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The Stability of the Czech Banking Sector
Phenomenon in the Company Interest Rate Risk
Management

Frantisek KALOUDA !

Abstract

The aim of this paper is to describe and assess the impact of the Czech banking sector stability
to control the cost of capital by the central bank. Methodological basis of the paper is statistical
and cybernetic perception and evaluation of the banking system stability. It in this case means
the cost of capital management stability, in terms of commercial rates management.

The novelty of the paper is in the application of the cybernetic approaches for evaluating
stability of the Czech banking sector and in confrontation results of these approaches with
statistical approches as well. The expected results of the paper are firs of all the evidence that
cybernetic approaches are in this area (stability of the Czech banking sector with special focus
to the cost of capital management processes) beneficial.

Key words

CZ banking system, stability, interes rate risk

JEL Classification: C67, G21, G238

1. Uvod

Stale plati, ze si bankovni Uvér zachovava vyznamné misto ve financovani soucasného
podniku. Z pohledu podnikovych finan¢nich a specialné¢ urokovych rizik tato skute¢nost
znamena, ze je stale aktualni usilovat o fizeni téchto rizik s cilem jejich minimalizace.

V s$irs§im kontextu je usili 0 fizeni tirokovych rizik Spojeno s procesy fizeni ceny kapitalu na
urovni komeréni sazby (téz trzni Girokova mira) centralni bankou, v ¢emz hraje rozhodujici
roli diskontni sazba. Pfispévek je proto vénovan zkoumani stability bankovni soustavy CR,
coz vede k formulaci zavér o Casovém vyvoji komeréni sazby.

Fenomén stability bankovni soustavy Se projevuje Vv podobé stability komeréni sazby,
respektive v podob¢ procesu jeji stabilizace v prub&hu casu.

Tato problematika byla az dosud v domacich pramenech feSena s vyuzitim vice ¢i mén¢
sofistikovanych statistickych nastroja.

Ptinos ptispévku spociva piedevsim v aplikaci piistupi ekonomické kybernetiky k danému
ucelu a nasledné i v konfrontaci takto nové ziskanych vysledku s tradi¢nimi poznatky.

2. Cil a metodologie

Cilem piispévku je pfispét k poznani procest stanovovani ceny kapitalu v podobé vazby
komeréni sazby na sazbu diskontni a s vyuzitim znalosti logiky tohoto procesu fidit podnikové
urokové riziko.

! Frantisek KALOUDA, Ing., CSc., M.B.A., Masaryk University, Faculty of Economics and
Administration, Department of Finance, Lipova 4la, 602 00 Brno, Czech Republic, E-mail:
kalouda@econ.muni.cz.
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Ze statistickych nastroji vyuziva piispévek predevsim regresni a korelacni analyzu - viz
(Arlt a Altova, 2009), (Hindls, Hronova a Novak, 2007) a (Blatna, 2009) - véetné zdanlivych a
zpozdénych (opozdénych) korelaci (Hindls, Hronova a Novak, 2007) resp. (Blatna, 2009).

Prispévek vyuziva literarni reserse, popisu a analyticko-syntetickych postupti.

Z instrumentaria ekonomické kybernetiky je aplikovana teorie statickych a ptechodovych
charakteristik (Fikar a Mikles, 1999), (Svarc, 2002) a teorie optimalni regulace (Svarc, 2003).

Modelové postihnujeme tu ¢ast bankovni soustavy CR, ktera se tyka vztahti diskontni a
komerc¢ni sazby. Model je presentovan jak v podobé charakteristik systému (statickd a
ptechodova), viz (Fikar a Mikles, 1999), tak v podob¢ algoritmi korelace a regrese.

Modelové uspotadani v zasadé vychazi ze splnéni pozadavku linearity (¢i linearizace)
modelovanych procest (Svarc a kol., 2011).

3. Data

Piispévek vychazi z dat, ktera poskytuje na svych internetovych strankach CNB. Konkrétné
jde o pramen ARAD — Systém casovych fad — CNB, viz téz odkaz v References.
Konkrétni data jsou uvadéna v téch piipadech, kdy to poslouzi vétsi prukaznosti vysledki.

3.1 Korelace dat zakladniho souboru

Zéakladni piehled o vztahu vychozich dat podava obrazek Figure 1, ktery poskytuje na prvni
pohled piesvédCivy nazor na zavislost sledovanych ukazatelti. K tomuto dojmu pfispiva i
vypodteny korelaéni koeficient, pfesné fe¢eno ,,Pearsoniiv korelacni koeficient (Rezankova a
Loster, 2013, str. 48)) r, viz Figure 1.

Figure 1: Casovy pritbéh diskontni a komercni sazby
(=]
r=0,86639 ‘ ‘

komerdni sazba

sazha (%)
w

Pramen: Prace autora, s vyuZitim dat z ARAD — Systém ¢asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p_lang=CS>
[Pistup 26.11.2013].

Representativnéjsi predstavu o podstaté vazeb mezi sazbami poskytne dalsi text.

3.2 Staticka charakteristika dat zakladniho souboru

Statickou charakteristiku dat zakladniho souboru uvadi Figure 2. Tamtéz jsou obsaZeny i
zakladni charakteristiky vyrovnani dané ¢asové fady linearni funkci.

Lineérni vyrovnavaci funkci pouzivame z dobrého divodu. Pokud je totiz jako vyrovnavaci
funkce piijatelna pravé piimka, pak je ziejmé, ze analyzujeme linearni prvek systému (Svarc,
2002). A muzeme tedy pro jeho feSeni (v kybernetickém smyslu slova) “pouzit efektivnich
metod teorie linearnich regulacnich obvodi ... .” (Balate, 2004, str. 48). Coz Cinime.
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Figure 2. Statickd charakteristika - data zdkladniho souboru

-

y=0,8611x+|2,7068

o
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komeréni sazba (%)
w
SOMHER
|
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Pramen: Prace autora, s vyuzitim dat z ARAD — Systém ¢asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY PKG.STROM_DRILL?p strid=0&p lang=CS>
[Piistup 26.11.2013].

Figure 1 je zfejmé, Zze podle t&chto vysledkii by bylo bankovni soustavu CR mozné
povazovat za linedrni systém pouze s vyhradami.

Ekonomicka teorie ovSem piipousti moznosti linearizace a to i modell v podstaté
nelinearnich. ,,V ekonomickych modelech se musi objevit nelinearni prvky; ... . Jednou
z moznych metod je navrhnout zakladni model v linedrnim tvaru .... a pak jej pouZzivat za
obecngjsich podminek, pticemz je mozno zavadét nelinearni prvky .. .“ (Allen, 1971, str. 289).

Teorie automatického fizeni rovnéz piipousti moznost linearizace feSen¢ho problému:
,» VEtSina systémi je nelinearnich. Zabyvame se ale rozborem, zda nelinearita je odstranitelna,
tj. zda systém lze popsat linedrnim matematickym modelem a pro feSeni pouzit efektivnich
metod teorie linedrnich regulacnich obvodu .... .“ (Balaté, 2004, str. 48). Tuto moznost —
usilovani o odstranitelnost pfipadnych nelinearit — v pfispévku vyuzivame.

4. Vysledky a diskuse

K vyznamu diskontni sazby pro fizeni ceny kapitalu v podob& komercni sazby zaujimaji
prameny hlavniho proudu jednozna¢na stanoviska. Pokud je shrneme, lze konstatovat, ze
centrdlni banka pomoci diskontni sazby ftidi cenu kapitdlu v podobé komercni sazby
(Revenda, 1999, Mankiw, 2000). A to i Vv pfipadé téch komer¢nich bank, které uvér od
centralni banky necerpaji a diskontni sazba by je tedy neméla ovliviiovat (Dvorak, 1999).

Vysledky dosud provedenych dil¢ich analyz (Kalouda, 2014a, Kalouda, 2014b, resp.
Kalouda, 2015), vsak toto vnimani regula¢niho potencialu diskontni sazby ve vyznamné mife
zpochybnuji. V zasadé v teoretické rovin€ potvrzuji to, K ¢emu dospéla soucasna praxe —
diskontni sazba je jako nastroj efektivniho fizeni komercni sazby prakticky nepouzitelna.

Toto stanovisko na prvni pohled podporuje i podle Figure 2 nejednoznacna a nelineédrni
zavislost komer¢ni sazby na sazb¢ diskontni. Moznostmi linearizace této zavislosti se tedy
budeme v ptispévku zabyvat v prvni fade.

V dal§im se budeme vénovat zji§tovani ¢asového intervalu, sjakym se pribéh komeréni
sazby opozd’uje za komer¢ni sazbou (jak dlouho trva stabilizace komer¢ni sazby, po jaké dobé
je mozné povazovat komercni sazbu za neménnou).

4.1 Linearizace statické charakteristiky

Nejednoznacna zéavislost mezi diskontni a komer¢ni sazbou je dusledkem ignorovani
dilezitého predpokladu konstrukce charakteristik tohoto typu. Podle pramene (Svarc, 2002,
str. 35) totiz plati, ze ,,Statické vlastnosti regulacnich ¢lent se nejcastéji vyjadiuji statickou
charakteristikou, coz je zavislost mezi vystupni a vstupni veli¢inou v ustaleném stavu ..... .*
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Ustalenost obou sledovanych velicin jsme sice az dosud piedpokladali, avSak bez dikazu.
Stejné tak nebyl az dosud blize definovan pojem ,,ustaleni®.

Pravée citovany zdroj definuje ,,ustaleni jako dosazeni stabilni hodnoty, kdyz konstatuje, ze
,» ... ustaleni znamend, Ze musi prob&éhnout piechodovy déj a pak teprve odecteme piislusnou
hodnotu vstupni nebo vystupni veli¢iny ... .,, (tamtéz).

K diskusi vsak zistava, kdy je jiz ptechodovy dé& ukoncen. V tomto ptispévku bereme
primarn¢ za doby stabilizace expertni soudy (Kalouda 2014a, Kalouda 2014b a Kalouda 2015)
- pohybuji Se na Grovni Ctyt a vice mésicu.

Pak dostavame stabilizované hodnoty diskontni i komer¢ni sazby podle Table 1.

Table 1: Stabilizované (“ustalené”) hodnoty statické charakteristiky

stabiliza¢ni obdobi diskontni sazba (%) komer¢ni sazba (%)
31.7.2004 —31.12.2004 1,5 3,87

30. 9.2005 — 30. 6.2006 1,25 3,52

31. 8.2006 — 30. 4.2007 15 3,8

31.7.2007 — 31.10.2007 2,25 4,66

31.12.2007 — 30. 6.2008 2,75 5,25

Pramen: ARAD — Systém ¢asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p_lang=CS>
[Pistup 26.11.2013].

Grafické znazornéni stabilizovanych hodnot statické charakteristiky se nachazi ve Figure 3.

Figure 3: Staticka charakteristika — stabilizovana data
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Pramen: Prace autora, s vyuzitim dat z ARAD — Systém ¢asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p_lang=CS>
[Pistup 26.11.2013].

4.2 Urceni doby stabilizace modelu — statistické piistupy

nalost doby, nezbytné pro stabilizaci hodnoty fizené proménné (komercni sazby) je pro
podnikovou sféru kriticky vyznamné. Poskytuje totiz zprostfedkované€ informaci o mife rizika
mozné budouci nepiiznivé zmény komercni sazby.

| ekonomicka teorie povazuje za prokazané, ze ,.Zjistovani délky zpozdéni, s jakym se
meénlivost v jedné ekonomické casové fad¢é odrazi v ménlivosti fady druhé je velmi dilezitou
praktickou ulohou.” (Arlt a Radkovsky, 2001, str. 14). Informace tohoto typu lze ziskat,
dvéma zpusoby. ,, ... zdrojem muze .... byt vécny ekonomicky rozbor dané problematiky,
ktery je zaloZen na ekonomické teorii a logice ekonomické tvahy. .... dilezitym zdrojem ....
je vsak také empiricka analyza, spocivajici v ekonometrickém posouzeni vztahli ¢asovych
fad.” (Artl a Radkovsky, 2001, str. 1). Obé moznosti piispévek vyuziva.
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4.2.1 Definice doby stabilizace s vyuzitim elementarnich statistickych nastroju

Vychazime z pramene (Sery 2010), ktery doporuduje povazovat za spravnou dobu reakce
komer¢nich bank na zménu diskontni sazby dva az tfi mésice. K tomuto zavéru se dostava s
vyuzitim zpozdéné (opozdéné) korelace.

Pro srovnani zpracujeme v duchu stejné logiky 1 nas zékladni soubor dat. Ziskané vysledky
obsahuje Table 2, jejich grafickou podobu pak Figure 4. Shoda vysledki piispévku s vysledky
pramene Sery (2010) je zfejma. Otazkou zistava, do jaké mira je tato shoda pritkazna.

Table 2: Zdakladni a zpozdéné korelace zdakladniho souboru

zpozdéni (mésice) symbolické oznaceni koeficient korelace r
0 t 0,86639
1 t-1 0,89032
2 t-2 0,89339
3 t-3 0,89279
4 t-4 0,88176
5 t-5 0,85885
6 t-6 0,83809
7 t-7 0,81546
8 t-8 0,78619
9 t-9 0,76171
10 t-10 0,73569

Pramen: Prace autora, s vyuzitim dat z ARAD — Systém &asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY_ PKG.STROM_DRILL?p strid=0&p_lang=CS>
[Piistup 26.11.2013].

Figure 4: Zakladni a zpozdeéné korelace zdkladniho souboru
0,95

0,85 1 -\-\_‘
0.8 \\\
0,75 \

\»

koeficient korelace

o 2 4 6 8 10
zpoZdé&ni v mésicich

Pramen: Prace autora, s vyuzitim dat z ARAD — Systém ¢asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY PKG.STROM_DRILL?p strid=0&p lang=CS>
[Pristup 26.11.2013].

4.2.2 Definice doby stabilizace s vyuzitim sofistikovanéjsich statistickych nastroji

Sofistikovangjsi metodické instrumentarium pro zkoumani vztahu diskontni a komer¢ni
sazby volil pramen (Artl a Radkovsky, 2001).

To je zfeymé zvlasté v pripad€ diskuse transformaci zékladni ¢asové fady, coZ mize byt
podminkou vytvofeni nejvhodnéjsiho hledaného linearniho modelu. Citovaného pramen sice
prokézal, ze diskutované transformace nemaji v daném piipad¢ kriticky vyznam, to vSak neni
obecné¢ platny zavér.

Mimo teoretické kvality prokazuje citovany pramen i schopnost formulovat zavéry velmi
praktické povahy, viz konstatovani, ze ,,pii praktické analyze zpozdéni ¢eskych ekonomickych
casovych fad neni mozné ocekdvat konstantni charakteristiky zpozdéni za celé analyzované
obdobi ... .~
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Pokud jde o adekvatni dobu reakce komerc¢nich bank na zménu diskontni sazby,
doporucuje tento pramen hodnotu piiblizné tii mesict (Artl a Radkovsky, 2001). Pozoruhodna
je shoda s vysledky mnohem jednodussi metodiky, presentované v piedchazejici subkapitole
4.2.1, problém prikaznosti této shody vSak zlstava.

4.3  Trvani pirechodovych jevi (doba stabilizace) - pristup ekonomické kybernetiky

S vyuzitim metod ekonomické kybernetiky zde ovéfime:

1) v subkapitole 4.2.2 zminénou tezi o tom, Ze ,,pii praktické analyze zpozdéni Ceskych
ekonomickych ¢asovych fad neni mozné ocekavat konstantni charakteristiky zpozdéni
za celé analyzované obdobi ... . (Artl a Radkovsky, 2001, str. 15), a rovnéz

2) tamtéz presentované stanovisko, Ze se jako vhodna doba reakce komerénich bank na
zménu diskontni sazby, doporucuje hodnota pfiblizné tii mésict, coz lze s jistou mirou
tolerance pficist obéma zde citovanym pramentim.

Pro testovani shody uvaZovaného zpozdéni vyuZijeme teorii prechodové charakteristiky
ktera se rovna dobé, za kterou trvale klesne odchylka regulované velic¢iny y pod 5% (nékdy se
udava pod 1%) jeji ustalené hodnoty.” (Svarc, 2002, str. 40).

Vyhodnocovani jednotlivych piechodovych charakteristik je narocné, proto v piispévku
presentujeme pouze jeho vysledky.

4.3.1 Rozdilnost charakteristik zpoZdéni reakce komeréni sazby proti diskontni sazbé

V tomto paragrafu dokazujeme platnost teze ad 1) ze subkapitoly 4.3 o obtizn¢ udrzitelném
piedpokladu konstantnich charakteristik zpozdéni v celém analyzovaném obdobi.

Individualni ptfechodové charakteristiky odpovidaji casovym intervalim uvedenym v Table
1. Jejich podoba je zachycena ve Figure 5.

Jiz odtud je zifeyjmé, Ze predpoklad konstantnich charakteristik zpozdéni v celém
analyzovaném obdobi je skutecné neudrzitelny.

To jesté nemusi znamenat nic Spatného pokud jde o kvalitu fizeni komeréni sazby sazbou
diskontni. O tom pfijmeme pracovni zavér v nasledujicim paragrafu.

4.3.2 Postacujici doba stabilizace komer¢ni sazby

Vénujeme se diskusi druhé teze ze subkapitoly 4.3, ktera jako dobu adekvatni pro ustaleni
fizené veli¢iny (komercni sazby) predpoklada interval tii mésicti (pfiblizné€). | v tomto piipadé
k danému tcelu vystac¢ime s informacemi, které obsahuje Figure 5.

Jejich podrobna analyza vede k zavéru — ktery je ostatné mozné zformulovat s jistou mirou
nepiesnosti 1 pouhym odhadem — Ze s vyjimkou 2. intervalu (a s vyhradami i 3. intervalu)
nelze vibec hovotit o ustalenych hodnotach komercni sazby.

Duivody pro tento stav jsou v zasadé¢ dva:

a) prilis kratka doba, kterou mél sektor komerénich bank k disposici pro stabilizaci nazoru

o vysi komeréni sazby (viz 1. a hlavné 4. interval) a

b) zietelné tendence bankovni soustavy CR piechazet do nestabilniho (netlumend

kmitavého) stavu, coz prozrazuji v nejveétsi mire trajektorie 3. a hlavné 5. intervalu.
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Figure 5: Prechodové charakteristiky sledovanych obdobi
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Pramen: Prace autora, s vyuzitim dat z ARAD — Systém ¢asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p_lang=CS>
[Pistup 26.11.2013].

5. Zavér

Z presentovanych dat a z vysledkll jejich zpracovani je mozné formulovat nasledujici

pracovni zavéry o bankovnim sektoru CR:

a)  pokud jsou zavéry o mife stabilizovanosti sledované veli¢iny formulovany na zakladé
statistického zpracovani dostupnych dat, je tfeba k nim pfistupovat s velkou mirou
obeztetnosti (az dosud se ukazuje, Ze jde o vysledky pfili§ optimistické),

b)  je mozné povazovat za prokazané, ze charakteristiky zpozdéni nebudou konstantni v
celém analyzovaném obdobi,

€) pokud je mozné pouzit pro analyzu charakteristik analyzovanych zpozdéni jak
statistické metody, tak i metody ekonomické kybernetiky, je minimaln¢ vhodné davat
piednost druhym z uvedenych,

d) vprocesech fizeni trokového rizika podniku nelze davodné piedpokladat, zZe
segment komer¢nich bank bude schopen stabilizovat komer¢ni sazbu za obdobi kratsi
neZ Ctyfi mésice, z ¢ehoZ plyne Ze

e) pokud centralni banka zveda diskontni sazbu, lze o¢ekavat rast komercni sazby
V horizontu 1 az 1,5 mésice (pro pfili§ vysoké hodnoty diskontni sazby se vSak
V tomtéz Casovém horizontu muze paradoxné objevit pokles komer¢ni sazby).

References

[1] Allen, R.G. (1971). Matematicka ekonomie. Praha: ACADEMIA.

385


http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p_lang=CS

8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

[2] ARAD — Systém &asovych fad — CNB. [online] Dostupné na:
<http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p lang=CS>
[Pistup 26.11.2013].

[3] Arlt, J. and Arltova, M. (2009). Ekonomické casové rady. Praha: Professional Publishing.

[4] Arlt, J., Radkovsky, S. (2001). ANALYZA ZPOZDENI PRI MODELOVANI VZTAHU MEZI
CASOVYMI RADAMI. Politicka ekonomie 49(1), pp. 58-73. (Rukopis). [online] Dostupné
na: <http://nb.vse.cz/~arlt/publik/ AR AZMVMCR_01.pdf> [Piistup 5.8.2016]

[5] Blatna, D. (2009). Metody statistické analyzy. 4. vydani. Praha: BIVS
[6] Dvotak, P. (1999). Komercni bankovnictvi pro bankére a klienty. Praha: Linde.

[7] Fikar, M. and Mikles, J. (1999). Identifikdcia systémov. Bratislava: STU. [online]
Dostupné na: http://www.kirp.chtf.stuba.sk/ fikar/research/ident/identif.htm
[Piistup 10.6.2016]

[8] Hindls, R., Hronova. S. and Novak, 1. (2007). Kvantitativni metody a informacni
technologie. Praha: ISU.

[9] Kalouda, F. (2014a). Cost of capital management by central bank like the cybernetic
model. In: Jedli¢ka, M., ed., Hradecké ekonomické dny 2014. Hradec Kralové, CR, 4. a f.
unora 2014. Hradec Kralové: Gaudeamus, Univerzita Hradec kralové, pp. 428-434.

[10] Kalouda, F. (2014b). The Impact of Discount Rate on Commercial Rates in the Czech
Republic: The Cybernetic Approach. In: Deev, O., Kajurova, V., Krajicek, J., ed.,
European Financial System 2014. Lednice, CR, 12-13 June, 2014. Brno: Masaryk
University, pp. 307-313.

[11] Kalouda, F. (2015). The Banking System of the Czech Republic as a Cybernetic System
—a Unit Step Response Analysis. In: Kajurova, V., Krajicek, J., ed., European Financial
System 2015. Brno, CR, 18-19 June 2015. Brno: Masaryk University, pp. 253-261.

[12] Mankiw, N.G. (2000). Zasady ekonomie. Praha: Grada Publishing.
[13] Revenda, Z. (1999). Centrdlni bankovnictvi. Praha: MANAGEMENT PRESS.

[14] Rezankova, H. and Loster, T. (2013). Zdklady statistiky. Praha: Economica.

[15] Sery, M. (2010). Viiv diskontni sazby na irokové sazby komercnich bank v Ceské
Republice. Bc. Mendelova univerzita v  Brné. [online] Dostupné na:

<http://www.google.cz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwivos

mQtazOAhXKtBQKHe92B-

0QFggbMAA&uUrl=http%3A%2F%2Fis.mendelu.cz%2Fzp%2Fportal_zp.pl%3Fprehled%3D

vyhledavani%3Bpodrobnosti%3D32518%3Bdownload_prace%3D1&usg=AFQJCNGK4NVk

JXeHzaan8BQmMOF20X6Fvnw&bvm=bv.129391328,d.bGs>

[Pfistup 10.6.2016]

[16] Svarc, I. (2002). Zdaklady automatizace. Brno: FS VUT.
[17] Svarc, I. (2003). Teorie automatického Fizeni. Brno: FS VUT.

[18] Svarc, I., Matousek, R., Seda, M. and Vitetkova, M. (2011). AUTOMATICKE RiZENT.
2. vydéni. Brno: CERM.

386


http://www.cnb.cz/cnb/STAT.ARADY_PKG.STROM_DRILL?p_strid=0&p_lang=CS
http://www.kirp.chtf.stuba.sk/%20fikar/research/ident/identif.htm

8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

Transfer of Intellectual Property and Transfer
Pricing
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Abstract

The matters of the transfer of intellectual property and its transfer pricing have been becoming
more important lately, mostly in relation to the correct taxation process and reluctance to
transfer profits to tax heavens. This paper analyzes the situation in the transfer and transfer
pricing of the intellectual property rights. There are more methods for the calculation of the
correct value of the transfer price between related entities. It is possible to use several methods
defined not only in literature, but also by tax authorities in selected countries. However these
methods are often only theoretical; their real applicability is very problematic and questionable
in practice. The problem resides in little availability of the history of transactions and the legal
regulation level.
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Intellectual Property, Transfer, Pricing, Transfer Pricing Methods

JEL Classification: M21, 030, 031, 034, O38

1 The Core of the Intellectual Property

Intellectual Property includes all the intangible property which is a result of a person’s
intellectual activities and these can be inventions, industrial design, literary work,
architectural work, trademarks, computer games, final theses, a creation of a garden or
interior architecture, a photography, know-how, etc.

The Intellectual Property Rights include all the rights of a person to the results of
intellectual activities. Usually they grant exclusive rights to the authors to use their creations
or inventions during a certain period of time (WTO, 2015). The Intellectual Property consists
of products, work or processes which were made by the mankind and which provide a
competitive advantage. Therefore, the intellectual property rights belong to the creator/author
who can use them in different ways.

The Intellectual Property Rights are made of two basic groups or areas:

I. Author’s Rights
a. Author’s Rights
b. Rights of Executive Artists (related to the Author’s Rights)
c. The Rights of the Producers of Audio and Audio-video Records and the Rights of
Broadcasters (rights related to the Author’s Rights)
Il. Industrial Property Rights
a. Industrial Rights:

! Doc. Ing. Peter Kardo$, PhD., University of Economics in Bratislava, Faculty of Business
Management, Department of Enterprise Economy, peter.kardos@euba.sk

2 Ing Miroslav Uhliar, PhD., University of Economics in Bratislava, Faculty of Business Management,
Department of Enterprise Economy, miro.uhliar@gmail.com
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e Industrial Rights for the results of creative intellectual activities: Patent Rights
(rights of inventors); Rights for (Industrial) Design; Rights for Utility Models;
Rights for the Topography of Semi-conducting Products; Rights for New Plant
Varieties and New Animal Breeds

e Industrial Rights for Denomination: Trademark Rights; Rights for Products’
Denomination of Origin and Geographical Indication; Rights for Business Names

b. Rights analogical to Industrial Rights:

e Rights for Innovations (rights of innovative proposals); Rights for New Methods
of Prevention, Diagnosis and Medical Treatment of People and Animals and
Protection of Plants against Vermin and Disease; Know-how Rights; Rights for
Logos; Rights for Domain Names; Rights for Name Protection and Good
Reputation of Legal Entities.

The elements of the Intellectual Property are often transferred between different subjects.
They can move through one country or among more countries. There are companies which
evaluate different types of their property or even rent the intangible assets (especially patents,
trademarks and know-how) with the objective of moving their profits into tax havens. Many
countries are trying to stop this profit loss provoked by lower taxation in tax havens. It is also
necessary to ensure correct appreciation of intangible assets in case it is being transferred from
a research facility to join venture or spin-off companies. As the number of mentioned cases
grows, also the importance of intellectual property transfer and transfer pricing matters
increases.

2 Transfer of the Intellectual Property

Once an inventor has obtained a patent, the next question is how to commercialize the
invention. The inventors may retain the patent and proceed to commercialize the invention
themselves. This process, however, requires the inventors to invest capital to produce and
distribute the new product and to have the time and expertise for commercialization. It also
requires the inventors to consider the risk of the invention not being a commercial success.
Many inventors are unable, or unwilling, to make these investments or take these risks. In
such situations, the inventor may look to transfer all or a part of their interest in the patent to
another party (Jakubec 2016).

The transfer of the intellectual property can be seen as a complex process of applying the
objects of the intellectual property while obtaining financial gain (Adamova, Klinka,
Miillerova, 2012). These are the most common forms of the transfer:

Sales — this is a permanent change of the subject, which owns the rights to the intellectual
property. The payment for the rights transfer is usually a single-shot.

Providing a license — the owner of the rights permits another person or entity to use the
object of the intellectual property according to defined conditions, while paying license fees.

Establishing spin-off companies — this form of the intellectual property transfer is usually
chosen in order to use the objects and develop new ones with one’s own resources. This form
is used by academic and research facilities for the purpose of finishing the product or service
in order to succeed on the market. The intellectual property is obtained through the license
contract or rights transfer, while the facility can gain a property share in the spin-off.

In Slovakia, the intellectual property transfer is mostly presented as transfer evaluation and
transfer pricing, however, the matter is much broader than that. It is necessary to understand
where the intellectual property originates, where it comes to the transfer and what is the
reason to use the transfer pricing. Usually the intellectual property itself comes up at
universities and research facilities or in enterprises, but it can also be created by a natural
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person through their activities. Therefore, it is not possible to localize precisely the space and
subjects, where the intellectual property is being created. The basic way to gain intellectual
property rights is to get a license; the rights transfer itself is less common (Svacina, 2010).

The transfer usually happens through these channels:

1. Transfer of intellectual property from research facilities and universities to legal
entities, which can use the mentioned intellectual property for their business
activities — this is the so-called commercialization of the intellectual property created
at universities and research facilities through their investigation and is put into use by
the business subjects in order to generate cash;

2. Transfer of the intellectual property from a natural person to legal entities — these
are the cases of different inventions, design creations and such, while the main
objective is once again to use the intellectual property more effectively and gain
profit through its use;

3. Transfer of the intellectual property between legal entities — here we have to
determine whether it is a transfer between subjects without any connection and the
price is generated by the market, or the entities are linked and therefore the price has
to be comparable to the price generated by the market.

The first two cases usually include transfers between entities which have no connection
whatsoever and the price is generated as a result of mutual agreement, or similar transactions
of different subjects, which were made in the past. The price should be convenient for all
parties and it should ensure profits from the transfer itself. Even though the entities are not
linked (these are usually subjects managing public resources), the price is mostly set by an
expert estimation — i.e. an appraiser’s statement in order to avoid any future disputes about the
correct value of the recompense for the intellectual property or the correct value of the license
for its use.

3 Transfer Pricing of Intellectual Property

Transfer pricing can be defined as a method of calculating the prices of controlled
transactions between linked companies or persons while the prices take into account the
conditions of an independent relationship between the subjects. We assume that importance of
the transfer pricing will grow significantly in the near future, especially in the area of the
intellectual property rights. The supervision is maintained firstly on the audit level, secondly
on the level of tax offices. The existing licenses provided to third parties (outside the group)
serve as the first basis for retrieving information. These can define the benchmark, which may
later be used for other transactions within the given group. (Parr 2007).

There is a growing number of transactions within the transnational groups, which overpass
the state boundaries, and these types of transactions are supervised not only in the payee’s
country, but also in the beneficiary’s country. Currently it is very popular to transfer the
intellectual property rights (especially trademarks) into tax havens, where there are licensed to
the controlling company and actually to the entities within the defined group. The national tax
offices pay a lot of attention to these transactions. The audits will probably get even tougher
after the exposal of the Panama Papers scandal. The following figure shows the complexity of
a typical transfer pricing transaction:
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Figure 1: Example of a typical transfer pricing transaction
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The example is showing typical reasons for the transfer pricing. The entities A, B and C are
three different branches of the same international group. The entity A represents the
headquarters, where the research and development is being carried out and at the same time it
is the owner of the intellectual property rights. The production is located in the entity A’s
premises and the partially finished goods are transported to the entity B, where they are
finished and later transported to the entity C in order to be distributed. The entity A also
provides engineering and design services to the entity B and at the same time it grants a
license for a certain production know-how to the mentioned entity B. The entity A provides
the rights to use its trademarks to the entity C. The payments for these products, services and
intellectual property rights flow back through the suppliers’ chain, while they cross the
boundaries of different countries. The entity D does not belong to the group, however, its
transactions are important because they can be presented as market transactions outside of the
group.

The figure above illustrates a situation which is not rare at all. There is a huge number of
goods, services and intellectual property rights (as well as payments for them) which cross the
boundaries and are supervised by tax inspectors from other countries who may have diverse
opinions on fairness and market suitability of these transactions.

The tax offices use two basic principles for transfer pricing of the intellectual property:
the principle of independent market prices and the principle of comparability.

I. The Principle of Independent Market prices

This principle is based on the fact that legal entities apply the same profit as in case of
uncontrolled companies when the real tax profit of a controlled subject is being calculated. In
other words, this principle considers the product’s price per unit, while this product is
supplied within the same group and it belongs to the same type of products which are supplied
to a third-party out of the group. If there is a difference in pricing, the reasons are studied and
in such case the official profit is the one coming from the business made with the third-party
(company outside the group).
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Il. The Principle of Comparability

The comparability is standardly discussed with the employees of tax offices. It is essential
to ensure the comparability of the goods and services in order to use the principle of
independent market prices. So if a company states that the goods, services or rights supplied
to entities within its group are different from those supplied to the companies outside of the
group, it is necessary to investigate the reasons. The comparability is examined mostly in the
area of functionality, contractual due dates, risks, economic conditions and goods and services
comparison. As to the transfer pricing of the intellectual property, we can proclaim that a
transfer of certain objects of intellectual property to third-parties outside the group is less
common. These objects are mostly know-how, some types of patents, trademarks and business
secrets. In these cases, it is practically impossible to ensure the comparability. Even the
companies which prepare the transfer documents for their clients find these transactions
difficult.

3.1 Methods for defining the transfer pricing of intellectual property

According to the rules used for transfer pricing, the price for the intellectual property
transfer has to be comparable to the profit generated by the intellectual property and it should
be calculated with one of the following methods (Smith and Parr, 2004):

- comparable uncontrolled price method,;

- method of comparable profits;

- the transactional profit split method;

- other non-specified methods.

3.1.1 Comparable uncontrolled price method (CUP method)

This method is based on the principle that there is a transaction which is not controlled on
the market (a transaction between unlinked companies) and it has already generated a certain
price. The transaction should include the same or at least similar intangible property while
applying similar conditions. It would be too idealistic to suppose that a company would be
able to find the same transaction in the same economic sector related to the same object of
intellectual property (e.g. business secret, know-how, etc.) in the market and at the same time
gain enough details concerning this transaction, comparable profits, transfer conditions, etc.
Thus this method is mostly working in theory as its practicability is a matter of discussion
with certain types of intangible assets. We assume that this method can be used for more
frequent types of intangible assets which are objects of transactions — trademarks, patents,
utility models, etc.

3.1.2 Method of Comparable Profits

This method of comparable profits considers the comparability of profits between unrelated
companies, which own intangible assets similar to those of the tested company. Therefore, if
we compare the profitability of the tested company and the unrelated company and this
profitability is similar, we can assume that the transfer price for the intellectual property,
which has been a matter of transfer, was appropriate and market-related. Once again we
encounter a situation similar to the one described with the previous method — which is limited
awareness of the unrelated company, while the company can only use international databases
of intellectual property transfers which don’t contain any details about the structure and
volume of intellectual property of unrelated companies. We suppose that this method can be
used in cases when the company owns only a few types of intangible assets — a key patent, a
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key right for a trademark — and thus it would be possible to identify how the intangible assets
contribute to the company’s profit.

3.1.3 The Transactional Profit Split Method

This method is more complicated than the previous ones, but it is also more realistic. It is
based on calculating the value of intangible active capital and functions, which are the result
of transactions for both parties. It also considers the expectations of the involved parties and
risks, which both subjects have to take. If one party provides the intellectual property, while
the other party has to test it, commercialize it, create a market and ensure the product’s
profitability, it is understandable that the second party of the transaction has to take much
higher risks of failure. Therefore, the profit should be distributed in a way when the party,
which needs to commercialize the intellectual property, gains more profit.

The tax offices in the US are strongly against the use of this method, because the answer to
these questions depends on the tax payees and market information. From the international
point of view, this method has obtained certain popularity. Japanese tax offices, for example,
consider it a key method because a high number of transactions include different types of
intangible capital or intellectual property which makes the use of other methods difficult.

An example of a non-specified method can be a transfer of duties to another subject, e.g. an
expert who will provide an assessment. Based on that, the related companies can calculate the
price. This method can be risky as well, because the expert may not have the necessary skill or
they don’t have access to databases, which would help prove the correct price. This method is
normally used by research facilities which are defined by the law, and also by a chosen group
of legal entities.

Conclusion

The matters of the transfer of intellectual property and its transfer pricing have been
becoming more important lately, mostly in relation to the correct taxation process and
reluctance to transfer profits to tax havens. We assume that this trend will be applied more
often to smaller clients as well. Slovak law valid from 2015 is a proof to that. In order to
calculate the correct value of the transfer price between related entities it is possible to use
several methods defined not only in literature, but also by tax authorities in selected countries.
However, these methods are often only theoretical; their real applicability is problematic and
questionable in practice. The most effective method would be the evaluation of splitting the
profit for two parties, which took part in the transaction, but it is a complicated process with
unclear results. It is very probable that the number of profits being transferred to tax havens
will decrease and as a result, the requirements for the transfer documents and higher education
of tax controllers will get tougher through time.
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Using MADM Methods for Employees’ Training and
Development

Katefina Kashi !

Abstract

Human resources management is one of the most important parts of any company and should be
included in the company’s decision making. Human Resources management includes several
activities which are important for company’s operation, such as: hiring and retaining
employees, employees’ training and development, remuneration, talent management, etc. Also,
many companies today use competency modelling for various human resources tasks. This
paper introduces a new, innovative way how human resources activities can be executed by
using the multiple attribute decision making methods, i.e. AHP, TOPSIS, and WINGS. The
methods are used to find key competencies for various positions in the company and to create a
competency model that could serve the HR for hiring employees, performance management and
training and development. The paper provides a methodology and practical example.

Key words
Human resources management, competencies, AHP, TOPSIS, WINGS

JEL Classification: C02, C49, M05, M12, M51

1. Introduction

The activity of training and development does not represent only to manage some course or
training, it is much more. Before the training it is necessary to take certain steps, to consult
proposal of training with employees and at the end of training cycle it is necessary to evaluate
it. The process also includes the discussions with supervisors about the training necessity and
justification for these training programs and also their financial demands. The most important
part of training and development is the person who is being trained. Since, if our employees
will be trained and developed towards something they do not really want or need, the training
and development will not provide required results.

However, most of the companies exercise the training and development system where the
training activities are based on the needs of employees, either based on needed development
or according to their development objectives determined at their annual appraisal.

In order to determine and provide needed activity which enables the employees to be more
productive the author will use quantitative methods of economic analysis — methodology will
be described in sixth chapter, to determine core competencies of key employees and then
create a proposal for training and development program for the company. Key role will be
played by the decomposition methods AHP (analytic hierarchy process) — to rank key
competencies, WINGS — method for finding causal relations among criteria and TOPSIS —
this method will be used for evaluating employees.

! Ing. Katefina Kashi, VSB — TU Ostrava, Faculty of Economics, katerina.kashi@vsb.cz.
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2. Employees’ Training and Development

Employees training and development is very important part of human resources
management. Every company that wants to keep competent and capable employees, and by
this sustain competitiveness at the market, should deal with training and developing their
employees. Competitive pressure that is facing the companies today require that staff
members’ knowledge and ideas be current and that they have the skills and abilities that can
deliver results. As any company competes and changes in order to increase company’s
performance, training and development of employees and managers becomes even more
critical than before. Employees must adapt to many changes facing the company and must be
trained continually in order to maintain and update their capabilities. Managers must also have
training and development in order to enhance their managerial and leadership skills and
abilities. Furthermore, effective training is a crucial component of HR management, (Mathis,
Jackson, 2012).

Training is the process by which people acquire capabilities to perform jobs. Training
provides employees with specific, identifiable knowledge and skills for use in their current
jobs. Companies’ usage of training may include the “hard” skills such as teaching sales
representatives how to use the intranet resources, a branch manager how to review an income
statement, or a worker how to set up a machine. “Soft” skills are critical in many instances
and can be taught as well. They may include communication skills, mentoring, managing a
meeting, presentation skills or team work.

3. Competence and Competency Model

Boyatzis, 2009 defines competency as a capability or ability. According to Veteska and
Tureckiova (2008), the term competence can be defined also as a unique human ability to
successfully act and further develop his/her potential on the basis of integrated set of own
sources, that is in the specific context of various tasks and life situations connected with the
possibility and willingness (motivation) to decide and take the responsibility for own
decisions. Page and Wilson (1994) defined competencies as the skills, abilities, personal
characteristics required by and “effective” or “good” manager. Vazirani, 2010 states that
competencies can be divided to observable and testable competencies such as knowledge and
skills, and less accessable competencie related to personal characteristics or personal
competencies. Tureckiova, 2004 states that competencies can be classified by several ways,
i.e. there is an American concept that is aimed at individual characteristics of the job bearer,
i.e. personal characteristics, or behavioral characteristics; British concept which is aimed
especially at the outcomes deriving from the working position, i.e. determined competencies
have to be compliant with the defined professional standards. Competence can be divided to
“soft” and “hard” skills. Hard skills can usually include technical knowledge, skills, abilities,
talent and attitude, which pertain to the technological, financial, economic and procedural
aspects of work. On the other hand, soft skills include the area of behavior and ability to deal
with people that includes everything pertaining to the work with people, that influence
communication and dealing with individuals and groups. (Prokopenko, Kubr et al., 1996).

A competency model is a framework, which lists the competencies required for effective
performance in a specific job or group of jobs. When developing the competency model, the
goal should be to identify the competencies, which are required for superior performance, not
average or poor performance. Completed competency model should include a list of
competencies that are divided into groups by the type, (such as personal, technical, managerial
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etc.) with a definition and several examples of behavior for each competency. (Marelli,
Tondora, Hoge 2005).

4. Methodology

The research presented in this paper is based on three methods, i.e. AHP, TOPSIS and
WINGS. These methods can be also used in comparison of regions or in finance. (Zmeskal,
Dluhosova, 2015 or Minarcikova, 2015). Analytic hierarchy process is a framework of logic
and problem solving that spans from the spectrum from instant awareness to fully integrated
consciousness by organizing perception, judgments and feelings into hierarchy of forces
which influence decision results. The method is based on innate human ability to utilize
information and experience to estimate relative magnitudes through paired comparison. The
hierarchy represents a complex problem in a multilevel structure, where the first level is the
goal followed by levels of factors, criteria and subcriteria. It can decompose a complex
problem in search of cause-effect explanations in steps which form a linear chain. For detailed
description of AHP, see Kashi, Friedrich (2013).

4.1 TOPSIS Method

TOPSIS method is one of the methods which uses the calculation of distance from the ideal
variant for criteria’s evaluation. For the calculation it is necessary that all criteria are

maximization type, therefore all criteria are modified based on relation Yi =i The
calculation procedure can be summarized into following steps. Conversion of minimization
criteria to maximization ones,

po i
i ; } 172
[Z(yii) j D
j=1 ,izl’z’n_p,jzl,z,...,k,

where Viis the weight of j criteria. The columns in this matrix are after transformation
created by vectors of unitary length based on Euclid’s metrics. Consequently, it is necessary to

find weighted criteria matrix W so that every j-th column of normalized criteria matrix Ris
multiplied by relevant weight Vi

W11W12 - 'Wlk V1r11V2 rZI.2 - 'Vk r;I.k
W,y Wy .. Wy, (YA AV SRRV o

W= = (4.2)
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H=(H,H,,..H,)

Next step is to determine ideal variants and basal variant

D=(D,,D,,..D,) regarding to values in weighted criteria matrix, where:

HJ. =maxw,, j=12,..,Kk,

ij?
D, =minw,, j=1,2,...,k. (4.3

It follows with calculating the distance of variant from the ideal variant.
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d’ =£Z(Wu —Hj)zl 1=12.0p, (4.4)

and distance of individual variants from basal variant.

K 1/2
2 .
di‘z(Z(wij—Dj) J i=12,..,p.
i- (4.5)
In both of these cases, Euclid’s range of distance is used. Second to last step is to find the

relative indicator of the variant’s distance from the basal variant.

d .
c=———i=12,..p,
T dd P (4.6)

where for values G is considered:
0<¢c <1

Ci =0<= aj z(Dl, Dz""Dk)’

4.7)
¢ =l<=>a; ~(H,H,,..H).

By ranking the variants based on descended values G complete ranking of all variants is
obtained and there is the possibility to determine the best variant, Fiala, Jablonsky, Manas,
(1994).

4.2 WINGS Method

The WINGS method (Weighted Influence Non-linear Gauge System) has been published
recently (Michnik, 2013) and it is not widely known yet. That's why we shortly describe all
steps of WINGS procedure during the process of solution of the model (the full description of
the method and its theoretical background can be found in (Michnik, 2013). The basic input in
WINGS comprises two features of the studied system's components: internal strength of each
component and influence that one component exerts on another one.

The following scale for the influence evaluations has been chosen: 0 no influence, 1 low
influence, 2 medium influence, 3 high influence, 4 very high influence. Similarly the
evaluations for internal strength (importance) of system components span from no strength (0)
to very high (4) with values computed from the initial AHP weights, that were acquired
before. The strength (importance) dimension in WINGS can have different meanings, thus it
is possible to use AHP estimated priorities converted into WINGS scale. The preferences of
importance are a result of Saaty pairwise comparison instead of direct input made by decision
makers suggested in the original WINGS procedure as of Michnik (2013). Following
description of WINGS is composed of following steps.

All evaluations are inserted into a square matrix D called the direct strength-influence
matrix. This matrix is a "> Ntype with components dij. Values that represent the strength
(importance) of components are inserted on the main diagonal ie. dii= importance of the

component i. Values representing influences are inserted into the matrix so that s j, dij=
influence of the component i on the component j.
Matrix D is then calibrated according to the formula
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where calibrating factor s is defined as a sum of all elements of matrix D, ie.

=234,

i=1 j=1

(4.9)

The calibration ensures the existence on total strength-influence matrix T defined in (3) if
there exist at least two positive elements in the matrix D and both are not in the same row.
Opposite situation can be excluded from the analysis, because it does not represent any
system. As well as in the DEMATEL it will ensure that the results are stable according to

dj —>djj =ad;, a>0,

homothetic transformation "
strength-influence matrix T is calculated:

i for "J=L2™ 10 the next step the total

C (4.10)

T=C+C?+C3+..=—
I-C

The way of calibration ensures that the series in above equation converge, and consequently
the total strength-influence matrix T exists in almost all cases besides some exotic ones that
can be excluded from the consideration. Then, for each element in the system the row sum r;
and column sum c; of the matrix T are calculated:

n n
=Dt G =D,
j=1 =)

where tjj are elements of the matrix T.
The rj and c;j represent the total impact and the total receptivity of component. Finally, for each

element in the system fi t% and fi =€ i +G

(4.11)

i are calculated. shows the total engagement of

the component in the system; i =G indicates the net position (role) of the component in the
system: its positive sign means the component belongs to the influencing (cause) group,
negative sign means that the component belongs to the influenced (result) group. Therefore,

we can create a graph XY (fi*G% and i ~G), that it is called engagement-position map, that
together with a numerical output helps with the analysis and discussion.

5. Results

Based on the results from the research executed by the author in 2014, where employees of
one manufacturing company located in the Czech Republic were asked about the satisfaction
with the performance appraisal system and the choice of evaluated competencies, the
following competencies were mentioned the most often: work with information, problem
solving, leadership, change management, effective communication, active listening,
negotiating, team cooperation, motivating others, relevant professional knowledge, business
knowledge, strategic thinking, analytical thinking, proactivity, creativity, mental agility and
emotional resilience. To be able to identify key competencies, one position (the top manager —
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who is a top manager in the company) was chosen for this illustration. To determine key
competencies for top manager, the method AHP was used. Based on the consultation with the
company’s HR manager, director, and financial manager, these competencies were divided
into the four following groups (criteria): managerial, interpersonal, technical competencies
and personal qualities.

Next these competencies were compared in pairs based on modified Saatys scale (1-9 i.e. A
- 1) and a scale was assigned to each competency group (criteria) and each competency (sub
criteria). This evaluation was done by an oral interview, where a table has been printed and
the author has interviewed and wrote the results into the table, where the assessors rated each
competency based on his/her personal knowledge, experience, etc. The interview has been
done with the HR manager, director (direct supervisor of top manager) and one top manager —
financial manager. An average scale was calculated from all of the collected data for each
competency. Then an evaluation was executed to find out which group of competencies
(criteria) has the most value for given position. Next the specific competencies (sub criteria)
were arranged in the order of importance.

Sample illustration of the decomposition of competencies for the utilization of AHP is
shown in fig. 1.

Figure 1: Proposal of the decomposition of competencies for the utilization of AHP

Top
manager
|
| | |

Managerial Interpersonal Technical . |
. — . 1 . Personal qualities
competencies competencies competencies
Work with L Effective | Relevant L Proactivity
information communication knowledge
Problem solving  — Negotiating = Business knowledge | Creativity
Leadership 1 Active listening | Strategic thinking 1 Mental agility
) ) T Emotional
Delegating — Team cooperation  {— Analytical thinking resilience
Change — Motivating others [—
management

The above competencies were pair-wise compared by three experts based on a scale A-l,
see Table 1. The author has purposely changed the scale from 1 — 9 to letter scale in order to
eliminate rating score with the average number, i.e. 5.

Then the weights for individual group of competency were calculated based on the
formulas. Global weights are shown in Table 2.

Table 1: Global weights for competencies for the position of top manager

Global Global

Ranking Competency weight Ranking Competency weight
1 Strategic thinking 19.04% 10 Analytic thinking 3.66%
2 Business know. 13.30% 11 Negotiating 3.23%
3 Change manag. 8.81% 12 Stress resilience 3.00%
4 Proactivity 7.77% 13 Effective communic 2.59%
5 Mental agility 6.83% 14 Active listening 1.67%
6 Professional know. 6.76% 15 Creativity 1.52%
7 Leadership 6.62% 16 Motivating others 1.34%
8 Delegating 6.62% 17 Work with info 1.24%
9 Problem solving 5.31% 18 Team cooperation 0.69%
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Utilization of WINGS method for the Determination of Necessary Training

The existing WINGS model of interrelationships and influences was used as a starting
point and importance measure was added to the matrix as characterized by (1). Then the
following sequence of (2) to (4) was used to determine the total strength-influence matrix T.

Then values of *% and i~ were calculated to draw the engagement-position maps for
each of the levels of the model.

Figure 2: Engagement-position map for top level competencies
0,300

0,200 ’D

0,100
0,000 @

-O,lOOO’OOO 0,200 0,400 0,60 ,800 1,000 1,200

-0,200
-0,300
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As can be seen from Figure 2 the personal and interpersonal competencies highly affect the
managerial competencies, so it means that the attention should be paid to the development of
these competencies, i.e. the personal and interpersonal competencies should be developed the
most, since they affect the most the other ones. Technical competencies are independent, and
they are neither affected nor affecting any other competencies and should be developed as
well.

Utilization of TOPSIS method for Employees’ Evaluation

Next, first seven core competencies were selected for the yearly appraisal of the employees.
The employees were evaluated on all the competencies; however the most important
competencies (seven first) i.e. professional knowledge, analytic thinking, proactivity, mental
agility, team cooperation, effective communication and stress resilience will be linked to the
employees’ total reward. The TOPSIS method was used to find out (according to employees
score in each key competency — see table 2) what the ranking of the employees are see table
7.6.

Table 2: Evaluation of employees according to TOPSIS for top manager

Alternative St_ratggic Business Change Proactivity Mgr]tal Professional Leadership
thinking | knowledge | management agility | knowledge

Employee 1 | 87 64 87 74 68 65 63

Employee 2 | 95 75 88 75 65 58 68

Employee 3 | 88 78 67 66 70 67 58

Employee 4 | 75 68 71 73 68 60 56

Employee5 | 78 55 72 68 58 65 78
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The data in table 2 show what evaluation employee 1 - 5 received for the core (first seven)
competencies. The applicant’s ranking is, within the TOPSIS method, determined based on
value ci, since it deals with distance minimization from the ideal variant, whereas the values
are in descending order. The results of employees’ rankings are shown in table 3.

Table 3: Ranking of employees according to TOPSIS for position top manager

Ranking Employees Evaluation
1 Employee 2 | 0.88
2 Employee 1 | 0.60
3 Employee 3 | 0.57
4 Employee 4 | 0.31
S Employee 5 | 0.19

From the table above it is evident that employee 2 is the closest to the ideal variant,
followed by employee 1 and employee 3. Employee 5 has received the worst evaluation with
0.19 which is very far from 1 — the ideal variant.

6. Conclusion

This work briefly describes the competency models, its development and utilization. It also
deals with the description of WINGS method and its utilization in competency modeling. The
results from WINGS imply that among the employees’ interpersonal, personal and managerial
competencies are cause and effect relationships that show how those competencies are
interrelated. This insight should help the company’s management to concentrate on improving
particular competencies that are most influential to the others. The technical competencies
were found to be not affecting nor affected by other competencies. When comparing results
from AHP and WINGS we have to look for an intersection. The most important competency
according to prioritization using AHP is professional knowledge followed by analytic
thinking. Using WINGS, it was found that these competencies are independent to other
competencies and are interrelated only within technical competencies themselves. This means
that company HRM will not be able to influence them by enhancing other competencies and
also that better technical competencies shall not be influential to for example managerial ones.
Since the technical competencies are important the employees selected for the position have to
have these competencies at higher level than the others that can be somehow influenced and
steadily improved. AHP method helped to scale down the number of measures and helped to
determine the most important competencies which lead to the achievement of firm’s strategic
goals. Because of the inherently inter-related nature of the attributes, the determination
process of priorities can be quite complex. According to study’s findings, one may use the
AHP and the WINGS to study the design of competency models as a HR strategic
management system.

Another intersection is among AHP and TOPSIS methods that can be used for more
transparent employee appraisal. Additionally the appraisal priorities can be changed according
to current company situation, strategy and goals. This can be helpful for implementation of
managerial concepts that require continual monitoring of personal or organizational targets.
TOPSIS method uses comparison and ranking to given quantitative values and its properties
can be set to represent chosen evaluation purpose (compromise solution).

The work presented an example that revealed fundamental benefits of MCDM approach
towards competency modeling. AHP method helped to scale down the number of measures
and helped to determine the most important competencies which lead to the achievement of
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firm’s strategic goals. Because of the inherently inter-related nature of the attributes, the
determination process of priorities can be quite complex. According to study’s findings, one
may use the AHP and the WINGS to study the design of competency models as a HR strategic
management system. AHP and WINGS methods easily handle qualitative and quantitative
metrics simultaneously while incorporating subjective elements of the choice process that may
perhaps be so deeply latent to the respondents’ underlying thought processes that the
respondents are unable to articulate. The AHP and WINGS are also able to neatly capture the
consensus of a potentially divergent group of managers and can be quickly and easily updated
as desired.
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The sense of Real options for valuation

Jakub Kintler?!

Abstract

Real options which are formed on the basis of fixed assets allow the company to minimize risks
associated with investing. We can point that real options represent a contract based on an
underlying asset, which allows the investor to create variant possibilities of the future
development of investment and gives him the opportunity to make decisions in order to stabilize
revenue from this investment. This paper points to the possibility and sense of using real options
for valuation.

Key words
Valuation, real options, personal options
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1. Uvod

Neistota vyvoja trhu a podnikatel'ského prostredia, ktora je charakteristicka pre pokrizovy
vyvoj v zapadnej Casti sveta, kladie na firmy v zduyme zachovania ich konkurencieschopnosti
poziadavku flexibilnosti, ktora neustéle rastie. Poziadavka flexibility sa tyka hlavne eliminacie
rizik spojenych so zmenami v spotrebitel'skych preferencidch, kvalite vyrobnych vstupov
a materialov, v znizovani nakladov, pri zavadzani novych technologii a produktov na trh.
Reélne opcie predstavuji efektivny nastroj elimindcie rizik spojenych s investicnou ¢innostou
podniku. Predmetom tohto ¢lanku je poukézat’ na vyznam vyuZitia redlnych opcii pre znalecku
¢innost’ a proces ohodnotenia podniku. V nasledujicom texte sa budeme zaoberat
predovsetkym rizikami spojenymi s investiciami do 'udského kapitalu podniku.

2. Realne opcie

Realne opcie sa bezne vyuzivaju pri posudzovani ndvratnosti a vyhodnosti investicii,
stavieb, PPP projektov, investicii do technoldgii a pod.. Ich podstata je v tom, Ze zneji na
konkrétne stale aktivum firmy. V tomto zmysle st identické s finanénymi aktivami, pretoze
rovnako generuju vynosy, su meratel'né, vyzaduju finanéné krytie, nesu v sebe riziko straty
(znizenia) hodnoty, pripadne rastu hodnoty. Miernou odliSnostou je meratelnost’ nérastu
hodnoty pre nehmotné aktiva firmy akymi su: know-how, goodwill a pod.. Je vsak potrebné
uviest’, ze existuju rozdiely medzi realnymi a finanénymi opciami, ktoré su zasadné:[1]

= obchodovatel'nost’ — pre realne opcie zatial’ neexistuje dostato¢ne rozvinuty trh,
taktiez sa prejavuju urcité asymetrie trhu,

* meratel'nost’ — problematické stanovenie hodnoty nehmotnych zloziek aktiv

= datum exspiracie opcie — pri realnych opciach nie je tento datum presne
stanoveny

! Ing. Jakub Kintler, PhD., Clanok je vystupom projektu MS SR VEGA ¢islo 1/0857/16 pod néazvom:
Zvysovanie konkurencieschopnosti malych a strednych podnikov prostrednictvom zavadzania inovacii

v globalnom hospodarskom prostredi, zodpovedny rieSitel’ prof. Ing. Helena Majdtachova, CSc., e-mail.:
jakub.kintler@euba.sk.
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= sposob uzatvorenia kontraktu a podmienok jeho uplatnenia.

Napriek tymto obmedzeniam sa pouzitie redlnych opcii pri vyhodnocovani névratnosti
investicnych projektov stdle viac pouziva, pretoze firme umoziuje v zdvislosti od
obmedzujucich podmienok relativne presne vypocitat’ hodnotu investicie v buducnosti. Redlne
opcie umoznuji firme minimalizovat nasledovné druhy rizik a neistdt spojenych
s investovanim do stalych aktiv:[2]

= neistota ndvratnosti — vyplyva z neocakévaného poklesu hodnoty a tym straty
kapitalu

= neistota objemu — zavisi od sezonnych vykyvov produkovaného mnozstva,
Vv zavislosti od neo¢akavanych zmien v dopyte,

» neistota nakladov akvality — =zavisi od kvality pouzivanych vstupov
a sortimentnej skladby vystupu firmy.

LCudsky kapital predstavuje vo firme zlozku intelektudlneho kapitdlu, ktory je nositel'om
tvorivej ¢innosti a Z hl'adiska na jeho nazeranie ho mdézeme povazovat’ za strategicky ndstroj
budovania buducej ekonomickej sily kazdého podniku. Kvalifikovany, spradvne motivovany
atvorivy persondl predstavuje Vsucasnych trhovych podmienkach komparativnu
podnikatel’ski vyhodu, ktord nepriamo ovplyviiuje rast hodnoty podniku. Je preto nevyhnutné
poznat’ riziké spojené s investiciami do I'udského kapitalu firmy, ako aj moZnosti ich eliminacie
alebo zabezpecCenia. LCudsky kapital rovnako ako iné zlozky kapitalu podniku je nevyhnutné
vnimat’ ako aktivum, ktoré je meratel'né, vyZadujuce investicie a sicasne predstavuje riziko
zniZenia alebo zvysenia hodnoty podniku. Rovnako je nutné uviest’ aj ti skutocnost’, ze l'udsky
kapital rovnako ako stale aktiva generuje nielen siicasné, ale aj budtice vynosy firmy. Riziko
spojené s investiciou do I'udského kapitalu firmy je spojené s nasledovnymi druhmi neurcitosti,
ktoré sa prejavuju ako volatilita planovanych firemnych veli¢in buducnosti:[3]

= npeistota vynosu a vykonnosti
= neistota mnozstva
= neistota nakladov

Neistota vynosu a vykonnosti je spojena s problematikou zastarania l'udského kapitalu
podniku a rastom fluktuacie. Neistota zastaranosti 'udského kapitalu sa viaze na zastaranie
mentalnych schopnosti a neochoty, pripadne neschopnosti pracovnikov uit’ sa vyuzivat nové
technologie. Fluktuacia predstavuje druhu oblast’ neistoty spojentt s vykonnost'ou firmy.
Rastuca fluktuacia spdsobuje znizovanie produktivity prace, zvySovanie nakladov spojenych
s ndhradou zamestnancov na uvolnenych pracovnych pozicidch a sti¢asne znizuje zisk, ktory
by vytvorili odchadzajuci pracovnici. Tento druh neistoty je eSte vyznamnejsi, ak z firmy
odchadzaji kIiCovi zamestnanci (nositelia firemného know-how a tvorcovia pokracujtcej
hodnoty firmy).

Neistota mnozstva je spojend so sezénnostou a kolisanim dopytu. Tomuto druhu rizika
musia ¢elit’ najma firmy, ktoré sa zaoberajui vyrobou sezonneho tovaru alebo poskytuju sluzby,
ktorych objem je naviazany na sezonne vykyvy v dopyte. Ide napr. o firmy poskytujuce
ubytovacie a restaura¢né sluzby. Neistota mnozstva moze byt spojena s rastucim dopytom po
urcitom vyrobku alebo sluzbe. Mo6ze ist’ napriklad o situdciu, kedy firma nebude schopna
V plnej miere uspokojit’ dopytu po svojich produktoch, v désledku ¢oho jej mézu vzniknat
naklady spojené s neplnenim dohodnutych vykonov alebo dodavok. V prostredi pracovnej
legislativy Slovenska existuje legalny nastroj na eliminaciu rizika v désledku kolisania dopytu,
ktorym je konto pracovného Casu.

Neistota nakladov je spojena snakladmi na zamestnancov. Najvacsiu Cast ndkladov
spojenych s pracovnymi silami tvoria mzdové naklady. Ak by sme rozdelili personalne néklady
na variabilné a fixné, potom zmluvné mzdy predstavuji fixnll ¢ast’ ndkladov. Riziko nékladov
je spojené predovSetkym s fixnymi nakladmi na zamestnancov. Fixnymi nakladmi na
zamestnancov budeme rozumiet’ zakladné mzdy kmenovych pracovnikov zamestnanych na
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trvaly pracovny pomer. Stucastou tejto problematiky je aj realokacia zamestnancov pripadne
ich znalosti v kontexte kvantitativnych a kvalitativnych zmien v dopyte a ponuke.

Rizikéd uvedené v tomto ¢lanku, ktoré sa viazu k l'udskému kapitalu nepredstavuju vsetky
rizika spojené s tymto investovanim, uviedli sme len niektoré z nich, aby sme preukazali ich
podobnost’ s rizikami, ktoré zvazuje kazda firma pri rozhodovani sa o investicnych aktivitach.

3. Porovnanie realnych a personalnych opcii

Vyuzivanie personalnych nastrojov ziskavania, udrzovania a motivovania pracovnych sil
firmy predstavuji prostriedky, pomocou ktorych firma investuje do l'udského kapitalu. Na
zéklade uvedenej vedomosti mdézeme nastroje vyuzivané v personalistike prirovnat’ k redlnym
opciam, pretoze ich cielom je minimalizovat riziko netispechu firmy na jej trhovom segmente
a zarovenl maximalizovat' jej podnikatel'ski aktivitu. Porovnatelnost’ redlnych opcii
a personalnych nastrojov mozno rozvinut’ na tychto predpokladoch: su podlozené hmotnymi
alebo nehmotnymi aktivami firmy, hodnota podkladového aktiva sa meni v ¢ase, st zmluvne
uzatvarané a poskytuju investorovi variabilitu rieSenia v zavislosti na okolnostiach. V tabul’ke
nizSie uvddzame porovnanie finanénych, redlnych a personalnych opcii.

Tabulka 1: Porovnanie jednotlivych druhov opcii[4]

Kategoria Financ¢né opcie Redlne opcie Personalne opcie

. . g hmotné a nehmotné znalosti, zruénosti a spravanie sa
opcia znejuca na finan¢ny derivat

aktivum zamestnancov
hodnota zamestnanci generuji hodnotu
podkladového ma vlastni hodnotu ma vlastni hodnotu pouzitim znalosti, schopnosti a
aktiva VZOorcov spravania

variabilita aktiva

hodnota finan¢ného
derivatu kolie v Case

hodnota aktiva kolise
Vv Case

vyuziteI'nost’ znalosti, schopnosti a
spravania zamestnancov koliSu v ¢ase

funkcia opcie

udava rozsah buducich
investicii

udava rozsah buducich
investicii

udava buducu schopnost’ prispésobenia
sa zamestnancov

ciel’ opcie

$pekulativny burzovy
nastroj

$pekulativny nastroj
investovania

investicia do buducich schopnosti a
foriem spravania sa zamestnancov

partnerstvo,
joint- venture

kombinacia nastrojov pouzivanych v

kiipna, predajnd personalistike

typ opcie

predaj alebo kuipa za
vopred stanovenu cenu

pravo uskutociiovat’,
zanechat’ alebo zmenit’

rozsah zmeny pouzivanych

ravo spojené s . Lo
p b personalnych nastrojov vzhl'adom na

vilastnictvom opcie

V buducnosti projekt buduce potreby
C pravo na finan¢nu umoziuje ¢iastocné Ay I . .
opcna prémia .y . X moze zvySovat aktudlne néklady
kompenzaciu investovanie

Na zéklade porovnania jednotlivych druhov opcii v tabulke vysSie mdzeme konstatovat’ ich
vzdjomnu podobnost, preto sa v dalSom texte budeme zaoberat, akym sposobom mozu
personalne opcie prispiet’ k eliminacii rizika neurcitosti z investovania finanénych prostriedkov
do T'udského kapitalu podniku. Pracujeme pritom s predpokladom, ze niektoré pouzivané
nastroje v personalistike vytvaraju pre firmu moZnosti pre minimalizdciu budutcich strat
a sucasne generuju dostatok buducich moznosti pre rast a zvySovanie ziskovosti podnikania.
Pre analyzu investicii do personalnych zdrojov sa budeme zaoberat” nasledovnymi druhmi
personalnych opcii: opcie na eliminaciu neurcitosti navratnosti, opcie na eliminaciu neurcitosti
objemu a opcie na eliminaciu neurcitosti nakladov.

Personalne opcie ako nastroj elimindcie neurcitosti navratnosti st orientované na
znizovanie rizika spojené¢ho so zastaranim l'udského kapitalu. Sticastou uvedeného druhu opcii
je aj eliminacia rizika spojeného s finanénymi stratami a ndkladmi na zdokonalovanie
a ziskavanie novych zru¢nosti zamestnancov. Je nutné povedat’, ze zastaranie 'udského kapitalu
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sa nedeje plosne, existuji urcité schopnosti, zrucnosti zamestnancov, ktoré zastardvaju
rychlejsie ako iné napr. schopnost’ viest’ motorové vozidlo a dokonale ovladat’ najmodernejsie
informacné technoldgie. Eliminovat zastaranie Iudského kapitalu sa uskutociiuje
prostrednictvom tréningu, Skoleni pripadne ndborom novych zamestnancov alebo personalnym
lizingom. Napriklad pri ziskavani novych zamestnancov si firma stanovi vys$sie poziadavky na
vzdelanie, bude uprednostiiovat’ uchadzaCov so schopnostou kreativneho a analytického
myslenia, alebo uprednostni pracovnikov so S§iroko orientovanymi schopnostami pred
Specializovanymi. Nasledne je mozné utvorit’ rastiice opcie na zaklade zvySovania kvalifikacie
a zlepSovania schopnosti zamestnancov. Druhou oblastou problematiky tejto skupiny rizik je
fluktuacia. Rozdiel medzi personalnymi aktivami podniku a jeho stalymi aktivami je v tom, ze
I'udi nemozno v plnej miere vlastnit. Zamestnanci mozu odist’ z firmy podla svojho vlastného
uvazenia a V ¢ase kedy im to prave vyhovuje. Z uvedeného hl'adiska fluktuicia zamestnancov
predstavuje jednu z vel'mi vyznamnych rizik investicii do Tl'udského kapitalu podniku.
Odchodom kl'icovych zamestnancov firma straca vykonnost’ a tito zamestnanci si so sebou
odnasaju aj svoje jedine¢né schopnosti a casto aj know-how, ktoré do firmy priniesli, alebo ho
nadobudli. Zamestnanci naj¢astejSie opustaju firmu z dovodu nespokojnosti s: pracovnym
prostredim, ohodnotenim pracovného vykonu, nedostato¢nou motivaciou, zlou komunikaciu
s nadriadenym, nedostatocnymi kompetenciami a pod.. Firmy sa snazia tento negativny jav
eliminovat’ tymito prostriedkami: rastom miezd, participaciou na vysledkoch podniku,
pontikanim roznych benefitov, Skoleni a inych programov v zaujme zniZenia fluktuacie kriticky
vyznamnych zamestnancov firmy. Firmy s vysokou mierou fluktuacie budu vytvarat’ viacero
roznych konkurenéne atraktivnych persondlnych opcii v zdujme stabilizacie svojich
Zamestnancov.

Persondlne opcie ako nastroj elimindcie neurcitosti mnozstva vychadzaju z potreby
zabezpeCit' v podniku v roznom cCase rozliéné mnozstvo pracovnikov. Z hl'adiska dopytu po
pracovnom kapitale hovorime o volatilite sohl'adom na sezénnost’, kontrakty, projekty,
brigadnicka préacu, pracu na Ciastony Uvdzok a pracu na trvaly pracovny pomer. Ak firma
posobi v prostredi, kde jej odbyt zavisi od aktualneho vyvoja dopytu na trhu, bude vytvarat
personalne rastice opcie a persondlne opcie na ¢as. Personélne rastice opcie umoziuju ziskat’
firme potrebny l'udsky kapital bez toho, aby sa nositelia uvedeného kapitalu stali jej kmenovymi
zamestnancami V aktualnom case, alebo aby mohli byt internovani v Case, ked sa ich
schopnosti stant pre firmu potrebnymi. Pre tieto Ucely firmy vyuZivaji persondlny lizing.
Personalne opcie na €as predstavuji vSetky formy pracovného pomeru s vynimkou trvalého
pracovného pomeru.[5]

Personadlne opcie ako ndstroj elimindcie neurcitosti nakladov st spojené s fluktuaciou
zamestnancov a fixnymi nékladmi na zamestnancov. Fixnymi nékladmi v tomto pripade
chapeme zakladné mzdy kmenovych zamestnancov. V pripade vysokych fixnych nakladov
firma riskuje straty v dosledku poklesu trzieb. Mzdy zamestnancov tvoria vo véac¢sine podnikov
najvyssiu nakladovi poloZzku a zaroven vytvaraju aj najvacsi tlak na tok hotovosti. Preto firmy
Vv zdujme eliminacie uvedeného balika rizik vytvaraju personalne opcie na znizovanie nakladov.
Takymito opciami mdzu byt napriklad zniZovanie podielu fixnych zloZziek mzdy smerom
k variabilnym. Variabilnymi zlozkami miezd st podiely na zisku, na znizeni nakladov, na
trzbach a iné. Je nutné povedat, ze nie je mozné v legislativnych podmienkach Slovenska
zaviest’ plne variabilné mzdy z dovodu zédkonom stanovenej minimalnej mzdy, ¢o moZeme pre
podnikanie vnimat’ ako fixni mzdu. Napriek preukazanym empirickym vysledkom 0 miere
zainteresovanosti zamestnanca na vykone firmy, ktora je priamo Uimerna k jeho osobnej
angazovanosti na eliminacii nakladov a raste ziskovosti.
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4. Vyznam personalnych opcii pre proces ohodnotenia podniku

Proces ohodnotenia podniku predstavuje postupnost’ krokov realizovanych prostrednictvom
zodpovedajucich metdd a technik, ktorych cielom je uréit’ najpravdepodobnejSiu cenu v danom
Case apriestore, za ktora by bolo mozné podnik predat pri zodpovedajiicej miere
informovanosti predavajuceho a kupujiceho. Zakladnymi metdédami stanovenia vSeobecnej
hodnoty podniku v legislativnom prostredi Slovenskej republiky su statické a dynamické
metody ohodnotenia. Medzi statické metddy zarad’'ujeme metody vychadzajice z ohodnotenia
jednotlivych zloziek majetku a zdrojov jeho krytia. Podkladom pre stanovenie vSeobecnej
hodnoty podniku st predovsetkym uctovné a financné vykazy minulého obdobia, ktoré su
procesom objektivizacie upravené pre potreby ohodnotenia k stanovenému datum. Pokial’ je
ditom ohodnotenia konkrétny datum v minulosti, objektivizujeme jednotlivé zlozky majetku
podniku a zdrojov jeho krytia k uvedenému datumu, pretoze z uctovnych a finanénych vykazov
vieme relativne presne uréit’ vykonnost’ a Gispesnost’ podnikania ohodnocovaného podniku na
zéklade stiboru nastrojov finan¢no-ekonomickej analyzy. Medzi dynamické metddy stanovenia
vSeobecne] hodnoty podniku zarad’'ujeme predovSetkym vynosové metody, ktoré anticipuju
budici vyvoj a podnikatel'ski uspesnost’ ohodnocovaného subjektu. V uvedenom pripade
analyzujeme budutci potencial podniku na trhu. Teda pracujeme s uréitou anticipaciou
podnikatel’'skej aktivity a stability rozvoja podniku v budtcnosti. Z tohto hl'adiska sa v procese
objektivizacie, na zadklade poskytnutych internych materidlov podniku snazime predpokladat’
budice vynosy anaklady podniku. Z nich nasledne pocitame zisk a schopnost podniku
generovat’ odCerpatelné zdroje, ktoré nasledne prepocitavame na sti¢asni hodnotu. VSeobecnu
hodnotu podniku podnikatel'skou metédou pri neobmedzenej Zivotnosti vypocitame
nasledovne: [6]

n

Vng = HOZ + HP =

0z 0z 1
L4 ( L ) za predpokladu i > g

L1+ \i-g @+0"

kde:

HOz — v§eobecna hodnota od¢erpatel'nych zdrojov poc¢as hodnotené¢ho obdobia,

OZ; — odcCerpatel’'né zdroje pocas hodnoteného obdobia,

Hp — hodnota pokracujtca,

I —vypocCitana miera kapitalizacie v percentach odrazajuca mieru rizika, priemernu

nakladovost’ kapitalu a Struktaru vyuzivaného kapitalu,

OZn+1 — objem odcerpatelnych zdrojov v roku nasledujucom po sledovanom obdobi,

g — trvale udrzatel'nd miera rastu odcerpatel'nych zdrojov v percentach,

n — dizka sledovaného obdobia.

Vseobecnu hodnotu podniku vypocitanii podnikatel'skou metodou vyznamnym spdsobom
ovplyviiuju dve premenné ato miera kapitalizacie (i) atrvale udrzateI'na miera rastu (Q).
[7]Trvalo udrzatelnti mieru rastu podniku zasadnym, okrem inych faktorov ovplyviiuje aj
ludsky kapitél, teda personalne zdroje podniku. Napriek skutocnosti, ze nie je samostatnou
zlozkou majetku vykazovanou v Gctovnej a financnej evidencii, rozhodujicou mierou
ovplyviiyje budicu aktivitu, stabilitu, vynosovost’ a potencialny rozvoj podnikatel'skej aktivity,
preto je nevyhnutné jeho hodnotu inkorporovat’ do stanovenia vSeobecnej hodnoty podniku.
Jednym z moznych pristupov, ako to realizovat’ je zvysit’ hodnotu trvale udrzatel'nej miery rastu
na zéklade analyzy vynosového potencialu I'udského kapitalu podniku, prostrednictvom
uplatnenia vynosovych metéd ohodnotenia I'udského kapitalu, ako napriklad HEVA alebo
HCROL.[8]
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5. Zaver

Sucasné ekonomické prostredie, ktoré je charakteristické prehlbujiicou sa geopolitickou
nestabilitou kladie Coraz vdcsi doraz na schopnost” prispdsobit’ sa novym zmenenym
podmienkam. NositeI'mi schopnosti prispdsobit’ sa a zaujat’ relevantny postoj, ktory zabezpeci
podnikatel'skému subjektu stabilitu a predpoklad na buduci rozvoj sit zamestnanci, nositelia
know-how podniku. Aj na zaklade uvedeného poznania je potrebné vnimat zamestnancov vo
svojej podstate ako kapital podniku, do ktorého je potrebné investovat’ a tak prispievat’ k jeho
stabilizacii a rozvoju. Kazdé investicné rozhodnutie vo svojej podstate znamend ur¢iti mieru
neistoty a rizika s fiou spojenu. Je preto logické, Ze sa podniky snazia toto riziko eliminovat'.
Rovnako aj investicie do zamestnancov-l'udského kapitdlu podniku predstavuju isté rizika,
pretoze zamestnancov, teda l'udi nie je mozné v plnej miere vlastnit’ a rozhodovat’ o nich.
Zamestnanci su vo svojom rozhodovani v podstate nezavisli. Investicie do 'udského kapitalu
podniku su teda spojené predovSetkym s rizikom fluktuacie, zastarania, pripadne rastu
nakladovosti. Pre eliminaciu tychto rizik moézeme vyuzit’ redlne opcie. Pre eliminaciu rizik
spojenych s investovanim do 'udského kapitalu mozno pouzit’ personalne opcie, ktoré svojou
podstatou a vyznamom pre podnik kopiruju realne opcie. Cielom personalnych opcii je
zabezpecit’ podnikatel'skému subjektu investi¢nt stabilitu a ndvratnost’ vlozenych investicii do
podnikania.
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Back-testing the effectiveness of selected indicators
technical analysis of the currency pair using digital
options

Andrea Kolkova*!

Abstract

Digital (binary) options are a new instrument of the financial market. History trading on the
OTC market dates from 2008. They are considered very risk investments, therefore no relevant
prediction of the underlying asset, these investments are ineffective. By means of technical
analysis the development of underlying asset can be predicted to some extent and thus digital
options can be put into very attractive investments. The aim of this paper is back-testing the
effectiveness of selected indicators technical analysis of the currency pair with the application
digital options. For this post we are chosen technical analysis indicators mainly based on
moving averages. Testing will be done on a five-minute, hourly, daily, weekly and monthly
charts. The test will be subjected to each of the selected time frame of 65 000 the fair value of
the course, in the course of the currency pair EUR/USD. Effectiveness analysis of indicators
will be made just using digital (binary) options.

Key words

Digital option, technical analysis, forex, simple moving average, exponencial moving average,
MACD

JEL Classification: G10

1. Uvod

V soucasné dobé¢ jsou financni trhy velmi dynamickou veli¢inou. Technické analyza sama
nabizi velké mnoZstvi moZnosti, jak reagovat na meénici se situaci na trzich. Pii svém
prizkumu Taylor a Allen (1992) zjistil, Ze na britském trhu nejméné 90% respondetl vyuziva
technickou analyzu pfi rozhodovani o jejich portfoliich. Camphbell (1997, str. 27) dokonce
povazuje moznosti piedpovidani cen finan¢nich aktiv za hlavni otdzku finan¢ni ekonometrie.
Ve studii Oberlechnera (2001) Ize vyc€ist i pouZzivani technické analyzy v porovnani s
fundamentélni. Obelechner (2001) se zamé&fil pouze na obchodovani s ménovymi pary a
dokonce obchodniky rozdélil dle ¢asového horizontu obchodovani a dle logiky technickou
analyzu ve vét$i mife pouZzivaji obchodnici intradenni a to 65,3%, naopak obchodnici s dobou
drzeni mény déle nez 1 rok se z 67,9% zamé&fuji spiSe na fundamentalni analyzu.

2. Teoretické vychodiska

Technické analyza ptedpovidd budouci pohyb kurzli na zéklad€ analyzy minulych cen za
vyuziti kvalitativnich metod, jako napiiklad graficka analyza, ale i kvantitativnich metod, jako
je klouzavy primér, exponencialni klouzavy primér, anebo vyuzivd kombinaci obojiho. V
souladu se zakladni definici Murphy (1999, str. 3) jsou zakladnimi pfedpoklady technické

! Ing. Andrea Kolkova, Ph.D., Vysoka $kola podnikéni a prava, a.s., andrea.kolkova@vspp.cz.
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analyzy ceny odrazejici vSechny trzni udalosti, kurzy se ménici v trendech a historické ceny
majici tendenci se opakovat.

Technickd analyza se snazi piedpovédét budouci vyvoj ceny na zaklad¢ analyzy jejiho
minulého vyvoje (Murphy 1999), k tomu lze pouzit velmi rozmanit¢ metody. Zakladem je
vsak vzdy matematicka statistika (Kaufman, 2013). MoZnosti technické analyzy je vhodné
rozdelit do dvou skupin a to technické indikétory a price action.

Systémy zalozené na price action jsou znamy dokonce jiz z 18. stoleti, kdy Japonci na své
obchody s ryzi aplikovali prvni svickové grafy. Dnes jsou publikovany o néco méné nez
technické indikatory napiiklad K.H. Lee, G.S. Jo (1999), a jsou pfedmétem vyzkumu spise na
bazi programovani jako napiiklad Izumi at all (2006).

Technickych indikatort je celd fada. Nékteré jsou tradi¢ni a jsou znamy jiz desetileti. Jiz v
roce 1988 vydal Colby encyklopedii technickych trznich indikatorti (Colby, 1988). George
Lane jiz pred vice nez tfemi desetiletimi publikoval svlij Lane’s stochastic oscillator (Lane,
1984), nebo dokonce v 70.tych letech vznikl The relative strength (RS) rozvinuty Wilderem
(1978). V 80.-90. letech 20. stoleti zvefejnil napiiklad indikator Bollinger Bands John
Bollinger (Bollinger, 1992), tento patii do skupiny kanalovych systému, které popsal uz
Kaufman (1987) a tim vycet indikatora zdaleka nekonci.

Z nov¢jsich je znam naptiklad Chaikin oscillator (Achelis, 2001), ¢i dnes velmi pouzivany
indikator MACD ptedstaveny Appel (2005). V roce 2007 (Cheung & Kaymak, 2007) byl
predstaven koncept kombinujici technické indikdtory a fuzzy logiku. Abbasi a Abouec
vyuzitli 1 systém odvozeny od neuro-fuzzy logiky (Abbasi, Abouec, 2008). V roce 2009
Chavarnakul & Enke, (2009) vyvinul hybridni model obchodovani na burze za pouziti Neuro-
fuzzy konceptu nazvany Genetic Algorithm (NF-GA). V roce 2015 pak technické indikatory
(konkrétné MACD a méné znamy indikdtor Gann-Hilo) a fuzzy logicku pouzili znovu
(Chourmouziadis a Chatzoglou, 2015). V soucasné¢ dobé dochazi ke konstrukei stale novych
indikatort jako naptiklad Rubell at all (2016) zaloZzenych jak na fuzzy modelovani, tak na
kombinaci jednotlivych statisticko-matematickych indikatort. Stavajici jsou pak podrobovany
nejruznéjsim testiim (da Costa, 2015).

Technickou analyzu lze aplikovat jak na trhy akciové, komoditni, tak ménové. A to jak na
akcie pfimo, tak na CFD, tak na derivatové produkty nejriznéjsiho typu (opce, futures,
swapy). Naptiklad opce jeSté nabizeji dal§i moznosti. Jednim z nich jdou kombinace opci
tvoticich nejriznéjsi opcni strategie (Kolkova, 2006). Dal§imi jsou rizné exotické opce, jako
napiiklad digitalni neboli binarni, o kterych hovoti napiiklad Rick Thachuk (2010), Jaworsky
(2006), Jurnik (2013) nebo Canfas (2013). Pouziti technické analyzy na tyto nové financni
produkty je dosud malo publikovano. Pfipadné pokud ano, smétuje pozornost témei vyhradné
na ocenovani opci jako napiiklad Hong joong y and Kyoung-sook Moonz (2011), Zmeskal
(2010), Thavaneswarana at all. (2013) nebo Miyake (2016).

Foreing rate exchange (dale jen forex) je nejvétsi finanéni trh na svété s dennim objemem
transakci prevysujici 5 bilionu dolard. Je to decentralizovany trh a proto na rozdil od jinych
aktiv je moZno s ménami obchodovat 24 hodin denné.

Riziko piredstavuje trvaly prvek v kazdé investi¢ni aktivité, a tedy 1 na forexovém trhu.
Technicka analyza dle Hada a Adamuta (2015) hraje v prevenci tohoto rizika vyznamnou roli
a predstavuje kliCovy bod pro zajisténi rizika pii obchodech s mé&novymi pary. Protoze
zejména forexové obchody jsou vysoce rizikové, navic ve spojeni s digitalnimi opcemi, je
vhodné pouzit i technickou analyzu pro piedvidani budoucich zmén.
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3. Vyzkumné metody

Realizace technické analyzy na konkrétnim trhu se opira o diikladné sestaveni obchodnicho
systému, tento mtizeme dle Costa (2015) popsat jako soubor pravidel, ktera definuji podminky
k zahajeni ¢i ukonceni obchodovéni. V tomto ptispévku bude obchodni systém sestaven na
zékladé¢ technickych indikatort na bazi klouzavych pramért.

3.1  Klouzavé priméry

Klouzavé priméry vycisluji primérnou hodnotu udajia v S§ifi svého Casového ramce.
Napiiklad 7 denni klouzavy primér zna¢i primérnou hodntou za posledni tyden, 14 denni za
posledni dva tydny. Po spojeni klouzavych priméra vSech dnli pak vytvoiime kiivku
klouzavého priméru. Platformy umoziujici obchody na forexu ve vétSing piipadit obsahuji

moznosti automatického znazornéni klouzavy priméry, proto jsou tradery velmi vyuzivanym
nastrojem, bez znalosti jejich principt jsou ovSem pomuickou bezcenou.

3.1.1 Jednoduchy klouzavy pramér
Jednoduchy klouzavy primér, anglicky Simple Moving Average (dale jen SMA) je mozno
definovat vztahem,

YR
SMA =<4 , kde
N

P je kurz ménového paru a N je pocet dni, za ktery je SMA vycislovan. Pfi testovani bude
vyuzita strategie kiizeni klouzavého priméru s aktualnim kurzem. V piipadé kiizeni shora to
bude implikovat signal k prodeji v opacném piipadé signal k nakupu. Zasadnim problémem u
volby tohoto indikatoru je definovani poctu dni, za ktery je SMA pocitan, v tomto ptispévku
je pouzita 9 denni SMA.

3.1.2 Exponencialni klouzavé pruméry (EMA)

Exponencialni klouzavy pramér neboli Exponencial Moving Average (déle jen EMA) je
povazovan za lep$i nastroj nez SMA (Elder, 2006), protoze ptiklada vétsi vahu aktudlnim
datlim a na zmény ceny odpovida rychleji nez jednoduchy. Je mozno jej vyjadfit vztahem,
EMA=P,-K+EMA, -(1-K), kde

2
N+1

N je pocet dnt k vycisleni EMA, P, je dnes$ni kurz a EMA,je vcerejsi hodnota EMA.
V tomto piispévku je opét aplikovan obchodni systém na bazi kiizeni EMA s aktudlnim
kurzem, kdy kfizeni shora je signalem k prodeji a kiizeni opacné k nakupu. EMA je pouzita
12 denni a 9 denni.

K= , kde

3.1.3 Klouzavy prumér konvergence divergence

Klouzavy  primér  konvergence  divergence  respektive  Moving  Average
Convergence/Divergence (dale jen MACD) je jednim z nejpouzivanéjSich indikatorti viibec.
V zékladni verzi, ktera je pouzita i v tomto ptispévku se jedna o rozdil mezi 26 dennim a 12
dennim indikdtorem EMA. Spolu s takto ziskanou kiivkou MACD kiivkou je jesté nutno
zakreslit kiivku 9 denni EMA, ktera je nazyvana signaliza¢ni kiivkou. Zde zvoleny obchodni
systém se pak opira o kiizeni signalizacni kiivky s MACD ktivkou. Protne-li MACD signalni
kiivku zespoda je to signal k nakupu EURUSD, pokud je to naopak pak k prodeji.
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3.2 Metodika hodnoceni vykonnosti obchodnich systémi

Pro analyzu byly vyuzity kurzy ménového paru EURUSD. Pro ziskavani dat byl vyuzit
program Metatrader4 a analyze byly podrobeny data s ¢asovym ramcem pétiminutovym,
patnactiminutovy, hodinovym, dennim, tydennim a mésicnim. Pro data pétiminutova bylo
analyzovano 65 000 hodnot kurzli, v ¢asovém obdobi od 3.6. 2015 do 19.4. 2016. Kurzt
S patnactiminutovym casovym ramcem bylo pouzito taktéz 65 000, casové obdobi se
pochopitelné prodlouzilo na obdobi od 6.11 2013 do 19.4 2016. Hodinova data byla ziskana
taktéz v poctu 65 000, Casové obdobi pak zacinalo uz 11.10.2005. Kurzy denni byly jiz
Z pochopitelnych divodu pouze v poctu 4 535 od obdobi 1.1. 1999. Kurza tydennich je pak
mozno ziskat 912 a mési¢nich 209.

Dle obchodnich systémt definovanych v kapitolach 3.1.1 — 3.1.3 byly vyhledany obchodni
signaly a to jak k nakupu, tak K prodeji. Na tyto signaly byly aplikovany digitalni opce
S trojndsobnou expiraci, a to s nasledujici logikou: digitalni opce up na signdly k ndkupu a
digitdlni opce down na signdly k prodeji. Digitadlni opce maji v aktudlnim obdobi miru
navratnosti 85,01% (naptiklad broker XTB na G¢tu Basic). Na zakladé této miry pak jsou
vycisleny celkové zisky z obchodniho systému. VSechny vypocty jsou realizovany v programu
Excel.

4. Vysledky

V tabulce 1 jsou zachyceny vysledky zpétného testovani obchodnich systémt na EURUSD
S pétiminutovym ¢asovym ramcem. Z té€chto systémi se jevi jako nejvhodnéjsi pouziti SMA 9
denni. Indikdtor MACD neposkytuje na daném time frame zisk.

Table 1: Testovani EURUSD s pétiminutovym time frame

, Celkovy pocet Pocet signali | Procento ziskovych Zisk pfi pouzti
Indikator T 0y e e .
signalt generujicich zisk signalli digitalnich opci
SMA 9 13033 10578 81% 19%
EMA9 13950 10770 77% 16%
EMA 12 12078 9456 78% 16%
MACD 5162 3093 59% 0%

V tabulce 2 jsou vyc¢isleny vysledky strategii za pouziti 15 minutového Casového ramce.
Z téchto vysledkli opét je patrny nejlepsi ziskovy vysledek z indikatoru SMA. Je nutno
podotknout, ze tento indikator také poskytuje nejvice moznych signali. Obchodni systém
zalozeny na MACD je zcela nevhodny.

Table 2: Testovani EURUSD s patndctiminutovym time frame

; Celkovy pocet Pocet signali | Procento ziskovych Zisk pfii pouziti
Indikator R e . 1o ., ,
signal generuyjicich zisk signali digitalnich opci
SMA 9 13112 10596 80% 18%
EMA9 13879 10704 77% 16%
EMA 12 11839 9265 78% 16%
MACD 4881 2895 59% 0%

Pti testovani EURUSD na hodinovém casovém ramci jsou vysledky obdobné, opét
nejvyhodnéji vychazi SMA a indikator MACD je nevhodny.
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Table 3: Testovani EURUSD s hodinovym time frame

. Celkovy pocet Pocet signali | Procento ziskovych Zisk pfii pouziti
Indikator T 0o e o .
signall generujicich zisk signalii digitdlnich opci
SMA 12469 10180 81% 19%
EMA 9 12816 9997 78% 16%
EMA 10654 8393 79% 17%
MACD 4792 2838 59% 0%

Na delsich time frime se situace méni. Na jednodennim casovém ramci se do popiedi
z4jmu dostava indikator MACD, ktery poskytuje nejméné signalii, ovsem nejvice ziskovych.
Indikdtor EMA také zlepSuje svou vykonnost se vzrlstajicim poctem dnl, na ktery je

vypocitavan.

Table 4: Testovani EURUSD s jednodennim time frame

. Celkovy pocet Pocet signali | Procento ziskovych Zisk pfii pouziti
Indikator s 0o o o .
signall generujicich zisk signali digitlnich opci
SMA9 812 651 80% 18%
EMA 9 891 678 76% 15%
EMA 12 717 562 78% 17%
MACD 370 337 91% 27%

U jednotydennich grafli je situace podobnd opét je nejvyhodnéjsi strategie zalozend na
MACD, kteréa zde dokonce poskytuje 92% ziskovych signali.

Table 5: Testovani EURUSD s jednotydennim time frame

. Celkovy pocet Pocet signali | Procento ziskovych Zisk pfi pouziti
Indikator T 0o e o .
signall generujicich zisk signalti digitlnich opci
SMA9 166 127 77% 15%
EMA 9 185 144 78% 16%
EMA 12 167 127 76% 15%
MACD 60 55 92% 28%

V ptipadé€ posledniho a to mési¢niho time frame je situace obdobna a zcela nejvyhodné;si
se jevi MACD. Také EMA pfi zvySeni dni vypoctu je jednoznacné ziskovejsi strategii.

Table 6: Testovani EURUSD s jednomésicnim time frame

} Celkovy pocet Pocet signali | Procento ziskovych Zisk pfi pouzti

Indikator R e . e o, ,

signall generujicich zisk signalti digitdlnich opci
SMA 9 36 28 78% 16%

EMA9 31 20 65% 5%
EMA 12 25 18 72% 11%
MACD 15 14 93% 29%
5. Zavér

Z vysledki prace vyplyva, ze délka ¢asového ramce je velmi diilezitd pti rozhodovani o
indikatoru, ktery bude pro technickou analyzu vyuzit. Analyza jednoznacné doklada fakt, ze
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na dlouhé ¢asové ramce je vhodnéjsi pouziti indikatoru MACD na kratké ¢asové ramce jsou
vhodnéjsi SMA nebo EMA. Nebylo také prokazano, ze by indikator EMA byl pro technickou
analyzu na ménovy par EURUSD lepsi nastroj nez jednoduchy vazeny pramér. Naopak je
ziejmé, ze indikator EMA je piesnéjsi pro delsi pocet dni ve vypoctu. Testovani probihalo na
digitalnich opcich, které na ménovém paru EURUSD generuji v aktudlnim obdobi miru
navratnosti 85,01%. V poslednim sloupci tabulek vysledkt je tedy konecny zisk po zapocteni
miry navratnosti garantované brokerem.

Predmétem dalSiho testovani mohou byt dalsi strategie na bazi primért naptiklad kiizeni
klouzavych primérl, nebo tazeni klouzavych primérd, ¢i kombinace indikatorti na bazi
praméru s jinymi napiiklad oscillatory a momentové indikatory, indikatory volatility, nebo
indikétory supportl a resistenci. Pfipadné dal$im zkouméanim je mozno podrobit i jiné ménové
pary, komodity, indexy nebo akcie.
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Stochastic dominance enhanced portfolios -
empirical evidence
Milos§ Kopa?

Abstract

Stochastic dominance is a relation between two random variables allowing to compare random
returns of two portfolios. Based on the type of stochastic dominance, a decision maker can use
the first-order, the second-order, the third-order stochastic dominance criteria or some more
general rules. In this paper, we analyze the optimal portfolios of stochastic dominance
constrained problems for maximizing mean returns objective and various types of stochastic
dominance relations (the first-order, the second-order, the third-order). Especially, we focus on
the risk-reward in-sample performance of the portfolio returns. We consider monthly returns of
25 Fama-French portfolios (base assets) from two periods: during crises period (2007-2010) and
after crises period (2011-2014). We compare the results of the during crises period with that of
the after crises period.

Key words
Portfolio selection, stochastic dominance, reward-risk performance

JEL Classification: D81, G11

1. Introduction

Mean return maximization is one of the basic goals of a portfolio manager. Starting from a
seminal paper of Markowitz (1952), a risk measuring and controlling has become another
important feature of the portfolio selection. The risk of the investment can be modelled using
risk measures, deviation functionals, etc. Indirectly, the risk attitude of the decision maker can
be captured by a utility function. If so, it leads to maximizing expected utility problem.
However, if the utility function of the decision maker is not know, the maximizing expected
utility problem can not be solved. In this case, the decision maker can circumvent it
considering a set of utility functions. If only a partial knowledge about the utility function is
available (for example concavity) then stochastic dominance (SD) is a useful approach to
decision making.

Stochastic dominance is, in general, a relation between two random variables. This relation
allows for comparison of random returns of losses of the investments. The most popular
stochastic dominance relations are so called the first-order (FSD), the second-order (SSD) and
the third-order (TSD) stochastic dominance. A random variable X dominates a random
variable Y with respect to the N-th order stochastic dominance, N = 1, 2,3 if

Eu(X) = Eu(Y) for all ue€ Uy

where the set of admissible utility functions for the N-th order stochastic dominance is
defined as follows:

! doc. RNDr. Ing. Milos Kopa, Ph.D., Charles University in Prague, Faculty of Mathematics and
Physics, Department of Probability and Mathematical Statistics, Sokolovska 83, 186 75 Prague, Czech
Republic, e-mail: kopa@karlin.mff.cuni.cz
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Uy = {u(x) e D": (-D*u® <0, vx, k=1,...,N}.

The basics of stochastic dominance go back to 1960th, see Quirk and Saposhik (1962),
Hadar and Russell (1969), Hanoch and Levy (1969), Rothschild and Stiglitz (1970) and
Whitmore (1970). In these papers, several sufficient and necessary conditions for the N-th
order stochastic dominance, N = 1,2,3, were derived. For example, a random variable X
dominates a random variable Y with respect to the N-th order stochastic dominance, N = 1,2
if and only if

FEM(2) < FE™M(2) vzeR
where FX(D (z) is a cumulative distribution function of X and
2 z 1
EP(2) = [* FP®)dt.

See [13] for more details.

In last years, a substantial development of the stochastic dominance applications in finance
was realized; for example in the following directions:

» portfolio efficiency with respect to stochastic dominance criteria was analyzed, see e.g.
Post and Kopa (2013), Grechuk (2014), Kopa and Post (2015) or Post, Fang and Kopa (2015).

* more robust version of stochastic dominance relations and stochastic dominance
efficiency tests, see e.g. Dentcheva and Ruszczynski (2010), Kopa (2010), Dupacova and
Kopa (2012, 2014).

» more general stochastic dominance (ordering) rules, see e.g. Ortobelli et al. (2013,
2016) and references therein, or Post (2016).

» portfolio enhancement using stochastic dominance rules, mainly the second-order
stochastic dominance criterion, see e.g. Roman, Mitra and Zverovich (2013), Hodder,
Jackwerth and Kolokolova (2015), Post and Kopa (2016).

* Data Envelopment Analysis equivalent models in the sense that a portfolio is classified
efficient with respect to a stochastic dominance relation if and only if it is efficient with
respect to a particular Data Envelopment Analysis model, see Branda and Kopa (2012, 2014,
2016) for more details.

In this paper we focus on the portfolio selection problems which maximize expected return
under stochastic dominance constraints. We consider three models, one with the first-order
stochastic dominance relation, another one with the second-order stochastic dominance
relation and the last one with the third-order stochastic dominance relation. In all models, the
relations are applied to compare the portfolio random return to the random return of a
benchmark. We provide the empirical analysis using monthly data (returns) of 25 Fama
French representative portfolios. The analysis uses two sets of historical data 2007 — 2010 and
2011 - 2014 from the Kenneth French library. We consider the US market index proxied by
CRSP as the benchmark. The goal of the analysis is to compare the risk-reward performance
of the optimal (solution) portfolio for various orders of stochastic dominance and for the two
considered data sets.

The remainder of this paper is structured as follows. Section 2 presents a basic properties
of the SSD relations as well as of the TSD relations. It is followed by a summary of portfolio
selection models with FSD, SSD and TSD constraints in Section 3. These models assume an
empirical distribution of the returns. Section 4 shows the results of the numerical study. The
paper is summarized and concluded in Section 5.
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2. Stochastic dominance criteria

We consider a random vector r = (ry,1,,...,Ty)’ Of returns of N assets in T equiprobable
scenarios. The returns of the assets for the various scenarios are collected in matrix:

where x* = (x!,x%,...,x}) is the t-th row of matrix X. A vector of portfolio weights is
denoted by A = (A1,2,,...,Ay)" and the portfolio possibilities are described by

A={AeRN[1'A=1, A, =0, =12,..,N}.

Let Ff,lg (x) denote the cumulative probability distribution function of returns of portfolio A.
The twice cumulative probability distribution function of returns of portfolio A is given by:
t
Fra® = [, Fil(dx (1)

and the three times cumulative probability distribution function of returns of portfolio A is
similarly defined as:

FO ) =7 F&(®adt @)

Portfolio A € A dominates portfolio T€ A by the first-order stochastic dominance
(r'A >ggp r'1) ifand only if

FOm <FR® vt € R.
Similarly, portfolio A € A dominates portfolio Tt € A by the second-order stochastic
dominance (r'A >ggp r'1) if and only if

FOM <FR®M  veeR
Finally, portfolio A € A dominates portfolio T € A by the third order stochastic dominance
(r'A >1sp r't) if and only if

3 3
Fwm < vte R
and E(r'A) = E(r't). See more details in Levy (2016). One could similarly formulate the
necessary and sufficient condition for the general N-th order stochastic dominance in terms of
the N-times integrated distribution functions. However, we are not going to apply these
relations to the portfolio optimization.
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3. Portfolio selection with stochastic dominance constraints

The optimization models with stochastic dominance constraints were firstly proposed in
Dentcheva and Ruszczynski (2003) for the second-order stochastic dominance relation. Later
on, it was applied to portfolio enhancing in e.g. Roman, Mitra and Zverovich (2013).
Similarly, Hodder, Jackwerth and Kolokolova (2015) applied Kopa and Post (2015) model for
the portfolio enhancement based on the second-order stochastic dominance. In this paper, we
follow these papers and consider the following three models:

max E(r'A) (3)
S.t.T'A >pgp I'T
AEA

max E(r'A) (4)
S.t.r'A >¢5p I'T
AEA

max E(r'A) (5)
S.t.r'A >pgp I'T
AEA

where T is a given benchmark (reference) portfolio. Since we consider a discrete distribution
of returns with equiprobable scenarios we can follow Kuosmanen (2004) and reformulate (3)
as a linear mixed integer programming problem:

max = ¥7_, x‘2 (6)
pijA T

s.t. XA = PXt

T T
P = {pi,j}g:j:l.zpi,j = Zpi,j =1
i=1 =

pij €{0,1},i,j=1,..,T
A E A

Similarly, following Kopa and Post (2015) or Hodder, Jackwerth and Kolokolova (2015)
problem (4) can be reformulated as follows:

1$T t
max —);_q XA 7
ds:vt,s:ATZt_l ( )

T N
s.t —T‘lxt/1+ld —v +lZv —iz xkt t,s=12,..,T
e s S t,s S ks = ’ 1O T Lysy ey
k=1

Ts
k=1
ds, v, 20, t,s=12,..,T
AEA
Assuming a partition (zy,....,zx) such that z; < x't and zx > x‘t forall t = 1,2,...,T,

Post and Kopa (2016) proposed a SCTSD model with a tight sufficient condition for
r'A >;qp r'T

1§17 t
max -1 XA 8
gk,t'/lT t=1 ( )
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1+
st AN 02, S F(z), k=1,...,K
Hk’tZZk—XtA k:].,...,K,t:l,...,T

1 1

;Zle xfA> ;Z‘,Ll xit

AEA

Gk,tZOl k=1,...,K,t=1,...,T

where e; = e, = 0 and

3
Frrt (Zi)
€k = —® ©) -1, k=3,...,K.
Fog (Zk_1)+FrIT (Zk-1)(ZKk—Zk-1)

In this paper, we consider K=100 equidistant partition points. Alternatively, one could
consider, for example: K=T

4. Numerical study

In this section we apply problems (6)-(8) to monthly returns of 25 Fama-French portfolios
(base assets) formed on size and book-to-market, such that the portfolios are the intersections
of 5 portfolios formed on size (market equity, ME) and 5 portfolios formed on the ratio of
book equity to market equity (BE/ME). Moreover we include returns of one-year US tbill as
the risk free returns. The reference (benchmark) portfolio t is the market US portfolio,
proxied by the CRSP index. We take two data sets: one from the during crisis period 2007-
2010 and the other one from the after crisis period 2011-2014. (each period consists of 240
scenarios of returns).

The following tables summarize the results in terms of means and variances of optimal
solutions. To be able to compare it with the benchmark, we also present a mean-standard
deviation profile of the benchmark in each period.

Table 1: Risk-reward profile of solution portfolios — during crisis period

Portfolio Mean Standard deviation
Benchmark 0.1846 5.7801
FSD solution portfolio 0.1846 5.7801
SSD solution portfolio 0.8963 6.1931
TSD solution portfolio 0.9216 6.4098
Table 2: Risk-reward profile of solution portfolios — after crisis period
Portfolio Mean Standard deviation
Benchmark 1.2463 3.4017
FSD solution portfolio 1.2463 3.4017
SSD solution portfolio 1.3333 3.3271
TSD solution portfolio 1.3501 3.5879

5. Conclusion

In this paper we analyzed the optimal solutions and the risk-reward (mean-variance) profile
of the mean maximizing portfolio selection problem with the first-order, second-order and
third-order stochastic dominance constrains. These constraints guarantee that the solution
portfolio is preferred to the US market portfolio (benchmark) by all investors obeying the
particular stochastic dominance rules. We compared the results of all three models among
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each other considering two different data sets: one from the during crisis period (2007-2010)
and the other one from the after crisis period. We found that during crisis optimal portfolios
have smaller mean returns and higher standard deviations comparing to the correspondent
after crisis optimal portfolios. Since the first-order stochastic dominance implies the second-
order and it implies the third-order stochastic dominance, the solution portfolio of the third-
order stochastic dominance constrained problems had the highest mean return. However, it is
at the costs of the highest standard deviation. The first-order stochastic dominance is so strong
relation that the solution portfolio is the benchmark, that is, there is no other FSD dominating
portfolio (neither in the first period data nor in the second one). In the after crisis period,
moving to the second-order stochastic dominance constraints leads to portfolio with higher
mean return and smaller standard deviation. However, this is not observed in the during crisis
period. Finally, moving from the second-order to the third-order stochastic dominance
constraints gives a solution portfolio with higher mean returns and higher standard deviations
of returns in both considered periods.

For future research, this study can be improved in various ways. For example, longer
historical data can be used or different frequency data can be considered (mainly with daily
returns). In addition, one can consider the stochastic dominance relations in a more robust
way as it was done in Kopa (2010) or Dupacova and Kopa (2012, 2014) for the first and the
second-order stochastic dominance, using contamination techniques and the worst-case
approach. Alternatively, one can compare the results also with the case when the DARA
(decreasing absolute risk aversion) stochastic dominance is used, see Post, Fang and Kopa
(2015) for more details. Unfortunately, all these improvements would lead to much more
computationally demanding optimization problems.

Acknowledgement: The research was supported by the Czech Science Foundation (GACR)
under the project No. 15-02938S.
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Risks of Investor Bias

Katetina Kotena!

Abstract

This paper focuses on the risks connected with the decision-making of investors and explains
their most important biases — loss aversion, mental accounting, herding and anchoring. The
aim of this paper is to describe these psychological biases connected with money and
investing and to explain the main risks investors face in relation to these issues. These biases
are often connected with emotions, representing a significant risk. Loss aversion and herding,
in particular, are the most common biases for many investors, posing an important threat not
only for individual investors but for whole financial markets.

Key words

Risks, investors, biases, behavioral finance, financial markets.

JEL Classification: G02, G11

1. Introduction

It is now assumed that many of the mistakes investors make in financial markets are not
caused by their ignorance of financial instruments but by their behavior. These mistakes are
influenced by emotions and are often involuntary and unintentional (Montier, 2010). This
connection between financial markets and psychology is very important and there is a specific
field of study devoted to it: behavioral finance. Behavioral finance has increasingly become
part of mainstream finance, providing explanations for people’s economic decisions by
combining behavioral psychological theory and conventional finance (Baker and Nofsinger,
2010).

Traditionally, economists concluded that people behave in order to maximize the expected
value of their utility. Behavioral finance has challenged these utility maximization
assumptions as inconsistent with ordinary human behavior (Burton and Shah, 2013).
Behavioral finance studies the effects of emotional factors on the economic decisions of
individuals and the consequences they have for financial markets. Behavioral finance is a field
of study that offers explanations for these irrational individuals’ investment decisions as well
as financial market outcomes.

The aim of this paper is to describe the main psychological biases connected with money
and investing and to explain the main risks investors face in relation to these issues.

2. Loss Aversion

Loss aversion bias marked the very beginning of behavioral finance, as first described in
1979 in the paper “Prospect Theory: An Analysis of Decision under Risk” by Daniel
Kahneman and Amos Tversky.

! Ing. Katefina Kofena, Ph.D., VSB — Technical University of Ostrava, Faculty of Economics.
katerina.korena@vsb.cz. This paper was supported by the SGS Project VSB — TU Ostrava 2016/54.
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Kahneman and Tversky researched human risk-aversion and found that people’s attitudes
associated with gains are different from those concerning losses. This means that homo
economicus and the idea of the rationally acting human are challenged by risk aversion. The
authors proved that the same amount of loss brings more pain in comparison with gain and
joy. Prospect theory formalizes the decision process in a way that corresponds more closely to
how people behave than the utility approach of traditional economics (Burton and Shah,
2013).

Graph 1: Prospect Theory

Joy

Loss Gain

+ §50

Pain

Copyright @ 2007 Investopedia Inc.

Source: Investopedia.com

Let us consider a typical example of this type of bias. In the final round of a competition,
contestants are asked a question but face the prospect of losing all their money if they answer
incorrectly. However, the majority of the contestants will choose not to answer even though
they stand to double their money if they answer correctly. The example shows that generally
people do not like risk because they are afraid of making too big a loss. Most people think
receiving less or nothing is a more acceptable result.

In the investment process this bias represents a situation in which investors resist investing
in riskier instruments, e.g. stocks, because of their likelihood to be risky. This bias is
especially typical for conservative investors and can result in a disproportionate portfolio
created by overly conservative financial instruments. A portfolio created in such a way is
ultimately susceptible to inflation.

Table 1: Structure of Savings among Czech Households (in %, 2013)

Current Accounts 40.5%
Term Accounts 10.3%
Foreign Currency Accounts 2.4%
Building Savings 16.4%
Pension Funds 10.8%
Insurance Funds 10.9%
Investment Funds 8.8%

Source: Czech National Bank, Ministry of Finance, AKAT

Czech investors are prime examples of conservative investors and typically hold more than
50% of their savings in different types of bank accounts, with the largest share deposited in
current accounts. And since they eschew riskier financial instruments their investments fail to
bring higher yields. This situation is partly explained by the low financial literacy of investors
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and partly by the bad experience of investing in privatization funds, as evidenced during
voucher privatization in the Czech Republic. However, the result is the same in both cases.
Because the investor is not emotionally prepared for more volatile/riskier investing, the
gamble is avoided.

2.1 Disposition Effect and Regret Theory

These biases are closely connected with loss aversion. The disposition effect relates to the
tendency of investors to sell assets whose price has increased but retain assets that have
decreased in value. This allows investors to enjoy the feeling of winning faster and delaying
the pain of loss. It is also known as the “too proud to sell” phenomenon.

Regret theory is the theory that fear of regret can motivate decision-making (Havli¢ek and
Stupavsky, 2013). According to this theory, investors may avoid investment decisions because
they are afraid of a scenario in which their investments will decrease. The opposite situation is
where investors feel the need to invest because of the fear of missing out on an opportunity. In
the first example the fear lies in regretting the decline in value of their investments, while in
the second example the fear lies in regretting an increase in value as a result of a missed
opportunity. Consequently, people anticipate regret if they make a wrong choice, and take this
anticipation into consideration when making decisions. Major financial decisions appear to be
potentially affected by this feeling of regret.

3. Mental Accounting

This bias pertains to the direct relationship we have with money based on emotions. It is
based on the concept that we form behavioral attachments to money according to our feelings
(Belsky and Gilovich, 2003). People have different mental accounts for the same kind of
resource. For example, people distinguish the way in which income is received. The less
probable your source of income the faster you will spend it. When money is won in a lottery
or an unexpected bonus is received, in such cases people will spend faster than if they were to
receive their regular salary. Another example of mental accounting concerns payment. When
people use payment cards they are likely to buy more goods than if they were to pay in cash.
In simple terms, when you pay with a card it hurts you less because you don’t see the money
vanishing before your eyes.

Mental accounting also affects investors, who are often prepared to lose money on the
financial markets. In other words, investors apportion money they can afford to lose as “play
money”, which they are ready to spend even through speculation. This behavior is of course
irrational, since investing money in financial instruments that are likely to be lost is an evident
example of emotional decision-making.

3.1 Ignoring the Importance of Small Amounts

This bias is demonstrated in situations where relatively small amounts of money are
ignored because the importance of such small amounts cannot be appreciated as having an
impact over the long term (Belsky and Gilovich, 2003). Investors are often persuaded that
such investing is futile and unimportant. But if a person were to invest in an equity fund from
the age of 25 to the age of 65, for example 160 CZK, that person would pocket more than 1
million CZK after 40 years (1,011,853 CZK, a historical average yield of 10% in equity
funds). Take the person who spends 50 CZK every day on buying a cup of coffee. That works
out at approximately 1,000 CZK that could be invested every month. Over the course of a 40-
year working life that person would lose more than 6 million CZK (6,324,080 CZK, a
historical average yield of 10% in equity funds). Similarly, those who invest in financial
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instruments take little stock of the fees charged for these financial instruments because the
fees are seen as negligible at the time.

4. Herding

The herd effect is the tendency for individuals to mimic the actions of a larger group.
Herding often involves a strong herd mentality, which can affect the ways in which
investments are made in financial markets. This bias is also connected with loss aversion bias.
An example of this bias was seen in global financial markets in 2015/2016 where higher
volatility was observed in the stock market, which in turn affected the types of investments
being placed in investment funds.

Graph 2: Stock Market Development

MSCI World

Source: Fichtner Investment Advisors

During this investment period, investors became wary of investing in equity funds due to
this increased volatility and began to withdraw their money from these funds. This decision-
making was influenced by fear and the behavior of other investors.

Graph 3: Equity Funds Net Sales (in millions of USD to 12/10/2016)
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Graph 4: Bond Funds Net Sales (in millions of USD to 12/10/2016)
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In contrast, net sales in bond funds increased due to lower volatility and high profits.
However it must be noted that due to long-term low interest rates, larger investments in these
funds are currently not recommended. This decision-making on the part of investors was
influenced by greed and the behavior of other investors.

In general terms, this type of bias is one of the most dangerous for investors. Indeed, a
strong herd mentality can even affect financial professionals, as was the case in the “dot-com
bubble” of 2000 when herd investors were persuaded that internet stocks were the best
investments. And more recently in 2016 there was panic in the financial markets as a result of
the Brexit decision.

5. Anchoring

Anchoring is a perception bias. Everybody has their own anchor, or conviction, as to what
the right number or situation is any given context. Such anchors can affect investors’ frames
of reference. The most typical situation involves attempting to guess something about which
you have limited information (Burton and Shah, 2013). Anchoring also refers to situations
where investors are persuaded from previous experience that, for example, interest rates are,
as a rule, high which means the relevant contemporary information is not sought. They have
their own strong anchoring belief in the interest rate level, which can affect their decision-
making when it comes to investing. Such investors tend to invest very conservatively because
they feel there is no need to run a risk. For example, if your belief is that interest rates are
prohibitively high, your money will remain in your current account.

This anchor is very common among Czech investors, whose perceptions of interest rates
are connected with a situation that occurred between the years 1990 and 1998 when current
account interest rates soared to just above 8%.2 The result of such thinking prompted Czech
investors to pump more than 50% of their savings into bank accounts (see Table 1).

2 In the Czech Republic the highest discount rate was 13%. In 1997, the highest two-week repo rate
was 39%.
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Unfortunately, the contemporary situation is completely different in that current account
interest rates are now very low, often even lower than 0.01%.

Also common investment anchors can take the form of investment indices (DJIA, S&P
500) such as TV, Internet, other financial advisors, neighbours, relatives and co-workers. For
the vast majority of investors they are very difficult to avoid.

6. Conclusion

This paper introduces the most typical investment biases of investors. These biases are
often connected with emotions, representing a significant risk. Crucially, these psychological
risks can influence the whole investment and decision-making process. Loss aversion and
herding, in particular, are the most common biases for many investors, posing an important
threat not only for individual investors but for whole financial markets.
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Reward and Risk in the Italian Fixed Income Market
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Abstract

In this paper, we discuss and examine the portfolio optimization problems in the Italian fixed
income market considering two main sources of risk: prices risk and market risk. To achieve
this aim, we propose a two-step optimization problem for two types of bonds. In particular, we
manage the price risk implementing the classical immunization method and then, using the ex-
post results from the optimal immunization problem, we are able to deal with market risk
maximizing the portfolio wealth in a reward-risk framework. Adopting this approach, the paper
then explores empirical applications on the Italian fixed income market using data for the
period 2005-2015. Empirical results shows that the two-step optimization build efficient
portfolios that minimize the price risk and the market risk. This ex-post analysis indicates the
usefulness of the proposed methodology, maximizing the investor’s wealth and understanding
the dynamics of the bonds.
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Portfolio selection, bond market, immunization, reward-risk measure
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1. Introduction

The risk reward measures have a central role in the portfolio theory ever since the
pioneering work of Markowitz (1952). It follows that many portfolio optimization models
based on reward risk measures have been developed for asset allocation, see Farinelli et al.
(2008). In addition, for a survey of recent contributions from operation research and finance to
the theory of portfolio selection see Fabozzi et al. (2010). Different from portfolio strategies in
the stock market, the portfolios of fixed income securities are classically managed using the
concepts of duration, convexity, modified duration (which consider the so-called
immunization) and future wealth. In particular, the main target of every portfolio manager is
to maximize the future wealth computed as the total rate of return. In this context, the total
rate of return maximization is typically solved using risk factor models.

The classical theory of immunization introduced by Redington (1952) and Fisher and
Weil (1971) defines the conditions under which the value of fixed income portfolio is
protected against changes in the level of interest rates. Thus, portfolio managers reduce the
interest rate risk by using the principles of immunization (see, e.g., Vasicek (1977) and Munk
(2011)). The main result of this theory is that immunization is achieved if the duration of the
portfolio is equal to the length of the horizon, and for this reason, the duration matching
constraints usually increases the value of future portfolios. Unfortunately, this approach
presents some limitations since the portfolio is protected only against the assumed risk and
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does not consider the historical behaviour of the assets. In a more recent development,
Ortobelli et al. (2016) consider this aspect and propose a new typology of immunization for
bond portfolios with respect to average term structure changes (called immunization on
average).

As in Ortobelli et al. (2016), we will consider the issue of maximizing the future portfolio
wealth through a two-step optimization problem. In particular, we first maximize the yield to
maturity of a portfolio with constant immunization risk, thus, we create optimal baskets of
bonds. Then, we optimize one performance measure (the Sharpe Ratio, see Sharpe (1994)) of
these funds of bonds. In essence, we manage the price risk implementing the classical
immunization method and then, using the ex-post results from the optimal immunization
problem, we are able to deal with market risk maximizing the portfolio wealth in a reward-
risk framework. Finally, we empirically analyse two kind of bonds traded on the Italian fixed-
income market during the period 2005-2015.

The rest of this paper is organized as follows. Section 2 presents the suggested portfolio
selection methodology, discussing the two steps and different risk measures. Section 3 shows
an implementation of the portfolio selection model applied to two types of bonds (from the
Italian fixed income market). In Section 4 we summarize the results.

2. The portfolio selection problem

In the following section, we present and discuss the two portfolio optimization steps
adopted to solve the optimal investment in the fixed income market.

2.1 The first optimization step with immunization measures

The traditional theory of immunization has a central role in the fixed income portfolio ever
since the seminal paper of Redington (1952) and pioneering work by Fisher and Weil (1971).
In the simplest case, immunization can be defined as follows. Investors wish to construct a
portfolio such that, irrespective of rise or a fall in the interest rate, the value of the portfolio at
the horizon will be at least as large as the liability. Commonly, to achieve this aim, portfolio
managers match asset and liability streams to make them equally sensitive to interest rate
changes.

Duration and convexity quantify the variability of prices linked to the changes in the
interest rate. Theoretically, the price of a bond is a function of the promised payments and the
market rate of return. Assume for simplicity that #; is a fixed rate of return, then today's price,
P; of bond i with n coupon payments c;;, at times t;, k = 1, ..., 7, is as follows

Cik
P, = E=1m 1)
In this representation, r; is the yield to maturity (in literature also known as internal rate)
which is generally not fixed over time.

In the financial literature, immunization theorems have a theoretical justification from
Taylor's polynomial approximation. Thus, the return from a change in the interest rate can be
approximated by the expression:

AP, 9P, 1 18P 1 ,  18°P1 5
P onp 257 p 0 Taar p 0T
Theoretically, there are an infinite number of orders in this expression. If only the first two
terms are considered, the second degree polynomial gives the best approximation of the
return. Duration is defined as the coefficient of the first order approximation multiplied by
minus one, i.e.

D —_ L8P _ Th(tpepl14n) ™ )
i P[ la?"[ P[ ':1+?"[:'

()
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In this paper, following Ortobelli et al. (2016) we call D; modified duration even it is
known in literature as duration, while we call d, = D,(1+ r;) the Macaulay duration (see
Macaulay (1951) and Weil (1973)).

While convexity C; is the coefficient of the second-order approximation:

c = 1 8%°p; BB (epep(14r )7 %)+ TR (e, (14m) %)
== =

Fy; E':'"l-:' B; 1+ ?"[:': ' (3)

Modified duration and convexity are useful tools to approximate changes in bond prices.
For a small change in the interest rate, modified durations considered as close approximation
to the actual change in the bond price. However, since the price of a bond is not a linear
function to the interest rate, then convexity term gives a closer approximation. Thus, the
return from a change in the interest rate r; is usually approximated by the following relation.

L~ (—D,Ar,+ 1/2C,(ar)?). (4)
In practice, there exist several formulas for approximating the convexity. In this paper, we

approximate the convexity with the following formula (as suggested by DataStream) based on
the Macaulay duration d, and the yield to maturity 7;, i.e.

a%p; | 100+r \% 100 +7; d; 5

ar? - [(mnﬂfi) + (mnﬂl—"—) _El'lﬂ ! (5)
where ¥;** represents the yield of bond i plus one basis point (0:01%) and ¥.™* the yield minus
one basis point (see Fabozzi ( 2005) and references therein).

2.1.1 The classical immunization approach

In an important article in 1952, Redington proposes immunization concept for infinitesimal
shifts in the interest rate, matching the durations of assets and liabilities. For ease of
exposition, we refer to this approach as the Redington model. Fisher and Weil (1971)
introduce immunization for additive shifts in the yield curve, rather than infinitesimal rate
changes, matching the portfolio duration with the maturity of a single liability. Several authors
provide different perspective in their reviews of the development of immunization principles
(see among others, Fong and Vasicek 1984, Ortobelli et al. 2016 and literature therein).

As in Ortobelli et al. (2016), we formulate the Redington model as follows. Consider
* = [y, .....%,]" the vector of the yields to maturity of the bonds, D = [D,,....,D,] the
vector of the modified durations, € = [C;, .....C,]" the vector of the convexities, and
v = [vy,....,u,] is the vector of the wealth’s invested in the bonds, i.e. v; = ¥;F;, where v; is
the number of the ith bond we invest in and P; its price. Furthermore, in the empirical

analysis, we suppose that short sales are not allowed (v; = 0) and that % (Vvi=1,..,n),
where W = X v, is the interested wealth.

In line with Redington model (1952), we also consider the convexity constraint. Generally,
the main goal of any portfolio investor is to maximize the expected future wealth. In this case,
we measure the future wealth as 2, v; (1 + »,) =v' (1 4+ r), i.e. the sum of capitalized wealth
invested in each asset. Then, consistent with the classical portfolio immunization approach,
we suggest a reward/risk portfolio analysis using the gxpected future wealth v'(1+7) as a
return measure and the portfolio modified duration % as an immunization risk measure.

Thus, for some fixed modified duration d and an initial wealth W, investors want to maximize
their final wealth according to this approach, by choosing a solution to the following
optimization problem:

max,, Uty [1 +T.:t}) (6)
s.t. Xim ViPin = Wiy
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where v, is the vector of the wealth invested in the bonds at time t, P, ., is the price of the
ith bond at time t, Dis the vector of modified durations at time t and Cy,, is the vector of
convexities at time t. In particular, we force the convexity at time t, given by C,, (ptf), to be
greater than that at the previous time t — 1. Observe that in this first step we do not need

historical observations of bond returns to estimate the risk and return measures, and
optimization problem (6) is a linear programming problem.

2.2 The second optimization step with performance measure

The portfolio selection problem, in the equity market, is generally examined in a reward-risk
framework, according to which, the portfolio choice is made with respect to two criteria — the
expected portfolio return and portfolio risk. In particular, a portfolio is preferred to another
one if it has higher reward and lower risk. Markowitz (1952) introduced the first rigorous
approximating model to the portfolio selection problem, where the return and risk are
modeled in terms of portfolio mean and variance. However, different generalization has been
proposed in the literature (see, among others, Bilgova et al. 2004, Rachev et al. 2008 and the
reference therein). Let us briefly formalize the portfolio performance measure (Sharpe ratio)
that is used in the empirical analysis section.

Sharpe ratio (1994). The Sharpe ratio is used to characterize how well the return of an asset
compensates the investor for the risk taken. The Sharpe ratio computes the price for unity of
risk, and calculated by subtracting the risk-free rate from the rate of return of the portfolio and
then divide the result by the standard deviation of the portfolio returns. Formally:
E(x'z) -
SR(x7)= S D =% (7)
X'z

where, E(x'z) is the portfolio expected returns, z, is the risk-free return and o, is the
portfolio standard deviation.

3. Ex-post empirical analysis

In this section, we apply the multi-step methodology using two types of bonds traded on
the Italian fixed income market. In particular, we discuss the results of the two-step approach
to manage immunization risk (Section 3.1) and market risk (Section 3.2).

3.1 Immunization risk management

According to Section 2.2, we control the immunization risk by measuring the sensitivity of
bond prices to changes in interest rates. For this aim, we optimize the portfolio yield to
maturity for some immunization risk measures and requiring a greater or equal convexity. In
this optimization, we consider two different kinds of bonds including Government bonds and
corporate bonds. For each type of bonds we obtain a dataset contained in Thomson Reuters
DataStream as follows: period July 2005 through June 2015 for Government bonds, period
December 2008 through April 2015 for corporate bonds.
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For portfolio immunization purpose we determine the modified duration, which we
recalibrate every 20 trading days for each type of bonds in order to maintain updated the
wealth level, as follows:

e Government bonds: initial duration of 8 years with increasing passes of 0.6 to reach 10

years duration (2005-2015).
e Corporate bonds: initial duration of 5.5 years with increasing passes of 0.375 to reach
7 years duration (2008-2015).

We use a moving average window of 125 working days for the computation of each optimal
portfolio and we recalibrate the modified duration every 20 days. We assume that no short
sales are allowed (v; = 0) and that it not possible to invest more than 90% in any unique asset
( :T‘, < 0.9). We solve the portfolio optimization problem weekly and then we consider the

sample path of the final wealth obtained by solving (6). We assume proportional transaction
costs of 20 basis points.

In this empirical analysis, for each category of bonds, we have to compute the optimal
portfolio composition every month (twenty trading days). Therefore, at the k-th optimization,
three steps are performed to compute the ex-post final wealth.

Step 1 Preselect all the liquid and active assets in the last 6 months (125 trading days) for a
given dataset. The moving window of 6 months is used to compute the average yield to
maturity of each asset for the portfolio problem (6).
Step 2 Determine the optimal portfolio y that maximizes the final wealth for a fixed
immunization risk measure (i.e. a solution of the optimization problems (6)).
Optimization problems (6) is a linear programming problem and can be solved in a very
efficient way.
Step 3 Compute the ex-post final wealth taking into account 20 basis points as proportional
transaction costs.

We apply the three steps for each category of bonds until the observations are available.
The results of this analysis are reported in Figures 1 and 2 for Government bonds and
corporate bonds respectively.

Figure 1: Ex-post wealth obtained in the first step with the Redington model using Government bonds

Wealth
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Days 0= 25 Duration

Figure 1 shows the classical results of immunization approach when we use the Italian
Government bonds. Generally, we observe that the wealth evolution of Italian sovereign
bonds increases expect the impact of subprime crisis where we see some losses. Clearly, for
short period we denote more or less a constant evolution of the wealth, which increases

slightly in 2008 due to the rise of bond returns. Moreover, as was expected, the higher
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modified durations provide the best performance in terms of ex-post wealth, which is
increased four times initial wealth, but with a significant immunization risk exposure.

Figure 2 Ex-post wealth obtained in the first step with the Redington model using corporate bonds.
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Figure 2 reports the classical results of immunization methodology when we use the
corporate bonds for the period December 2008 through April 2015. As it can be seen from the
Figure 2, this type of bond presents a fluctuating evolution of the wealth. Indeed we observe
that the wealth increases continuously and constantly for the first four years. Then, in the
medium term, we denote a massive losses accompanied by a decrease in duration. This results
could be explained by the fact that most corporate bonds loses values and liquidity during last
crisis that hits the entire financial system. However, at the end of this financial turmoil, we
observe an increasing wealth for all durations considered; the wealth passes in short period
from 0.8 to reach 1.4.

3.2 Market risk management

After the immunization risk reduction obtained in the previous section, we maximize a
performance for each category of bonds, as suggested in the portfolio problems of section 2.2.
This step of optimization consider as assets the 20 funds obtained in the immunization risk
management step (2.3). Therefore, we proceed with the second optimization model to
maximize Sharpe ratio on the 20 historical wealth funds obtained with the Redington model.
The portfolio was recalibrated on weekly basis (every five trading days) using a rolling
moving windows of 6 months of historical observations (125 trading days).

In the empirical analysis, for each category of bonds, we have to compute the optimal
portfolio composition every week (five trading days). Therefore, at the k-th optimization, two
steps are performed to compute the ex-post final wealth.

Step 1. Determine the market portfolio xﬁ,'l‘) that maximizes the performance ratio p(x)
applied to the optimal 20 funds:

max, p(:{] (14)
s.t. Z?zlx;‘k} =1,
0=x¥ <09 i=1,.,n

Here the performance measure p(x) is the Sharpe ratio (7). The maximization of the Sharpe
Ratio can be solved as a quadratic-type problem and then it possesses a unique solution.

Step 2. Compute the ex-post final wealth (without transaction costs). We apply these two
steps until the observations are available for every performance measure and for each type of
bonds. The results of this analysis are reported in Figures 3 and 4 for Government bonds and
corporate bonds respectively.
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Figure 3: Ex-post wealth obtained in the second step maximizing Sharpe Ratio considering the 20 optimal funds

of the Government bonds obtained with the classical immunization problem.
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Figure 3 reports the results from the second step optimization on Italian Government bonds.
We observe, in short period between 2006 and 2008, a fluctuating lower level of the wealth.
While, for the period 2008-2010, we not a significant increase that reaches 1.43 due to the
rises of Italian Government yields. Unfortunately, with European credit crisis that hits Italy in
2011, we observe a substantial losses. Then, from 2012 we observe a progressive increases of
the ex-post wealth. Generally, sovereign debts include a wide range of bonds according to
Government needs, for example Italian Government issues the following bonds: BTP, CCT,
CTZ and BOT (all considered in this empirical analysis). According to Bertocchi et al (2013),
the sovereign issuance segment is still the most important segment of the bond market in the
EU representing in September 2012 46% of the total Euro-denominated debt.

Figure 4: Ex-post wealth obtained in the second step maximizing Sharpe Ratio considering the 20 optimal funds
of the corporate bonds obtained with the classical immunization problem.
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Figure 4 reports the results from the second step optimization on corporate bonds. We
observe that for the first two years the wealth fluctuates around 0.97. Then from 2011 we note
a substantial losses in this category of bonds, which suffers significantly from European crisis.
However, by end of 2013 we observe a progressive upturns.

4. Conclusion

In this paper, we examine and study the portfolio optimization problems in the Italian fixed
income market considering two main sources of risk (i.e. prices risk and market risk). In
particular, we use two-step optimization problem for two different types of bonds (i.e.
Governement and corporate bonds). Essentially, we manage the price risk implementing the
classical immunization method and then, using the ex-post results from the optimal
immunization problem, we are able to deal with market risk maximizing the portfolio wealth
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in a reward-risk framework. We evaluate the effectiveness of the proposed approach by an
empirical analysis on the Italian fixed income market using data for the period 2000-2015.
Empirical results shows that the two-step optimization build efficient portfolios that minimize
the price risk and the market risk. This ex-post analysis indicates the usefulness of the
proposed methodology, maximizing the investor’s wealth and understanding the dynamics of
the bonds. Future reasearch will investigate more sophisticated immunization methods and
best performance measures.
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Conflicts of interests in the are of transfer pricing -
selected issues
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Abstract

Companies included in the complex capital structures often contain transactions which would
not be concluded by an independent company. The result is the emergence of new strategies
related to the revenue and profits transfer to the selected groups of stakeholders. Transfer prices
are one of the instruments for the management of capital group, through which income shifting
occurs within the group. Managers of business centers aim at determining such a transfer price
which will enable them to achieve own benefits, which often leads to conflict of interests and
individual aims with aims of whole complex capital structure. Aim of this article is to present
some selected issues in the scope of transfer pricing from the viewpoint of business centers’
aims as well as whole capital group.

Key words
Conflicts of interest, transfer pricing, capital groups, business centers

JEL Classification: G320

1. Classification of decision-making rights in complex capital
structures

Each economic structure functions thanks to interconnections between its members. In the
capital group, consisting of legally and organizationally independent enterprises,
organizational links are not elements of its structure. They are replaced by capital links and
their decision-making entitlements. Because of that a complex capital structure can be named
as “[...] organizational form of legally individual business units (mostly capital companies),
at the basis of which are internal links (especially capital), enabling the parent company to
impact (influence) and control or co-control over subsidiaries, leading to achieve common
economic goals”.

Thus, a compound of at least two legal and business entities, one of which (the parent,
controlling entity) acquires shares in another economic entity (subordinated, controlled entity)
is understood as the capital group. The relation of subordination and domination between the
parent company and subsidiaries, forms mainly on the basis of stock/share purchase
agreement between these companies. One should, however, pay attention to the fact that the
entire capital group does not have a legal status. The legal persons are particular entities
included which are formally separate and fully independent, despite the obvious capital links.
They may, however, have different influence (impact) on each other.

The main problem of managing complex capital structure is to extract the managing center
and the scope of its activity. It can be managed when this center managing complex capital
structure has the ability to make decisions in the scope of creating the components of the
capital group (Koztowska-Makoé$, 2014, p. 75).
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Generally speaking, the parent company deals with capital group management in two
dimensions: subjective and objective. Subjective capital group management is the managing
of the companies forming the group, and objective management is decision-making in the
scope group products (Falencikowski, 2008, p. 166). Thus, area of decision-making can be
understood as an objective or subjective scope of discretion, which may result from the
entitlements conferred.

One should also take into account executive bodies in the capital companies and the scale
of their participation in the ruling (Falencikowski, 2008, p. 146.). Location of decision-
making entitlements at the level of the parent company will point to centralization, while
ceding these entitlements at the level of subsidiaries is seen as decentralization. In contrast,
localization of decision-making entitlements in only one company indicates the concentration
(concentration of decision-making), while the distribution of powers in many companies
means a de-concentration of decision-making (dispersion of decision-making),
(Falencikowski, 2008, p. 146-148).

In general, the decentralization of decision-making requires the need to isolate
responsibility centers within complex capital structures.

Responsibility center can be defined as a separate area of the complex capital structure
with certain costs, results and resources, which the responsibility for the implementation
of the tasks assigned to the relevant entities, or a group of managers, can be joined.

In complex capital structures can be distinguished five types of responsibility centers:
centers of responsibility for the costs, spending limit, revenue, profit and investment. In these
responsibility centers, management has decision-making powers in the area (Sottys, 1995, pp.
82).

In cost centers the manager has the decision-making discretion, which results in incurred
costs. He is assessed for implementation of the costs budget.

Revenue centers’ manager is responsible only for the achieving of planned revenues and
has no impact on the price formation and cost of a separate unit (Sojak, 2003, pp. 646-647).

In the responsibility centers for spending limit — spending limit is determined, which
overrun does not always indicate the detriment of the center, and vice versa (Sierpinska,
Niedbata, 2003, pp. 94).

In the profit centers manager is responsible for both revenues and expenses. Profit centers
should have adequate autonomy for the scope of choice of recipients and pricing on products
or services sold. The same autonomy should be applied to the costs formatting or in the
opposite case, the profit center cannot function properly.

Investment centers are such units in which managers are responsible for revenue,
planning and cost control, and have the powers to shape the production capacity through
investment decisions on the purchase of new fixed assets (Sojak, 2003, p. 646-647).

In these relations the difficulty of the competency division between the centers is
important: what is owned by one center, and what is owned by other center. It is not possible
to create such a system, in which no central management would interfere.

After isolating the responsibility centers for the results and costs of the enterprise,
problems of proper relations between them arise. They come down to:

-correct pricing of products and services transferred between centers, so as to
best reflect the effects of centers and motivate managers to act;

-maintaining maximum autonomy of the individual centers in fixing pricing at
which they will transfer goods or services to other centers;

-keeping compliance objectives of the particular responsibility centers with the
group objectives;
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-ensuring correct transfer pricing flexibility, which is the optimum level which
will be dependent on changes in the external environment and the company's
environment. They must be adapted to the situation, so as to best ensure a balance
between compliance of the objectives and autonomy of individuals, and the
maximization of profit capital group in the long term (Sierpinska, Niedbata, 2003,
p. 253 — 255).

It follows that the parent company deals mainly with strategic and investment activities
and coordination of each subsidiary activities. Subsidiaries which are profit centers implement
operational activities. Managers of these centers, at a disposal of certain resources, make
decisions on revenues and costs. They control them using different instruments.

Individualization of solutions impose necessity to take into account the specificity of
capital structures. However, even a good knowledge of these factors does not prevent interest
conflicts between current and long-term objectives of the company, or conflicts arising from
the interrelations between co-operating centers for transferring products and services to each
other. It may even come to the action of the center to the detriment of the whole group. In
short periods it is not harmful, but rather teaches co-responsibility for the results of the entire
complex capital structure, for the increase of its value (Koztowska-Makos, 2014, p. 177).

2. Transfer pricing as an element of internal financial links in
complex capital structures

The price level between the trade participants can be formed by objective market factors,
such as the interaction of supply and demand. Prices can be also shaped by subjective
elements, such as, for example, the imposed or established conditions in the business relations
between the parent company and its subsidiary. First of all, the purpose of transfer pricing was
and is to minimize the tax burden of the whole capital group. The result of this can be an
expectation that one of the company would show no income or would show it lower than what
would be expected if those links would not occur (Helin, Szymanski, 2005, p. 652). The
measure to achieve these goals has become a transfer pricing strategy.

One of the basic classification criteria of transfer pricing is the basis for their valuation.
Transfer pricing rules do not differ in principle from the methods presented in the general
theory of prices. Capital groups as well as individual companies can use commonly accepted
(theoretical) pricing methods (Sulik-Gorecka, Katowice 2010, p. 21). From this point of view,
the transfer prices can be divided into:

- prices based on market prices — they can be prices that unit reaches by the external
sales of its products or market prices used by other companies,

- prices based on costs - they can be real, planned or standard manufacturing costs
at the level of variable costs, full costs or price of “cost...plus margin”,

- contract (negotiated) prices - they are formed as a result of negotiations between
the independent units (Sojak, 2001, p. 69-70).

Prices in the “given" time and in the "given" place (the market) are constantly changing.
This means that prices are characterized by some flexibility. This does not mean, that the
transfer price can be fixed at any height. All of them must comply with the following
assumptions:

- maximum transfer price should not be higher than the lowest market price at which
a buying entity may purchase products or services in the external market,

- minimum transfer price should not be lower than the sum of the marginal costs of
a selling unit’s production, including the opportunity costs (Sojak, 2003, pp. 675-
676).
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Thus, the control of internal prices within a capital group can be directed to:

- overestimation of transfer pricing in order to show the low profitability
of the subsidiary to reduce tax payments or show a negative financial result of this
unit; individual seller can thus achieve higher profitability;

- overestimation of the transfer price of materials, products or services sold by a
parent company to foreign unit in order to transfer profits abroad in the form of
dividends;

- the manipulation of transfer price in order to, depending on the needs of the profit
of the parent company or subsidiary, ensure a low-interest credit, getting attractive
contracts, acquiring new investors and entering other beneficial agreements
(Toborek — Mazur, 2005, p. 107-108).

It is therefore apparent that there is no single optimal transfer price for all situations.
However, the use of such practices ("non-market” prices) is considered in the world to be
contrary to the provisions of the antitrust laws.

3. Optimal transfer pricing in the internal decision-making centers of
complex capital structures

A major problem in the framework of the internal decision-making centers is transfer
pricing optimization. In the internal transactions responsibility centers appear as internal
supplier and recipient. Because of the responsibility for the results obtained, the managers of
individual centers will try to act in the internal transactions as independent units would do.
Fixed price for the transaction affects the costs incurred by the internal recipient, and internal
revenues generated by the internal supplier. The aim of the managers running individual
responsibility centers is to maximize their own profits to be assessed. Managers
of responsibility centers will therefore seek to establish such a transfer price which will be
optimal from the point of view of their realization purpose. The result of the negotiations
between the managers of responsibility centers may be decisions that are not always good
for both parties and for the capital group as a whole. Fixed price may differ from the optimum
price from the point of view of the whole capital group. This raises the conclusion
that the optimal transfer price, in the Pareto meaning, should take into account
the interests of both responsibility centers which are parties in internal transaction
and the entire complex capital structure. In other words, internal prices are used in order to
optimize the allocation of resources and their use in the whole capital group, without
undermining the autonomy of individuals, neither contributing to unfair or discouraging
distribution of profits between them (Sulik-Gorecka, 2010, p. 29).

Thus, due to the achieved objectives and the internal organizational structure, the attempt
to designate a universal optimal transfer price is not an easy task. The choice of a specific
formula for settling the transfer price is determined by many factors. In particular, it requires
the evaluation of the method choice in the context of achieving objectives compliance of the
various responsibility centers and the entire capital group.

First, let’s consider the situation if the targets are compatible between the responsibility
centers and the whole capital group, assuming that the transfer price for the parent unit will be
set at the market price. In turns out that related party (the seller) will be happy to sell the
product at a such fixed price. While for a captive company that is a purchasing party, the price
is far too high. The question therefore arises what should be done in such a situation?

Let us, therefore, consider the transfer price at the level of floating costs. In this case, the
situation is profitable for the captive unit (buyer). On the other hand, the profitability for the
parent company (seller) complicates.
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So is there such a situation, in which the fixed transfer price would be optimal, that is
acceptable to both responsibility centers? The approach as a result of which the contract
price would be determined, and therefore one that would be acceptable to the two
responsibility centers and at the same time would be beneficial from the point of view of the
whole capital group, seems to be appropriate. Therefore, in order to encourage an entity to
purchase on the internal market and not from another company, this price must be lower than
the market price. On the other hand, it should be the price, which will provide adequate
margin for the seller, so that it is worth to sell within the capital group, and not to the outside.
The price must therefore be higher than the floating costs. Thus, the transfer price may be
lower than the market price by the sales floating costs.

Negotiated prices are applied when the market for the products is not perfectly competitive.
Typically, the negotiations are based on market prices, and the price negotiated depends on the
negotiating skills of managers. It should be emphasized that this price can be used, when there
is a discretionary power of transaction parties, and when the managers have the information
about the range of prices choice. As a result, the autonomy of the responsibility centers and
achievement of compliance the whole capital group objectives strengthens, because the
managers have to cooperate in order to determine the optimal transfer price.

On the other hand, the lack of agreement in regard to this may lead to unnecessary
conflicts. In such situations the board interventions are necessary, as the decisions of
managers of individual centers may lead to lowering profits across the capital group. As a
result, such interference limits the autonomy of responsibility centers (Sojak, 2003, pp. 680 —
685).

4. The impact of corporate income tax for transfer pricing

In the valuation of transfers between related entities there is still one very important
aspect, namely a differentiated tax system in the countries in which the various responsibility
centers of a capital group are located.

Complex capital structures take appropriate policy of price transfer, depending on
whether they are an international group, which has subordinate companies located in countries
with different tax rates. Tax effect in this case of differentiated prices in the international
groups is best demonstrated by the same transfer using so-called high and low transfer price.
In the country of the company-supplier, where is a higher rate of income tax it pays to fix the
transfer price at a lower level. Lower transfer price means that we pay less corporate income
tax. We obtain the lower profit after taxation. However, in the country of the company-
recipient, where is a lower tax rate, the low transfer price means that we pay more income tax.
In the end we get a higher taxable income. Graphically, this situation is shown in figure 1.
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Figure 1. Preferences of transfer pricing in the international group
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Source: Sojak 2003, 721

It can be argued that the phenomena involving the income shifting between companies
lying in the different countries of the same capital group to reduce tax liabilities will remain a
problem on a global scale. Due to the fact that the unification of tax rates around the world is
impossible, in order to minimize this phenomenon it is required international consensus on tax
law concerning related entities, which at present is imperfect and raises important issues
between the taxpayer and tax administration.

5. Conclusion

The above considerations indicate that there is a situation in which there is an agreement of
the interests of all responsibility centers. Mutual financing of current and investment activity
of entities belonging to a complex capital structure affects in different ways on their financial
results and settlements of accounts of income tax. The selection of specific internal transfer
pricing methods depends on whether the entity is the buying or selling party. Therefore, there
can be different various transfer prices with certain consequences for various purposes. The
study also showed that the transfer price reaches a different level in the centers located in the
country thanabroad. Thus the conditions of internal financial transactions may differ
significantly from the market, and also be part of a global strategy for financial management
of complex capital structures. The tax authorities of all countries try to prevent the tax
avoidance by capital groups, through the use arm’s lenght principle to estimate their income.
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Abstract

Changes in banks' clients, is reflected on the one hand to the increase in deposits and the other in
increased demand for financing. The banking sector in recent years a high increase in client deposits,
which is connected a significant decline in deposit interest rates. Banks also declining revenues from
traditional banking charges. The increase in client deposits at low interest rates, forcing banks to seek
new ways to provide credits and loans when falling aversion to credit risk. Risk aversion expressed by
the ratio loans in default on average assets is dependent on the size of banks, particularly their client
orientation.
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1. Introduction

Asset and liability management form the crux of bank management and is an essential part
of the financial management of the bank. It's a way of managing the balance sheet structure of
the bank, which is an overview of the bank's assets and sources of its financing (Krajicek
2016).

Management of assets and liabilities refers to the bank as a whole. Bank to manage bank
risk diversification, risk limitation specifying upper and lower volumes borders, while
respecting the criteria of profitability and bank profitability. During Management assets and
liabilities of the bank always acts in the space defined by the central bank, and must respect its
actions in terms of prudent banking and monetary policy.

Interest of the shareholders who have put the bank capital is the bank to achieve maximum
profit rate, while increasing the market value of the bank. On the other side is the client,
represented by the Central Bank as a regulator, whose main aim is stability, liquidity and
solvency of the bank. Art of managing a bank then means to satisfy shareholders on the one
hand, requiring the greatest profitability of invested funds, while meeting the requirements of
the Central Bank requires stability and security of the banking business.

Among the most common objective of the banking business shows a profit, it is
a prerequisite to ensure a stable position of the bank in the market.

The bank should not go for profit maximization at any given moment (in the short term).
The amount of the profit achieved should respect the bank's longer-term perspective (long-
term profit) and its continued competitiveness.

The basic objective of the banking business:

- Profit growth

- The maximum market value

! Ing. Jan Krajicek, Ph.D., Masaryk University, Faculty Economics and administration, Lipové 41a,
602 00 Brno, krajicek@econ.muni.cz; Bc. Mag. Bohuslava Dolakova, Masaryk University, Faculty
Economics and administration, Lipova 41a, 602 00 Brno, 175975@mail.muni.cz
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- Significant position in the market of banking activities,

- The stability of banks,

- The guarantee for the client and the owner of the bank.

The primary aim (profit) is necessary to align with secondary objectives (profitability,
growth of the bank and its reputation). Necessary conditions for achieving those objectives are
the security and liquidity of banks. Among the objective income security (stability), the bank
must find a compromise.

The activities of each bank are associated with certain risks. Some of them result from
economic environment in which banks operate. The second part is given concrete specifics of
the activities of the bank. Bank always operates within a particular economic environment,
that are subject to change, the bank has little or no control over its development.

The risk of the loan portfolio of credit operations of the Bank is required to manage and
monitor the risk not only of specific loans, but also of the entire loan portfolio. The structure
is more diversified loan portfolio, the bank’s credit risk is smaller. High concentration on one
client, if necessary. mutually economically connected group of clients on a single economic
sector or region, the credit risk of banks always increases substantially(Krajicek 2016).

Yield management and orientation of the bank. Changes in interest rates significantly
reflected in the financial results of banks. Due to the orientation of the bank can be expected
to produce different impacts on banks depending on their size. The paper is devoted to
analyzing the impact of the decline in interest rates in recent years, the results of banks. The
decline in interest rates on the interbank market (PRIBOR 3M - as an important reference rate)
reflects not only the economy but also to the Bank of risks taken. It is also possible objection
that this rate is not important. Theoretically it is possible to consider as well as on the rates
announced by the central bank (the discount rate repo rate), which have a decisive impact
mainly on bond prices. Rate announced by the central bank are reflected in the rates of the
interbank market. Therefore, in these calculations considered an interest rate of PRIBOR 3M.

His decisive influence the orientation of the bank, which is also dependent on the size of
banks. Especially small bank focuses on retail clients, enabling them while interest rate trends
bring greater profits. The disadvantages are medium-sized banks that deal just like the big
banks both retail and corporate clients.

2. The Impacts of the Development of Interbank interest rates in
Banks' risk a profit

The analysis is based on data that are available in the system ARAD (CNB 2016). The
analysis is focused exclusively on the Czech Republic for which data are available over
a sufficiently long time series, which allows the adoption of conclusions.

The crucial focus is the impact of the development of interbank interest rates on the
development of subprime loans in the banking sector. Attention is paid to the influence of the
size of the bank on its results in profit, the size effect on the banks administrative and
personnel costs and the risk of NPLs expressed as total and client. In order to maintain
objectivity comparison banks are always compared based on ratios related to average assets.

Figure 1 illustratively documenting evolution of the share of administrative expenses to
assets. Especially small banks had in 2012 and 2013 with a share of problems as
administrative costs in relation to the assets, and the ratio of administrative expenses to profit
from operating and financing activities (Figure 2'). The administrative and salary costs
reflected especially their expansion in order to achieve increased share of credit transactions.
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Figure 1: The share of administrative costs on assets

For the evaluation of individual banking groups is crucial to their orientation. While large
and partly also the central banks are oriented mainly corporate clients, small banks are
primarily focused on retail clients. Especially interest on credit cards and consumer loans has
in their decline in recent years of high interest margin as shown in the following Figure 3",
while in Figure 4" is vividly documented how much interest rates fall of Commercial Loans.
It is also evident in a significant drop in interbank interest rates PRIBOR 3M, which linked
spreads on Commercial Loans.
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Figure 4: Interest rate developments commercial clients
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This is accompanied by the development of profitability of individual banks. While
improving conditions, which amount to small banks, small banks, which are expressed ROE
(Figure 5™) profitability significantly improved over time, so far the best results are achieved
by medium-sized banks. It can be assumed that this is due to their focus on both retail and
commercial clients.

Figure 5: Development of ROE

The overall development is naturally reflected in the banks' access to risk management. The
highest proportion of defaulted receivables mid banks reported. Small and large banks are
beginning to receive roughly the same level. This development is documented in Figure 6.

The situation in medium-sized banks based on their affiliations to both retail and
commercial customers and not also as good as commercial customers major banks.

Small banks, together with big banks achieve relatively good results thanks to its
orientation - its small banks on retail clients and for large banks vastness of their portfolio.

That analysis also indicates the potential for problems associated with illiquid loans
primarily in medium-sized banks, while large and small banks are less vulnerable to non-
performing loans.
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Figure 6: Share of loans in default in the loan portfolio

3. Results and Discussion

Current developments, which significantly decreasing interest rates on deposits, while
excess liquidity in the Czech banks are strongly reflected in their orientation. Especially small
banks are trying to find a loophole in the market. Crucial for them to become retail lending.
Here, however, they begin more and more to get into fights with non-bank providers of
consumer loans.

Large banks have the advantage both in its distribution portfolio of clients and thus not
vulnerable.

The crucial problem remains with banks of medium size that are trying to compete with the
big banks taking over corporate clients and pressure on consumer lending. As documented in
Figure 6™, the share of loans in default is for them more than twice than average loans and
nearly three times against the big banks.

Decisive for further discussion is setting the direction for the orientation of parts of the
banking sector in accordance with risk management.

4. Conclusions

The paper is devoted to comparing the development of the key indicators that give an
overview of developments in individual segments of banks operating on the Czech market, as
noted.

Large banks have the advantage both in its distribution portfolio of clients and thus not
vulnerable.

The crucial problem remains with banks of medium size that are trying to compete with the
big banks taking over corporate clients and pressure on consumer lending. As documented in
Figure 6th, the share of loans in default is for them more than twice than average loans and
nearly three times against the big banks.

The current favorable trend in in the NPL ratio in the loan portfolio is also affected by the
increase in the absolute value of the loan portfolio. Do NPL ratio reflects a relatively short
period of credit expansion, especially in retail loans and housing loans. Over time, credit
expansion, banks will be decline in risk aversion due to high deposits grow. It can be assumed
that the result will be a significant increase in NPLs.
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Impact of ,Covered Call* Hedging Strategy on
Financial Statements
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Abstract

The paper deals with the hedging strategies used in risk management of open exchange
positions, carried out by corporations to eliminate their exchange rate risks. The analysis was
concerned with one of the strategies that might be used in that respect i.e. “covered call”. For
the better transparency there was opted for the analysis of Polish market. For the case studies
were taken market data from December 2014 with the aim to find out the possible link between
the applied accounting treatment and its contribution to effective exchange risk management of
corporations applying “covered call” hedging strategy. Finally, paper indicates whether the
accounting approach reflects the factual financial results generated by companies out of their
hedging strategies.

Key words
currency hedging, accounting rules, IFRS, Polish market, covered call position

JEL Classification: G30, M41

1. Introduction

Since the collapse of the Bretton Woods system the global financial markets have
demonstrated a high volatility of exchange rates, as well as relations between specific foreign
exchange pairs. This was also the case in 2014, when the Japanese yen lost over 40% of its
value against the US dollar, due to an economic policy advocated by Japanese prime minister
S. Abe, which he himself referred to as ‘abenomics’. Enormous exchange losses were also
reported by oil currencies, such as the Russian ruble (which lost over 60% against the US
dollar and is still continuing its downward trend), the Brazilian real, the Norwegian kronor
and many others. From this perspective the effective exchange risk management is an
important component of corporate strategy.

Banks have prepared a wide range of financial products which may help corporations to
partially eliminate the exchange risk exposure. The most popular banking products are
forward contracts and futures options.

For the presented research we applied case study approach when testing a single banking
product designed for the elimination of exchange rate risks — we will test “covered call”
option strategy.

The covered call strategy is used by the corporations which anticipate some considerable
fluctuations of the currency, i.e. ranging from 1% to 3% of the exchange rate, compared to the
exchange rate effective on conclusion of the prime contract — a business agreement. The
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contractual currency is the currency in which the long position is denominated, i.e. it is
different from the domestic currency (in this case PLN).

The covered call strategy involves taking a short position in a call option, where the
contractual price equals to the price stated in the underlying instrument. Therefore, the
covered call strategy means taking a long position on the underlying instrument (in this case it
would be the trade receivable of EUR 100,000) and a short position on the derivative, i.e. the
short-call option. Both positions are of the same value and the same maturity. These
dependencies provide the basis for the covered call product.

There shall be mentioned that the covered call strategy does not entirely eliminate the
exchange rate risk resulting from the open position. The export company researched by the
authors used this position because they had not anticipated any significant fluctuations in the
PLN exchange rates in the short run. Consequently, the selected strategy seemed a more
favorable solution for the company, when compared to a futures product. Moreover, in some
cases the covered call provides an export company with an opportunity to generate an extra
profit (see the case studies).

Should the PLN exchange rates change adversely (cases 1 and 2) in an open long position,
a loss generated on the underlying instrument would be adjusted by the profit gained from the
call option. This is due to the fact that the company receives a benefit of a non-refundable
cash premium. This is a specific amount (in PLN, in our case), and its size is determined by (i)
the strike price, and (ii) the volatility of exchange rate.

If the exchange rate on the contract performance date exceeds the strike price, the exporter
is obliged to exercise the option contract and sell the amount of EUR to the other party at the
strike price. Consequently, the company will also close its long position. As a result, the
company will report a loss, to be partially compensated by a profit gained on received
premium. If the exchange rate falls below the strike price, however, the option won’t be
exercised. Then the exporter’s profit on the option will equal to the premium.

The reminder of this paper is as follows: firstly, we will focus on a brief literature review
on approached area of research, and analyse the topic from financial and accounting
perspective. Major part of the paper is discussing the results of the adoption of covered call
option strategy.

2. Literature Review and Accounting Insight

In order to acknowledge the critical changes underlying the present state of the financial
sector, one must go back in time, half a century. Those minutes that were necessary for the use
of the telegraph are now reduced to microseconds, due to technological developments, which
give us free access to information, fast data transfers and rapid ways to communicate and
transport. All of these have contributed to the present sophistication of the financial field,
sustained especially through the boom of derivatives (Strouhal et al., 2008).

The main concern regarding derivatives is linked to their capacity to transfer risks through
contracts, thus being placed in wrong places and not being recognized correctly (Strouhal et
al., 2008). Such an unwanted situation is generated when risks are transferred from persons
who comprehend them to others who don’t, the informational advantage being in the favor of
the first category, thus creating the premise that the first category (the ones who understand
the risks of derivatives) can exploit the second category (the ones who are less informed), with
dangerous consequences for the whole financial system. Analyzing this situation from an
accounting perspective, we must not forget about the possibility of the transfer of these risks
from entities that evaluate them using market to market information to entities that do not
have this obligation, thus having the opportunity to round their own revenues and profits

454



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

(Strouhal et al., 2008). Evidently, for the parties involved in such an operation - the two
parties involved in the contract and the third parties from the markets in which the first two
protagonists act - a classic case of information asymmetry appears. A well known aspect of
any market is that when the competitive conditions are affected, new opportunities appear,
market niches become more obvious and companies become more agile in reorienting their
plans so as to benefit as much as they can by the emerging innovations. As a consequence,
derivatives can become the best friend or the worst enemy for any company, depending on the
way in which they are conceived, evaluated, used, and on the control of the risk exposure
(Chorafas, 2008).

It is necessary to accentuate the fact that the current problems linked to the use of fair value
accounting for financial instruments - especially in the case of instruments such as derivatives
- are closely tied to the type of capital that these imply, i.e. the fictitious capital which has a
fundamentally different motion than the real one. In other words, the nature of the fictitious
capital resides in its’ evaluation through capitalization, being completely different in
comparison to the goods movement (Ishikawa, 2005). Fictitious capital has a dynamic of its
own, due to the fact that the capital itself is converted into goods, which is different to the
motion of the real capital - a metamorphose of goods (Ishikawa, 2005).

Hilferding (1981) describes the specific manner of the fictitious capital’s motion as it can
be seen from the following figure. Therefore, when shares are issued (S), these are sold for
money (M), part of this money (m1) representing the circulation of the promoter in this cycle.
The other part (M1) is transformed in productive capital, becoming part of the cycle of
industrial capital, which is better known comparative to the fictitious one. Considering that
these shares were sold, in order for theme to circulate again, a new sum of money will be
necessary (M2) - this sum being a mean for this movement - this process (S-M2-S) taking
place on the stock market. Once a share has been issued, it has nothing to do with the
industrial capital which it represents. Furthermore, none of the events (positive or negative)
that take place after it was transacted on the market will have an effect on the cycle of the
productive capital (Hilferding, 1981). Also, accounting aspects regarding the promoters’
capital have already been debated within trade literature since the 50’s, taking the form of the
so-called equity premium controversy, thus becoming an early preoccupation of the debate
that fictitious capital generates an accounting problem. The defining trait of the current
accounting problems regarding fictitious capital is its’ reinstatement as an important aspect of
financial asset counting and not of capital within the balance sheet (Ishikawa, 2005).

Whether fair values really provide more relevant information than other measurement
attributes as claimed by the IASB is highly disputed in contributions to accounting theory and
has not yet been unambiguously proved; in fact, the results achieved in empirical
investigations are quite heterogeneous (Choy, 2006; Chen et al., 2006). Especially in the
absence of market prices the relevance of fair values as well as the cross-firm comparability of
the amount recognized in the accounts is questionable. When market prices for liabilities are
not available — which is almost regularly so in the case of non-financial liabilities —,
management needs to estimate fair value by means of various valuation techniques, in which
different possible cash flow scenarios are weighted by their related probabilities. Barth (2006,
p. 3) claims that “the fair value of any particular asset or liability is the same for every entity”.

In accounting theory the quest for consistency as regards the application of accounting
principles is reasoned with the requirement for comparability of financial statements
(Schipper, 2003, p. 62). Some believe that there is another reason, which is of equal
importance: Apart from providing decision-useful information, accounting is also frequently
used in contracts, e.g. in employment contracts and debt covenants, in order to calculate
annual bonuses or to limit future debt levels (Watts and Zimmermann, 1986). Many
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researches (e.g. Smith and Warner, 1979) have provided sound empirical evidence that
managers make use of this flexibility in order to avoid costly violations of the contract (Beatty
and Weber, 2003; El-Gazzar et al., 1989; Sweeney, 1994).

According to IFRS rules (IASB, 2016) based on IFRS 9 Financial Instruments and IFRS 7
Financial Instruments — Disclosures, all hedging transactions shall be reflected within
financial statements obviously at fair value. Every entity (i.e. exporter or importer) shall
present: (i) a prime trade contract confirming the sale/purchase of a specific amount of goods,
and (ii) a hedging financial contract used by the corporation to protect themselves against the
exchange rate risk it might be exposed to under the prime contract.

The contract itself is obviously measured at nominal value (or amortised costs) and shall be
translated onto functional currency using the spot rate of local central bank. Problematic might
be the case of year-end where all contracts denominated in foreign currencies shall be
translated onto local currency using the spot rate of local central bank at year-end.

Derivative contracts are measured at fair value. Questionable might be the impact of
revaluation in case that the corporation is applying hedge accounting. In such case varies the
implementation of fair value hedge (revaluation is applied through profit or loss) and cash
flow hedge (revaluation is applied through other comprehensive income). In case corporation
is dealing with complex financial instruments, for accounting purposes shall be separated long
and short positions (for the analytical purposes also call and put options) and their results shall
be presented on financial statements separately.

Despite the case study is primarily focused on Polish exporter delivering goods to Slovakia,
it shall be pointed out that accounting treatments is similar when using local accounting rules
(Polish, Slovak), but also applying IFRS approach. Same impact would have also the
application of Czech accounting rules.

3. Methodology

Within this paper there are applied following research methods: a comparative analysis,
distribution and synthesis and an analysis of historical and logical data through case study
approach.

The case studies will show how the covered call financial product behaves, looking at all
the basic alternatives which may occur on its maturity day. Using the trade data about the
PLN/EUR exchange rates on the covered call maturity dates, the impact on the financial
results has been analysed.

The case study approach allows us to provide a thorough explanation of the covered call
strategy and identify the financial effects generated out of this strategy, as well as looking at
how its effects are presented in the corporate financial statements. The results are important
from the point of view of the corporations as well as financial authorities.

4. Case Study

4.1 Assumptions

A Polish exporter manages its exchange risk, resulting from an open currency position, in a
relatively conservative way. The company intends to close a long position from the prime
export contract, using the covered call strategy, for the entire amount of EUR 100,000, at the
strike price of PLN/EUR 4.20. This method means that the company is going to hedge against
a rise in the PLN/EUR exchange rate of 0.178% (based on the PLN 730 / PLN 416,200
relation) or more. Should the Polish currency drop, the company will achieve a gain of over
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1% ((the difference between the exchange rate of 4.2073 and the exchange rate on the contract
conclusion date, i.e. PLN/EUR 4.162). The exchange rate of 4.2073 is the marginal rate,
determined on the basis of the strike price and the premium.

Based on the presented cases and their effects, the following assumptions are made for
the needs of the analysis of the financial consequences resulting from the covered call
strategy, to be reflected in the company’s accounting records (for the PLN/EUR pair):
the actual exchange rate on the sale of goods (10 Dec.,2014), worth EUR 100,000, by
the Polish company to a Slovak contracting party (e.g. a Polish exporter of cheese to
LIDL - a German chain of retail outlets located in Slovakia): PLN/EUR 4.162,

the date of the option contract conclusion: 10 December 2014,

the strike price: PLN/EUR 4.20,

the maturity day: 23 December 2014,

the premium: 0.73%,

The Polish company is going to receive the due amount on its bank account on 23
December 2014 (both the Polish company and the LIDL importer hold their bank
accounts with the same bank, therefore the transfer of the funds from the LIDL
importer’s account into the Polish company’s account will be carried out on the same

day).

From the theoretical as well as practical point of view, 6 basic situations may be applicable
on the financial markets on the maturity day. These are the following cases:

Case 1 — PLN has risen; the PLN/EUR exchange rate is below the rate specified on the
contract conclusion date (PLN/EUR 4.162) and equals PLN/EUR 4.1401.

Case 2 — PLN has risen, but not as much as above and the PLN/EUR exchange rate is
PLN/EUR 4.1600.

Case 3 — PLN has dropped slightly — to reach PLN/EUR 4.1823.

Case 4 — PLN has dropped and equals the strike price, i.e. PLN/EUR 4.2000.

Case 5 — PLN has dropped and the exchange rate is slightly higher than the strike price,
i.e. PLN/EUR 4.2043.

Case 6 — PLN has fallen considerably, the PLN/EUR exchange rate is well over the
strike price and it equals PLN/EUR 4.2745 (almost the same exchange rate was
announced on 23 December 2014 — PLN/EUR 4.2747).

4.2 Results
In case 1 (4.1401 PLN/EUR) the exporter shall report:

e loss from the negative difference on the paid receivable — PLN 2,190
e gain from the received option premium — PLN 730

The total loss on the covered call strategy would be PLN 1,460.
In case 2 (4.1600 PLN/EUR) the exporter shall report:

¢ loss from the negative difference on the paid receivable — PLN 200
e gain from the received option premium — PLN 730

The total profit on the covered call strategy would be PLN 530.

In case 3 (4.1823 PLN/EUR) the exporter shall report:

e gain from the positive difference on the paid receivable — PLN 2,030
e gain from the received option premium — PLN 730

The total profit on the covered call strategy would be PLN 2,760.
In case 4 (4.2000 PLN/EUR) the exporter shall report:

e gain from the positive difference on the paid receivable — PLN 3,800
e gain from the received option premium — PLN 730
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The total profit on the covered call strategy would be PLN 4,530.

In case 5 (4.2043 PLN/EUR) the exporter shall report:

e gain from the positive difference on the paid receivable — PLN 4,230
e gain from the received option premium — PLN 300

The total profit on the covered call strategy would be PLN 4,530.

In case 6 (4.2745 PLN/EUR) the option premium is not sufficient to cover the loss made on
the short call. As a result, the exporter will lose on the option contract, while gaining on the
long position.

The exporter shall report:

e gain from the open long position — PLN 11,250
e |oss due to the negative exchange rate difference on the option — PLN 6,720
The total profit on the covered call strategy would be PLN 4,530.

5. Conclusions

The cases examined above present a situation in which the hedging strategy is used and
accounted for within the same period. Then, as indicated above, the financial effects on the
covered call positions, which are disclosed in the accounting system, present the actual results
generated by the company. Consequently, the economic and book results are identical. In case
that transaction is exercised within next period it shall be noted that the corporation shall
report the fair value of the opened positions at the year-end as well as to revaluate the account
receivable based on actual exchange rate.

Based on performed analysis, the financial effects of the covered call strategy shall be
presented separately for every single position according to the accounting rules. The profit
recognised in the long position results from the difference between the exchange rate on the
date of sale and the exchange rate on the due date for the receivables.

The following conclusions may be drawn:

[1] in a situation when the exchange rate on the maturity date is equal to or higher than the

strike price, the company will inevitably achieve a similar financial result,

[2] the actual financial result generated by the company was higher than the one estimated
on the contract conclusion date,

[3] the covered call strategy has led to a higher financial result for the company than it
would have been the case if the company had not used that hedging strategy (except for
case 6), which means a higher tax on the transaction,

[4] in case 6, the result made on the strategy does not reflect the optimal tax situation from
the financial authorities’ point of view.

As a major limitation of the presented research might be mentioned two facts: (i) case
studies do not reflect the tax implications lowering the net income of the corporation, and (ii)
this studies are exercised within the single accounting period. In case that the real business
transaction is realised within two or more periods, there shall be taken in account the
revaluation of derivatives at fair value and revaluation of accounts receivable using the spot
rate upon year-end.
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Management of audit risk and its impact on the
audit of financial statements

Petra Kriskova, Jan Uzik

Abstract

The paper deals with the consideration and quantification of audit risk and its consequences in
the implementation of various audit procedures during the audit of the financial statements.
Audit risk is the risk that the auditor expresses a disproportionate opinion on the financial
statements, which influence the economic decisions of users of financial statements
information. Audit risk includes partial risk, while some of these auditor can’t influence, but
their possible existence must be quantified to the planned audit procedures.
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1. Vymedzenie auditorského rizika a jeho vplyvu na nazor auditora na
uctovnu zavierku

Audit uctovnej zavierky predstavuje vyjadrenie ndzoru auditora na to, ¢i je Uctovna
zéavierka vo vSetkych vyznamnych stvislostiach v stilade so zdkonnymi poziadavkami. Ako uz
Z uvedeného vyplyva, auditor pri overovani uUctovnej zavierky vyjadruje nézor na sulad
uctovne] zavierky azakonnych poziadaviek vo vyznamnych (teda abstrahuje od
nevyznamnych) suvislostiach. Z hl'adiska ndkladovosti a efektivnosti auditor nenadobuda
absolutnu (100 %-tnu) istotu, ale zameriava sa na odhalenie vyznamnych suvislosti.
V auditorskej terminologii to znamenda, Ze vykonava také postupy, aby ziskal primerané
uistenie? pre svoje stanoviska a zavery. Z dovodu, Ze auditor ziskava primerané a nie
absolutne uistenie, do auditu uctovnej zavierky vchadza faktor rizika. V tejto suvislosti mozno
definovat’ auditorskeé riziko ako riziko, Ze auditor vyjadri neprimerany nazor na actovnu
zavierku. V praxi je auditorské riziko nevyhnutné a nie je mozné ho eliminovat’ na nulovu
hodnotu. Auditorské riziko sa zvyc€ajne stanovuje na arovni 5 % pre audity, ktoré poskytuju
primeranu istotu. V tejto stvislosti je mozné stanovit’ stupen istoty auditu nasledovne:

DA =100 - AR =100 -5 =95 %, kde:
DA — degree of assurance (stupen istoty)
AR — audit risk (auditorské riziko)

uditorské riziko (suhrnne) tvoria tri zlozky, a to: prirodzené (inherentné) riziko, kontrolné
riziko a detekéné riziko. Zjednodusene mozno definovat’ jednotlivé zlozky nasledovne:
prirodzené riziko suvisi s povahou tGctovnej jednotky a predstavuje nachylnost’ jednotlivych
zostatkov a ostatnych informacii na nespravnosti; kontrolné riziko suvisi s kontrolami

! Petra Kriskova Ing., PhD.; University of Economics in Bratislava; petrakriskova@gmail.com
Jan Uzik, Ing., PhD., University of Economics in Bratislava; uzik@interaudit.sk
2 Primerané uistenie znamen4 vysoki mieru uistenia, nie viak absoltitnu.
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uctovnej jednotky a predstavuje neschopnost’ vnutorného kontrolné¢ho systému predchadzat
a odhalovat’ nespravnosti a detekéné riziko je riziko, ze auditor vplyvom zvolenych
auditorskych postupov neodhali nespravnosti v ctovnej zavierke. Model auditorského riziko
mozno vyjadrit’ nasledovne:

Auditorské riziko (AR) = prirodzené riziko (IR) x kontrolné riziko (CR) x detekcné riziko (DR)

V praxi nie je mozn¢ jednoznac¢ne kvantifikovat’ kazdu zlozku auditorského rizika. Auditor
tiroven pridelent kazdej zlozke skor odhaduje na zéklade svojho odborného usudku®. Rovnica
auditorského rizika je vzdy vyrovnana. Cim vyssie auditor hodnoti Groven inherentného rizika
a/alebo kontrolného rizika, tym niz$ie bude detekéné riziko*. Uvedené plati aj naopak, ¢im
nizSie auditor hodnoti rizika uctovnej jednotky (inherentné a kontrolné riziko), tym vyssie
bude detekéné riziko, pri zachovani prijatel'nej irovni celkového rizika. V praxi sa pouzivaja
rézne modely urcenia a hodnotenia rizika auditu. Cielom tychto postupov je kvantitativne
hodnotit’ celkové riziko ajeho komponenty so zamerom uréovat rozsah auditorského
testovania.

V rozdeleni rizika auditu mozno postupovat’ detailnejsie. Inherentné a kontrolné riziko
sa tykaju uctovnej jednotky a jej fungovania, sthrnne ich mozno oznacit’ ako riziko vyskytu
chyb. Na druhej strane detekéné riziko sa dotyka samotného auditora a ide 0 riziko, Ze chyby
nebudu (auditorom) odhalené. Riziko, ze chyby nebudu odhalené, je ovplyvnené dvoma
kategdriami neistoty, ato vyberovym rizikom a nevyberovym rizikom. Vyberové riziko
vyplyva zo skutonosti, Ze urcitd auditovanid vzorka nemusi byt typickym zastupcom
testovanej populacie. To znamena, zZe vzorka moZe obsahovat neprimerane viac, prip. menej
odchylok alebo finanénych rozdielov, nez existuje v celku®. Naopak, nevyberové riziko
obsahuje vSetky ostatné¢ faktory, ktoré nestvisia s vyberom. Vyberové riziko obsahuje
nasledne dalSie dva aspekty. Riziko nespravneho odmietnutia predstavuje riziko, Ze
vysledok vzorky indikuje skutocnost’ skreslenia celku, z ktorého sa vzorka vyberala, pritom
celok skresleny nie je a auditor ho nespravne odmietne. Protikladnym pripadom je riziko
nespravneho prijatia, ked’ vysledok vzorky indikuje skuto¢nost’, ze celok nie je vyznamne
skresleny, pricom v skutocnosti skresleny je (auditor ho nesprdvne prijal). Vzt'ahy medzi
jednotlivymi zlozkami rizika auditu zobrazuje nasledovna schéma:

3 Odborny usudok definuju Medzinarodné auditorské $tandardy ako uplatnenie zodpovedajtcich
Skoleni, poznatkov a skusenosti v stivislostiach danych auditorskymi, Gétovnymi a etickymi
Standardmi pri prijimani informovanych rozhodnuti o opatreniach, ktoré su vhodné za okolnosti
zakazKy na audit

4 Priru¢ka na vykonanie finan¢ného auditu a auditu zhody, Eurépsky dvor auditorov, 2012

® Kares, L.; 2014. Auditorské postupy. Bratislava: Wolters Kluwer.
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Figure 1: Riziko auditu pri vykondvani auditorskych testov®

[ Riziko vyskytu chyb ] Riziko, Ze chyby nebudi
odhalené
[ Vyberové riziko ] [ Nevyberové riziko ]
[ Riziko nespravneho odmietnutia ] [ Riziko nespravneho prijatia ]

2. Kvantifikacia auditorského rizika

Auditorské riziko je potrebné brat’ do uvahy v kazdej faze auditu, od planovania auditu cez
vykonavanie auditorskych postupov az po hodnotenie vysledkov vykonanych auditorskych
testov. Uroveii auditorského rizika méa vplyv najmai na uréenie hladiny vyznamnosti, rozsahu
vykonanych auditorskych testov a v neposlednom rade aj na velkost’ vzorky, na ktorej bude
auditor uplatiiovat’ testovanie s cielom prijatia zaveru na celtt mnoZinu. Ako uz bolo uvedené
vyssie, auditor uroven jednotlivych zloZiek rizika nevie presne kvantifikovat’, ale odhaduje ich
pribliznt uroven. Z tohto dovodu sa Uroven inherentného, kontrolného a detekéného rizika
vyjadruje obvykle najmi slovne v zavislosti od jej velkosti ako mizka / stredna / vysoka
uroven. Mozno konStatovat’, Ze stanovenie Urovne rizika ma mimoriadny vyznam najméi pri
rozhodovani o rozsahu substantivnych testov a V tejto stivislosti najmé pri ur€ovani vel'kosti
zvolenej vzorky, na ktorej sa budu testy aplikovat'.

Vyber vzorky Vv audite znamena aplikovanie auditorskych postupov na menej ako 100 %
poloziek v ramci populacie relevantnej z hl'adiska auditu tak, aby vSetky jednotky zahrnuté do
vyberu vzorky mali Sancu byt vybrané s cielom poskytnit’ auditorovi primerany zaklad pre
vytvorenie zaverov tykajiicich sa celej populacie’. V tomto vyzname hovorime o populdcii,
ktora predstavuje cely subor dat, z ktorého sa vzorka vyberd. Vhodné je uplatiiovat’ tzv.
stratifikaciu, ¢o znamena rozdelit’ populéciu na subpopulacie, z ktorych kazda predstavuje
skupinu poloziek vzorky atie maji podobnt charakteristiku (napr. penazni hodnotu).
Stratifikacia podl'a peiiaznej hodnoty umoziuje, aby sa pozornost’ auditora nasmerovala na
polozky s vy$§imi hodnotami, ktoré mozZu obsahovat’ najvdcSiu cast potencidlnych
nespravnosti. V stvislosti s vyberom vzorky je nutné brat do uvahy, t. j. kvantifikovat
vyberové riziko. Ako sme uvadzali vysSie, vyberové riziko obsahuje dve zlozky, riziko
nespravneho prijatia (oznacované aj ako riziko beta) ariziko nespravneho odmietnutia
(oznacované ako riziko alfa). Pre auditora je dolezitejSie sledovanie najmé rizika nespravneho

6§ RICCHIUTE, D. N. 1994 Audit. [prekl.] M., Tfaskalik, L., Janeckova. 1. vyd. Praha: Victoria Publishing
"1SA 530 — Vyber vzorky v audite
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prijatia, pretoze (na rozdiel od rizika nesprdvneho odmietnutia) moéze viest
k optimistickejSim zaverom tykajicich sa celej populacie, €o spOsobi, Ze vyznamné
nespravnosti ostant neodhalené.

Pri kvantifikacii urovne rizika je mozné uplatnit’ tzv. Poissonovo rozdelenie, ktorého
cielom je riadit’ pocet udalosti, ktoré maju nejaky Casovy interval alebo riadi pocetnost’
vyskytu objektov v urcitej oblasti. Hodnoty faktora rizika ur¢ené pomocou Poissonovho
rozdelenia ilustruje nasledovna tabul’ka.

Table 1: Hodnoty faktora rizika

Ocakavany Riziko nespravneho prijatia (riziko beta)
ocet

nes;)révnosti 30% | 15% | 13% | 12% | 11% | 10% | 5% | 4% | 3% | 2% | 1%
0 1,21 | 1,90 | 2,04 | 2,12 | 2,21 | 2,31 | 3,00 | 3,22 | 3,51 | 3,91 | 4,61
1 2,44 | 3,38 | 3,56 | 3,66 | 3,77 | 3,89 | 475|501 | 536 | 5,83 | 6,64
2 3,62 | 473 | 494 | 506 | 518 | 533 | 6,30 | 6,60 | 6,98 | 7,52 | 8,41
3 4,77 | 6,02 | 6,25 | 6,39 | 6,53 | 6,69 | 7,76 | 8,09 | 8,51 | 9,08 | 10,05
4 590 | 7,27 | 753 | 7,67 | 7,83 | 8,00 | 9,16 | 9,51 | 9,96 |10,58|11,61
5 7,01 | 850 | 877 | 893 | 9,09 | 9,28 110,52|10,89|11,37|12,03|13,11
6 8,12 | 9,71 | 10,00 | 10,17 | 10,34 |10,54|11,85|12,24|12,75|13,44| 14,58
7 9,21 110,90 |11,21|11,38|11,57|11,78|13,15|13,57|14,10|14,82|16,00
8 10,31 | 12,08 | 12,41 | 12,59 | 12,78 | 13,00 | 14,44 14,87 |15,42|16,17|17,41
9 13,25 | 13,41 | 13,59 | 13,78 | 13,99 | 14,21 |15,71|16,16|16,73|17,51|18,79
10 14,42 | 14,58 | 14,77 | 14,97 | 15,18 | 15,41 16,97 |17,43|18,02|18,83| 20,15

Zdroj: KASZASOVA, K.; PAULE, I. a kol. 2005. Auditorstvo. 1.vyd. Bratislava: Suvaha. (skrdtend)

Vo vSeobecnosti mozno konStatovat, Ze ¢im niZSie riziko beta je auditor ochotny
akceptovat’, tym dosahuje vysSiu Groven uistenia. Dosiahnutie pozadovanej Grovne uistenia
a Vv tejto stvislosti aj stanovenie akceptovatelnej trovne vyberového rizika ma vplyv najmé na
obsah jednotlivych poloziek vzorky v audite z hl'adiska pocetnosti a pefiaznej hodnoty. Pri
navrhovani jednotlivych testov je vhodné pouZivat' tri Grovne uistenia — vysoku, stredni
a nizku. Rozdiel medzi tymito Groviiami vychédza z odliSného faktora uistenia pouzitého pri
vybere vzorky. Plati, Ze ¢im vysSi je faktor uistenia, tym vysSia je velkost’ vzorky
a zaroven aj ziskana droven uistenia. Tuto skuto¢nost’ znadzorfiuje nasledovna tabul’ka.

Table 2: Uroveii ziskaného uistenia

PoZzadovana troven uistenia Faktor uistenia
Nizka (uistenie na trovni < 70 %) 10-14
Stredna (uistenie na arovni 70 % — 90%) 15-2.2
Vysokd (uistenie na urovni > 90 %) 2,3-3,0

Vplyv vysSie uvedenych faktorov budeme ilustrovat’ na priklade vyberu vzorky zo
zostatkov pohladavok. V prvom variante sa auditor rozhodne, Ze potrebuje ziskat' vysoku

463



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

uroven uistenia, az 95 %-tnu, v druhom variante auditor zvoli poZzadovanu uroven uistenia na
strednej trovni, 70 % (z doévodu, ze ziskal uistenie aj Z inych zdrojov).

Variant ¢. 1

Zakladné udaje:

Ukel testu Potvrdenie existencie pohl’adavok
Riziko vyznamnej nespravnosti Existencia — vysoké riziko

Testovany suibor Zostatky pohl'addvok na konci obdobia
Penazna hodnota suboru 268 240 eur

Specifické polozky, ktoré sa testujii osobitne 58 350 eur
(nespadaju do vyberu vzorky)

Uistenie z testov kontrol Ziadne

Pouzity faktor uistenia (znizeny o uistenie z Ziadne d’alsie zdroje uistenia, pouZije sa 95 %

inych zdrojov) (faktor 3,0)8
Vyznamnost”® 15 000 eur
Ocakévané miery odchylky vo vzorke ziadne

Vypocet vel'kosti vzorky a intervalu vzorkovania:
1. Vypocet intervalu vzorky

Interval vzorky = vyznamnost’ / faktor uistenia
Interval vzorky = 15 000/3,0 = 5 000 eur

2. Vypocet vel’kosti vzorky

Velkost' vzorky = stibor na testovanie / interval vzorky
Velkost’ vzorky = (268 240 — 58 350)/5000 = 41,978, zaokrtihlene 42 poloziek
V tomto pripade interval vzorkovania je 5 000 eur. Ak by teda prva polozka bola vybrana
nahodne na hodnote 879 eur, tak nasledujuca polozka by bola vybrana v bode, kde sa
dosiahne kumulativne hodnota 5 879 eur. Tretia polozka by sa vyberala v kumulativnej
hodnote 10 879 eur a takto dalej, az kym by bolo vybranych 42 poloziek do vzorky.
Variant ¢. 2

Vychédzajuc z tych istych zakladnych tdajov ako vo variante €. 1, avSak pouzity zdroj
uistenia by sa zmenil na irovent 70 % (faktor 1,211°)
Vypocet vel'kosti vzorky a intervalu vzorkovania:

8 Vid’ table 1: Hodnoty faktora rizika, kde riziko nespravneho prijatia je na trovni 5 % a ofakavany
pocet nespravnosti = 0

® Vyznamnost vyjadruje hranicu medzi tym, ¢o je pravdepodobne nevyznamné a tym, ¢o je naopak
pravdepodobne vyznamné. Stanovenie urovne vyznamnosti je vecou odborného tisudku auditora.

0 Vid’ table 1: Hodnoty faktora rizika, kde riziko nespravneho prijatia je na arovni 30 % a o¢akavany
pocet nespravnosti = 0
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1. Vypocet intervalu vzorky

Interval vzorky = vyznamnost’ / faktor uistenia
Interval vzorky = 15 000/1,21 = 12 396,69 eur, zaokrahlene 12 397 eur

2. Vypocet vel’kosti vzorky

Velkost' vzorky = subor na testovanie / interval vzorky

Velkost’ vzorky = (268 240 — 58 350)/12 397 = 16,93, zaokrhlene 17 poloziek

V pripade zvolenia strednej urovne uistenia, t. j. vyssieho rizika, interval vzorkovania je
12 397 eur. Ak by teda prva polozka bola vybrand ndahodne na hodnote 879 eur, tak
nasledujuca polozka by bola vybrana v bode, kde sa dosiahne kumulativne hodnota 13 276
eur. Tretia poloZka by sa vyberala v kumulativnej hodnote 25 673 eur a takto dalej, az kym by
bolo vybranych 17 poloziek do vzorky.

Z ilustra¢ného prikladu vidiet,, Ze vplyv akceptovatelnej urovne rizika ma vyznamny dopad
na velkost’ vzorky auditu, na zéklade ktorej by auditor prijimal celkové zavery pre populaciu
s finalnym désledkom na nézor auditora na celi uctovnu zavierku. V pripade, ak je auditor
schopny ziskat' aj ini podporni dokumentaciu k overovanej populacii, moze zvysit
akceptovatel'nti uroven rizika. V tomto priklade mohol auditor ziskat’ uistenie z inych zdrojov,
¢i na zéklade internych konfirmacii zostatkov pohladavok, ktoré Uctovna jednotka ziskala
sama, alebo vnutroskupinovych konfirmacii, pravnej analyzy pohl'adavok a pod.

3. Zaver

Riziko vo vSeobecnosti existuje a posobi pri kazdej ekonomickej ¢innosti. Mnohokrat nie
je priamo meratelné, ale jeho vyskyt a vplyv je nutné neignorovat. V ramci auditorskej
¢innosti, ktorej zavery maju vplyv na ekonomické rozhodnutia beZnych uzivatelov, ale aj
finan¢nych trhov je riziko vyznamnym faktorom. Jeho vplyv nie je moZzné zniZit' na nulovu
uroven, ale skor eliminovat na o moZno najniZSiu uUroven, ktoru je auditor ochotny
akceptovat. Zhodnotenie rizika auditu sa nekon¢i ur¢itym okamihom, ale v priebehu auditu sa
mozu vyskytnut' d’alSie informacie a vykonanie auditorskych postupov mdze identifikovat
dodatocné rizika. Z tohto vyplyva, Ze riziko je sprievodnym javom celého auditu. Posudenie
jeho tolerovanej urovne ma priamy vplyv najméd na vyber vzorky v audite. Ked'ze vacsina
auditorskych postupov sa vykonava vyberovym spdsobom (t. j. vyberom vzorky
a aplikovanim vysledkov zo vzorky na celt mnoZinu), moZzno konStatovat’, Ze vplyv rizika
a jeho kvantifikacia je vyznamnym aspektom auditorskej prace. Ddsledné zvazenie vplyvu
auditorského rizika je povinnost'ou auditora, pretoze profesia auditora je profesia vykonavana
vo verejnom zaujme, a opomenutie rizikového faktora ma vplyv na celkova efektivnost
a vysledky auditu.
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Forecasting electricity prices using nonlinear
method

Radko K#i7!, Katefina Seinerova?

Abstract

The goal of this paper is to analyze the electricity prices using chaos theory and to predict using
nonlinear method. At first we estimated the time delay and the embedding dimension, which is
needed for the Lyapunov exponent estimation and for the phase space reconstruction.
Subsequently, we computed the largest Lyapunov exponent, which is one of the important
indicators of chaos. The results indicated that chaotic behaviors obviously exist in electricity
price series. If the system behaves chaotically, we are forced to accept limited predictions.
Finally we computed predictions using a radial basis function to fit global nonlinear functions
to the data. In this paper we analyze electricity price series of the biggest European
energy markets EEX (Central European Energy Exchange).

Key words

Forecasting, Electricity prices, Chaos theory, Time series analysis, Phase space reconstruction,
Gaussian radial basis function

JEL Classification: C53

1. Introduction

Electricity is one of those commodities with which price is highly volatile and with
considerable number of jumps. That is especially caused by the fact that the electricity is not
possible to store. Thus the prediction of electricity price is a really complicated problem.
Forecasting electricity energy prices began in the 1990’s, at the beginning of the liberalization
process (Kiiz et Kratochvil, 2014). It is very important for electricity traders to forecast
electricity prices with the highest possible precision as the precision of the forecast is
connected to the trading strategy and thus with profit or lost. An electricity price depends on
the demand and supply and on the costs of transportation in the grid. The first two features are
strongly dependent on the weather, economic situation, government interventions etc. These
dependencies result in a very complex fluctuation of electricity prices, which may seem to be
slightly chaotic. Electricity is a flow commodity with unique characteristics that influence the
way it is traded and thus the behavior of spot and futures prices in the market. The price is set
by an interaction between supply and demand and in set in auction at a single time for the
whole 24 hours of the following day. Demand for electricity is highly inelastic. In short run, it
is absolutely inelastic so that the price is determined by the supply curve completely. The
curve resembles upward sloping stairway, each step approximately represents a different type
of a power plant and thus a different level of marginal costs. The price on the market rises
until it reaches the marginal costs for a MWh of the power plant of the next level, after that
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Pardubice, Czech Republic, e-mail: Radko.Kriz@upce.cz.

2 University of Pardubice/ Institute of Mathematics and Quantitative Methods, Studentské 95, 532 10
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the supply rises (Kristoufek et Lunackova, 2013). The electricity spot prices can also be split
up into deterministic and stochastic parts. The deterministic part describes the seasonality and
all the periodic patterns (intra-day, intra-weak, peak, weekend patterns). This part is easily
observable and we can describe it simply. The stochastic part (also called volatility), on the
contrary, is unobservable and seems chaotic (K#iz et Kratochvil, 2014). Real processes in
nature, according to the expectation of Mandelbrot (1983), lie somewhere between pure
deterministic process and white noise. This is why we can describe reality either by a
stochastic or deterministic model. Long memory in time series are characteristic with values
in past in past influencing the present and future values. Few works is focused to analyze a
long memory in electricity price time series e.g. Kiiz et Lesakova (2016b), Kristoufek et
Lunackova (2013), Weron et Przybytowicz (2002). According Weron et Przybytowicz (2002)
the whole complex process of electricity price formation results in behavior not observed in
the financial or even other commodity markets. Forecasting of any commodity or derivative
price is a common problem discussed in a lot of articles. Prediction on electricity prices have
been discussed in several recent papers e.g. Kratochvil et Stary (2013). Numerous new
methods of electricity prices time series analysis have been developed for dealing with
nonlinear data e.g. Conejo et al. (2005), Misiorek et al. (2006), Pao (2007).

To be able to use these methods and models we will have to prove first that electricity spot
prices behave chaotically and that it is adequate to use a chaotic description. The basic
question is therefore the existence of chaotic behavior. If the system behaves chaotically, we
are forced to accept only limited predictions. Nevertheless chaotic behavior is much better
than random processes (Ktiz et Kratochvil, 2014).

2. Methodology

2.1 Chaos theory

Chaos theory allows for the reconstruction of phase space from time series, which can be
used for specifying the system states (Abardanel et al., 1973). This analysis is based on
Takens (1980) embedding theorems. Takens’ theorem transforms the prediction problem from
time extrapolation to phase space interpolation (Ktiz, 2013). For more information see K#iz et
Lesakova (2016b).

Let there be given a time series X1, Xz, ... , xnx Which is embedded into the m-dimensional
phase space by the time delay vectors. A point in the phase space is given as:

Y, =X,,X X n=,2,...,N—-(m-1z, (@)

n! Mn—z 1 Pn—(m-1)7
where 1 is the time delay and m is the embedding dimension. Different choices of zand m
yield different reconstructed trajectories. Kodba et al. (2005) discuss how we can determine
optimal zand m. We use method developed by Fraser et Swinney (1986), which is based on
the mutual information between x, and xn+- as a suitable quantity for determining = The
mutual information between x» and Xxn+. quantifies the amount of information we have about
the state Xn+z presuming we know the state x,. The mutual information function is:

1) =-> YR, (i ) @)

h=1 k=1 h k
where P, and Pk denote the probabilities that the variable assumes a value inside the h" and
k™ bins, respectively, and Phk(7) is the joint probability that X, is in bin h and Xn+- is in bin k.
The first minimum of I(z) then marks the optimal choice for the time delay.
The embedding dimension m can be chosen using the “false nearest neighbors’” method.
This method measures the percentage of close neighboring points in a given dimension that
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remain so in the next highest dimension. The minimum embedding dimension capable of
containing the reconstructed attractor is that for which the percentage of false nearest
neighbors drops to zero for a given tolerance level u.

In order to calculate the fraction of false nearest neighbors the following algorithm is used
according to Kennel et al. (1982). Given a point p(i) in the m-dimensional embedding space,
one first has to find a neighbor p(j), so that
Ip@) = p(J)] < 4. 3)

We then calculate the normalized distance R; between the (m + 1)th embedding coordinate
of points p(i) and p(j) according to the equation:

R Xi+mz' - Xj+mr 4
@) - p(] “

If Ri is larger than a given threshold Ry , then p(i) is marked as having a false nearest
neighbor. Equation (4) has to be applied for the whole time series and for various m = 1, 2, ...
until the fraction of points for which Ri > Ry is negligible Kodba et al. (2005).

Lyapunov exponent 4 of a dynamical system is a quantity that characterizes the rate of
separation of infinitesimally close trajectories. The largest Lyapunov exponent can be defined
as follows:

1)
/I_ggoiln C2AR (5)

A positive largest Lyapunov exponent is usually taken as an indication that the system is
chaotic. We have used the Rosenstein (1983) algorithm, which counts the largest Lyapunov
exponent as follows:

11 m-i,  d;(i)
i)=—. b T 6
A0 iAt (M—l)Zjl d;(0) ©)

where dj(i) is distance from the j point to its nearest neighbor after i time steps and M is the

number of reconstructed points.

2.2 Nonlinear prediction

Predictability is one way how correlations between data express themselves (Hegger et al.,
1999). Most properties of chaotic systems are much more easily determined from the
governing equations than from a time series. Unfortunately, the governing equations are
usually not known, except for well controlled laboratory experiments. Analyzing an empirical
model, and maybe synthetic time series data generated from it, can provide a valuable
consistency test for the results of time series analysis. Chaotic dynamical systems generically
show the phenomenon of structural instability (Kantz et Schreiber, 1997).

According Kantz et Schreiber (1997), using the reconstructed phase space for m and z, a
functional relationship f between the current state X(t) and future state X(t + T) can be given as
X({t+T)=f(X(1)), 7

where T represents the number of time steps ahead that one wishes to perform the
prediction. Function f represents the approximation to unknown dynamical system. It is shown
that for sufficiently large values of the embedding dimension and if some additional
conditions are satisfied, the reconstructed trajectory has the same topological and geometrical
properties as the system’s phase space trajectory (Takens, 1981). The predictive mapping can
be expressed as

X(t+T)=f,(X()). (8)
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The aim is to find the predictor fp, so that x(t + T) can be predicted based on the
reconstructed time series. If the time series is chaotic, then fp is necessarily nonlinear. Several
local and global approaches are available in the literature to find the function f, (Farmer et
Sidorowich, 1987).

The idea of locally linear predictions is following. If there is a good reason to assume that the
relation
Sn+1 = f (Sn) (9)

is fulfilled by the experimental data in good approximation (say, within 5%) for some
unknown f and that f is smooth, predictions can be improved by fitting local linear models.
They can be considered as the local Taylor expansion of the unknown f, and are easily
determined by minimizing

0% = (Spa—2,s; —b)° (10)
SJEY

with respect to an and bn, where Uy is the e-neighborhood of ss, excluding sn, as before.
Then, the prediction is
Shat =Sy + bn (11)

The minimization problem can be solved through a set of coupled linear equations, a
standard linear algebra problem (Hegger et al., 1999).

The local linear fits are very flexible, but can go wrong on parts of the phase space where
the points do not span the available space dimensions and where the inverse of the matrix
involved in the solution of the minimization does not exist. Moreover, very often a large set of
different linear maps is unsatisfying. Therefore many authors suggested fitting global
nonlinear functions to the data, i.e. to solve

0-2 = Z(Snﬂ - fp(sn))2 ) (12)

where fp is now a nonlinear function in closed form with parameters p, with respect to
which the minimization is done. The results depend on how far the chosen ansatz f, is suited
to model the unknown nonlinear function, and on how well the data are deterministic at all
(Hegger et al., 1999). A radial basis function (RBF) is a real-valued function whose value
depends only on the distance from the origin, or alternatively on the distance from some other
point x;, called a center, or alternatively on the distance from some other point c, called a
center, so that

D(x,c) = D(|x—c|) (13)
Gaussian kernel is used in this analysis.
D(x) = (14)
Hence the prediction made is:
fo =2+ 2 a®(jx—x|) (15)
i=1

respectively

~(efx=xi]p?

Xq =89+ Y ae (16)

i=1
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3. Empirical analysis

We used the data from one of the biggest European energy markets EEX (Central European
Energy Exchange). This exchange has a lot of participants and good liquidity. We use
PHELIX hourly spot prices from 8.2.2005 to 31.3.2006 (fig.1). This is 20000 samples, which
is a sufficient amount of data for our study.

Figure 1: Electricity spot prices (PHELIX hourly spot prices from 8.2.2005 to 31.3.2006)
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At first we used the mutual information approach to determine the time delay 7 and the
false nearest neighbor method to determine the minimal sufficient embedding dimension m. ¢
is estimated as the first minimum of the mutual information function 1(z) (2) marks the
optimal choice for the time delay. Thus, the time delay zis 7. The embedding dimension m is
chosen using the “false nearest neighbors’” method, estimated from the graph. The minimum
embedding dimension capable of containing the reconstructed attractor is that for which the
percentage of false nearest neighbors drops to zero for a given tolerance level u. Thus, the
embedding dimension mis 7.

Then we calculated the largest Lyapunov exponent as was shown above. We used the
Rosenstein algorithm. The value of the largest Lyapunov exponent was estimated at 0,0006
for embedding dimension 7. A positive largest Lyapunov exponent is one of the necessary
conditions for chaotic behavior. This result is consistent with the work of K#iz et Kratochvil
(2014), where was shown that the electricity price series is chaotic.

Finally we computed predictions using a Gaussian radial basis function to fit global non-
linear functions to the data. This prediction using RBF for the first few hours is very good
even though this is an area with a high volatility (fig.2). In many cases the prediction correctly
estimated the peaks and trends of the electricity prices time series. Predictions using RBF can
be used in long term.
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Figure 2: Electricity spot prices and its prediction (last 200 values)
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4. Conclusion

Chaos theory has changed the thinking of scientists and the methodology of science.
Making a theoretical prediction and then matching it to the experiment is not possible in
chaotic processes. Long term forecasts are, in principle, also impossible according to chaos
theory. Now it is known that real processes are nonlinear and a linear view can be wrong. The
basic question is therefore - the existence of chaotic behavior. If the system behaves
chaotically, we are forced to accept only limited predictions. But it is much better than random
processes.

We shown in this paper that the NOx concentration time series is chaotic. First, we
computed the values of the time delay r = 7 and the embedding dimension m = 7. The
estimated largest Lyapunov exponent is 0,0006. If the correlation dimension is low, the largest
Lyapunov exponent is positive and the Kolmogorov entropy has a finite positive value, chaos
is probably present. From these estimations it can be concluded that electricity prices time
series is chaotic. Finally we computed predictions using a Gaussian RBF to fit global
nonlinear functions to the data. Considering all these findings, we recommend the Gaussian
RBF to fit global non-linear functions as one of the methods used for prediction. As it may not
be reliable under certain circumstances, it should be used in combination with other prediction
methods.
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The Application of Benford's Law in Accounting

Zuzana Kubaséikoval, Renata Paksiova 2

Abstract

Application of Benford’s law is possible in the case of detecting accounting errors and
manipulation of accounting data. Benford's law is generally promoted as a simple and effective
tool for detecting fraud. Benford's Law is a mathematical law that says that in most natural data
files (but not all) numbers much more likely to begin with the digit 1 than other numbers. In
general, it is expected that most of the data from the accounting division is subject to Benford's
law. But the application of Benford's law is not sufficient to detect errors and fraud. The aim of
this paper is to apply existing Benford’s law theory in forensic accounting and complete this
theory by other models concerning the analysis of accounting data especially when processing
big data. The aim of the paper is to choose specific mathematic model and then test it to see
whether it can complement Benford's law model.

Key words

Her Benford’s law, Bayes’ rule, forensic accounting, fraud.

JEL Classification: M41

1. Introduction

Fraud or misrepresentation often creates clear patterns of error within complex financial
data. There are developed sophisticated tools and techniques for uncovering these patterns and
demonstrating that they are the result of deliberate malfeasance. Numerical data exploration
technique that is used for fraud detection is known as Bedford’s law (Baesens, Vlasselaer,
Verbeke, 2015).

Benford’s law describes the frequency distribution of the first digit in many real-life data
sets. When comparing the expected distribution following Bedford’s law with the observed
distribution in a data set, strong deviations from the expected frequencies may indicate the
data to be suspicious and possible manipulated. Manipulated or made-up numbers will not
comply with the expected observed frequency of the first or second digit as expressed by
Bedford’s law (Tumpach, 2009).

Benford’s Law was published for the first time in 1881 by American astronomer Simon
Newcomb, but it was rediscovered only in 1938 by physicist Frank Benford. Benford's Law
refers to the probability of occurrence of numbersd (d =1, 2, 3, 4, 5, 6, 7, 8, 9) on the first
quantifiable features in any sufficiently large set of data.

Benford's Law can be used for the detection of possible frauds in the lists of socio -
economic data submitted in support of public planning decisions (Hal Varian, 1972). Carslaw
applied Benford's Law to accounting data in the late 80s of the 20th century and his findings
revealed also the importance of the 2nd digit position. He analysed financial statements of
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companies in New Zealand (Carslaw, 1988). Similar study was conducted by Thomas who
analysed financial statements of American companies (Thomas, 1989). Thomas Hill presented
that Benford's distribution is a "second generation™ distribution, or combination of other
distributions (Hill, 1995). Mark J. Nigrini showed that Benford's Law could be used in
forensic accounting and auditing serving as an indicator of fraud (Nigrini, 1996).

A digit analysis using Benford's Law was also used as evidence of voter fraud in the 2009
Iranian election. In fact, Benford's Law is legally admissible as evidence in the USA in
criminal cases at the federal, state and local levels. This fact alone substantiates the potential
usefulness of using Benford's Law (Parajka, 2015).

Bedford’s law applies to a data set, meaning that a sufficient amount of numbers related to
an individual case need to be gathered in order for Bedford’s law to be meaningful, which is
typically the case when dealing with financial statements. But Bedford’s law is not satisfied,
there is probable that the involved data were manipulated and further investigation or testing
is required (Juhaszova, Uzik, 2015).

Bayes” Rule, formulated in the mid-eighteenth century, reverses probabilistic reasoning
form determining probabilities of hat effects would be caused to that of assessing that caused
those effects. The difference is not just semantics, in the former the cause is known of certain,
whereas in the latter the effect has been observed with certainty. In a forensic accounting
context the latter is more relevant. In these settings, the accountant observes the evidence and
assesses the possibility that a particular action (such as fraud or financial impropriety) was the
underlying cause.

Robins showed that the Bayes estimator can minimize the squared error loss (Robins,
1956). This method was widely uses also in several early traffic safety studies (Hauer,
Persaud,1987), (Carlin, Louis, 2000).

Later Bayes rule began to be mentioned in publications in connection with the accounting,
forensic accounting and fraud (Duta, 2013).

2. Methodology and data

Previous research demonstrates that Benford’s Law is effective in detecting data bias in
the journal entries of companies. The purpose of this paper is to determine which tool can be
used in case that manipulation was detected by using Benford’s law and we need to find
specific error in between the journal entries of selected companies. For these purposes we
have chosen Bayes” Rule.

Bayes's rule relates the odds of event Al to the odds of event A2, before and after
conditioning on another event B. When arbitrarily many events A are of interest, not just two,
the rule can be rephrased as posterior is proportional to prior times likelihood, P (A| B)=P
(A) P (B|A) / P (B) where the proportionality symbol means that the left hand side is
proportional to (i.e., equals a constant times) the right hand side as A varies, for fixed or given
B (Duta, 2013).

Bayes' rule may be preferred to the usual statement of Bayes' theorem for a number of
reasons. One is that it is intuitively simpler to understand. Another reason is that normalizing
probabilities is sometimes unnecessary: one sometimes only needs to know ratios of
probabilities. Finally, doing the normalization is often easier to do after simplifying the
product of prior and likelihood by deleting any factors which do not depend on A, so we do
not need to actually compute the denominator P(B) in the usual statement of Bayes' theorem
P(A|B)=P(A)P(B|A)/P(B).

Bayes” Rule is applicable in accounting as following: A company has three big groups of
accounting entries - liabilities, receivables, other accounting transactions. The error rates for
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these vary, it is calculated according occurrence of error in previous years. While liabilities’
error rate is 0,015, receivables” error rate is 0,025 and other accounting transactions” error rate
is 0,068. Liabilities are 40% of the accounting data, while receivables are 30% of accounting
data and other accounting transactions are remaining 30% of data.

Table 1: Probability of error

Error rate | Percentage of transactions
Liabilities transactions 0,015 48%
Receivables transactions 0,025 37%
Other accounting transactions 0,068 15%

Source: Own processing.

If we want to determine the order in which the three groups of accounting entries should
be verified, the problem can be solved using conditional probabilities and the Bayes” rule.

3. Results and discussion

Although we do not know any of probabilities directly, we know the following:

P (randomly selected liabilities transactions) = 0,48

P (error / processed transactions) = 0,015

P (randomly selected receivables transaction) = 0,37

P (error / processed transactions) = 0,025

P (randomly selected other accounting transactions) = 0,15

P (error / processed transactions) = 0,068

The only information that we need to be able to compute these conditionals is the
denominator, or P (error) because using the six probabilities here, we can derive the numerator
of the three equations as

P (processed liability transactions and error occurs) = P (processed a random liability
transactions) x P (error / processed liability transactions) = 0,48 * 0,015 = 0,0072

P (processed receivables transactions and error occurs) = P (processed a random
receivables transaction) x P (error / processed receivables transactions) = 0,37 * 0,025 =
0,0093

P (processed other accounting transactions and error occurs) = P (processed a random other
accounting transactions) x P (error / processed other accounting transactions) = 0,15 * 0,068 =
0,0102

This is a-priori probability of error = P (processed liability transactions and error occurs) +
P (processed receivables transactions and error occurs) + P (processed other accounting
transactions and error occurs) = 0,0072 + 0,0093 + 0,0102 = 0,0267

Now when is known that the probability of error = 0,0267, we can substitute this as the
denominator in the given equations and solve for the posterior probabilities as follows:

P (processed liability transactions and error occurs) = 0,0072 / 0,0267 = 0,27

P (processed receivables transactions and error occurs) = 0,0093 / 0,0267 = 0,35

P (processed other accounting transactions and error occurs) = 0,0102 / 0,0267 = 0,38

However there is the highest number of liabilities transactions, it is more likely that there is
error in receivables transactions. In fact, it is least likely that processed liabilities transactions
in error because liabilities transactions has an error rate so much less than the other two
groups of transactions. However there are more liabilities transactions, it is unlikely that there
is an error.
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What is important in the above results is not the precise algebraic calculations that are
essential to any scientific investigation of accounting issues, but the qualitative insights that
are obtained from them. As long as not every accounting entry can be investigated by
regulatory body (internal or external), it would clearly be helpful to quickly target the highest
imprecision in accounting data that can be investigated later with more sophisticated tools and
techniques.

4. Conclusion

Benford's law is effective in detecting data bias in journal entries but ineffective in
detecting the specific error or fraud. The probability that Benford's law will detect error or
fraud is highly likely and the auditor should apply further techniques to evaluate all
possibilities before launching a full-fledged re-examination of the data and its sources. One
tool that can be used and be very effective is called Bayes” Rule.

Bayes” Rule is applied in situations where new information changes the probability of
events of interest. These changes in probability are called belief revisions. Belief revisions
could be applicate widely in forensic accounting as new items of evidence collected
sequentially prompts auditors to reassess their beliefs on the assertions.

In forensic accounting and auditing, the use of conditional probabilities is extremely
pertinent, as the forensic accountant attempts to assess the occurrence of fraud and other
financial irregularities based on observation of financial data. However, in many practical
situations while the occurrence of the event, or evidence, is known with certainty, the chances
of the event occurring before the fact are difficult to assess directly. For these types of
problems, an extension of conditional probabilities through Bayes” Rule (also known as
Bayes” theorem) has to be applied. However Benford’s law is necessary part of many an
auditing and a forensic accounting software, the application of Bayes” rule is absent however
it can effectively complete any auditing or forensic accounting software.
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Elimination of Tax Avoidance in EU by Introducing
of Interest Limitation Rules

Milada Kucekoval

Abstract

In July 2016 the Economic and Financial Affairs Council formally adopted the directive
addressing tax avoidance practices commonly used by large companies. The scope of directive
covers all taxpayers that are subject to corporate tax in one or more member state, including
subsidiaries of companies based in third countries. Content of the article is an analysis of the
provisions regarding the limitations of the deductibility of interest that aim to discourage
companies from creating artificial debt arrangements designed to minimise taxes.
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Tax avoidance, interest limitation rules, thin capitalisation
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1. Uvod

Prvotnym cielom EU v oblasti zdatiovania bola celkovd harmonizacia zékladu dane
aj danovych sadzieb u priamych aj nepriamych dani. Vzhl'adom k tomu, Ze prijatie opatreni
na priblizenie dafiovych systémov a nakoniec aj samotna harmonizacia dani v EU si vyzaduje
jednotny stihlas vietkych ¢&lenskych $tatov, EU upustila od pdvodnych zamerov uplnej
harmonizacie a jej institicie sa zamerali na odstranenie prekazok fungovania jednotného trhu
a vytvaranie podmienok spravodlivej hospodarskej stt'aze. Kym v oblasti nepriamych dani
sa EU podarilo nastavit' vo viacerych aspektoch spolo¢né podmienky zdanenia nevyhnutné
pre fungovanie jednotného trhu, pri priamych daniach sa doteraz presadili len minimalne
Standardy zdafiovania vybranych druhov pasivnych prijmov, a to dividend, urokov a licen¢nych
poplatkov. V zaujme boja proti vyhybaniu sa dafiovym povinnostiam vsak EU v roku 2015
zverejnila akény plan pre spravodlivy a efektivny systém dane z prijmov pravnickych osob, kde
zédmerom deklarovanych cielov je v kraitkodobom horizonte rozhodnut o spdsobe
implementacie vysledkov medzinarodného projektu OECD zameranom na er6ziu zakladu dane
a presun ziskov nadnarodnych spolo¢nosti (Base erosion and profit shifting - BEPS) v EU
a v strednodobom a dlhodobom horizonte zverejnit’ revidovany navrh tykajuci sa spolo¢ného
konsolidovaného zakladu dane z prijmov pravnickych os6b (Common Consolidated Corporate
Tax Base - CCCTB) [5]. Dokazom désledného plnenia cielov EU je aktualne prijatie Smernice
proti vyhybaniu sa danovym povinnostiam, ktoré maji priamy vplyv na fungovanie vntitorného
trhu (Anti Tax Avoidance Directive - ATAD) [1]. Obsahom ustanoveni tejto smernice je aj
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2. Sucasny stav zdanovania urokov z uverov a pozifiek v EU

Zdanovanie Grokov v EU aktualne upravuje Smernica Rady 2003/49/ES?, ktora eliminuje
zrazkovl dan z trokov a licencnych poplatkov medzi zdruzenymi spolo¢nostami z r6znych
¢lenskych Statov, kde spolo¢nosti sa na Gcely tejto smernice povazuju za zdruzené, ak jedna
z0 spolo¢nosti ma bezprostredny minimalny podiel 25 % na kapitale druhej spolo¢nosti alebo
tretia spolo¢nost’ ma bezprostredny minimalny podiel 25 % na kapitéale prvej spolo¢nosti, ako
aj druhej spolo¢nosti.’

Okrem toho viaceré ¢lenské Staty v suvislosti s trokovymi platbami vyuzivaju Vv ramci
narodnych pravidiel ustanovenia, ktoré maju priamy vplyv na vypocet zakladu dane z prijmov.
Cielom tychto ustanoveni je zabranit' danovnikom, najmi nadnarodnym spolo¢nostiam,
vyuzivat' rozdiely V narodnej uprave zdanovania Statov za Ucelom vyhybania sa daiovej
povinnosti.

Vo vseobecnosti si uroky finan¢nou kompenzéciou veritel’a, ktory na urcity cas poskytuje
penazné prostriedky dlZnikovi. Z hl'adiska vplyvu Grokovych platieb na zaklad dane z prijmov
je potrebné sledovat’ dva aspekty. U veritel'a su uroky zdanitelnym prijmom, ktory zvysSuje
zaklad dane anaopak udlznika zdanitelnym vydavkom, ktory znizuje zaklad dane.
Spolocnosti, ktoré patria do jednej skupiny a maju sidlo Vv réznych danovych jurisdikciach,
mozu za Gcelom vyhybania sa daitovej povinnosti vyuzivat urokové platby na zniZenie zakladu
dane u dlznika v jurisdikcii s vy$§im danovym zat'azenim a naopak u veritel'a v jurisdikcii
s niz§im danovym zatazenim dochadza k zvyseniu zakladu dane. Vysledkom tohto konania je
niz§ia daiiova povinnost’ nadnarodnej skupiny.

Niektoré clenské Staty za ucelom elimindcie tohto konania vyuzivaji narodné pravidla na
obmedzenie vysky daitovo uznanych trokov v prislusSnom zdaiiovacom obdobi. Tieto pravidla

vvvvv

vvvvv

Rozdiely su badatel'né aj v sposobe vypoctu daitovo uznate'nych urokov. Pravidla limitacie
urokov vo vSeobecnosti stanovuju sumu urokovych ndkladov (vydavkov), ktort si danovnik
mdze odpocitat’ na danové ucely. Tieto pravidla zahfiiaja pravidla nizkej kapitalizacie zaloZzené
na uréitom fixnom pomere, napriklad pomere dlhu k vyske vlastného imania dafiovnika (Ceska
republika) alebo pravidla zalozené na ukazovateli EBITDA? t.j. vyske zisku pred arokmi,
zdanenim, odpismi a amortizaciou (Nemecko, Slovenska republika).

2.1 Slovenska republika

vvvvv

ako aj stvisiace vydavky (nédklady) na prijaté uvery a p6zi¢ky (napr. znalecké posudky,
poplatky za zaruky, sprostredkovatel'ské provizie), ak veritel’ je zavislou osobou vo vztahu
k dlznikovi. Danovymi vydavkami danovnika v takomto pripade nie su uroky presahujice
25 % hodnoty ukazovatel'a EBITDA, vypocitané¢ho ako sucet vysledku hospodarenia pred
zdanenim (vykazaného v G¢tovnej zavierke), nakladovych urokov a odpisov.

Zavislou osobou V sulade so zdkonom o dani z prijmov je blizka osoba definovana podla
Obcianskeho zakonnika (napr. pribuzny v priamom rade, surodenci, manzelia) alebo
ekonomicky, persondlne alebo inak prepojena osoba.

Ekonomickym alebo personalnym prepojenim je ucast’ osoby na majetku, kontrole alebo
vedeni inej osoby alebo vzdjomny vztah medzi osobami, ktoré si pod kontrolou alebo vedenim

2 Smernica Rady 2003/49/ES o spolo¢nom systéme zdafiovania uplatiovanom na vyplaty urokov a
licen¢nych poplatkov medzi zdruzenymi spolo¢nostami roznych ¢lenskych Statov.

3 Clenské $taty majGi moznost’ nahradit’ uvedené kritérium minimalnym podielom na hlasovacich
pravach.

4 Earnings before interest, tax, depreciation and amortisation (EBITDA).
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tej istej osoby alebo v ktorych ma tato osoba priamy alebo nepriamy majetkovy podiel, pricom
ucast'ou na:

1. majetku alebo kontrole sa rozumie viac ako 25 % priamy alebo nepriamy podiel alebo
nepriamy odvodeny podiel na zakladnom imani alebo na hlasovacich pravach,

2. vedeni sa rozumie vzt'ah Clenov Statutarnych orgénov alebo ¢lenov dozornych organov
obchodnej spolo¢nosti alebo druzstva k tejto obchodnej spoloc¢nosti alebo druzstvu.

Inym prepojenim je obchodny vzt'ah vytvoreny predovSetkym na ucel znizenia zakladu dane
alebo zvySenia daiiovej straty.

Okrem toho, ak veritel’ poskytuje Giver alebo p6zi¢ku dlznikovi, ktory je na zaklade vysSie
uvedenych pravidiel nezavislou osobou k veritel'ovi, ale veritel' sicasne sam prijme priamo
stivisiaci uver od osoby zavislej vo vztahu K dlznikovi, veritel’ a dlznik sa na Gcéely vysSie
uvedenych pravidiel povazuju za zavislé osoby.

Obmedzenie danovej uznatel'nosti urokov sa v Slovenskej republike nevztahuje na dlznika,
ktory je bankou, poistoviiou alebo =zaistoviiou, osobou podla osobitného predpisu
(t. . vymedzenym financnym sprostredkovatelom a poradcom, subjektom kolektivneho
investovania, spravcovskou spolo¢nostou, realitnou spolo¢nostou) alebo lizingovou
spolo¢nost’ou [6].

2.2 Spolkova republika Nemecko

Nékladové uroky danovnika st v Nemecku odpocitatelné do vysky trokovych vynosov.
Podrla zakladného pravidla ndkladové troky, ktoré nie s kryté urokovymi vynosmi, je mozné
odpocitat’ od zékladu dane len do vysky 30 % ukazovatela EBITDA, t. j. zisku pred zdanenim,
urokmi a odpismi.

Ak suma vypocitaného pomeru ukazovatela EBITDA je vysSia ako suma urokovych
nakladov, legislativa v Nemecku umoZiluje danovnikovi prenos nevycerpanej EBITDA
do piatich nasledujucich hospodarskych rokov. Podobne ak nastane opacna situacia, t.].
urokové naklady nie st plne odpocitatelné ani po zohl'adneni trokovych vynosov, stanoveného
pomeru ukazovatela EBITDA z aktudlneho zdanovacieho obdobia, resp. prenesenych sim
nevycerpanej EBITDA z minulych rokov, daflovnik si moZe tieto nevycerpané uroky preniest
neobmedzene do d’alsich obdobi.

VysSie uvedené pravidla sa vSak neaplikujii v pripade, Ze vySka nédkladovych urokov
po odpocitani trokovych vynosov nepresiahne fixny prah 3 mil. EUR. V tomto pripade st
uroky odpocitatel'né v plnej vyske.

Pravidla pre obmedzenie vysky urokov sa v Nemecku vzt'ahuji na danovnikov tvoriacich
skupinu podnikov.®> Oslobodenie od uplatnenia pravidla sa tyka datiovnika, ktory je ¢lenom
skupiny podnikov, ak pomer vlastného imania dafnovnika k jeho majetku je vyssi alebo rovny
ako pomer vlastného imania celej skupiny k majetku tejto skupiny, priCom odchylka nizsia ako
dva percentualne body je akceptovatel'na. V takomto pripade mé danovnik narok na odpocet
urokov v plnej vyske.

Vyssie uvedend vynimka sa neaplikuje v pripade Skodlivého dlhového financovania
spolo¢nikmi. Toto Skodlivé financovanie nastava ak viac ako 10 % urokovych nakladov suvisi
S pozickami od spolo¢nikov s viac ako 25 %-tnym priamym alebo nepriamym podielom
Vv spolo¢nosti [2] [3].

5 V stlade s nemeckym zdkonom o dani z prijmov sa pre skupinu podnikov, na Géely limitacie vysky trokov,
pouziva pojem koncern, ktory vo vSeobecnosti tvori podnik s jednym alebo viacerymi podnikmi, ktoré st alebo
by mohli byt’ konsolidované v stlade s IFRS alebo inymi uctovnymi Standardmi. Prislusnost’ ku koncernu vznika
aj v pripade, Ze finan¢na a obchodna politika podnikov moéze byt pre tieto podniky stanovovana jednotne.

481



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6t September 2016

2.3 Ceska republika

Datiovnik v Ceskej republike si neméze znizit’ zéklad dane o finanéné vydavky (naklady),®
ak veritel’ je zavislou osobou vo vztahu k dlznikovi, a to vo vyske finanénych vydavkov
(nakladov) zo sumy, o ktora uhrn uverovych finan¢nych nastrojov od zavislych osdb v priebehu
zdanovacieho obdobia alebo obdobia, za ktoré sa poddva dailové priznanie, presahuje:

- Sestnasobok vysky vlastného imania, ak prijemcom tverového finanéného nastroja
je banka alebo poist'ovia, alebo

- Stvorndsobok vysky vlastného imania u ostatnych prijemcov uverovych finan¢nych
nastrojov.

V stilade so zdkonom o dani z prijmov st zavislymi osobami kapitdlovo alebo inak
prepojené osoby.

Osoby sa v Ceskej republike povazuju za kapitalovo prepojené, ak jedna osoba ma priamy
alebo nepriamy aspon 25 % podiel na zakladnom imani alebo hlasovacich pravach druhej
osoby, alebo jedna osoba ma priamy alebo nepriamy aspon 25 % na zakladnom imani alebo
hlasovacich pravach viac osob.

Iné prepojenie nastava, ak jedna osoba sa podiel'a na vedeni alebo kontrole inej osoby.
Zavislymi osobami su aj osoby, na ktorych vedeni alebo kontrole sa podiel'aji rovnaké osoby
alebo osoby blizke, d’alej osoby, ktoré ovladaju alebo st ovladané, tiez osoby kontrolované
rovnakou ovladajucou osobou. Zavislymi osobami su aj blizke osoby a osoby, ktoré vytvorili
pravny vztah prevazne za G¢elom zniZenia zdkladu dane alebo zvySenia dafiove;j straty.

V pripade, ze podmienkou pre poskytnutie uverového finanéného nastroja dlznikovi
veritelom je poskytnutie priamo stvisiaceho uveru, pdzicky alebo vkladu tomuto veritel'ovi
zavislou osobou vo vztahu k dlznikovi, povazuje sa na tcely tohto ustanovenia a vzhl'adom
Kk tomuto tverovému finanénému nastroju veritel’ za zavisli osobu vo vzt'ahu k dlznikovi [7].

3. Opatrenia EU proti vyhybaniu sa dafiovym povinnostiam

V juli 2016 bolo v EU oficialne prijaté znenie smernice, ktorou sa zavadzaju pravidla proti

praktikdm vyhybania sa dafiovym povinnostiach v piatich’ konkrétnych oblastiach:
- limitacia (odpocitatel'nost’) urokov (Akcia 4 projektu BEPS),
- zdanovanie pri odchode (prepojenost’ na CCCTB),
- vSeobecné pravidlo proti zneuZivaniu (prepojenost’ na CCCTB),
- pravidla pre kontrolované zahrani¢né spolo¢nosti (Akcia 3 projektu BEPS),
- hybridné nestlady (Akcia 2 projektu BEPS).

Cielom smernice je zabezpeCenie koherentnej a koordinovanej implementicie troch
akénych planov projektu BEPS, ako aj dvoch d’alsich pravidiel nad ramec projektu BEPS, ktoré
sa zaoberaju aspektmi BEPS stvisiacimi S navrhom CCCTB.

Rozsah smernice pokryva danovnikov, ktori podliehaji dani z prijmov pravnickych osob
v jednom alebo viacerych clenskych statoch, vratane stalych prevadzkarni subjektov, ktori
st dafiovymi rezidentmi v tretej krajine.

Clenské $taty budu povinné implementovat’ ustanovenia smernice (s vynimkou zdafiovania
pri odchode®) do narodnych zakonov a predpisov do 31. decembra 2018. Na ziadost’ ¢lenskych
Statov vSak bola do smernice doplnena vynimka tykajuca sa pravidla limitacie urokov.
Vzhladom na to, Ze praca v OECD na Akcii 4, z ktorej toto ustanovenie vychadza nebola

® Finanénymi vydavkami (ndkladmi) su troky z Giverovych finanénych nastrojov a stvisiace vydavky (naklady),
vratane vydavkov (nakladov) na obstaranie, spracovanie uverov, poplatkov za zaruky.

" Obsahom povodného navrhu smernice bolo aj ustanovenie 0 zmene metddy vyhatia prijmu na metodu
zapodtu dane (Switch-over clause). Z dovodu, Ze viaceré CS nesuhlasili s tymto pravidlom, prislugné
ustanovenie upravujuce tuto oblast’ bolo zo smernice odstranené.

& Povinna implementacia do 31. decembra 2019.

482



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6t September 2016

v niektorych aspektoch este dokoncend, Clenské Staty, ktoré v narodnej legislative upravuju
rovnako ucinné pravidla ako pravidlo limitacie Grokov, mozu tieto pravidla uplatnovat
do konca nasledujuceho roku od datumu dosiahnutia dohody medzi ¢lenmi OECD, najneskor
vSak do 1. januara 2024.

3.1 Pravidlo limitacie urokov
Podkladom pre spracovanie tohto pravidla v smernici ATAD bola Akcia 4 projektu BEPS.

od zavislych aj nezavislych osob.

Pravidlom sa zavadzaji obmedzenia pre odpocitatelnost’ Cistych trokovych
nakladov, t. j. arokovych nakladov zniZzenych o trokové vynosy. Prislusny ¢lanok v smernici
ATAD je tvoreny ustanoveniami, ktoré ¢lenské Staty musia povinne implementovat’ v narodnej
legislative. Obsahom niektorych ustanoveni st vSak aj vynimky a oslobodenia, ktoré budu
Clenské Staty zavadzat’ na baze dobrovolnosti.

Na zéklade pravidla limit4cie urokov, ¢isté irokové naklady su odpocitatelné v zdaiovacom
obdobi, v ktorom vznikli len do sumy, ktord zodpoveda 30 % zdanite'ného zisku pred urokmi,
zdanenim, odpismi a amortizaciou (EBITDA).® Ked'ze smernicou sa zavadzajii minimalne
Standardy, Clenské Staty mozu za ucelom vyssej ochrany stanovit’ nizs$i percentudlny pomer
alebo pri vypocte prislusného pomeru vychadzat' aj zo zdaniteného zisku pred tGrokmi a
zdanenim (EBIT).

Mimo tohto zdkladného pravidla smernica zavadza moznost vyuZzitia vynimiek
a oslobodeni, ktorych implementacia v ¢lenskom $tate bude dobrovol'na. Patri sem:

- vyuzitie bezpe¢ného pristavu, t. j. bez ohl'adu na vysku pomeru EBITDA umoznit’
danovnikom odpocet urokov do vysky 3 mil. EUR,;

- plny odpocet trokov v pripade samostatného podniku, t. j. daflovnika, ktory nie je
sucastou skupiny, za ktoru sa zostavuje konsolidovana uctovna zavierka, nema
zavisly podnik'® alebo stalu prevadzkaret;

- moznost’ vylucit' z rozsahu pdsobnosti ustanovenia uroky z poziciek, ktoré boli
dlhodobych verejnych infrastruktirnych projektov.

Dal3ie osobité vynimky pre limitaciu irokov sa mozu uplatnit’ v pripade dafiovnika, ktory je
¢lenom skupiny zostavujucej konsolidovani uétovnu zavierku. Clensky $tat moze tomuto
danovnikovi umoznit’:

1. plné odpocitanie Cistych trokov, ak danovnik moze preukazat’, ze pomer jeho vlastného
imania k celkovému majetku je rovny alebo vyssi ako ekvivalentny pomer skupiny a zaroven
su splnené dve podmienky:

a) pomer vlastného imania danovnika k jeho celkovému majetku sa povazuje za rovny

k ekvivalentnému pomeru skupiny aj v pripade odchylky nizsej o dva percentudlne

body,

b) majetok a zavizky st ocenené rovnakymi metodami ako v konsolidovanej Gétovne;j
zavierke.

® EBITDA sa vypotita tak, Ze k prijmu, ktory podlieha dani z prijmov pravnickych osdb v ¢lenskom
State danovnika sa pripoc€itaju danovo upravené sumy cistych urokovych nédkladov, ako aj dafiovo
upravené sumy odpisov a amortizacie. Prijem oslobodeny od dane sa z EBITDA danovnika vylaci.

10\/ smernici ATAD sa miesto pojmu zavisla osoba (related party) pouziva pojem prepojeny podnik
(associated enterprise), kde prepojenym podnikom je subjekt, v ktorom ma danovnik priamu alebo
nepriamu Ucast’ z hl'adiska hlasovacich prav alebo vlastnictva kapitalu vo vyske 25 % alebo viac alebo
ma narok na 25 % alebo viac zisku tohto subjektu. Prepojenym podnikom je aj fyzicka osoba alebo
subjekt, ktory ma priamu alebo nepriamu ucast’ na danovnikovi z hl'adiska hlasovacich prav alebo
vlastnictva kapitalu vo vyske 25 % alebo viac alebo ma narok na 25 % alebo viac zisku tohto dafiovnika.
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2. odpocitanie cCistych trokov v sume vysSej ako 30 % EBITDA na zéklade vypoctu
pozostavajticeho z dvoch krokov:

a) V prvom kroku sa vypocita skupinovy koeficient ako podiel ¢istych urokovych nakladov

celej skupiny voci tretim osobam a ukazovatel'a EBITDA za celt skupinu,

b) vdruhom kroku sa EBITDA danovnika vynasobi skupinovym koeficientom

vypocitanym v prvom kroku.
Clensky $tat moze tiez zaviest pravidla pre prenos nevycerpanych urokov a trokovej
kapacity, t. j. ¢lensky §tat moze daniovnikom umoznit’:
- prenos nevycerpanych trokov do buducich obdobi bez ¢asového obmedzenia alebo
- prenos nevycerpanych urokov do budtcich obdobi bez casového obmedzenia
a uplatnenie nevycCerpanych urokov v predchadzajacich obdobiach po dobu maximalne
3 rokov alebo

~ prenos nevyCerpanych tUrokov do budacich obdobi bez casového obmedzenia
a nevyuzitej urokovej kapacity po dobu maximalne 5 rokov.

Hoci sa vo vSeobecnosti pripista, Ze obmedzenia pre odpocet Grokov by sa mali tykat
aj finan¢énych spolo¢nosti (napr. poistovne), diskusia Ktejto téme nie je vEU ani
v medzinarodnom kontexte este uzavreta. Z tohto dévodu smernica umoziuje vylucit' z rozsahu
uplatiiovania pravidla limitacie trokov financné spolo¢nosti.

3.2 Désledky pravidla limitacie irokov na financovanie podnikov
Pravidlo ma za ciel’ zabranit’ skupinam podnikov prestivat’ zisky z jurisdikcii s vysokym

zdanenim do krajin s rezimami s niz§im zdanenim prostrednictvom platieb trokov z iverov
vyska urokov, na odpocet ktorej méa danovnik narok v zdaitovacom obdobi bez ohl'adu na to, ¢i
poskytovatel'om p6zicky je zavisla alebo nezavisla, t. j. tretia osoba. To m6ze mat’ negativny
dopad na podnikatel'ské subjekty, ktoré ziskaji legitimny uver od banky na rozvoj
podnikatel'skych aktivit. Hoci podkladom pre znenie tohto ustanovenia bola Akcia 4
projektu BEPS, v samotnom texte tejto akcie sa uvadza, Ze k erozii zakladu dane a presunu
ziskov dochadza v dosledku $truktirovanych transakcii s tretimi stranami; prikladom takejto
transakcie je platba trokov V situacii, ked’ veritel' poskytne pozicku tretej osobe (t. j. veritel
a dlznik su nezavislé osoby), pricom financné prostriedky na tito pdzic¢ku ziskal veritel' od
zavislej osoby Kk dlznikovi, ktorej nasledne vyplaca trokové platby inkasované od dlznika [3].
Tieto umelé situacie v narodne;j legislative zohl'adituj napr. Slovenské aj Ceska republika.

Za urciti kompenzaciu proti tymto negativnym dopadom je mozné povazovat zavedenie
ustanoveni, ktorych obsahom st vynimky, respektive aj oslobodenia z rozsahu uplatiiovania
pravidla. Na druhej strane vSetky tieto formy zmieriiujicich opatreni su zaloZzené na baze
dobrovol'nej implementacie v nadrodnej legislative ¢lenskych §tatov, o moéze vyrazne ovplyvnit’
vypocet zékladu dane danovnikov Vv jednotlivych $tatoch.

Nasledujuca analyza poukazuje na mozné dopady vyuzitia tychto vynimiek na vypocet
odpoctu trokov danovnika v zdanovacom obdobi.

Aplikacia pravidiel pre limitdaciu urokov

Danovnik B je sufastou nadnarodnej skupiny, ktord zostavuje konsolidovanu uctovnu
zavierku, kde vstupné udaje nevyhnutné pre vypocet vysky danovo uznatenych urokov
v zdaniovacom obdobi prezentuje tabulka ¢. 1.
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Tabulka 1: Udaje o nadndrodnej skupine v mil. EUR
Spolo¢nost’ Vlastné Majetok Pozicky | Cisté iiroky EBITDA
imanie od tretich
0s6b
Materska spolo¢nost’ 200 200 0 0 20
Spolo¢nost’ A 200 200 0 0 20
Spolo¢nost’ B 200 400 200 19 20
Konsolidované udaje 600 800 200 19 60

Clenské $taty po implementacii pravidla budi povinné obmedzit' odpoéitatelnost’ irokov
danovnika B do vysky 30 % ukazovatela EBITDA. Toto obmedzenie sa bude tykat’ urokov
Na moznost’ vzniku diferencii vo vypocte danovo uznatelnych urokov vyuzijeme tri
simulacie, kde:
1. spolo¢nost’ B je rezidentom S$tatu, ktory uplatiiuje len zdkladné pravidlo, t. j. troky st
odpocitatel'né do vysky 30 % EBITDA;
2. spolocnost’” B je rezidentom S§tatu, ktory okrem zakladného pravidla uplatiiuje pri
urokoch bezpec¢ny pristav, t. j. fixna sumu 3 mil. EUR;
3. spolocnost’ B je rezidentom S$tatu, ktory okrem zdkladného pravidla a bezpecného
pristavu aplikuje vynimky pre konsolidovanu skupinu.

Sposob vypoctu odpocitatel'nej vySky urokov za zdanovacie obdobie prezentuje nasledujiuca
tabul’ka.

Tabulka 2: Aplikacia pravidiel pre limitaciu uirokov v spolocnosti B

Limitacia arokov v spolo¢nosti B

Zakladné Vynimka
pravidlo (bezpeény VynimKy pre u¢tovnu konsolidovani skupinu (KS)
30 % EBITDA pristav)
1. Odpocet &istych 2. Odpocet urokov v sume
6 mil. EUR 3 mil. EUR | urokov v plnej sume, ak | prevysujucej 30% EBITDA

VIe/Mg > Viks/Mks

a) K = CU tretie strany/EBITDAks
K =19/60 = 0,32

b) EBITDAsx K
20 x 0,32 =6,4 mil. EUR
Zoznam pouzitych skratiek: VI - viastné imanie, M - majetok, K - skupinovy koeficient, CU - isté viroky.

0,50 <0,75

V prvom pripade, ak danovnik B je rezidentom ¢lenského $tatu, ktory neuplatiuje aplikaciu
ziadnych vynimiek mimo zakladného pravidla, danovnik si znizi zaklad dane o 6 mil. EUR.

V druhom pripade je danovnikovi umoznené zohl'adnit’ navyse bezpe¢ny pristav 3 mil. EUR,
ale vzhl'adom na to, zZe zdkladné pravidlo mu umoziuje odpocet vyssej sumy, danovnik si znizi
zaklad dane o 6 mil. EUR.

V tretom pripade, aplikujic vynimky pre konsolidovanti skupinu, datiovnikovi by sice
nevznikol narok na plny odpocet trokov, pretoze podl'a prvého kritéria pomer vlastného imania
danovnika k jeho majetku nie je vys$si alebo rovny ako ekvivalentny pomer konsolidovanej
skupiny, no vd’aka druhému kritériu by sa odpocet urokov danovnika zvysil o 400 tis. EUR,
t. j. na sumu 6,4 mil. EUR.

Dolezit¢ vtomto pripade je poznamenat, ze mozné navysSenie odpoctu v pripade
konsolidovanej skupiny je mozné, len ak niektory ¢len zo skupiny eviduje uver alebo pdzicku
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voci nezavislej (tretej) osobe. To znamena, ze ak by danovnik B evidoval p6Zi¢ku od nezavislej
osoby, nemohol by aplikovat’ vynimku pre konsolidovant skupinu.

Dal$ou eventualnou vynimkou v jednotlivych pripadoch by navy$e mohlo byt povolenie
prenosu nevycerpanych (daniovo neuznanych) urokov do nasledujucich alebo predchadzajucich
obdobi.

4. Zaver

Na ziadost’ Clenskych statov bola do smernice ATAD doplnena vynimka tykajuca sa pravidla
limitacie Grokov. Vzhl'adom na to, ze praca v OECD na Akcii 4, z ktorej toto ustanovenie
vychadza nebola v niektorych aspektoch eSte dokonCena, Clenské Staty, ktoré uplatiuju
v narodnej legislative k 8. augustu 2016 pravidla rovnako ucinné ako pravidlo limitacie Grokov,
mozu tieto pravidld pouzivat' do konca nasledujuceho roku od datumu dosiahnutia dohody
medzi ¢lenmi OECD, najneskor vSak do 1. januéra 2024.

Z analyzovanych S§tatov sa k pravidlu limitacie urokov najviac priblizuje Nemecko,
¢o vychadza zfaktu, Ze nemecké pravidla boli zohladfiované pri tvorbe navrhu
smernice ATAD. V pripade Slovenskej republiky je mozné identifikovat’ niekol’ko rozdielov.
Prvym je rozsah uplatnenia, ktory sa na rozdiel od smernice ATAD vzt'ahuje len na zavislé
osoby, t. j. tprava sa netyka urokov od nezavislych (tretich) osob. Pri posudzovani vysky
danovo uznatel'nych tirokov sa vychadza len zo sumy urokovych nakladov, pricom v sulade so
znenim smernice ATAD sa ich suma zniZuje o urokové vynosy. Diferencia je aj v samotnom
vypocte ukazovatel'a EBITDA. Kym v Slovenskej republike st podkladom pre vypocet tohto
ukazovatel'a udaje z uétovnictva, smernica ATAD sa priamo odvoldva na prijem, ktory
podlieha dani z prijmov pravnickych os6b. Pomer pre urCenie danovych vydavkov je
v Slovenskej republike sice stanoveny na nizsej urovni 25 %, smernica vSak stanovuje len
minimalne §tandardy a uplatiiovanie prisnejsich pravidiel je povolené. Podobne aj v Ceskej
republike sa prislusné pravidla vzt'ahujui len na zavislé osoby. Podstatnym rozdielom je vSak
skutoCnost’, Ze tieto pravidld vychadzaju z pravidiel nizkej kapitalizacie zalozenej na pomere
dlhu k vlastnému imaniu danovnika (tento princip bol v minulosti vyuzivany v Nemecku aj
v Slovenskej republike).

To, €1 su vnutrostatne pravidla Clenského Statu, zamerané na predchadzanie BEPS rizik
v suvislosti s urokovymi platbami, rovnako u¢inné ako pravidla limitacie urokov
v smernici ATAD zhodnoti Eurdpska komisia.

Napriek tomu, Zze Clenské Staty dosiahli konsenzus k zneniu smernice ATAD, nadalej
ostavaju otvorené body na dopracovanie, a to nielen v pripade pravidla limitacie tGrokov.
Aktualnou ulohou Europskej komisie je predlozit do oktobra 2016 novy navrh upravy
hybridnych nestladov, ktory na rozdiel od aktualnej Gipravy zohl'adni riziko vzniku hybridnych
nestladov Vv stvislosti so zapojenim tretich krajin do tychto umelych Struktar. Prijatie nového
znenia sa ocakava do konca roka 2016, ciZze eSte pocas predsednictva Slovenskej
republiky Rade EU.
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Stock market volatility in the euro area countries
with highest government debt?!

Lumir Kulhanek?

Abstract

The main objective of this paper is to investigate and evaluate development of stock market
volatility in the euro area countries with highest public debt. Seven countries with the highest
public debt to gross domestic product ratio in 2014 are analysed: Greece, Italy, Portugal,
Cyprus, lIreland, Belgium, and Spain. First, we will take notice of the development of the
selected stock markets both before and during the debt crisis. Subsequently, a comparison of
returns and volatility will be made. Both returns and risks of stock market indexes will be
analysed, as well as trends of volatility development among particular countries. The
comparison of stock market volatility in examined period from 2003:12 to 2016:09 has
confirmed divergence in volatility development trends in analysed euro area countries with
highest public debt after end of the year 2009.

Key words
stock market returns, risk, euro area, public debt

JEL Classification: G11, G15

1. Uvod

Dluhova krize v eurozoné podstatné zvysila zéjem teoretikll a tviircti hospodaiské politiky
o problematiku dlouhodobych trokovych sazeb a vyvoje trhu dluhopisti. Pon¢kud stranou
pfitom zustaly otdzky vzdjemnych vazeb mezi vyvojem trhit dluhopisovych a akciovych,
velikosti vefejného zadluzeni, zménami dlouhodobych trokovych sazeb a moznych dopadl na
vynosy a riziko na akciovych trzich. Proto je cilem tohoto pfispévku zjistit, zda vyvoj
akciovych trhi v sedmi zemich eurozony s nejvyss§im vefejnym zadluzenim v poméru k
hrubému domacimu produktu vykazuje odliSné charakteristiky vyvoje, projevujici se ve
vynosech a volatilité akciovych indext. Analyza je provedena pro 7 zemi eurozény (Recko,
Italie, Portugalsko, Kypr, Irsko, Belgie a Spanélsko), které vykazovaly v roce 2014 nejvyssi
miru zadluzeni.

Vyvoj volatility bude posouzen jednak v pritbéhu Casu, jednak ve vztahu k zménam vynost
na akciovych trzich. V prvni ¢asti pfispévku bude podéna strucna charakteristika
analyzovanych ekonomik a bude provedena komparace jejich vefejného zadluzeni. V druhé
casti bude piredstaven vyvoj akciovych indexiit v obdobi pied a po vzniku dluhové krize
eurozony a budou vzijemné porovnany zakladni kvantitativni charakteristiky akciovych trhli
sledovanych zemi. V tfeti ¢asti budou analyzovany mési¢ni vynosy a riziko spjaté s vynosy S
vyuzitim narodnich indext akciovych trha pfisluSnych zemi a jejich zmény. V zavérecné casti
bude posouzen vyvoj volatility vynost a porovnany trendy vyvoje volatility akciovych trhii po

! This paper was supported within SGS Project VSB — TU Ostrava 2016/54 Modelling of Behavioural
Factors in Financial Markets.
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vzniku dluhové krize eurozony. Srovnani akciovych trhii je provedeno pro roky 2007 a 2015,
vynosy a volatilita jsou analyzovany za obdobi 2003:12-2016:09. Pro postizeni vlivu dluhové
krize je toto obdobi rovnéz roz¢lenéno na dvé dilci obdobi: 2003:12-2010:04 a 2010:05-
2016:09. Ptestoze prvni dil¢i obdobi zahrnuje jednotlivé faze globalni finan¢ni krize 2007-
2009 a pocatky® dluhové krize eurozény na konci roku 2009, zvlastni pozornost je vénovana
vyvoji akciovych trhit v obdobi 2010:05-2016:009.

2. Vybrané charakteristiky analyzovanych ekonomik

Velikost analyzovanych sedmi ekonomik eurozony s nejvys$sim vetejnym zadluzenim je
znaéné rozdilna. Zatimco Italie a Spanélsko jsou z hlediska poétu obyvatel fazeny v eurozoné
do skupiny velkych zemi, Portugalsko, Recko a Belgie naleZi mezi ekonomiky stéedni. Irsko
fadi Baldwin a Wyplosz (2015) mezi "malé staty” a Kypr pak mezi "aplné nejmensi staty".
Rovnéz hospodaiska sila sledovanych ekonomik posuzovand podle velikosti hrubého
domaciho produktu je znatné rozdilna. Italie a Spanélsko jsou podle velikosti tohoto
ukazatele klasifikovany jako ekonomiky velké. Portugalsko, Recko, Belgie i Irsko naleZi mezi
ekonomiky malé, jejichz podil na celkovém HDP eurozény se pohybuje mezi 1 az 3 %. Kypr
je nutno podle tohoto ukazatele fadit mezi ekonomiky "drobné" ¢i "nepatrné" s podilem na
celkovém produktu méné nez 1 %, resp. méné nez 0,1 % EU. Podily jednotlivych zemi s
nejvyssim zadluzenim na poctu obyvatel eurozény a na celkovém HDP eurozony v trznich
cenach jsou uvedeny v tabulce €. 1, ktera také postihuje pokles podilii analyzovanych zemi na
HDP eurozoény v roce 2015 oproti roku 2007.

Table 1: Relativni velikost analyzovanych ekonomik (podil na populaci a na HDP eurozony)

Podil na populaci (%) Podil na HDP (%)

2007 2015 2007 2015
Italie 18,3 18,0 17,4 15,7
Spanélsko 14,1 13,7 11,7 10,3
Belgie 3,3 3,3 3,7 39
Irsko 1,4 1.4 2,1 2,4
Portugalsko 3,3 3,1 1,9 1,7
Recko 3,5 3,2 2,5 1,7
Kypr 0,24 0,25 0,19 0,17

Zdroj: Viasmi vypocet podle http:/lappsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_pjan&lang=en,
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_gdp&lang=en.

Z hlediska ekonomické vyspélosti vykazuji dvé z analyzovanych ekonomik (Belgie a Irsko)
hruby domaci produkt na obyvatele v trznich cenach vyssi nez priimér eurozony (EA=100), a
to jak vjednotkach spole¢né mény (EUR), tak v standardu parity kupni sily (PPS). Toto
konstatovani plati jak pro rok 2007, tak pro rok 2015. HDP na obyvatele v parité kupni sily
Italie a Spanélska je pod primérem eurozoény, v roce 2015 v porovnani s rokem 2007 poklesl,
pohybuje se vSak nadale nad arovni 91 %, resp. 84 % jejiho priméru. Jak je ziejmé z tabulky

cv w7

3 Cilem stati neni datovani vzniku a etapizace krizi. Proto je aplikovan v piipadé globalni finan¢ni krize piistup
Federal Reserve Board of St. Louis (2009) a Bank for International Settlements (2009, s. 16-19). U dluhové krize
eurozény je vyuzit piistup Evropské centralni banky (ECB, 2010, s. 73), kterd 10. 5. 2010 oznamila zavedeni
Securities Markets Programme. Analogickd ¢lenéni pouZzivaji také Arghyrou a Kontonikas (2012), Constancio
(2012), Kalbaska a Gatkowski (2012) ¢i Cline (2016).
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eurozony jeho aroven vzrostla v roce 2015 pouze v Portugalsku, v Recku a Kypru byl oproti
roku 2007 zaznamenan zna¢ny pokles.

Verejné zadluzeni v poméru k hrubému domacimu produktu zacalo v analyzovanych
zemich dynamicky rist po roce 2007. Jak je zfejmé z grafu ¢. 1, v obdobi let 2003-2007
dokonce pokleslo s vyjimkou Recka a Portugalska u viech dalsich analyzovanych zemi. Od
roku 2007 se viak vefejné zadluzeni Recka zvysilo do roku 2011 o dvé tietiny z103,1 % HDP
na 172,1 % HDP a v roce 2015 doséhlo 176,9 % HDP. S podobnou dynamikou vzrostlo
portugalské zadluzeni z 68,4 % HDP v roce 2007 na 111,4 % HDP v roce 20011, resp. 129,0
% HDP v roce 2015.

Table 2: Vyspélost analyzovanych ekonomik (Hruby domdci produkt na 1 obyvatele, Eurozona = 100)

HDP/obyv. (EUR) HDP/obyv. (PPS)

2007 2015 2007 2015
Italie 94 88 96 91
Spanélsko 82 75 93 84
Belgie 112 119 102 110
Irsko 154 179 133 166
Portugalsko 57 56 71 73
Recko 73 53 82 66
Kypr 79 68 93 77

Zdroj: http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_10_pc&lang=en.

Figure 1: Vyvoj verejného zadluzeni nejvice zadluzenych zemi eurozony (% HDP)
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Zdroj: AMECO online (http://ec.europa.eu/economy_finance/ameco/user).

Irsko a Spanélsko, které pied krizi vykazovaly nizké vefejné zadluzeni (23,9 % a 35,5 %
HDP v roce 2007), vykazaly do roku 2011 rast zadluzeni na 4,5nasobek a dvojnasobek hodnot
roku 2007. Do roku 2015 zadluzeni gpanélska dale vzrostlo na 99,2 % HDP, v Irsku naproti
tomu pokleslo ze 109 % na 93,8 % HDP. V Italii a Belgii, které¢ jiz pred krizi vykazovaly
relativné vysoké zadluzeni ve vztahu k HDP, byla dynamika nizsi, presto se zadluzeni do roku
2015 zvysilo ptiblizn€ o tfetinu a pétinu urovné roku 2007. Jak je rovnéz ziejmé z grafu €. 1,
zadluzeni ve vztahu k HDP je ve vSech sledovanych zemich vyssi nez €ini primér eurozény
(92,9 % HDP v roce 2015). Pozadovanou maximalni Groven vefejného zadluzeni ve vysi 60
% HDP vSak kromé analyzovanych zemi v roce 2015 prekracuje také dalSich 7 zemi eurozony
a stanovené kritérium je tak napliilovano pouze v 5 malych ekonomikéch (Slovensko, Litva,
Lotyssko, Lucembursko a Estonsko). Vysoké vefejné zadluzeni je jednou z pficin dluhové
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krize v eurozong, ktera se postupné rozvinula od roku 2009. V jejim pribéhu se financovani
vetejného dluhu na finanénim trhu pro nékteré zemé stalo ptili§ drahé nebo dokonce nemozné.
Vyse vetejného dluhu pfitom hrozila, Ze se jeho financovani vymkne kontrole. V téchto
podminkach doslo nejen k ristu vynost statnich dluhopisti fady zemi, ale také k rastu
dlouhodobych trokovych sazeb obecné a k zménam ratingu mnoha zemi eurozony.

Po padu banky Lehman Brothers v zafi 2008 a vypuknuti finan¢ni krize, zacaly finan¢ni
trhy diferencovat v eurozoné¢ mezi bonitou vladnich dluhti riznych ¢lenskych zemi. Jak je
ziejmé z grafu €. 2, tendence k rlstu spreadu dlouhodobych urokovych sazeb sledovanych
zemi vuci Némecku sice v roce 2009 zesldbla, s plnou silou se vSak projevila v roce 2010 a
pokracovala v roce 2011. Vynosy desetiletych statnich dluhopist od roku 2009 prudce rostly v
predeviéim Recku, kde se v tmoru 2012 piiblizily témé k 30 %. S mirnym &asovym
zpozdénim a s pon¢kud nizs$i dynamikou poté vzrostly vynosy desetiletych statnich dluhopisii
na urovein mezi 10 az 15 % také v Irsku a Portugalsku. Nad urovein 6 % vzrostly vynosy
statnich dluhopisii v roce 2011 a 2012 také v Italii a Spanélsku, kde vyvolaly vazné problémy
s financovanim vladnich dluht. Spready italskych a $panélskych dlouhodobych trokovych
sazeb vic¢i Némecku po jejich snizeni v roce 2013 dodnes osciluji mezi 1,0 az 1,5 %. V Belgii
naproti tomu spready desetiletych statnich dluhopist neptekrocily uroven 3 % a dlouhodobé
urokové sazby od prosince roku 2011 zacaly postupné klesat. Od prosince 2012 jsou pak
oproti sazbam némeckym vyssi jen 0 0,5 p.b. az 1 p.b.

Figure 2: Spready dlouhodobych urokovych sazeb vybranych zemi vii¢i Némecku (%)
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Zdroj: ECB (http://sdw.ecb.europa.eu).

Vyvoj spreadit dlouhodobych urokovych sazeb po roce 2007 naznacuje, ze relativni vyse
vefejného zadluZzeni zdaleka neni jedinym faktorem urcujicim vyvoj vynost statnich
dluhopisii na finan¢nim trhu. I zemé s relativné vysokym podilem dluhu na HDP se muze pfi
dobrém ratingovém hodnoceni vyhnout neudrzitelné vysokym nékladim financovani
vetejného dluhu.

3. Akciové trhy analyzovanych ekonomik

Vyvoj akciovych trhii a riziko byl nejprve analyzovan za obdobi od prosince 2003 do zafi
2016. Vychodisko pro analyzu a naslednou komparaci vynosu a volatility predstavovaly
narodni akciové indexy s mésicni frekvenci dat publikované OECD. Vyvoj kyperského trhu je
posuzovan na zakladé Dow Jones Cyprus Total Stock Market Index, vyvoj v eurozéné ve
slozeni 19 zemi (EA 19) je reprezentovan Siroce koncipovanym indexem The Dow Jones
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EURO STOXX, ktery zahrnuje vice 320 spoletnosti ze zemi eurozény. Casové fady
meési¢nich dat jsou kalkulovany jako pruméry dennich uzaviracich hodnot indext v
prislusném mésici, vSechny akciové indexy byly pfepocteny na shodny zéklad 2010:04 =100.

Z vyvoje akciovych indext za celé obdobi 2003:12-2016:09 znazornéného v grafu ¢. 3, je
ziejmy relativné velmi dynamicky rust sledovanych akciovych trhd do roku 2007. Poté
nasledoval prudky propad akciovych trhi trvajici do biezna roku 2009, kdy byly zaznamenany
minimalni hodnoty akciovych indexii ve vSech sledovanych zemich. Nasledujici kratké
oziveni akciovych trhii bylo ukonéeno jest¢ v druhé poloviné roku 2009. Od pocatku roku
2010 je vyvoj akciovych trhti sledovanych zemi podstatné méné synchronni, v pribéhu roku
2011 se pak v jejich vyvoji zacina projevovat vyrazna divergence. V Belgii a Irsku akciové
trhy v druhé poloviné roku 2011 opét rostou, dokonce s vy$$i dynamikou nez index pro
EA_19. Akciové trhy v Italii, Spandlsku a Portugalsku vykazuji do poloviny roku 2014
mirnou dynamiku rlstu, nasledujici pokles trhti vyusti v roce 2016 ve stagnaci indexti na
hodnoté 80-90 % vychozi Grovné z dubna/kvétna roku 2010. Na feckém akciovém trhu se
prosadila tendence k poklesu a na konci sledovaného obdobi hodnota indexu je nizsi nez 30 %
vychozi trovné. Vyvoj kyperského indexu lze oznacit jako kolaps trhu.

Figure 3: Vyvoj indexii akciovych trhii V obdobi 2003:12 — 2016:09 (2010:04 = 100)
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Zdroj: OECD (http://stats.oecd.org/index.aspx?queryid=21761#).

Zakladni kvantitativni charakteristiky akciovych trhli jednotlivych zemi vychazeji z
vybranych ukazateli velikosti trhti a likvidity trha. Velikost akciovych trhii je sledovana
prostiednictvim ukazatele trzni kapitalizace v absolutnich hodnotach, pro mezinarodni
srovnani a pro posouzeni vyznamu akciového trhu v ekonomice je pak trzni kapitalizace
vyjadifovéana ve vztahu k HDP. Soucasné je sledovéana celkovéa hodnota uzavienych obchodi s
akciemi za pfisluSné obdobi ve vztahu k HDP a likvidita trhu prostfednictvim ukazatele miry
obratu. Mira obratu akciového trhu (turnover ratio) porovnava celkovou hodnotu akcii
zobchodovanych za ptislusné obdobi s priimérnou trzni kapitalizaci tohoto obdobi (Kulhanek,
Poloucek, Stavarek, 2004, s. 3-4). Analyzovanych 7 akciovych trhti se na celkové trzni
kapitalizaci akciovych trhii eurozony ve vysi 6120,6 mld. USD v roce 2015 podilelo celkem
33 % (Worldbank, 2016, serie CM.MKT.LCAP.CD). Podily jednotlivych nejvice zadluzenych
zemi eurozona vSak byly znacéné€ rozdilné. V zésad¢ vSak tyto podily odrazely jiz vyse
uvedenou odlisnou velikost sledovanych ekonomik. Celkové je vS8ak nutno konstatovat, ze
trzni kapitalizace vSech sledovanych akciovych trhli nejvice zadluzenych zemi eurozony je ve
srovnani s trhy nejvétsimi mala, resp. velmi mala. Napiiklad nejvétsi ze sledovanych trhi,
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akciovy trh Spanélska s trzni kapitalizaci 787,2 mld. USD v roce 2015, nedosahuje ani 40 %
velikosti trhu francouzského. Jak jiz vSak bylo uvedeno vySe, pro mezinarodni komparace je
nutno pouzit zejména ukazatel trzni kapitalizace ve vztahu k hrubému doméacimu produktu.
Pomér trzni kapitalizace akciovych trhti k HDP je v jednotlivych zemich eurozény znacné
odlisny, v roce 2009 se napiiklad pohyboval od 5,7 % HDP na Slovensku po 208,5 % HDP v
Lucembursku (Worldbank, 2016, serie CM.MKT.LCAP.GD.ZS). Primér eurozony piitom
¢inil 53,1 % HDP. Trzni kapitalizace ve Francii je proti priméru eurozony vyssi (72,3 % HDP
v roce 2009), v Némecku naopak tradi¢né nizsi (37,8 % v roce 2009). Jak je ziejmé z tabulky
¢. 3, v roce 2015 vykazoval mezi analyzovanymi zemémi nejvEtsi pomér trzni kapitalizace k
HDP belgicky akciovy trh. S primérem eurozony (65,3 %) je srovnatelny Spanélsky trh, ktery
zaznamenal od roku 2007 vyrazny propad trzni kapitalizace. Trzni kapitalizace vSech dalSich
trhti byla ve sledovaném obdobi nizs§i nez primér eurozony, pficemz vSechny zaznamenaly
podobné jako Spanélsko vyznamné sniZeni tohoto ukazatele v roce 2015 oproti roku 2007.

Table 3: Trzni kapitalizace, objem obchodii na akciovych trzich a turnover ratio

Trzni Trzni Hodnota | Hodnota | Turnover | Turnover

kapit. kapit. obchodii | obchodii ratio ratio

(% HDP) | (% HDP) | (% HDP) | (% HDP) | (%) (%)

2007 2015 2007 2014 2007 2014
Italie* 48,7 27,3 100,5 95,6 206,4 350,0
Spanélsko 121,7 65,7 154,0 71,8 126,6 99,9
Belgie 81,7 91,1 49,1 20,2 60,1 28,3
Irsko 53,3 45,1 9,1 6,5 17,1 11,6
Portugalsko 55,1 30,1 57,2 20,3 103,9 81,0
Recko 83,2 21,6 38,2 14,0 45,9 59,9
Kypr 71,6 13,8 18,5 0,2 25,9 1,4

Zdroj: Vlastni vypocet podle World Bank (2016). Pozn.: * Trzni kapitalizace Itdlie - rok 2014,

Udaje v tabulce &. 3 rovnéZ potvrzuji velmi podobné tendence ve vyvoji objemu obchodi s
akciemi na trzich sledovanych zemi. Celkova hodnota uzavienych obchodu s akciemi Vv
poméru k HDP se podstatné snizila v Recku, Portugalsku a na Kypru. Pokles objemu obchodi
ve Spanélsku a Belgii je svou intenzitou srovnatelny s primérem eurozény. Naproti tomu vV
Italii a ¢astecné i v Irsku byl pokles relativné nizky. V Italii navic pfi soucasném poklesu trzni
kapitalizace doSlo k zvySeni likvidity trhu a mira obratu italského trhu dosdhla mezi
sledovanymi zemémi eurozona extrémné vysoké urovné 350 %. Mira obratu jednotlivych
akciovych trhli neni v tomto ptispévku dale podrobnéji analyzovéna, v Italii je vSak ptiblizné
Ctyfnasobnd oproti eurozoné jako celku. VysSi miru obratu nez je primér eurozony vykazuje
také Spanélsko. Tyto hodnoty ukazatele nazorné ilustruji velmi rozdilnou likviditu akciovych
trhll v nejvice zadluZzenych zemich eurozony.

4. Vynosy a riziko akciovych trhi nejvice zadluZzenych zemi eurozony

Vynosy akciovych trhii jsou sledovany jako mési¢ni neanualizované vynosy v procentech.
Jsou vypocteny podle standardniho vztahu jako rozdil ptirozenych logaritmi indextu (x100).
Historické volatilita je urc¢ena jako smérodatna odchylka logaritmt historickych vynost. Pro
posouzeni dynamiky vyvoje vynosi a volatility v Case jsou pouzity rovnéz klouzaveé
dvanactimésicni praméry ptislusnych veliCin a jejich trendové hodnoty, které byly ziskany
filtrovanim Hodrick-Prescottovym filtrem se standardnim vyhlazovacim parametrem pro
mesicni data. Jak je zfeymé z vybranych zakladnich popisnych charakteristik mésicnich

493



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

vynost za obdobi 2003:12-2016:09 v tabulce €. 4, akciové trhy téchto zemi vykazuji n¢které
rysy vlastni méné vyspé&lym trhiim nebo dokonce emerging® markets. Vynosy akcii na téchto
trzich jsou v dlouhodobém horizontu vyssi nez vynosy na nejvyspélejsich trzich (Kulhanek,
Soltés, 2010, s. 273), vy$§i mira vynost je viak pochopitelnd dosahovana pii vys§i mife rizika
spjatého s témito vynosy. V kratkodobych casovych horizontech pak lze na téchto trzich
zaznamenat také mnohem vys$si negativni vynosy, nez zpravidla vykazuji nejvyspélejsi trhy.

Table 4: Vybrané popisné charakteristiky mésicnich vynosi (2003:12 — 2016:09)
KyprY | Recko | Itilie | Spaii. | Irsko |Portug.| Belgie | Euroz. | Ném.

Primér -504| -087| -0,A5| 0,10 0,17 0,20f 0,45 0,21 0,47
Sm. odch. | 18,31 8,02 5,22 504 554 475| 440 457| 4,80
Max. 31,6 16,7 16,8 13,5 14,5 10,6 9,4 12,5 13,0
Min. -152,8| -30,9| -22,7| -156| -318| -22,1| -272| -22,1| -234

Var.rozp.| 1845| 476| 395| 291| 46,3| 327| 366| 346/ 364
Sikmost -453| -045| -0,79| -0,70| -166| -1,13| -1,97| -1,28| -1,41
Spicatost | 37,73| 3,66| 570| 3,82 979| 584| 1235 697| 7,76
Jarque-B. | 6279,4 81| 62,7| 169| 3665| 845 | 659,8| 142,6| 197,0
Pozn.: Kypr od 2007:01.

Akciové trhy Kypru, Recka a Italie vykazuji negativni stfedni hodnotu mési¢nich vynost za
celé sledované obdobi a soucasné také (spolecné s Irskem) nejvyssi riziko, nepodminéna
variabilita vynost méfend smérodatnou odchylkou se pohybuje v rozmezi 5,22 az 18,31.
Kladna stfedni hodnota mésiénich vynost akciovych trhii Portugalska, Spanélska a Belgie je
niZ8i ve srovnani s nejvyspélejsimi trhy (Némeckem, Velkou Britanii a USA) a jak je zfeymé z
grafu €. 4, je spjata také s vyS$i smérodatnou odchylkou v rozmezi 4,75 az 5,54 oproti
smérodatné odchylce mési¢nich vynost v eurozoné (4,57).

Table 5: Vybrané popisné charakteristiky mésicnich vymosit v obdobi dluhové krize (2010:05 — 2016:09)

Kypr | Recko | Italie | Spaf. | Irsko |Portug. | Belgie | Euroz. | Ném.
Primér -6,35| -160| -0,19 | -0,33 0,79 | -0,13 0,51 0,20 0,49
Sm. odch. | 20,34 8,74 5,13 5,18 3,83 4,38 3,37 4,25 4,61
Max. 27,8 15,4 9,5 9,5 7,5 8,8 8,0 1,7 7,9
Min. -1528 | -214 | -180 | -146 | -146 | -11,1| -10,6 | -17,6 | -20,4
Var. rozp. | 180,6 36,8 27,5 24,1 22,1 19,8 18,6 25,3 28,3
Sikmost -494 | -0,04 | -0,71| -057| -09 | -047| -055| -1,20 | -1,35
Spicatost | 36,26 2,51 3,95 3,32 5,17 3,12 3,72 5,65 6,91
Jarque-B. | 3862,3 0,8 9,4 4,5 27,0 2,9 5,6 41,2 72,4

Dopad dluhové krize eurozény na sledované akciové trhy je ziejmy pii porovnani vyse
uvedenych charakteristik s daty pro obdobi od kvétna 2010, kterd jsou uvedena v tabulce €. 5.
Pouze dvé zemé (Belgie a Irsko) v tomto obdobi zaznamenaly kladnou stfedni hodnotu
vynost. K zvyseni rizika spjatého s vynosem pfitom doslo u tif zemi (Kypr, Recko,
Spanélsko). V duisledku poklesu rizika na irském a belgickém trhu vykéazaly tyto trhy nizsi
riziko nez trh némecky a eurozony. Z popisnych charakteristik mési¢nich vynost pro celé
zkoumané obdobi 1 pro obdobi dluhové krize také plyne, ze SpiCatost empirického rozdé€leni

4V této souvislosti stoji za zminku, Ze napt. Morgan Stanley International Corp. presunul Recko z vyspélych trhi
mezi emerging markets.

494



8™ International Scientific Conference Managing and Modelling of Financial Risks
VSB-TU of Ostrava, Faculty of Economics, Department of Finance

Ostrava
5t _ 6™ September 2016

vynosti je ve vSech pfipadech kladna a je ve shod¢€ s obecnou tendenci pozorovanou ve
finan¢nich ¢asovych fadach, podobné jako negativni Sikmost ve vSech piipadech.

Figure 4: Smérodatné odchylky vynosit a vynosy akciovych trhii (2003:12 — 2016:09)
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Dalsi typickou vlastnost finan¢nich ¢asovych fad, shlukovani volatility, kterou vykazuji

meési¢ni vynosy vSech narodnich akciovych trhii nejvice zadluzenych zemi eurozény za
sledované obdobi 2003:12-2016:09 zachycuje graf €. 5.
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Figure 5: Mésicni vynosy indexii akciovych trii analyzovanych zemi
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Volatilita vynost na vyspélych i méné vyspélych akciovych trzich mé tendenci objevovat
se v nékterych obdobich ve shlucich nizkych volatilit, v jinych obdobich pak ve shlucich
vysokych volatilit vynost akciovych trh. Nazornou ilustraci této skutecnosti pro obdobi
nizkych volatilit je vyvoj mési¢nich vynost indexti sledovanych akciovych trhii v letech 2004
az 2006. Pti srovnani s vysi spreadii desetiletych statnich dluhopisii zemi eurozony (viz diive
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v grafu €. 2), je zfejmé, ze jde pravé o obdobi nizkych dlouhodobych trokovych sazeb a
obdobi minimélnich spreadi vynost desetiletych statnich dluhopisti zadluzenych zemi vici
vynostim némeckych desetiletych dluhopist. Vystiznou ilustraci shlukovani vysokych volatilit
poskytuje vyvoj akciovych trhii nejvice zadluzenych zemi eurozéony od zatfi roku 2008. V
nékterych zemich, zejm. v Recku, ¢aste¢né také v Italii a Spanélsku, trva do soudasnosti.
Naproti tomu belgicky, irsky a portugalsky trh jiz vykazuji navrat do obdobi shlukovani
nizkych volatilit vynosi, podobné jako pted rokem 2008.

5. Vyvoj volatility akciovych trhi nejvice zadluZenych zemi eurozony

Se zménami volatility sledovanych Sesti akciovych trhii v ¢ase souvisi také pakovy efekt.
Predstavuje tendenci volatility rozdilné reagovat na rust akciovych trhli a na jejich pokles. Pti
rastu akciovych trhti ma volatilita zpravidla tendenci k poklesu, naproti tomu pii poklesu
akciovych trhii zpravidla vykazuje tendenci k riistu, ktera je zpravidla také siln€jsi nez opacna
tendence k poklesu. Reakce na stejnou zménu akciového indexu narodniho kapitalového trhu
je tedy pii jeho poklesu vyssi, nez reakce v ptipad¢ jeho ristu.

K postizeni souvislosti mezi vyvojem vynosu a rizika byly pro vSechny sledované akciové
trhy vytvofeny casové fady pramérnych hodnot mési¢nich vynost a rizika s klouzavé
posuvnym oknem o délce 12 meésicli. Nasledné bylo provedeno grafické srovnani vyvoje
téchto velicin v jednotlivych zemich za celé obdobi. Pro kazdou zemi byl také zjiStén
korelacni koeficient téchto Casovych fad vynost a rizika s dvandctimési¢nim klouzave
posuvnym oknem. Korela¢ni koeficienty ¢asovych fad vynost a rizika s dvanactimé&sicnim
klouzavé posuvnym oknem (viz graf. ¢. 6) vykazuji pro vSechny sledované zemé negativni
hodnoty. Niz§ich negativnich hodnot oproti priméru eurozony, Némecka ¢i Velké Britanie ve
vysi -0,6 dosahuji korela¢ni koeficienty vynost a rizika v ptipadé Spanélska, Portugalska a
Italie v rozmezi od -0,47 do -0,53. Korelaéni koeficient vynosu a rizika feckého akciového
trhu je v absolutni hodnoté mirné nad primérem eurozony, v piipadé Irska a Belgie pak
dosahuje urovné -0,8.

Figure 6: Korelacni koeficienty vynosit a rizika akciovych trhi
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Vyvoj dvanactimésicnich klouzavych primérti vynosu a rizika pro Sest sledovanych zemi s
nejvyssim verejnym zadluzenim dokumentuje graf ¢. 7. Potvrzuje, Ze tendence k vyraznému
rustu volatility akciovych trhli se ve vSech zemich zietelné projevila od ctvrtého Ctvrtleti roku
2007 v souvislosti s poklesem kladnych temp riistu vynosti. Skokovou zménu volatility, ktera
je jednim z projevl propadu akciovych trhi v souvislosti s financni krizi, pak doslo v fijnu
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roku 2008. Podobny rist volatility byl naptfiklad zaznamenan také ve tietim Ctvrtleti roku
2001, kdy vyvoj vynost akciovych trha byl spjat s internetovou bublinou a jejim naslednym

splasknutim.
Figure 7: Vyvoj vwnosii a rizika
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Zmény volatility akciovych trhii byly analyzovany také z hlediska trendd jejich vyvoje,
pficemz trendové hodnoty byly ziskany filtrovanim casovych fad s vyuzitim Hodrick-

Prescottova filtru (vysledky na tomto misté neuvadime). Nasledn¢ byla graficky provedena
mezinarodni komparace trendi vyvoje volatility akciovych trhl. v pribéhu sledovaného

obdobi 2003:03 — 2013:02 vykazovala volatilita akciovych trhi vSech sledovanych vysoce
zadluZzenych ekonomik, Némecka i Velké Britanie pfiblizn€¢ do tnora roku 2009 ptes
rozdilnou troven volatility v zasad¢ shodné trendy vyvoje. Nésledujici vyvoj je vSak nutno
povazovat za divergentni. V Recku trend rostouci volatility dale strmé& pokraluje, ve
Spanélsku a Portugalsku doslo k zvolnéni jeho riistu, v pfipadé Italie se trend rostouci

volatility v zasad¢ zastavil. V Irsku a Belgii se naproti tomu zacal prosazovat relativné strmy
trend poklesu volatility k trovni let 2004-2005, podobné jako ve Velké Britanii. Trend k

poklesu volatility se zacal prosazovat také na némeckém akciovém trhu, byt jen s velmi

pozvolnym pribé¢hem. Trendy vyvoje volatility nejvétSich akciovych trhii, britského a
némeckého, jsou pii vyssi trovni volatility némeckého trhu vice vzajemné sladéné nez trendy

vyvoje volatility trhi zemi s nejvySSim vefejnym zadluZenim. Podobné jsou také vice
korelovany vynosy nejvyspélejsich akciovych trhi.
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6. Shrnuti

Akciové trhy zemi eurozony jsou vyspélymi akciovymi trhy. Jejich velikost v absolutnim i
relativnim vyjadieni, objemy obchodt a likvidita vykazuji ¢etné odlisSnosti. Vynosy akciovych
trhli Sesti zemi eurozony s nejvetSim verejnym zadluzenim vykazuji obecné vyssi variabilitu a
jsou spjaty s vysSim rizikem. V pfipadé vyznamnych zmén na finan¢nich trzich nebo v dobé
finan¢nich krizi se tyto rozdily dale zvysuji.

Od vzniku eurozény vykazovaly akciové trhy analyzovanych zemi eurozony s nejvysSim
vefejnym zadluZenim piiblizné do biezna roku 2009 v zasad¢ shodné trendy ve vyvoji vynostu
a volatility. Finan¢ni krize a vznik dluhové krize se vSak v téchto zemich kromé jiného
projevily podstatné vice v poklesu vynost akciovych trhii a ristu jejich volatility. Trend
poklesu volatility vynost akciovych indexti a soucasného rastu vynost se dosud projevil
pouze v Belgii a v Irsku. K mirnému snizeni volatility, avSak pfi negativni stiedni hodnoté
vynost doslo v Italii a Portugalsku. V dalSich tfech zemich dale vzrostla volatilita pii
pretrvavajici negativni stiedni hodnoté mési¢nich vynost. Rist indexii narodnich akciovych
trhtt v Recku a na Kypru se neobnovil a akciové indexy Portugalska, Spanélska a Italie jsou
hluboko pod urovni roku 2007 ¢i 2010.
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Comparing inequality of distributions on the basis of
mixed Lorenz curves

Tommaso Lando?!, Lucio Bertoli-Barsotti?

Abstract

The Lorenz dominance (LD) is generally used to rank Lorenz curves (LCs) or, equivalently, the
corresponding distributions, in terms of inequality. When LCs intersect, the LD is not verified,
but we can rely on weaker orders such as the upward or downward second-degree Lorenz
dominance (2-LD), which emphasize the effect of the left or the right tail, respectively. The main
idea of this paper it to propose a dominance relation that lies between the LD and the 2-LD, i.e.
weaker than the former and stronger than the latter. For this purpose, we introduce a mixed Lorenz
curve, that is, a mix of the original LC and a symmetric trasformation of it. By so doing, our
approach is also intended to emphasize both tails of the distribution, rather than one. We provide
an exemplification with regard to distributions of income.

Key words
Lorenz ordering, majorization, inequality, disparity, stochastic dominance

JEL Classification: D31, D63, 132

1. Introduction

The Lorenz curve (LC) is a primary tool for comparison of distributions of non-negative
variables (e.g. random variables or statistical variables) in terms of inequality. Its use in the
field of economics, for the measurement of income inequality is well known. The LC gives rise
to a preorder, that is, the Lorenz dominance (LD), that is generally used to rank distributions
based on their degree of inequality. In particular, according to the LD, the higher of two non-
intersecting Lorenz curves shows less inequality compared to the lower one, therefore we can
establish a preference relation between the two corresponding distributions. In an economic
framework, the LD is coherent with the Pigou-Dalton condition, i.e. the so called “principle of
transfers”. According to this principle, the higher of two non-intersecting Lorenz curves can be
obtained from the lower one by an iteration of income transfers from “richer” to “poorer”
individuals (the so called elementary transfers or T-transforms, Marshall et al., 2009, p. 32, also
called progressive transfers, Shorrocks and Foster, 1987). For this reason, the “coherence” with
the LD represents a fundamental property for all inequality measures.

However, many empirical studies revealed that Lorenz curves often intersect in the practice,
therefore it is not rare to find couples of distributions that cannot be ranked based on the LD.
In such cases, we can compare the intersecting distributions by relying on weaker orders of
inequality, such as the second-degree Lorenz dominance, 2-LD (Aaberge, 2009). The basic idea
of the 2-LD is to move from the (first-degree) LD to a dominance relation of higher degree by
cumulating LCs i) from the bottom or, ii), from the top. In the first case (i), this idea has been
analysed in several works, related to the concept of third-order stochastic dominance (see e.g.
Atkinson, 2008) or third-degree inverse stochastic dominance (Muliere and Scarsini, 1989).
These orderings emphasize the left tail of the distribution. Indeed, many authors (see e.g.

1 Tommaso Lando, University of Bergamo and VVSB-TU Ostrava, tommaso.lando@unibag.it.
2 Lucio Bertoli-Barsotti, University of Bergamo, lucio.bertoli-barsotti@unibag.it.
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Shorrocks and Foster, 1987; Dardanoni and Lambert, 1988; Atkinson, 2008) agree that an
elementary transfer should be more equalizing the “lower” it occurs in the distribution, that is,
the principle of aversion to downside inequality (Davies and Hoy, 1995). On the other hand,
the second idea (ii), introduced by Muliere and Scarsini (1989) and more recently developed by
Aaberge (2009), emphasizes the right tail of the distribution. This can be interesting, for
instance, in an economic context, where a lot of attention is recently given to those variations
occurring at the top of the income distribution (Makdissi and Yazbeck, 2014).

The basic idea of this paper is to overcome some possible (related) issues of the 2-LD. First,
the 2-LD may be a too weak dominance relation for comparing distributions. In this regard, we
recall that, distributions with equal values of the Gini index can be easily ranked with the 2-LD,
especially if they are single-crossing (see e.g. Zoli, 1999 or Lando and Bertoli-Barsotti, 2016).
Thus, 2-LD may be too restrictive, because the weight that it attaches to one of the two tails
may be excessive so that it may reverse an extreme situation such as the equality of the Gini.
Moreover, by choosing to emphasize the left (right) tail, the 2-LD logically downsizes the effect
of those variations occurring in the right (left) one. Thus, it might be preferable to combine
those two approaches into a single dominance relation that emphasizes both of the tails at the
same time, as recently proposed by Lando and Bertoli-Barsotti (2016).

2. Preliminaries

In this section we define the LD and analyze its relation with the majorization preorder. We
recall that a preorder is a binary relation < over a set S that is reflexive and transitive. In
particular, observe that a preorder < does not generally satisfy the antisymmetry property (that
is,a < b and b < a does not necessarily imply a = b) and it is generally not total (that is, each
pair a, b in S is not necessarily related by <).

Let F be the space of non-negative distributions F with finite expectation up, F =

{FiF(2)=0vVz<0 A fooo zdF = pp < ). The (generalized) inverse or quantile
distribution of a distribution function F € F is given by

F~'(p) = inf{z: F(2) = p}, p € (0,1) 1)

If F has finite expectation, u, then the Lorenz curve Lg: [0,1] — [0,1] is defined as follows
[16]:

Le(p) =~ J; F71(0)dt,p € (O.1). 2)

We recall that the Gini index is given by twice the area between the Lorenz curve and the
45° line:

[(F)=1-2 [, Le(t)dt. @A)
Let us also define the complementary curve [13], Lg: [0,1] — [0,1], given by
Lr(@) = — J) F* (1~ )dt = 1~ Ls(1 — p),p € (O,1) 4)

Actually, for a given percentage p, Lz (p) represents the percentage of “total” possessed by the
low 100p% part of the distribution, while Lp(p) represents the percentage of “total”
corresponding to the top 100p% part of the distribution. From a geometrical point of view,
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Lz(p), increasing and concave, is the 180° rotation of Lr(p), increasing and convex, with
respect to the point (0.5,0.5).
In the sequel we shall also need the following curve:

L' () =1-Lp' (1 - p), ()

where Lz! and Ly denote, respectively, the inverse functions of L and Ly (that are clearly
invertible).

L7 (p) represents the percentage of population that holds the top 100p% part of the “total”.
We observe that Lz is also a Lorenz curve, in that it is non-decreasing, convex, differentiable
almost everywhere and defined on the set [0,1] (Lz1(0) = 0,Lz*(1) = 1), see Sordo et al.
(2014). From a geometrical point of view, the LC Lz is symmetric with respect to the LC L,
where the axis of symmetry isthe linet = 1 — p.

3. Dominance relations

The Lorenz dominance (or ordering) <, is a pre-order defined over the space F. It can be
defined as follows.

Definition 1. Let F,G € F: we write F <; G ifand only if Lz(p) = L;(p),V p € (0,1).

When the LD is not fulfilled, i.e. when LCs intersect, we need to introduce some weaker
criteria in order to obtain unambiguous rankings. Muliere and Scarsini (1989) suggest using the
third-degree inverse stochastic dominance to rank intersecting Lorenz curves. While the LD
compares the percentages of total (wealth) corresponding to the low 100t% parts of the
distributions, by using the 3-1SD an integration is performed. Hence the comparison concerns
the cumulated percentages of total corresponding to the low 100t% parts of the distributions.
In other words, by so doing we emphasize the left tail of the distribution (i.e. lower incomes).
A parallel approach consists in cumulating LCs from the right: that is, attaching more weighting
to top incomes. In this paper we find it more convenient to adopt the normalized (i.e. based on
the LC) version of the 3-ISD: that is, the second-degree Lorenz dominance (Aaberge, 2009),
defined as follows. Note that our definition slightly differs from Aaberge’s definition in that,
coherently with the literature (see e.g. Marshall et al., 2009) and our definition of LD (Def. 1),
we consider “dominant” the distribution that presents greater inequality.

Definition 2. We say that G second-degree upward Lorenz dominates F, and write F <? G iff:

Jy Le()dp = [ Le(p)dp, vt € [0,1].

We say that G second-degree downward Lorenz dominates F, and write F S% G iff any of the
following equivalent conditions is true:

. t — t—

i) Jy Lr(P)dp < [, Le(p)dp, vt € [0,1]

. 1 1

i) i 1—Le()dp < [, 1 - Le(p)dp, Vt € [0,1]

t—_ t—_

i) J,Lr*(®)dp = [, L' (p)dp, vt € [0,1]

Observe that F <, G implies F <? G and F <? G, but the converse is not necessarily true,
i.e. F <? G and F <% G do not imply the LD. Moreover, note that F <? G implies that L starts

above L. and presents a larger (underlying) area: that is, a lower (or equal) value of the Gini
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index. Differently, F <% G implies that L starts below L but still has a lower (or equal) Gini.

Hence it is apparent that in both cases the condition f01 Lr(p)dp = folLG(p)dp (i.e. T(F) <
I'(G)) is necessary to establish a dominance. In particular, Zoli (1999) argues that if Lorenz
curves cross only once, the value of the Gini index is crucial for determining the (upward)
second-degree Lorenz dominance (this result can be trivially extended to the downward 2-LD).

4. A mixed approach

As stated in the introduction, the objective of this paper is to propose a dominance relation
that emphasizes both the tails of the distributions. Moreover, we aim at defining a preorder that
is finer than the LD (i.e. it can rank a major number of couples of distributions, such as those
that intersect) but less restrictive, i.e. stronger, then the 2-LD. In particular, we focus on the
issue of ranking single-crossing LCs. Indeed, it should be stressed that, in an economic context,
single-crossing LCs occur in most practical cases, as highlighted by the empirical analyses of
Atkinson (1970) and Davies and Hoy (1985), whilst multiple-crossing LCs are very rare. The
formal definition of single-crossing LCs is as follows.

Definition 3. Ly single-crosses L from above if there exist a point ¢, (where 0 < t, < 1) such
that Lp(t) < Lg(t) for 0 < t < t,, where the inequality is strict for some for some 0 < t' <
to, and Lp(t) = Ls(t) for ty <t < 1, where the inequality is strict for some t, < t" < 1.
Similarly, Lg single-crosses L from below iff L single-crosses Ly from above.

Let us introduce a new LC, that is a compound between the LCs Ly and Lz!:

@) =alr(@)+ (1 - a)Lp'(p), 0<a <1 (6)

We denote L% as the mixed Lorenz curve (MLC) of order a. By construction, L%(p)
represents a weighted average between the percentage of “total” possessed by the low 100p%
part of the distribution and the percentage of population that holds the top 100p% part of the
“total”. Clearly, inequality decreases if both these percentage increase, in that inequality
aversion generally corresponds to the principle that i) the low parts of the population should not
be too “poor”, and, symmetrically, ii) the top parts of the total should not be possessed by a too
small number of “rich” people. Therefore, L% combines two complementary approaches into a
single representation of inequality, where the number a may be used as a “mixing” coefficient.
For a = 1 we obtain L} = Lg, whilst, for a = 0, the right tail is moved to the left and vice-
versa, so that L% = Lz1. Hence, generally, a represent the proportion that we want to use in
order to mix the left and right parts of the distribution. We also observe the following properties.

1) L% isaLorenz curve.

2) The LCs Lg, Lz1, L% yield equal values of the Gini coefficient.
3) The LCs Lg, Lzt, L% cross the line t = 1 — p in the same point.
4) Fora = 0.5, L%° is symmetric w.r.t. the linet = 1 — p.

Clearly, if Lg(p) = Ls;(p),Vp € (0,1) then L% (p) = L%(p),Va,p € (0,1). But when the
original LCs intersect it may be useful to introduce a dominance relation that is based on the
integral of L%, rather than L or L. By cumulating such a “mix”, we emphasize both tails at
the same time (with different weights, according to a) and obtain a preorder that generalizes
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the upward and downward 2-LD. We define this preorder as the second-degree mixed Lorenz
dominance of order a (2-MLD of order a).
Definition 4. We say that G second-degree Lorenz dominates F with mixing order a (a €

[0,1]), and write F <2* G, iff [] L& (p)dp > [ L%(p)dp, Vt € [0,1]

Because the cumulation of the MLC is performed from the left to the right, we may easily
understand that the coefficient a determines the disproportion of weights that we want to attach
to the right tail compared to the left one. Moreover, we observe that the 2-MLD has the
following interesting properties.

1) F <>' G isequivalentto F <} G.

2) F<°Gisequivalentto F <% G.

3) F <, Gimplies F <> G,va € [0,1].

4) If Lg, L cross once from above and F Sf’ao G, then F Sf’“ G Va € [ay, 1].

5) If Lg, L cross once from below and F Sf’a" G, then F sf'a G Va € [0, aq].

From the properties above we may observe that the 2-MLD is a preorder between the first
and the second-degree LD. Indeed, the 2-MLD is weaker than the LD but, when LCs are single
crossing, from above or from below, it is stronger than the upward 2-LD or the downward LD,
respectively. Moreover, the 2-MLD is progressively stronger if a gets closer to O (if F, G cross
once from above) or to 1 (if F, G cross once, from below). Clearly, if F, G are single-crossing,
it is not possible to have F <>* G va € [0,1] because this would imply that the LCs do not
intersect. Thus, it would be interesting to find the extreme value of a (that is, the minimum if
the LCs cross from above, the maximum if they cross form below) because this number
provides information about the “strenght* of the dominance. Indeed, F, G cross once from above
1) a is close to 1 means that the dominance of the second-degree is very weak because it mainly
depend on the disproportion between the left and right tails, whilst 2) a is close to 0 means that
the dominance is stronger and almost independent from such disproportion, as it still holds even
if we almost invert the weights of the tails. The concept is very similar, but inverse, if , F,G
cross once from below.

4.1 A practical exemplification

In order to better understand the basic logic of the 2-MLD, in this section we present a case
study. As well known, the LD is commonly used to compare income distributions. We
dowloaded the data from the WIID, that is, the World Income Inequality Database, (UNU-
WIDER, 2015) which collects and stores information on income inequality for developed,
developing, and transition countries. The WIID provides a comprehensive set of income
inequality statistics available and can be downloaded for free. In particular, the WIID provides
the deciles of income distributions, that can be used to determine the LCs, at least approximately
(i.e. consisting of 10 segments). The last version of WIID, that is version 3.3, was released in
2015 and the income distributions correspond to different years and different sources (we refer
to the user guide for further information). The most recent data, for most countries, are generally
referred to years 2009-2010 and, in the whole database, there is no information available after
year 2013. Let us focus on a particular couple of european countries, that is, France and Spain.
The deciles (expressed in percentage) of the income distribution of France, for the year 2011
(source=Eurostat) are

3.5,5.1,6.2,7,7.9,8.38, 10, 11.5, 14, 25.9;
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whilst, for Spain (year=2011, source=Eurostat), we have
1.6,4.3,5.7,6.9,8.1,95, 11, 13.1, 16, 23.9.

Observe that the LCs can be derived very easily by cumulating the deciles.

Let us denote by F, G, respectively, the income distributions of France and Spain. The LCs
of France and Spain, represented in Figure 1, are single-crossing from above, thus the LD is not
verified. In particular, Spain exhibits a greater degree of inequality in the low part of the
distribution, whilst France in exhibits a greater degree of inequality in the high part. The main
questions at this point are: 1) is the right tail of F “heavier, or comparable to the left tail of G?
2) Are we “close“ to the LD or the difference (in terms of inequality) between the two
distributions is weak?

As the Gini index of France is higher than that of Spain (this is evident from the ares under
the LCs in Fig.1), a result of Zoli (1999) guarantees that France dominates Spain w.r.t. the
upward 2-LD, so the left tail of G is “heavier* than the right tail of F. Moreover, by using the
MLD, we can analyze and understand the strenght of the 2-LD dominance. After some
iterations, we obtain that F sf’a G,Va € [0.04,1], so the dominance relation is quite strong
because, in order to compensate the disproportion between the inequality in the left tail of G
and that in the right tail of F, we need a mixing coefficient that is very close to 0. Put otherwise,
the dominance is strong and quite independent from the tails, because it holds even if we move
the 96% of the left tail to the right and vice-versa.

Figure 1: LCs of France (dashed) and Spain (solid)
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5. Conclusion

We proposed a new ordering for comparing distributions in terms of inequality. Our
objective was 1) to obtain an dominance relation that can be placed between the LD and the 2-
LD; 2) to emphasize both tails of the distribution rather than one. Future work will be aimed at
further analysing the mathematical relations beween the 2-MLD and other orders and at
performing larger empirical analysis in order to verify the usefulness of our approach when
dealing with real data.
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Relationship Between Stock Prices and
Microeconomic Variables: Evidence From Prague
Stock Exchange

Marie Ligockéa®, Tomas Prazak 2
Abstract

The influencing variables of stock value can be devided into two basic categories,
macroeconomic and microeconomic factors. This paper is oriented on selected part of
microeconomic factors. The aim of paper is to investigate the existence of relationship between
selected financial ratios and stock prices of companies on the Prague Stock Exchange. The
sector for the analyse is manufacturing for the period from 2005 to 2015. To recognize the
existence of short-time and long-time causality between variables are, used cointegration
methods. It is expected to demonstrate relationship between debt equity ratios and stock prices.

Key words

Financial ratios, cointegration, stock prices, Prague Stock Exchange.

JEL Classification: C32, D24, G32.

1. Introduction

The paper is oriented on factors which have an impact on individual stocks of
manufacturing sector in the Czech Republic. Results can be beneficial for investors who think
about investment to analyzed companies because contemplated variables are factors which
influence firms by business activity. Further attention in the empirical literature is not focused
on the Czech stock market due to small number of publicly traded companies and limited
database. Compared with world exchanges, the market capitalization of the Prague Stock
Exchange is only 952 mld. CZK (39 mld. USD). But despite some limitations time series is
recommended to deal with the Czech stock market of potential causes of the country, because
the Czech Republic was the first post-communist country which has become a wealthy
member of the Group World Bank. Czech crown also well represented a safe haven in the
financial crisis due to the relative stability of the country. At the manufacturing were taken
into account in connection with the position of the national economy both in the Czech
Republic and in the other countries of Central and Eastern Europe.

The aim of the paper is to research existence and strong of relationship between stock
prices of selected Czech manufacturing companies and financial ratios. We examine short —
time links from the microeconomic environment to the Czech stock market. Using data of
stock prices are values of companies listed on Prague Stock Exchange: Cez, Toma, Unipetrol
and Energoaqua. Financial ratios used in study are commonly used ratios of liquidity, activity,
profitability, indebtedness and market value.

1 PhD. Student, Department of Finance and Accounting, ligocka@opf.slu.cz.
2 PhD. Student, Department of Finance and Accounting, 0131824@opf.slu.cz.
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Contribution is divided into several sections. Review of Literature is following after
Introduction where can be found some studies dealing with the issue. Information sources of
data and using methodology are contained in the chapter Data and methodology. Achieved
results are included in other part Empirical results containing the outputs used econometric
tests. The important section of the article is also Conclusion.

2. Review of Literature

A lot of studies have been conducted to examine the link between microeconomic variables
and stock prices or stock returns. The classification can be performed by selected financial
ratios, development of the stock market or methodology used. We take account only literature
that is relevant to the topic. We cite priority papers which are oriented on Central and Eastern
European markets even when they are not dealing directly with the issue of financial ratios.
The reason is the lack of papers focus on the topic of financial ratios.

There can be included Dzikevi¢ius and Saranda (2011) who aimed to determine whether it
is possible to forecast stock prices by estimating the financial ratios of a particular company in
the Lithuanian stock market. They used correlation and covariance as the main analytical
tools. They chose 5 companies and calculated with 20 financial ratios. They found out positive
and negative links between stock returns and financial ratios, but results can be different
depending on the method of calculation ratios.

Bistrova, Lace and Titko (2013) analyzed the relationship between the market and
economic performance of 117 Central and Eastern European companies’. The research
including Czech Republic, Poland, Slovakia and Slovenia were processed by correlation and
quartile analysis. They declared that correlation was insignificant or even negative in the
majority of cases.

Pajuste, Kepitis and Hogfeldt (2000) examined a wide set of risk factors that may influence
equity market fluctuations in the Czech Republic, Estonia, Hungary, Poland and Slovenia.
They found out that local risk factors are the most important in explaining fluctuations of
stock returns in these 5 countries. And the most significant factor is the market risk.

Following papers are concentrated on Central and Eastern European market and crisis
period. There we can involve Egert and Kodenda (2006) who researched movements and
interdependence between Western European and Central and Eastern European stock markets.
They did not find robust cointegration relationship for any of the stock index pairs. But it is
possible to say that there exist signs of short-term spillover effects both in terms of stock
returns and stock price volatility.

Syllignakis and Kouretas (2011) investigated time-varying conditional correlations to the
weekly index returns of the Czech Republic, Estonia, Hungary, Poland, Romania, Slovakia
and Slovenia. The main finding of the present analysis is that there is a statistically significant
increase in conditional correlations between the US and the German stock returns and the
CEE stock returns, particularly during the 2007 — 2009 financial crises, implying that these
emerging markets are exposed to external shocks.

Barunik and Vacha (2011) examined comovement and contagion by researching the
interconnections between Czech, Hungarian, Polish and German stock markets during the
recent crisis. The result of analysis is finding that interconnection between all stock market
changes significant in time. And the strongest interdependencies were found among Czech
and Polish stock market.

Filip, Pece and Pochea (2015) researched the herding behavior of investors in 10 stock
markets for size — ranked portfolios and the impact of the recent financial crisis on the cross —
sectional deviation of stock returns during the extreme market movements. They found
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evidence of herding in Bulgaria, Slovenia, and Latvia for the largest stock portfolio and for
medium-sized portfolios in Estonia.

3. Data and Methodology

First, we used stock prices of four manufacturing companies listed on the Prague stock
exchange. Because of small number of companies working in the same yield we chose
companies of a similar type: Cez, Unipetrol, Toma and Energoaqua. The main subject of
production activity is electricity sales, production, distribution and sale of heat. Unipetrol
processes crude oil and make petrochemical products. Toma operates in the yields of tanning
and chemical production and provides energy services. Energoaqua manufactures and
distributes gas, heat, water, electric energy and cleans waste water. Two companies must be
selected because of short time series. All data on stock prices were retrieved from the Prague
stock exchange. Stock prices are always values to the end of the year. Second, we used
financial ratios which were calculated from financial statements (balance, income statement
and cash flow) of the individual companies. Our dataset covers the period 2005 — 2015 and all
data time series are on annual frequency. All financial ratios were calculated with using
standard methods of financial analysis. We used cash ratio (11), acid test (12), current ratio
(I3), return on assets (ROA), return on capital employed (ROCE), return on equity (ROE),
return on sales (ROS), debt ratio (dr), equity ratio (er), turnaround of inventories (to_inv),
turnover of liabilities (to_lia), turnover of receivables (to_rec) and market to book ratio (m_b).

Before the empirical estimation we present overview of stock prices and financial ratios
development along with elementary descriptive statistics. Figure 1 contains development of
stock prices of Cez, Unipetrol, Toma and Energoaqua during 2005 — 2015, all data are in
Czech crowns.

Figure 1: Development of stock prices of selected companies (in CZK)
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Source: Prague stock exchange, authors” calculations
We can see that development of stock prices of Unipetrol and Toma is very similar, up to
half of the year 2006 when the price of Unipetrol fell down and price of Toma increased. Such
effect is also visible at these two companies since 2012. Interesting trend is in the case of Cez
when stock price rapidly decreased in 2006 and the price gradually fell down during the
analyzed period. Development of stock prices of Energoaqua because price exhibited an
opposite situation.
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Table 1 shows descriptive statistics of four selected companies listed on Prague stock
exchange. We declare mean, median, maximum, minimum, standard deviation, skewness and
kurtosis. We can say that stock prices of Cez, Energoaqua and Unipetrol are positively skewed
and stock price of Toma is negatively skewed. The stocks of Energoaqua and Toma indicated
glut of kurtosis and leptokurtic distribution.

Table 1 Descriptive statistics of stock prices

CEZ ENERGOAQUA | TOMA UNIPETROL
Mean 777.2320 1730.000 654.2200 186.2850
Median 783.9000 1502.000 676.0000 169.5000
Maximum 1362.220 2506.000 822.0000 337.6000
Minimum 444.3000 1400.000 400.1000 130.5000
Std. Dev. 259.4893 435.1439 129.9468 60.84930
Skewness 0.972252 1.121799 -0.613021 1.675553
Kurtosis 3.715325 2.604573 2.720118 4.920826

Source: Authors” calculations

Further we present development of selected financial ratio, the ROA. Figure 2 shows that
ROA had the most stabile development in TOMA, but penetrative fluctuation of this financial
ratio is typical for other companies. The most significant decline of ROA was recorded for
Cez in 2013, for Toma in 2006, for Energoaqua in 2005 and for Unipetrol in 2007.

Figure 2 Development of ROA (in %)
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Source: Authors’ calculations
In the Table 2, there we can find descriptive statistics of ROA of Cez, Energoaqua, Toma
and Unipetrol. We declare mean, median, maximum, minimum, standard deviation, skewness
and kurtosis again. The ROA of Energoaqua, Toma and Unipetrol are positively skewed and
ROA of Cez is negatively skewed. The ROA of Cez and Energoaqua showed the kurtosis.

Table 2 Descriptive statistics of ROA

CEZ ENERGOAQUA | TOMA UNIPETROL
Mean 9.578000 7.136000 3.682000 5.505000
Median 10.24000 6.135000 3.265000 4.210000
Maximum 14.58000 15.53000 5.450000 13.23000
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Minimum 1.900000 2.400000 2.410000 0.190000
Std. Dev. 3.783575 4.067175 1.190936 4.359509
Skewness -0.645027 0.863476 0.547366 0.477568
Kurtosis 2.735034 2.737192 1.675061 1.904924

Source: Authors’ calculations

The adequate method to examine the issue of causation is Granger causality test. It
determines whether the selected microeconomic variables can be useful in forecasting the
stock prices short-run fluctuations and whether these microeconomic variables are affected by
the stock prices. The principal mathematic representation of a Granger causality test is
according Granger (1969):

g g

AY, =B, + Zﬁli AYy; + ZﬁZiAXt—i + &y 1)
=] i1

AX =@y + Z(oli AX i+ Z@mAYt—i T & 2
i1 i1

where Yt and X: represent stock prices, respectively macroeconomic variables. Coefficient t
denotes the time period, &, and &, are uncorrelated stationary random variables. The aim of

test is to reject the Ho: 1 = fo2 = ... =f2q = 0. This hypothesis implies that microeconomic
fundamentals do not Granger cause stock prices. Likewise, failing to reject Ho:
o =@r2=..=@ir = 0 suggest that stock prices do not Granger cause microeconomic
variables.

4. Empirical Results

Before using Granger cointegration test was chosen optimal lag structure. We were able to
set correct lag to one year.

We tried to identify long — time linkages between stock prices and financial ratios but
because of characteristic of time series it was impossible. We used other possibility; it is to
identify short — time relationship between stock prices and financial ratios. This causality
linkage can be researched by Granger causality test. The results of Granger causality tests of
companies Energoaqua and Toma are contained in Table 3. At the beginning we must say that
it was necessary eliminated time series of financial ratios which were stationary to second
difference.

Table 3 Granger causality tests of Energoaqua and Toma

F-statistic Probablity
Energoaqua
L1 =/=> Energoaqua 0.53649 0.4915
Energoaqua =/=> L1 0.03196 0.8640
L2 =/=> Energoaqua 0.33537 0.5836
Energoaqua =/=> L2 0.00668 0.9375
ROA =/=> Energoaqua 20.2058* 0.0041
Energoaqua =/=> ROA 0.77232 0.4133
ROCE =/=> Energoaqua 21.3526* 0.0036
Energoaqua =/=> ROCE 0.72491 0.4272
ROE =/=> Energoaqua 15.2396* 0.0079
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Energoaqua =/=> ROE 1.67255 0.2435
ROS =/=> Energoaqua 5.63405*** 0.0552
Energoaqua =/=> ROS 1.92219 0.2149
TO_LIA =/=> Energoaqua 0.69299 0.4370
Energoaqua =/=>TO_LIA 0.79784 0.4061
TO_REC =/=> Energoaqua 0.07493 0.7935
Energoaqua =/=>TO_REC 0.11477 0.7463
ER =/=> Energoaqua 1.81451 0.2266
Energoaqua =/=> ER 1.08524 0.3377
MB =/=> Energoaqua - -

Energoaqua =/=> MB - -

Toma

ROA =/=>Toma 0.31366 0.5996
Toma =/=> ROA 0.15829 0.7072
ROE =/=> Toma 0.74338 0.4280
Toma =/=> ROE 0.49287 0.5140
ROCE =/=> Toma 0.43679 0.5379
Toma =/=> ROCE 0.13463 0.7287
TO_INV =/=>Toma 0.09625 0.7689
Toma =/=>TO_INV 0.16949 0.6976
TO _LIA =/=>Toma 1.56592 0.2662
Toma=/=>TO_LIA 0.11544 0.7478
TO_REC =/=>Toma 5.29622*** 0.0697
Toma=/=>TO_REC 2.25013 0.1939
DR =/=> Toma 0.93132 0.3788
Toma =/=>DR 0.46895 0.5239
MB =/=>Toma - -

Toma =/=> MB - -

Source: Authors’ calculations, Note: *, ** and *** denote significance at 1, 5 and 10% levels.

The results of F-statistic show that short-time dynamics do not exist between financial
ratios and stock prices of all selected manufacturing companies and then it is not possible to
do comparison of these companies. In Table 3 we can see that statistic significant influence in
the case of Energoaqua have ratios of profitability (Roa, Roce, Roe, Ros) and for Toma it is

only turnover of receivables.

Table 4 Granger causality tests of Cez and Unipetrol

‘ F-statistic Probablity
Cez
L1 =/=>Cez 25.7121* 0.0039
Cez =/=> L1 6.39752%** 0.0526
L2 =/=> Cez 30.8834* 0.0026
Cez =/=>12 12.3618** 0.0170
ROA =/=> Cez 1.35942 0.2962
Cez =/=> ROA 0.16631 0.7003
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ROE =/=> Cez 1.88071 0.2286
Cez =/=>ROE 0.01337 0.9125
TO_INV =/=> Cez 0.00047 0.9836
Cez =/=>TO INV 0.41680 0.5470
DR =/=> Cez 6.99573** 0.0457
Cez =/=>DR 5.05367*** 0.0745
ER =/=> Cez 7.34784** 0.0422
Cez =/=>ER 3.60830 0.1159
MB =/=> Cez - -

Cez =/=> MB - -

Unipetrol

L1 =/=> Unipetrol 1.34668 0.2983
Unipetrol =/=> L1 0.66229 0.4528
L2 =/=> Unipetrol 0.44775 0.5331
Unipetrol =/=> L2 0.26712 0.6273
L3 =/=> Unipetrol 0.11259 0.7508
Unipetrol =/=> L3 0.17409 0.6938
ROS =/=> Unipetrol 0.01252 0.9153
Unipetrol =/=> ROS 0.00696 0.9367
ROE =/=> Unipetrol 0.01154 0.9186
Unipetrol =/=> ROE 0.00463 0.9484
ROCE =/=> Unipetrol 0.14904 0.7153
Unipetrol =/=> ROCE 0.09892 0.7658
TO_INV =/=> Unipetrol 1.55630 0.2675
Unipetrol =/=>TO_INV 2.06797 0.2099
TO_LIA =/=> Unipetrol 0.63541 0.4615
Unipetrol =/=>TO_LIA 1.66387 0.2535
TO_REC =/=> Unipetrol 0.21067 0.6655
Unipetrol =/=>TO_REC 1.81774 0.2354
ER =/=> Unipetrol 0.68233 0.4464
Unipetrol =/=> ER 0.09555 0.7697
MB =/=> Unipetrol 7.14632** 0.0442
Unipetrol =/=> MB 7.35297** 0.0422

Source: Authors’ calculations, Note: *, ** and *** denote significance at 1, 5 and 10% levels.

In the Table 4, there are results of Granger causality tests of companies’ Cez and Unipetrol.
The significant statistic influence is visible for Cez in the situation of ratios liquidity (L1, L2)
and indebtedness (debt ratio, equity ratio). Company Unipetrol has significant coefficient only

in M/B ratio.

Conclusion

The aim of the paper was to research existence and strong of relationship between stock
prices of selected Czech manufacturing companies listed on Prague stock exchange and
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selected financial ratios of liquidity, activity, profitability, indebtedness and market value.
Particular period was 2005 — 2015 which included global financial crisis.

We chose Granger causality test to analyzing short — time links between stock prices and
financial ratios. We found some examples of microeconomic variables that Granger causes
stock prices. We determined the causality between stock prices of Energoaqua and return on
assets (ROA), return on capital employed (ROCE), return on equity (ROE), and return on
sales (ROS), stock prices of Toma and turnover of receivables (to_rec). Than it was found
between stock prices of Cez and cash ratio (11), acid test (12), debt ratio (dr) and equity ratio
(er) and the last was the causality between stock prices of Unipetrol and market to book ratio
(m_b). We also detected the causality in opposite direction going from stock prices to cash
ratio (11), acid test (12), debt ratio (dr) for Cez and market to book ratio (m_b) for Unipetrol.

The conclusions of this study show that business activity of companies has influence on
stock prices in various extents. It is reason why studies of this type can be useful for investors.
They can know what the key financial ratios are for companies where they invest and they can
monitor development of these financial ratios.
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Urban environmental externalities and location
effect — hedonic analysis of residential housing
market in Warsaw (Poland)

Magdalena Ligus, Piotr Peternek !

Abstract

This study aimed to investigate the home-buyers’ preferences in relation to structural, location
and urban environmental attributes (two types of air pollution and five types of noise) for
Warsaw, Poland. The AMRON database of Polish Banks Association is used with 6318
observations between 2012-2014 years. The GIS technique is applied for implementation to the
database location and environmental attributes. Results of the hedonic regression analysis for
semi-log and model with Box-Cox transformation give good explanatory power (adjusted R
square more than 0,75). Most of structural and location attributes occurred statistically
significant with expected signs of influence on prices, nevertheless most of environmental
attributes occurred to be statistically insignificant. The only significant environmental variables
are rail noise and industrial noise.

Key words
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1. Introduction

In this study, the Hedonic Pricing Method (HPM) is our core analysis tool. The basic
premise of the method is that the price of marketed goods is related to its constituent
characteristics. Rosen (1974) is the first to present a theory of hedonic pricing (preceded by
Lancaster’s (1966) seminal paper presenting groundbreaking theory of hedonic utility). Rosen
argues that an item can be valued as the sum of its utility generating characteristics; that is, an
item’s total price should be the sum of the individual prices of its characteristics. This implies
that an item’s price can be regressed on the characteristics to determine the way in which each
characteristic uniquely contributes to the price. The method has been commonly applied to
assess variations in housing prices in relation to the value of inherent and external attributes
(Freeman, 2003).

The hedonic pricing method could also effectively value environmental externalities
(Garrod and Willis, 1999; Freeman, 2003). The fundamental assumption is that in purchasing
a house, the homebuyer is paying not only for the dwelling unit but also its surrounding
environmental and neighbourhood qualities (Jim and Chen, 2007). Freeman (1979) listed the
environmental attributes among other variables when conducting a statistical test to measure
people’s willingness to pay for housing with different attributes. There are many aspects that
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contribute to environmental attributes, for instance: noise and air quality (Hui, et al., 2007).
These factors are to be investigated it this paper. The hedonic pricing method has been applied
in Europe and the USA to assess environmental externalities and the marginal value of
associated factors.

As for air quality, its relationship with property price was first investigated by Ridker and
Henning (1967) to estimate the effect of air pollution on property values in St. Louis. They
found negative relationship between property values and sulfate measures. Diamond (1980)
also found a significant negative effect in Chicago by using annual air particulate count.
Repeating the study by Ridker and Henning (1967), Wieand (1973), however, fund no
significant relationship between property value and the level of suspended particulates, SO>
and SOs. A much larger number of cities were examined in further studies in the USA (Chau,
et al., 2011). In Asia a spatial-econometric hedonic housing analysis for Seul metropolitan
area was conducted by (Kim, Phipps and Anselin, 2003) in order to measure the marginal
value of improvements in sulfur dioxide (SO.) and nitrogen oxides (NOx) concentrations.
They found that marginal WTP for a 4% improvement in mean SO> concentrations is about
2333% or 1.4% of mean housing price, while NOy pollution levels occurred to be statistically
insignificant.

It is believed that noise level is negatively related to property price. Palmquist (1992),
Tayor, Breston and Hall (1982) studied the externality of traffic noise. They found significant
negative relationship between traffic noise and property prices. There are a lot of studies on
airport noise, confirming negative significant impact of airport noise on property prices i.e.
(Espey and Lopez, 2000; Levesque, 1994).

This paper discusses the results of a study which aimed to (1) investigate home-buyers’
preferences in relation to outdoor environmental attributes, also structural, location and
neighborhood characteristics of a residential property; (2) assess actual marginal monetary
values attributed to separate characteristics by a hedonic pricing analysis, and (3) test the
applicability of the hedonic pricing method in Poland, since the limitation in applicability of
the method is developed private housing market requirement.

This section has provided an introduction. The following will elaborate on the
methodology and data used in this study. Section 3 will report the results. The concluding
remarks are given in Section 4.

2. Methodology and data

2.1 Study area and data collection

Warsaw is the capital and largest city in Poland. It stands on the Vistula River in east-
central Poland. The metropolitan area has 1.740 million inhabitants, 2.666 million inhabitants
if you include the surrounding communities. Warsaw is divided into 18 districts: Mokotow,
Praga Poludnie, Ursynow, Wola, Bielany, Targowek, Srodmiescie, Bemowo, Bialoleka,
Ochota, Wawer, Praga Polnoc, Ursus, Zoliborz, Wlochy, Wilanow, Rembertow, Wesola (see
figure 1).

The city dates back to fourteen century and this long history has made it one leading hubs
of Polish administrative, academic, cultural, touristic and economic life. Therefore housing
prices in Warsaw are the highest in Poland. In 2015 year, according to Home Broker and Open
Finance (2015), median housing prices were as high as 7195 zI/m? in Warsaw and 6519 zI/m?
in Cracow (the second largest city in Poland), while only 3461 zI/m? in Lodz - the third largest
city in Poland in terms of population.
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In this study, 6318 transaction records in Warsaw City between 2012 and 2014 years were
selected from the Polish Banks Association property transaction database, containing data
regarding mainly structural characteristics and transaction prices of properties. The database is
currently considered the best for property information mining and analysis in Poland. Figure 1
presents the location of records together with the division into eighteen city districts.

Figure 1: Districts in Warsaw
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Spatial data, as registry of buildings with addresses, were obtained from the Department of
Geodesy, Cartography and Cadastre in Warsaw, the flood area from the Regional Water
Management Office in Warsaw and noise and pollution information from the Marshal Office
of the Mazowieckie Voivodeship in Warsaw. Spatial analysis of attributes were conducted
with using ARC GIS 10.2.2. Distances from buildings to city center were calculated using
distance matrix option with QGIS 2.6.

2.2 Regression model

The precursor of hedonic price theory was Rosen (1974), preceded by Lancaster’s (1966)
seminal paper presenting groundbreaking theory of hedonic utility. Rosen demonstrated that
the valuation of the object can be carried out as the sum of the price characteristics with which
the object is composed. This implies that an item’s price can be regressed on the
characteristics to determine the way in which each characteristic uniquely contributes to the
price. The implicit price of each selected attributes could be evaluated by the marginal value.

Table 1 gives details for the attributes enlisted in the study for Warsaw.

Table 1: Variables and their definitions enlisted in the hedonic pricing study of residential properties in Warsaw

Variable | Definition | Unit or coding | Expected sign®
Housing price variable
P | Transaction price of the apartment | PLN | n.a.

Housing structural attributes

S1 Total floor area of the apartment m? +

S2 Age of the building Year of construction | +

Housing location and neighborhood attributes
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1 Distance to the city center m -
I> Flood area 1ifyes, Oifno -
Environmental attributes

e1 Rail noise dB -
e Traffic noise dB -
es Industrial noise dB -
€4 Tram noise dB -
es Aircraft noise dB -
€6 NO?2 (nitrogen dioxide) ug/m3 -
e7 Particulate matter PM10 ug/m3 -

1313

@4+ sign denotes augmenting;
effect.

suppressing effect on apartment price; “?” indicates an inherently indeterminate

Selection and evaluation of the hedonic price equation f is one of the most important steps
in the analysis. There is not enough guidance from economic theory on the relationship
between the price of the house and its attributes (Cropper, et al., 1988). As a result, many
forms can be used to describe the functional relationship between the home and its properties.
There are considered linear, logarithmic, Box-Cox transformation and square forms in the
literature (Habb and McConnell, 2002). To avoid the problem of spatial autocorrelation more
often autoregressive model (SAR) and spatial error model (SEM) are used (Hui, et al., 2007
Kim, et al., 2003). However, in practical applications attributes selection is strongly limited by
data availability. In presented analysis three kinds of functional relations were considered,
classical linear model, semi-log model and model with Box-Cox transformation. Logarithmic
model is probably mostly used relationship in hedonic price technique (Bockstael, 1996;
Bolitzer and Netusil, 2000; Geoghegan, 2002; Jim and Chen, 2007). Other models (linear and
model with transformation) were used to confirm and compare the dependence.

Construction of hedonic price model was started by transformation of all necessary
variables. The one-parameter Box-Cox transformation is defined as:

y;
r-1

J) - y'T dlad=0
W =

In(y;)dla =0
where the parameter A is estimated using the maximum likelihood method. In the next step,
analysis of correlation matrix between variables in liner model and between transformed
variables in the other two models were performed. These analysis concerned on two problems:
finding attributes without significant influence on housing prices and finding coolinearity (too
much dependence between variables). After removing non-significant variables, models were
estimated and t-test was performed. Non-significant variables were eliminated from the

models again. The second stage of the analysis concerned on analysis of coolinearity. We used
variance inflation factor to find coolinearity.

Table 2: Correlation matrix for variables without transformation (linear model)

variable| P sl S2 e6 e’ 11 e2 e3 e5 el ed 12
P 1,00 | 0,70 | -0,02 | 0,05 | 0,06 | -0,06 | -0,02 | -0,04 | -0,03 | -0,05 | -0,01 | -0,01

sl 0,70 | 1,00 |-0,12 | -0,10 | -0,08 | 0,11 | -0,06 | -0,08 | -0,05 | -0,06 | -0,16 | -0,02
S2 -0,03 |-0,12 | 1,00 | 0,24 | 0,14 | -0,26 | 0,07 | 0,06 | 0,05 | 0,00 | 0,09 | 0,00

e6 0,05 |-0,10| 0,14 | 1,00 | 0,92 | -0,64 | 0,05 | 0,03 | 0,00 | 0,01 | 0,42 | 0,07
e’ 0,06 |-0,08| 0,14 | 0,92 | 1,00 | -0,63| 0,05 | 0,03 | 0,00 | 0,07 | 0,33 | 0,07
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11 -0,06 | 0,11 | -0,16 | -0,64 | -0,63 | 1,00 | -0,04 | -0,01 | 0,01 | -0,10 | -0,46 | -0,05
e2 -0,02 | -0,06 | 0,07 | 0,05 | 0,05 | -0,04 | 1,00 | 0,99 | 0,99 |-0,02 | 0,02 | 0,01
e3 -0,04 | -0,08 | 0,06 | 0,03 | 0,03 |-0,01 | 0,99 | 1,00 | 0,99 | -0,04 | 0,00 | 0,00
€5 -0,03 | -0,05| 0,05 | 0,00 | 0,00 | 0,01 | 0,99 | 0,99 | 1,00 | -0,04 | -0,03 | 0,00
el -0,05 | -0,06 | 0,00 | 0,01 | 0,07 | -0,10 | -0,02 | -0,04 | -0,04 | 1,00 | 0,16 | -0,02
ed -0,03 | -0,16 | 0,09 | 0,42 | 0,33 | -0,46 | 0,02 | 0,00 |-0,03| 0,16 | 1,00 | 0,04
12 -0,01 | -0,02 | 0,00 | 0,07 | 0,07 | -0,05| 0,01 | 0,00 | 0,00 |-0,02 | 0,04 | 1,00

Our analysis concentrates on environmental attributes but unfortunately the most important
variables (NO2 and PM10) are strongly dependent on each other. In addition there is
correlation between distance to the city center and the tram noise (see. Table 2).

Next step concerned on potential problem with residuals in hedonic price models. Analysis
of a few classical figures of residuals has not revealed any valid problems with residuals.

Figure 2. Distribution of residuals in model with Box-Cox transformation
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3. Results

At final we selected three significant models to explore the relationship between housing
price and housing attributes:

- Linear with multiple R-squared: 0.515 (Adjusted R-squared:
1676,7). Table 3 gives the results of regression analysis for this model.

0.514; F-statistic:

Table 3: Results for regression analysis for linear model for Warsaw

- Logarithmic with multiple R-squared 0.759 (Adjusted R-squared: 0.758;
- F-statistic: 4960,6). Table 4 gives the results of regression analysis for this model.

Variable Coefficients Test-t p-value
constant -65815,1 -5,2882 0,000000
s1(floor_area) | 10028,3 81,2345 | 0,000000
s2 (age) 145,9 5,3964 0,000000
I1 (dist_cent) |-15,9 -15,0580 | 0,000000
e4(no_rail) -248,8 -2,8880 0,003890
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Table 4: Results for regression analysis for logarithmic model for Warsaw
Variable Coefficients Test-t p-value
constant 9,700519 173,8631 | 0,000000
Ins1(Infloor area) | 1,031440 138,7177 | 0,000000
Ins2 (Inage) 0,014257 5,8091 | 0,000000
Inl1 (Indist_cent) | -0,119025 -22,7917 | 0,000000
e4(no_rail) -0,000555 -6,9790 | 0,000000

- Model with Box-Cox transformation with multiple R-squared 0.751 (Adjusted R-
squared: 0.750;F-statistic: 3792,9). Tables 5 and 6 give the results of regression analysis
for this model.

Table 5: Parameters for Box-Cox transformation calculated in STATISTICA
Lambda shift

P -0,441156 | 0,00000
sl | -0,221771 | 0,00000
s2 | 0,927640 | 0,00000
e6 | 0,615906 | 0,00000
e7 | 0,241566 | 0,00000
11 | 0,599802 | 0,00000
e2 | 2,571536 | 1,00000
e3 | 2,852775 | 1,00000
e8 | 3,035963 | 1,00000
el | -0,516914 | 40,57000
e4 | 0,054639 | 58,59000

Table 6: Results for regression analysis for model with Box-Cox transformation for Warsaw

Variable Coefficients Test-t p-value
constant 2,237647 | 13072,58 | 0,000000
s1(floor_area) 0,008304 135,44 | 0,000000
s2 (age) 0,000001 5,74 | 0,000000
I1 (dist_cent) -0,000002 -20,46 | 0,000000
e3(no_indus) -0,000000 -3,38 | 0,000734
e4(no_rail) -0,000108 -8,14 | 0,000000

Results of the hedonic regression analysis for both, model with Box-Cox transformation
and logarithmic model give good explanatory power, log model being slightly better fitted. In
all estimated models the same four variables (floor area, the year of construction, distance to
the city center and rail noise) appear. Expected signs of dependency were confirmed.
Additional variable occurred only in model with Box-Cox transformation. It was industrial
noise but the value of coefficient for this variable was very low.

The highest value of multiple R-squared was achieved for semi-log model, therefore we
confirmed earlier researches in which the most widely used model was logarithmic one.

Major factor influencing on apartment price is floor area. On average 1,03% growth in the
price would be observed if the apartment floor area would increase by 1%. Sale price would
increase by 0,014% if the house would be younger by one year. Other factors would lower the
sale price: by 0,119% if there is longer distance to the city center by 1%, and 0,006 % drop of
the apartment price, if the rail noise would increase by 1 dB.
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4. Conclusions

This study focuses on environmental (also structural and location) characteristics of a
residential property on its market value in Warsaw, Poland. Our study uses a GIS technique as
a more advanced computational tool.

Three significant models were selected to explore the relationship between housing price
and housing attributes: linear, logarithmic and model with Box-Cox transformation. Results of
the hedonic regression analysis for the last two models give good explanatory power (log
model being slightly better fitted). Only four from analyzed attributes occurred to be
statistically significant, one of them is rail noise being environmental attribute. What is
interesting, the authors conducted similar analysis for Cracow, Poland and also found rail
noise to be statistically significant as the only environmental variable (Ligus and Peternek, in
press). Unfortunately other environmental variables (four types of noise and two types of air
pollution) are not significant. That might indicate insufficient degree of efficiency of the real
estate market in Poland in order to value the environmental attributes.
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Effective Tax Rate of the Biggest Czech Companies

Karolina Lisztwanova, Iveta Ratmanova !

Abstract

Corporate income tax is a kind of a direct tax and is determined to tax created corporate’s
profit. Final impact of this tax on corporate’s decisions is influenced not only with a value of a
statutory tax rate but with a value of taxable profit, profit that plays a significant role in
identification of final tax liability of corporates. Thanks to corrections of tax base and options
to decrease tax base and apply tax reliefs reducing a value of tax payable we tried to
concentrate on following aspects. Whether there is significant difference between a statutory
tax rate and an effective tax rate of the largest Czech companies, whether effective tax rates of
individual periods vary and whether correlation between effective tax rates and selected
explanatory variables can be identified. As variables a number of employees, turnover, total
assets, proportion of fixed assets to total asset, interest coverage ratio, financial leverage and
return on assets were used.

Key words
Tax, corporate income tax, statutory tax rate, effective tax rate

JEL Classification: G30, K34

1. Introduction

Effective tax rate is a rate which can be deferred from the statutory tax rate. Main reasons
which influence these differences can be found on the side of corporate incomes or on the side
of corporate costs and expenses as well. It means that two corporate results can be identified —
accounting profit and profit devoted from tax base. A value of accounting profit is derived
from real turnover, valuation methods used for assets and debts and a value of costs and
expenses as consumed sources with respect of accrual principle. Conversely profit devoted
from tax base (taxable profit) can be different more or less from accounting profit. Main
reason is various assessment of taxable incomes, costs and expenses. Items reducing tax base
and tax allowances are other facts that play significant role in this area.

Relevant summary data describing a value of the effective tax rate of the Czech companies
has not yet been published. Presented information connected with this area is either devoted
from a value of the implied corporate tax rate (Kostufikova, 2011) or has been detected with
usage of selected Czech companies™ database (Pelouch, 2016). But the value of the effective
corporate tax rate of the biggest Czech companies has not yet been determined.

Regarding this reality, the aim of our article concentrates on following facts in our selected
sample. Firstly, to verify whether there is significant difference between the statutory tax rate
and the effective tax rate of the largest Czech companies, whether the effective tax rates of
these companies within individual periods vary and whether correlation between the effective
tax rates and the selected explanatory variables can be identified.

! Karolina Lisztwanové, Ph.D. VSB-TU Ostrava, Faculty of Economics, Department of Finance,
Sokolska tiida 33, Ostrava, karolina.lisztwanova@vsb.cz
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2. Empirical Methodology

Identifying a significant level of the effective corporate income tax is influenced with usage
of a different input information that can be used. The main approaches are detailed indicated
in (Lisztwanova, Ratmanova, 2015). The assessment of the effective tax rate of our sample is
derivated from the interrelationship between the value of the total corporate income tax and
untaxed profit. The way of calculation can be described with the following formula:

ETR= T : (2.1)

EBT

where EBT is earnings before taxation and CIT is a corporate income tax value. The value of
corporate income tax was stated as a sum of tax payable and deferred tax. Deferred tax is an
accounting instrument how to describe temporary differences between accounting and taxable
profit but does not take into account a permanent character of these differences and an impact
of items reducing tax base and tax reliefs. Hence impact of these facts can be evident in a
calculated value of an effective tax rate that has been determined by this way.

With respect results of previous researches describing differences between a statutory tax
rate and an effective tax rate can be stated that in certain countries there are systematic links
between firm characteristics and effective tax rates and more over presented results had been
dependent on the particular specification of the relationship between these characteristics and
effective tax rates. In previously published study (Buijink, 1999) we can find following facts
which had been tested as characteristics influencing this tax rate: a firm size, a number of
employees, research and development expenses, an investment activity, a kind of industry or a
level of financial leverage.

3. Analysis of Effective Tax Rate of Selected Companies

Thanks to the reality that the Czech tax system of corporate income tax is very
complicated, corporates must spend a lot of time to adjust accounting profit to taxable profit.
Only for comparison total time necessary to state corporate’s tax liability takes about 94 hours
per year, but for instance in Slovak Republic only 42 hours, in Hungary 35, in Poland 62
hours or 26, 37 and 41 hours in France, in the United Kingdom and in Germany
(PricewaterhouseCoopers and WorldBank Group, 2015). Complexity is reproached the Czech
tax system by the European Commission. As in the report of the Supreme Audit Office (2016)
is claimed that the Czech government since 2010 declared the simplification of tax collection,
but advances are minimal. According to a rank describing complexity of the tax systems of
individual countries published by PWC and World Bank (arranged from the simplest tax
system to the most complicated tax system) can be stated that the Czech Republic was put in
the 119" place in the year 2015. It is clear that with raising of the tax system complicacy costs
of tax payers grow up and that they have to take into account a lot of additional facts,
adjustments, allowances which can influence taxable profit and final tax payable.

Regarding many adjustments of tax legislation connected with corporate income tax,
companies placed in the Czech Republic must treat their accounting profit to find out a
relevant value of taxable profit. For instance, we can identify more than fifty accounting profit
adjustments before determining final tax liability. With respect this fact can be supposed that
is not possible to detect a company whose accounting profit is equal to tax base derivated
from taxable profit. Naturally this incompatibility influences a ratio between a final corporate
tax payable value and earnings before tax identified with an accounting principle.
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3.1 ldentification of Selected Variables

With respect above mentioned facts we have tried to verify using real data of the selected
period (2012-2014) that larger and stronger companies are able more efficiently to spend time
necessary to find out their final tax liability. Consequently, it means that effective tax rate of
these enterprises should be lower than the statutory tax rate. We assume that big companies
more invest, use modern technology, their level of price policy is high, their value of sales,
costs are planned and checked, processes are optimized and management is experienced. All
these aspects finally are evident in a value of profit. Moreover, because a value of corporate
income tax is an important part of profit and loss statement, attention is concentrated on
planning, checking and optimizing this item. Low level of income tax means a high value of
earnings after tax and this information can play an important role in a valuation of a company
by investors.

As characteristics that can have impact on the final value of the effective tax rate we
decided to use the total value of the following variables: turnover, assets, fixed assets, equity,
interest-bearing long term capital, return on assets or number of employees. All information
had been determined in balance statements or in profit and loss statements of individual
companies.

A size of a firm can be measured with different variables for example with a sales value, a
value of total assets or with a number of employees. We can claim that a value of sales
revenue is the most commonly used parameter describing companies. Nevertheless, strength
and stability of companies is not observed only in a value of sales revenue but in a total sum
of assets as well. We assume that it does not valid that high level of a sales turnover is
accompanied with high a value of assets. That is why we extended our observation moreover
except turnover level on context between a total sum of assets and an effective tax rate. Last
characteristic of this area a number of employees was used because this variable is not
influenced with a valuation and financial accounting methods comparing it with sales and
assets value.

Depreciation can play an important role in detecting of final corporate tax liability and in
an assessment of a deferred tax as well (Durinova, 2015). That is why we tried to express an
impact of this variable through determining a value of fixed assets. The influence of
depreciation is measured with the ratio between fixed assets and the total value of assets. It
can be supposed that higher level of the fixed assets implies higher depreciations and that
impacts the corporate income tax. Moreover, the value of fixed assets can influence the final
tax liability from a different perspective. Variable fixed assets reflect an investment activity as
well. Companies with high level of these items may exploit a reduction their tax payable
throughout an investment incentive.

3.2 Determining of the Effective Tax Rate

We selected one hundred manufacturing and trading Czech companies with the highest
value of the turnover for every year within period 2012-2014. The maximum value of the
turnover was close to CZK 314.9 billion and the minimum value was slightly more than CZK
2.471 billion. As source information we used data presented in financial statements of these
companies. Because our aim was to state the effective tax rate we chose data about earnings
before taxation and total value of corporate tax. It means that the value of corporate income
tax was connected with two kinds of information - the tax payable and the deferred tax.
Collecting data, we found out that companies generating the high value of the turnover must
not create the profit or although the profit had been made, the value of corporate’s tax income
was very low or sometimes was lower than zero. Respecting data of our sample we calculated
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following level of the effective tax rate. The values that are presented in table 1 correspond
with the mean value of our findings.

Table 1: Comparison statutory and effective corporate income tax rate of selected companies in %

2012 2013 2014
STR 19.0 19.0 19.0
ETR 15.28 15.91 18.44

Source: Act no. 586/1992 Coll., on Income Taxes and authors’ calculation according individual data of selected
companies

In order to show variability of the effective tax rate we described in detail our findings
through descriptive statistics like mean, median, maximum, minimum value, sample variance,
standard deviation, skewness, kurtosis and percentiles 25 and 75 as can be seen in table 2.
Moreover, there are stated information respecting outliers and extreme values. The column
signed I contains data including the outliers and the extreme values and the column Il contains
data without the outliers and the extreme values.

Table 2: Effective corporate tax rate - corporate database 2012 - 2014

2012 2013 2014
| | | 1 | I
Mean 0.2030 0.1528 0.2044 0.1591 0.1929 0.1844
Median 0.1807 0.1807 0.1852 0.1845 0.1893 0.1918
Standard deviation 0.4774 0.1010 0.5073 0.0712 0.1646 0.0570
Variance 0.228 0.012 0.257 0.005 0.027 0.003
Skewness 7.869 -0.295 5.057 -0.771 1.961 -0.499
Kurtosis 71.487 0.370 44,588 0.209 6.742 1.146
Maximum 4.5586 0.4130 4.292 0.3217 0.9688 0.3125
Minimum -0.3333 -0.1538 -1.636 0.0000 -0.1494 0.0237
Percentiles 25 0.0618 0.0676 0.1141 0.1215 0.1334 0.1671
Percentiles 75 0.2141 0.2091 0.2056 0.2021 0.2149 0.2098

Source: Authors™ calculation according individual data of selected companies

Taking into account the total value of the effective corporate income tax including the
deffered tax we can see the final impact of the permanent differences between accounting and
taxable profit on this tax rate and the influence of the items reducing tax base and the tax
reliefs. After excluding extreme values and outliers median values show that the final impact
of above mentioned facts is not so much significant.

3.3 Non-parametric Tests of Median of Effective Tax Rate

Thanks to the appearance of the outliers and the extreme values we tested normality of our
sample with Shapiro-Wilk test as well. As the null-hypothesis of this test we used the
hypothesis that our sample is normally distributed. As can be seen in figure 1, figure 2 and
figure 3 the original distribution of ETR showed the non-normal distribution.
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Figure 1: Normal Q-Q plot of ETR 2012 Figure 2: Normal Q-Q plot of ETR 2013
Normal Q-Q Plot of ETR2012 Normal Q-Q Plot of ETR2013
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Figure 3: Normal Q-Q plot of ETR 2014
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Expected Normal

-4

T T T T T T T T
-02 00 02 04 08 08 10 12
Observed Value

Source: Authors” calculation according individual data of selected companies

The following facts that we tested were statistic significant differences not only between
the statutory tax rate and the effective tax rate but between the determined effective tax rates
for the individual years as well. In order to state it, we applied the non-parametric tests for all
our observations containing the outliers and the extreme values. Firstly, we used Wilcoxon-
signed rank test for significant level 0.05. The null hypothesis was stated as the equality
between the median of the effective corporate tax rate for every period and the statutory
corporate tax. The results of these tests are presented in table 3.

Table 3: Wilcoxon-signed rank test

Null hypothesis Decision
The median of ETR 2014 equals 19 % Retain the null hypothesis
The median of ETR 2013 equals 19 % Retain the null hypothesis
The median of ETR 2012 equals 19 % Reject the null hypothesis

Source: Authors™ calculation according individual data of selected companies

With respect the results stated in previous table we can claim, that only for the year 2012
the null hypothesis was rejected. It means that can be confirmed statistically significant
difference between effective corporate and statutory tax rate due significance level 0.05 only
for year 2012.

To verify the statistic significant differences among the calculated effective tax rates of the
selected period we used Friedman’s two-way analysis of variance. The null hypothesis was
stated as the assumption that the distributions of the effective corporate tax rate among the
years 2012, 2013 and 2014 are the same. Thanks to this test we cannot confirm respecting
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significant level 0.05 the statistic significant differences among these periods as it seen in

Figure 4.

Table 4: Friedman's two-way analysis of variance

Null hypothesis Decision

The distributions of ETR 2014, ETR 2013 and ETR
2012 are the same

Retain the null hypothesis

Source: Authors™ calculation according individual data of selected companies

Results of above mentioned test can be explained as reflection of not important changes of

tax legislation connected with corporate income tax in this specific period.

Figure 4: Related-Samples Friedman’s Two-Way Analysis of Variance
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Source: Authors™ calculation according individual data of selected companies

3.4 Correlation Effective Tax Rate and Selected Variables

The aim of this chapter is to investigate level of the correlation among the company
characteristics and the effective tax rate. Thanks to the non-normal distribution of our sample
only Spearman correlation test has been performed. To understand the results better, we have
used information about the value of the significant level. The significant level is able to
express the chance that the correlation could be observed only randomly. The following table
5 represents the results of these tests within the period 2012-2014. The variables which we

tested had been described in chapter 3.1.

Table 5: Correlation coefficient between ETR and selected variables

Frequency

2012 2013 2014
Correlation Sig. Correlation Sig. Correlation Sig.
coefficient (2-tailed) coefficient (2-tailed) coefficient (2-tailed)
Number of 0.244 0.015 0.081 0.423 -0.005 0.965
employees
Turnover -0.018 0.861 0.053 0.602 0.108 0.285
Total Assets 0.078 0.439 0.038 0.711 0.149 0.139
Fixed assets/Total -0.012 0.905 -0.151 0.133 -0.036 0.724
assets
Interest payment 0.195 0.052 0.179 0.075 0.144 0.153
burden
Financial 0.128 0.203 0.137 0.173 0.147 0.144
leverage
Return on assets 0.045 0.658 0.090 0.373 -0.212 0.034

Source: Authors’ calculation according individual data of selected companies
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With respect the above mentioned results of our testing we cannot confirm that the all
determined variables affected the level of the effective tax rate of the selected companies. In
the observed period the statistically significant correlations were confirmed only in the
explanatory variables as the number of employees and return on assets. Moreover, in case of
these variables we cannot state the correlations for the all selected period.

4. Conclusions

The aim of our findings was to confirm and statistically verify that there are the differences
between the statutory tax rate and the effective tax rate of the largest Czech companies during
the certain period. In our findings the total value of the corporate income tax was been taken
into account, it means the income tax including the deferred tax. The presented results showed
that the effective tax rates in the all periods differed from the statutory tax rate but statistical
significant difference could be confirmed only for year 2012. Regarding assessment of the
statistically important differences between the effective tax rates of the individual period it
could not be affirmed. This fact reflects the reality that the important changes of the Czech
corporate tax were not accomplished in the selected period. With respect to the correlations
between effective tax rates and used variables statistically significant correlation was not
confirmed of the most indicators. We were able to confirm this only for two variables namely
for number of employees and return on asset in two years 2012 and 2014.
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Risk Management Linked with Investment Life
Insurance Products

Anna Majtanova, Maria Blahova!

Abstract

The necessity of cumulating future finacial supplies makes clients focus on a variety of
investments. The submitted paper’s goal is to evaluate financial investment risks through
investment life insurance products by analyzing investment life insurance as well as by
analyzing present share funds and their efficiency. We briefly outline the price for insurance —
insurance premium — in investment life insurance. Special attention is paid to share funds which
present significant investment tool in investment life insurance. We introduce a model situation
where fund efficiency risks are analyzed within investment life insurance.

Key words

Investment life insurance, share funds, insurance premium

JEL Classification: G22

1 Investment Trends Regarding Investment Life Insurance Products

The need to create future financial supplies has gained ground. There are several reasons
for it — one is the pension reform that requires supplementary income for retirement, the other
one results from reducing consequence impacts caused by people’s income decreases in
different life periods. There is a host of ways how to create financial supplies. Some people
prefer banking products — fixed-term deposits, savings books, savings accounts, others may
favour cumulating cash or enter into more risky but much higher profit-bearing opportunities,
such as bonds, shares or share funds investments or they take advantage of some other tools
provided by financial markets. In case a client decides for share funds investments there are
hosts of mediators offering share funds investments with various investment strategies starting
from banks up to life and universal insurance companies. They all enable investments with
special focus on specific insurance product — investment life insurance. To evaluate whether
investment life insurance is a very risky means or not, it is important to learn the character as
well as goal of that particular product.

These current issues are subject of the submitted paper, the main goal of which is to
evaluate financial investment risks through investment life insurance products from client’s
point of view. The given goal is to be achieved by analyzing investment life insurance as well
as present share funds investments efficiency.

1.1 Share Funds - Investment Tool for Investment Life Insurance

Investment life insurance is to be defined as a type of life insurance where particular
components: investment component, cost component as well as administration and risk
components are clearly identified. Until the 1960s most life insurance products were
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traditional types of life insurance. Clients were absolutely unaware either of costs within the
total insurance rate or the extent of insurance rate that was allocated to investment component.
The first step meant separating investment component from the other ones — it lasted for a
couple of years — to achieve the present status quo. The 1960s and 1970s faced situations
when both cost and risk components had been separated. It resulted in the following: either
decreasing or removing guarantees in the given components thus letting them face
competition struggle. By separating particular components, transparency of investment life
insurance products has been increased thus enabling clients to get all information regarding
total costs connected with the product as well as present investment component efficiency in
advance (Miinich, 2000).

The ratio of risk and supply-cumulating components within insurance premium depends
on a number of parameters, e.g. client risk classification, particular insurance claims
connected with whole life insurance or endowment insurance.

Both Slovak as well as foreign insurance markets follow the trend of offering potential
clients more attractive products that would comply with their ever increasing needs.
Therefore insurance companies enter the market proposing modified investment life insurance
products that differ in a number of aspects. The most common modification probably is
introducing guarantees in supply-cumulating components of investment life insurance
products.

In general, investment guarantees within the framework of investment life insurance
products are defined by the following groups:

a) personal account value increase is guaranteed by at least x % per annum,

b) personal account value will never decrease,

c) personal account value will never fall below the total sum of insurance premium paid,

d) price of a share unit will always be at least x % of the higest negotiated price,

e) personal account value by the end of insurance period shall be at least as high as the
premium paid plus additional yield x % (Miinich, 2000).

Insurance premium paid that was involved in supply-cumulating component of investment
life insurance will be invested with the purpose of valorizing the means as well as retaining
certain yield.

Insurance premium regarding investment life insurance products is to be paid either by a
single application or in a regular way. In some cases insurance companies prefer annual
payments. In case of regular insurance premium payment insurance companies gross up
insurance premium paid monthly, quarterly or biannually by extra charge. Model values for
extra charges are reported in Table No. 1, where we considered annual payment of 240 EUR
premium rate and additional 2% charge for every more frequented way of payment, i.e. charge
for biannual payment was 2%, quarterly way of payment 4%, and monthly payment 6%.

Table 1: Model Situation for Extra Charges

Frequency of | Basic Total insurance |Extracharge
insurance premium |insurance premium paid
payment pemium per annum
Annually 240 EUR 240 EUR 0%
Biannually 122.40 EUR 244.80 EUR 2%
Quarterly 62.40 EUR 249.60 EUR 4%
Monthly 21.20 EUR 254.40 EUR 6%

Source: Authors’ own analysis
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The principle reason for extra charge is time value of money, i.e. every euro obtained today
is of higher value than the one that will be obtained in the following year, plus increased
cashing and administration costs that follow from frequency of insurance premium payments
(Gladis, 2005).

Regarding life insurance products and especially investment life insurance ones, insurance
companies usually do not set extra charges and monthly paid insurance premium is the most
favourite way of payment.

It is due to cost average effect or dollar cost averaging, sometimes called investment
strategy of cost averaging. Cost average effect in fact means averaging a share unit price.

According to Chovancové and Zof¢ak ( 2012, p.93) “the principle of such a strategy lies in
investing fixed sums of money in particular investment product in regular time intervals.”

When a share unit price increases investors who regularly invest equal sums of money
purchase less units for higher prices, however when the share unit price decreases, they
purchase more units for lower prices. The point is to take advantage from swinging basic
assets exchange rates for their own purposes. However, average cost effect may prove as
inefficient in case of permanent continual increase of share units when purchasing more share
units might be more costly for clients. Therefore clients should prefer investing the lump sum
in the beginning when a share unit price was the lowest. The final conclusion of this analysis
is that regular investment in share funds would be more convenient because such a
permanent growth without drops is less probable from long-term point of view. Thus a client
can purchase share units for lower prices in case of short-term drops. For better understanding
of the average cost effect from investor’s point of view, we submit comparison of regular
investment with one-time investment in two specific situations, namely in case of swinging
basic assets price and in case of its increase. The model situation takes no account of other
parameters, such as costs, taxes, etc.

Table 2: Average Cost Effect in Case of Swinging Prices
Month 1. 2. 3. 4. 5. 6. 7. 8. Sum

'E”l‘J’ESted UM M1100 |100 [100 [100 [100 |100 100 |100 [800

Price per share in
EUR 30 23 18 14 10 14 17 20

Total sum of shares |3.3 4.3 5.6 7.1 10 7.1 5.9 5 48.4

Source: Authors” own analysis

In case of basic assets price swinging the value of investor’s account by the end of the
eighth month would be 968 EUR (20 EUR * 48.4 shares), i.e. investor might gain profit due to
average cost effect, in spite of the fact that the basic assets price has not reached the basic
level yet. On the contrary, in case of one-time investment when investor would invest the
lump sum in the first month when he would purchase 26.67 shares (800 EUR / 30 EUR), by
the end of the eighth month he would still have loss - his account value of 533.4 EUR (26.67 *
20 EUR).

In case of basic assets price growth, investor should prefer investing the lump sum in the
very beginning - it is more profitable for him — due to this he might purchase 26.67 shares,
compared to regular investment when he would purchase no more than 22 shares. His account
value would be 968 EUR (22 * 44 EUR) by the end of the eighth month. However, in case of
one-time investment, his account value would be higher - 1,173.48 EUR (26.67 * 44 EUR)
(see Table 3).
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Table 3: Average Cost Effect in Case of Price Growth
Month 1. 2. 3. 4, 5. 6. 7. 8. Sum

IIEnL\J/EQSted sum in 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 800

Price per share in
EUR 30 32 34 36 38 40 42 44

Total sum of shares | 3.3 3.1 29 2.8 2.6 2.5 2.4 2.3 22

Source: Authors” own analysis

Considering inflation followed by the decreasing of currency purchasing power, it should
not be omitted that there is a chance for bargaining regarding indexation or dynamisation.
Indexation or dynamisation mean automatic increase of insurance policy value as well as
insurance premium, depending on consumer price index growth — client is able to ensure
constant purchasing power of insurance premium over decades.

Insurance rate installments are deposited in insured party’s personal investment account
and later they will be utilized for purchasing share units. While insurance policy is valid two
types of share units are purchased, namely starting share units and accumulating share units.
During the first two years of insurance policy duration starting share units are purchased for
the total sum of regular insurance premium having been paid by insured party — they are
intended to cover insurance company’s costs and they gain lower yields than accumulating
shares. During the following years the regular insurance premium is used for purchasing
accumulating share units — these are invested to particular funds having been chosen by clients
themselves. Extra insurance premium, as well as one-time insurance premium are fully
determined for purchasing accumulating share units (Investi¢né zivotné poistenie - online).

When contracting an investment life insurance, client can choose from particular share
funds through insurance company and it is entirely up to him which of the given funds and
what proportion of insurance premium paid he would invest. Such a division of insurance
premium is called allocation rate. This type of investment is advantageous for more
experienced clients - those who have certain knowledge of financial markets investments.
Less experienced clients are offered to choose from a group of pre-defined investment
strategies or programmes, in which particular rate of assets of money and capital markets are
fixed in advance.

To meet client’s expectations regarding investment life insurance it is necessary to assist
him when choosing appropriate investment strategy, i.e. allocation rate from particular share
funds. This is a task for insurance mediator who should analyze client’s needs and recommend
him the most advantageous choice. And it should be client’s task as well - to evaluate
parameters of the offered product.

However, within the framework of insurance products innovation on insurance market
there are also products with fixed investment strategies — here client has no choice of strategy.
For the most part they are predominantly products with one-time insurance premium for
beforehand fixed period that are invested in particular share indices, bonds or commodities.
Allianz Slovenska poistovila, a.s. launched such products on the Slovak market — “Allianz
Index” product line, where the yield for the Allianz Index Max product has been tied to three
share indices ((DJ EUROSTOXX 50SM, S&P 500, NIKKEI 225). American insurance
companies also offer indexed life insurances the yield of which is usually tied to American
shares indices S&P 500® (Standard & Poor’s 500). The American General has an
interesting product in their portfolio - AG Choice Index GULSM Life Insurance — where
client can purchase a certain scheme the yield of which depends upon the two best share
indices out of three (AG Choice Index GULSM Life Insurance - online).
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The most popular investment tool within investment life insurance are share funds of
various kinds. The Act of the National Assembly of the SR No. 594/2003 Z.z. on joint
investment defines a share fund as “joint property of shareholders cumulated by a provider by
issuing allotment certificates as well as by investing the given property. Shareholders’
property rights are validated by allotment certificates” (Act of the National Assembly of the
SR No. 594/2003 Z.z.).

Share fund is managed by provider that is entitled to provide the activity based on the
licence issued by the supervising body for securities market (in Slovakia it is the National
Bank of Slovakia). Share fund’s property is not involved in provider’s property — it is part of
investors” property.

Regarding investment tools involved in share funds they are divided in the following way:
share funds, bond funds, the so called fixed-income funds, money market funds, mixed funds,
real estate funds, etc.

If client is not interested in choosing pre-selected investment strategy but he prefers his
own choice — it is good to have enough information on funds that would help him consider
sufficient yield potential of share funds. The so called quantitative and qualitative fund
analyses may help in obtaining appropriate information. Quantitative analysis evaluates fund
efficiency as well as its risk, volatility, etc. Qualitative analysis focuses on share fund size,
provider, etc. According to Chovancova (2006 p. 32 ), basic quantitative indicators are as
follows:

e fund efficiency
fund efficiency consistence
benchmark analysis
risk and volatility
correlation analysis

e fund costs

In the beginning of the year 2014, there were 17 insurance companies in the Slovak
Republic that had investment life insurance in their portfolio — as stated in Table No. 4.
Evaluation regarding the competition environment within the framework of investment life
insurance market has been provided by means of Herfindahl — Hirschman index that reports
on the market saturation. According to Borovcova (2013 p. 79), insurance market in the Czech
Republic on 2006-2011 years had 22-24 insurance companies with investment life insurance
in their portfolio and value of HHI was 1 380-1 144 (mean concentrated) for life insurance.

Table 4: Insurance Companies on Investment Life Insurance Market

Insurance company Market share
Allianz-Slovenska poistovia, a.s. 14.53 %
Generali Poist'ovna, a.s. 11.64 %
AXA zivotni pojiStovna a.s. 10.26 %
ING Zivotné poistoviia, a.s. 9.20 %
MetLife Amslico poistovia, a.s. 8.97 %
KOOPERATIVA poistoviia, a.s. VIG 7.93 %
Poistovna Slovenskej Sporitel'ne, a.s. VIG | 7.42 %
CSOB Poistoviia, a.s. 7.37 %
AEGON Zivotna poistoviia, a.s. 523 %
Wiistenrot poistoviia, a.s. 5.19 %
KOMUNALNA poistoviia, a.s. VIG 4.33 %
ERGO Poistoviia, a.s.” 3.05 %
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UNIQA poistovna, a.s. 2.77 %
Basler Lebensversicherungs — AG 1.41 %
Union poistoviia, a.s. 0.59 %
Poist'oviia Postovej banky, a.s. 0.11 %
Groupama Garancia poistovia a. s. 0.001 %

* The share is the total of shares of ERGO Zivotna poistovna, a.s. and VICTORIA-VOLKSBANKEN
Poist'ovna, a.s.
Source: Authors” own analysis, www.slaspo.sk

All the proposed investment life insurance products in the Slovak Republic involve
investments in share funds — they become more and more popular investment tools.

2 Fund Efficiency Risks in Investment Life Insurance

A number of authors, as well as many companies point out that having a chance of regular
investment is a very advantageous choice for clients. From the point of view of capital need
such a chance is obvious as there is just a limited group of clients with capital of several
thousands of EUR at disposal for one-time investment. On the other side, most clients can
afford to save some tens of EUR monthly on regular basis and consequently invest them, e.g.
in investment life insurance products.

We focused on the given issue in our research and we tended to explore whether the chance
of regular investment is profitable or to point out the situations when due to regular
investments clients can gain higher yields (compared to one-time investment).

We created a model situation and we considered a 50 EUR monthly investment —
compared to one-time investment of 3,100 EUR in three different funds following their levels
of efficiency. They were as follows: SPORO - a private money market fund — with the
highest yield during the recent three years; Pioneer Funds — Euro High Yield - a bond fund
with the highest yield during the recent three years; ING Health Care — a share fund - with the
highest yield during the recent three years. In our model situation we considered to invest on
monthly basis — a client would invest 62 times, that equals to a one-time investment of 3,100
EUR. The model client invested on the first trading day every month. Comparison survey
between regular investment and one-time investment in the given funds is introduced in Table
No. 5.

The data we had at our disposal for the model situation as well as the share prices during
the given period had been acquired from particular providers” web pages. Based on the given
data we could calculate the number of purchased shares in both regular and one-time
investments (Slovak Association of Providers - online). We considered selling the purchased
shares at the last referred price. Regarding ING Health Care share fund, whose shares are
denominated in the $ US, we had to convert the prices in the euro currency — considering the
current exchange rate of the day.

Table 5: Comparison of Investor’s Account Value

Account value in case of | Account value in case of one-
regular investment time investment

SPORO money market fund |3, 173.07 EUR 3,294.66 EUR

Pioneer — Euro High Yield |4, 462.37 EUR 9,418.46 EUR

ING Health Care 4,854.28 EUR 6, 165.94 EUR

Source: Authors” own analysis
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The Table clearly shows that the highest yield in case of regular investment was gained in
the ING Health Care share fund. The lowest yield was gained in the SPORO money market
fund. The result is quite obvious following the portofolio of each particular fund. However, it
IS quite interesting to compare regular investment with one-time investment — from client’s
point of view - the investment does not seem that convenient. Almost all regular investments
gained lower account value compared to one-time investment. The only exception was TAM
NewMarkets fund — it was included in comparison study especially due to its swinging flow
since the very beginning of its existence. The other reason was to determine whether the one-
time investment would prove to be more profitable than it was in previous case. However, this
situation proved that both investments were equal. For better illustration we introduce Table
No. 6 which reveals particular investment efficiency expressed since their very beginning.

Table 6: Comparison of Efficiency

Efficiency in case of Efficiency in case of one-time
regular investment investment

SPORO money market fund |2.36 % 6.28 %

Pioneer — Euro High Yield |43.95% 203.82 %

ING Health Care 56.59 % 98.90 %

Source: Authors” own analysis

Analysis of the Table No. 6 clearly shows the significant difference between the two types
of investments - it points out the disadvantage in case of regular investment. One-time
investment brought investor almost or even more than two times higher profit in case of share
as well as money markets. In case of bond fund - the profit was almost five times higher.

All types of investments, however are significantly influenced by the period clients plan to
invest. If we consider that life insurance is contracted from 25 to 30 years on average - the
long period of investment clearly proves disadvantage for regular investment. The longer the
time horizon, the higher the probability of growing both share and bond markets. Similarly,
our model situation proved that in case of more than four-year time horizon the regular
investment was unable to reach the same outputs as in case of one-time investment.

To sum up, we can conclude that if client enters the financial market through investment
life insurance products — such a decision can be risky, but at the same time it may bring him
certain advantages, too. Model situations outlined that by means of bond and share funds
investment client can gain considerably high yields depending on global financial market
development.
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Managing Risk With Simulated Copula
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Abstract

The aim of this study is verify whether the Average Value at Risk (AVaR) can be a good
alternative to Value at Risk (VaR), for estimating great portfolio losses, especially regarding tail
events. To do so we use copula framework to estimate dependence between stock returns of a
portfolio composed by 94 stock of the S&P100 in order to compute AVaR and VaR and compare
the results with respect to a Gaussian Exponentially Weighted Moving Average (EWMA). For
computing simulated returns, we use the algorithm presented in [Biglova et all, 2014] and then
the model is back-tested with Kupiec's and Christoffersen's tests. The results are coherent with
the literature and in particular VaR computed both via copula and EWMA seems to fail to provide
an accurate risk measurement while AVaR under copula and EWMA looks more reliable.

Key words
Value at Risk, Average Value at Risk, Copula, EWMA model.

JEL Classification: G17, C15, G12

1. Introduction

The aim of this study is verify whether the Average Value at Risk (AVaR) can be a good
alternative to Value at Risk (VVaR) for estimating great portfolio losses, especially regarding tail
events. To do so we consider the stocks belonging to Standard & Poor’s 100. The interval time
chosen covers the last 10 years recorded with 2591 daily price observations for each stock from
the 1%t December 2005 to the 18" March 2016. Since stocks belonging to the index can be
substituted by other stocks along time, the sample used is reduced to those which are present in
all 10-year period considered: Thus the number of remaining stocks is 94 respect to the original
100.

In portfolio risk management, we have to combine some well known stylized facts: typical
features of return series (as asymmetry fat tails and volatility clusters) with asymmetry in
dependence structure (lower tail dependence stronger than upper tail dependence) and high
dimensionality (see [Cont, 2000] [Papp et al., 2005] [Kondor et al., 2007] [Hong et al. 2007]).

According to [Cont and Tankov, 2003] [Schoutens, 2007], we deal excess kurtosis and
skewness using different distributions from the Gaussian law. As for [Cherubini et al., 2003],
we examine asymmetry in dependence structure proposing an appropriate copula. Moreover,
considering that high dimensionality in portfolio problems might affect the unbiasedness of risk
estimators (see [Rachev et al., 2005] [Sun et al., 2008]) and that estimating the impact of tail
event requires a high number of observations (see [Papp et al., 2005] [Kondor et al., 2007]),
then we model risk of portfolios using proper simulated multivariate scenarios. Finally, we
compare the ex post results with those obtained by using the classical RiskMetrics methodology
(EWMA model).

! University of Bergamo, Italy
2 University of Bergamo, Italy and VSB-TU Ostrava, Czech Republic.
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2. The framework

Following [Rachev et al.,2007]. [Biglova et al., 2008] and [Biglova et al., 20014] we tackle
all the observed return features by computing VaR and AVaR (often called Conditional Value
at Risk - CVaR) on realistic simulated scenarios. The general idea is to assume that each log-
return 7; ., follows a ARMA(1,1)-GARC(1,1):

r]-'t = a]-'o + aj’lr]-'t_l + b]-‘lej‘t_l + £]',t
8j’t = O} tuj t (1)
j2 = Cjo t Cj10j t 1+f]1£jt 1

and a skewed t-copula with 5 degrees of freedom for the dependence structure, defined as:

X=p+ygw) +Vwz (2)

with g:[0, ©0)—:[0, ),in this work g(W)=W, y vector of skewness parameters, Z~N(0,X) with
Z = [o0y;] and W~Ig(d/2,d/2). The density function the X vector is
Kain (J(d +(x—pw)'E N (x — #))V'Z_l)’> exp((x —p)'27y)

2
f(x) =cC d+n d+n

(V@+@=—wWE -y ) * (1 MCEOR ¢ 2 u)) n

2—(d+n)

with the normalizing parameter: ¢ = p -—7 Where Kj is a Bessel function of the third kind

r(5)@a)z|z)2
which is a function that solves the (égfferential equation [Abramowitz and Stegun, 1965]
[Demarta and McNeil, 2004]:
2
2227}2]+Z%+ (z2—v¥)y=0.

Then we generates the future scenarios according to the following algorithm (see [Biglova
et al., 2008] [Biglova et al., 2014][Rachev et al.,2007]).

Step 1: Margins of the innovation of each log-return series.

Perform the Maximum Iikelihood estimation of the model in (1). Then approximate the
standardized innovations 4, = % with a a;-Stable distribution S, (,u], aj, Bj). Then simulate

]t
N scenario from a Stable distribution for each of the future scenario and compute the sample

distribution for each @; ., 1:
i —Z =)

Step 2: Dependence structure.

Fit the vector of @i = [{i4, ..., tig4] With the asymmetric t-copula defined in (2) and compute
the maximum likelihood to obtain the parameters (d, f;, 5;;, ;) which allows to compute the
estimator for variance covariance matrix of Z:

g = <cov(X)

2d? o d—2
(d-2)2d—-4)" > d

Now generate N scenarios for the vector i from (2) and call them: [V, ..., Vi,] for i =
1,...,Nand let Fy, (x) be the marginal of the estimated asymmetric t-distribution. Now generate
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-1 i
) U; by the
probability integral transform® and U} is standard uniform taken from the copula

C(tl, . t94) = FV(FV_ll (tl)’ - F]Z)i(t94))45
Step 3: Log-return generation
By (1) generate the vector of model’s residuals as: &h,; = [eT e s?fi; =

[a1 T+1u71"il’ vy Ogq T41Up +1] And then finally by (1) generate the vector of future returns:

They = [rT+1’ T rﬁfll]

The simulated returns are multiplied to 9400 portfolios computed as follows:

e  Weight of the i stock is 0.0i while all the other stocks are weighted (1-0.0i)/93 , for
i=1,...,100.

The process is repeated for the 2",..,94"™ stock in order get all the 94*100=9400 portfolios
in a 94x9400 matrix. The product between the simulated returns (in a 5000x94 matrix) and the
portfolios created define the evolution of the 9400 portfolios for each of the 5000 scenarios,
then the outputs are sorted in ascending order for each portfolio, from the worst scenario to the
best one. The VaR at a=1%, 2%, 3%, 4% and 5% is computed by selecting the 50", 100", 150",
200" and 250™ worst values for each portfolio. The AVaR at 0=1%, 2%, 3%, 4% and 5% is
computed by making the mean of the worst 50, 100, 150, 200 and 250 values for each portfolio.

94,1 .
N scenarios for ub,, = [upl,, .., upti],i = 1,.., N, where u)’, = (Fa,-,T+1

Figure 1: Comparison between portfolio and its related VaRs
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3. Results

We confront the performances of VaR and AVaR in copula based framework described in
the previous section with the EMWA. Here we report the results of a portfolio composed by
asset: MONDELEZ INTERNATIONAL CL.A for the 4% and the other stocks equally-
weighted. As we can see from Figures 1 and 2 there is a significant number of times for which
the portfolio return go under the limits provided by VaRs. Differently AVaR violations are
considerably less.

3 See [Casella and Berger, 2002]
4 See [Sklar, 1959].
® For further details see [Biglova et al., 2014]
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Figure 2: Comparison between portfolio and its related AVaRs
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In order to check if VaRs and AVaRs computed with the copula model are accurate we
compute Kupiec’s® and Christoffersen’s’ test for all the 9400 portfolios. The results are reported
in Table 1.

Table 5.1: Percentages of VaRs and AVaRs accepted by Kupiec’s and Christoffersen’s test

Copula model Value-at-Risk Conditional Value-at-Risk

a 1% 2% 2% 1% 2% 5%
Kupiec 0,0225532 0,001383 0,0011702| 0,8389362 0,4073404 0
Christoffersen | 0,0582979 0,0053191 0,0068085| 0,927234 0,5787234 0

As we can see from this table VaRs most of the times fail to provide an acceptably accurate
measure of risk. The percentage of successfully tested AVaRs at 1% and 2% is greater but only
AVaR at 1% seems to provide an acceptable measure of risk given its 83.89% success from
Kupiec’s test and 92.72% from Christoffersen’s test. For AVaR at 5% both tests are always
rejected.

Similar observations can be taken regarding EMWA VaRs and AVaRs from Figure 3 and 4.
In particular there is a significant number of times for which portfolio a) returns go under the
limits provided by EWMA VaRs. Differently, EWMA AVaR violations are fewer than EWMA
VaR.

The results of Kupiec’s and Christoffersen’s test are reported in Table 2. Even in this case
most of VaRs provided by the model are not acceptably accurate for measuring risk. The
percentage of successfully tested AVaRs at 1% and 2% is considerably greater. In particular,
AVaR at 2% provide an acceptable measure of risk given its 98.83% success from Kupiec’s
test and 99.31% from Christoffersen’s test.

® See [Kupiec, 1995]
" See [Christoffersen, 1998].
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Figure 3: Comparison between portfolio and its related EWMA VaRs
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Figure 4: Comparison between portfolio and its related EWMA AVaRs
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Table 2: Percentages of EWMA VaRs and AVaRs accepted by Kupiec’s and Christoffersen’s test

EWMA model Value-at-Risk Conditional Value-at-Risk

a 1% 2% 5% 1% 2% 5%
Kupiec 0,0041489 0,0343617 0,2191489| 0,6754255 0,9882979 0,0431915
Christoffersen | 0,0143617 0,065 0,2880851| 0,7532979 0,9930851 0,1687234

Then in order to compare the performance between the copula model and the EMWA model.
we examine the mean VaR and mean AVaR.(Figure 5)

542



Ostrava
5t _ 6t September 2016

8™ International Scientific Conference Managing and Modelling of Financial Risks
VSB-TU of Ostrava, Faculty of Economics, Department of Finance

Figure 5: mean VaRs and CVaRs for copula and EWMA model
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Comparing the mean VaRs and AVaRs for both models, it appears that there is no great
difference between VaRs and EWMA VaRs, except from the first percentile where we can see
that VaR is clearly higher than EWMA VaR, while AVaR are higher than EWMA AVaRs.

Then we perform the Kupiec’s and the Christofferen’s tests. Results are in table 3.

Table 3: comparison of copula and EWMA test results

Kupiec Christoffersen
Copula EWMA Copula EWMA
VaR a=1% 0,02255 0,00415 0,0583 0,01436
VaR a=2% 0,00138 0,03436| 0,00532 0,065
VaR a=5% 0,00117 0,21915| 0,00681 0,28809
CVaR a=1% 0,83894 0,67543| 0,92723 0,7533
CVaR a=2% 0,40734 0,9883| 0,57872 0,99309
CVaR a=5% O 0,04319 O 0,16872

The copula model VaR at the first percentile provide a better estimation of risk than the
corresponding EWMA one. On the other hand, at greater percentiles the EWMA model
performs considerably better than the copula one. Analogous results can be derived from the
AVaRs comparisons: at the first percentile the copula AVaR is a more accurate risk measure
than EWMA CVaR, but at the second and fifth percentile its accuracy is remarkably lower than
EWMA one. Given the results of the tests, it is possible to derive the following suppositions:
since all the copula AVaRs are greater than EWMA AVaRs and their accuracy is better for the
first percentile but worse for the second percentile, we can presume that EWMA CVaR at a=1%
underestimates risk while CVaR at 0=2% and more overestimates risk.
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4. Conclusions

An accurate measure of risk in portfolio selection should be able to capture extreme values
of risk along the distribution tail belonging to the first percentiles. We focus on market risk
estimation by applying a skewed t-copula model on portfolios composed by 94 stocks of the
S&P100 in order to compute VaR and AVaR and then we compare its results with the outcomes
of a Gaussian EWMA model. For computing returns simulations we have made use of
ARMA(1,1)-GARCH(1,1) algorithm provided by [Biglova et al., 2014]. Comparing the mean
VaRs and AVaRs for both models, it appears that there is no great difference between VaRs
and EWMA VaRs, except from the first percentile where we can see that copula VVaR is clearly
higher than EWMA VaR, while copula AVaRs are higher than EWMA AVaRs. By computing
Kupiec’s and Christoffersen’s tests we discover that, for both copula and EWMA models, the
VaRs provided are not acceptably accurate for measuring risk while copula AVaR at o=1 and
EWMA AVaR at 0=2% are acceptable measure of risk. Moreover, it is possible to presume that
EWMA AVaR at 0=1% underestimates risk while copula AVaR at o=2% and more
overestimates risk. The results of this study should enlighten that VaR is not a good risk
measure as believed before the financial crisis, while CVaR is a better estimate of risk,
especially for the first two percentiles.
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Bonds Return Modeling Using High Frequency
Data

Jiti Mélek?, Bohumil Stadnik?, Tran van Quang?®

Abstract

The work will examine the probability distributions of returns of certain bonds in the US market.
This returns are taken from the minute, half-hourly and hourly and data. The first four moments
(mean, variance, skewness, kurtosis) and Sharpe ratio are computed, explained and compared.
Tails thickness alpha of bond returns probabilistic distribution is calculated using a-stable
distribution as an aproximation the empbhirical ones

Key words
High fequency data, skewness, kurtosis, Sharpe ratio, a-stable distribution
JEL Classification: G10, G120

1. Introduction

It is known that most investors prefer higher expected rate of return and less risk. If we
measure the risk by standard deviation this measure of risk may be misleading in certain
circumstances. Standard deviation is a good measure of risk for the normal distribution, but if
the distribution has a nonzero skewness and high kurtosis, it should taken into account higher
moments when making investment decisions

In the following article, we focus on investments in US government bonds with different
maturities (2y, 10y, 30y). There are used high-frequency data of varying frequencies (3min,
10min, 30min, 1h) which are calculated the first four moments (mean, variance, skewness,
kurtosis) for. All data show high kurtosis and nonzero skewness.

The paper is organized as follows. The first part defines the skewness and kurtosis, their
interpretation and implications for investment decisions are discussed. The next section
describes the data used. In the practical part of the paper are calculated first four moments of
individual bonds at different frequencies, then there are further developed portfolio of 2y and
30y bonds at various ratios. Finally using stable distribution approximation "fatness" ends of
probability distributions of some data are calculated.

2. Skewness and kurtosis
Skewnes is defined as folows:

_ E(X—EX)®
V= E& = Ex)?)e

Skewness is a measure of the asymmetry of the probability distribution of arandom
variable about its mean. For a unimodal distribution, negative skew indicates that the tail on the
left side of the probability density function is longer or fatter than the right side and
contrary positive skew indicates that the tail on the right side is longer or fatter than the left

! Department of Banking and Insurance, University of Economics Prague, malek@vse.cz.
2 Department of Banking and Insurance, University of Economics Prague, bohumil.stadnik@ vse.cz.
* Department of Statistics and Probability, University of Economics Prague, tran@vse.cz.
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side. When we say “long tail” this is named by comparison to the normal distribution which is
symmetric and has a skewness of zero. More precisely, skew measures the relative length of
the tails; it tells us that one is longer than the other. but this is really just a generally true rule of
thumb rather than an always true statement In many textbook we may read followinng
relationships:

If random variable posses positive skewnes, then mean>median> modus and for negative
skewness modus>median>mean.

This is really just a generally true rule of thumb rather than an always true statement, it can
fail in multimodal distributions, or in distributions where one tail is long but the other is heavy
Skewness risk can arise in any quantitative model that assumes a symmetric distribution (such
as the normal distribution) but is applied to skewed data. Positive skewness is preferred, but
uncommon. A positively skewed return distribution shows small frequency of very big profits,
while a negatively skewed trading strategy will lead to a lot of small gains and a few large
losses.

Looking across various asset classes and time periods, one notices the prevalence of negative
numbers. Knowing how markets behave, this makes sense. When markets melt down, they tend
to melt down in a dramatic fashion. Think of the Credit Crisis, the Dot-Com Bust, the Asian
Contagion, or the Long Term Capital Management crisis. On the upside, gains tend to be less
dramatic. While the overall, long-term returns of the markets are positive, those gains come in
slower, steadier gains than big bursts. The worst of the worst months tend to be more extreme
than the best of the best months. This is what is meant by negative skewness.

E(X — EX)*
T EX - EX)?)?

Kurtosis measures the fat-tail degree of a distribution. High risk-averse investors prefer a
distribution with low kurtosis (i.e. returns not far away from the mean). A distribution with
kurtosis grater then 3 exhibits a peak in the middle and fat tails versus a normal distribution. A
distribution to be normal should have an kurtosis equal to 3. In case of a positive skewness, it
is possible to have a high excess kurtosis and to have no future extreme negative returns. The
extreme returns will only be positive. This is only possible when the skewness is positive. As
soon as the skewness is negative, the impact of a high kurtosis affects the extreme negative
returns. The most interesting thing is when the return distribution has a skewness lower than -
1 and an kurtosis higher than 4. In this case, the probability to have sudden high negative returns
increases.

3. Data

US Treasury government bonds with maturities 30, 10 and 2 years were used for the
empirical part of the research. Particularly: UST 2.5 15/5/2046; UST 1.625 25/15/2026 and
UST 2.375 30/6/2018*. We have used the time series of yields to maturity (YTM) for each of
these bonds on frequencies 3, 10, 30 minutes, 1 hour and 1 day. The series was transferred then
to the series of YTM differences (AYTM series) according to the formula AYTM=YTM; -
YTMt+1. According to this formula the changes of price and also AYTM: has the same sign,
means the risk for a bond holder resulting from a yield shift in AYTM series is in the left side
of respective histogram. This series was used for the calculation of the moments.

+ Complete time series are available at www.pozemstan.cz/data_bondy.xls.
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4. Results
The folowing table shows the first four moments, followed histograms for all bonds and

trading frequencies

Table 1: Bonds moments

A ARNI

001 ooz
changa in ytm

Figure 1c: 30y, 3 min

Bond | Frequency Mean Variance Skewness Kurtosis Sharpe
index
30Y 3 min 0.0000020 | 0.0000015 | -1.3759849 | 70.2306210 | 0.00163
10 min 0.0000155 | 0.0000104 | -0.4593729 | 16.0484220 | 0.00481
30 min 0.0000422 | 0.0000310 | -0.1012959 | 11.1241500 | 0.00758
1 hour 0.0000833 | 0.0000574 0.0285210 8.0560119 | 0.01100
1 day 0.0004429 | 0.0013180 | -0.5573887 3.5005891 | 0.01221
10Y 3 min -0.0000002 | 0.0000030 | -0.0455176 | 61.6943630 | -0.00012
10 min -0.0000017 | 0.0000116 0.3996222 31.3845550 | -0.00050
30 min -0.0000033 | 0.0000332 0.9327564 26.4722020 | -0.00061
1 hour -0.0000064 | 0.0000644 0.5079486 20.0116710 | -0.00080
1 day 0.0010793 | 0.0018047 | -0.4147576 4.7366690 | 0.02541
2Y 3 min 0.0000204 | 0.0000139 0.5066228 22.6215150 | 0.00547
10 min 0.0000409 | 0.0000239 1.7515355 | 46.7824700 | 0.00837
30 min 0.0000338 | 0.0000502 1.8874916 | 42.3962630 | 0.00477
1 hour 0.0000588 | 0.0000834 1.3355274 26.9074650 | 0.00644
1 day 0.0016315 | 0.0019453 0.1200944 5.3067758 | 0.03699
Fig. 1: 2y, 3min Fig 1b 10y, 3 min

Figure 2a: 2y, 10 mi
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Figure 2b: 10y, 10min Figure 2c: 30y, 10 min
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Figure 4a: 2y, 30mim Figure 4b: 10y, 30 min

0 . 0
008 D06 -0 002 0 00z 004 006 0068 01 042 0.04 0,02 o 002 0.04 0.06
change in yim change in yim

Figure 4c: 30y, 30min

The following table shows alpha as the power of fat tails using a-stable distribution as an
aproximation of the emphirical ones for 3min data. The a parameter has been estimated
using MLE method (e.g. Weron 1995)

Tab. 2: Parameters of alpha distribution, 3 min data

Type of Bond | alpha

30Y 1.7430
10Y 1.9575
2Y 1.9335
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The following graphs show the first four moments for portfolios of 2y and 30y bonds , trading
frequency 3min. (On the horizontal axis is the relative size 30y bonds in the portfolio)

Figure 5a : Mean

3e-05

2.50-05 P

2e-05 |- 5ot
c
815005+ ~
=

16-05 | i

5e-06 [~

0 0.2 0.4 0.6 0.8
X

Figure 5c: Skewnes

=4
o

Skewness
o
N

-0.21

0.6 n L I .
0 0.2 0.4 0.6 0.8

Variance

Figure 5b: Variance

1.9e-05

1.8e-05|
1.7e-05 \

1.60-05 ¥ /
1.56-05

1.4e-05

1.3e-056 : .
0 02 04 0.6 08 1
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One day moments
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5. Interpretation of Results and Conclusions

High-frequency data are compared to only a given frequency (3min, 10min, 30min, 1h). 2y
bonds show the highest average return on the frequency 3min and 10min while 30y bonds show
the best average return on the frequency of 30 minutes and 1 hour. Regarding the variance
(risk), then 30y bonds have the lowest risk at all frequencies 3min, 10min and 30min and 1h.
All these data show a high kurtosis but mild skewness. Highest kurtosis in all three bonds is,
as expected, with 3min of data, but it decreases rapidly with increasing length of the time
trading interval.

Sharpe index index allows us to compare performance (at least for the first two moments)
over different time frequencies. It confirms the most risky it is trading at the shortest frequency
(3min). Sharpe index is the smallest data for 3min for all three bonds, then it gradually grows
and becomes maximum at daily data. The highest index of the three bonds is for 2y bond.

One possible explanation of the most significant negative skewness we have measured (30Y,
3 min, the value = -1.376) is the existence of a “dramatic” crashes of price in comparison to
relatively slow upward movements. The idea is supporting by the way of example in the figures
11a,b.
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Figure 11a: 30y returns with “crashes” Figurellb:30y returns without “crashes

iy 1¥TM i i H e 2YTM

0.02 - 0.02

n the figure 11a there is AYTM development we have measured with the value of skewness=
-1.376. If we remove the crash (highlighted by the circle in the figure) we obtain the
development according to the figurellb) with the value of skewness = 0.223. This simple
demonstration support the interpretation above and also points to the sensitivity of skewness
value.

In high frequency area the financial interpretation could result from behavioral finance:
“black swans” and “long shots” (Tversky, Kahneman 1974, 1992; Teleb 2007; Snowberg,
Wolfers 2010; Vaughan, Paton 1997, Woodland, Woodland 1994). They argue that
“impossible” events, “black swans”, are neglected whereas “possible” but low probability
events, “longshots”, are overweighed. As expressed by Tversky and Kahneman: “A change
from impossibility to possibility or from possibility to certainty has a bigger impact than a
comparable change in the middle of the scale.” Applying to financial market: the crash as the
“black swan” is overweighed when it is suddenly deemed possible.
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Advanced Atrtificial Neural Networks as the Support
in Risk Eliminating Process in Finance

Dusan Marcéek?, Lukas Falat?, Tom4s Barcich®

Abstract

This paper deals with models of artificial neural networks applied in financial management.
Acrtificial neural networks as a machine learning technique are a modern part of quantitative
prediction models which are one of the most used approaches in finance for making right
decisions. There is a hypothesis that advanced neural networks which are able to learn and then
predict the future state can also be helpful for managers in decision making process. Therefore,
authors create apply these models in financial risk management to test this hypothesis. Study
shows that neural networks combined with genetic algorithm provide more accurate prediction
than standard network and therefore can be helpful in management by eliminating the risk of
making the bad decision in decision-making process performed regularly in every company.

Key words

Acrtificial neural network, risk elimination, quantitative models, decision-making, soft
computing, finance, genetic algorithm.
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1. Introduction

One of the main tasks of every economic subject is to maximize profits. There are various
approaches how to achieve this goal. One of them is by eliminating the risk. It is obvious that
maximizing profit as well as minimizing risk can be realized by making accurate prediction
about various variables in the company (i.e. future demand, future prices, future
unemployment, future inflation, etc.).

One of the most important factors is that the managers would make right decision.
However, this is not always as easy as it looks. Lots of different factors come into account in
managerial decision-making process; in addition to that, they have to decide fast. Managers
usually make their decision regarding various factors, including financial aspects, workers’
conditions, actual cash flow and economic (micro as well as macro) situation. Moreover, the
losses have to be as minimal as possible, i.e. risk has to be eliminated or minimized. Those
who can do this are the most successful ones.

In order to achieve this goal more conditions need to be fulfilled. Probably one of the most
important factors for being successful is to have good managers. These managers by adaption
of new information technologies have to make correct, fast and reliable decisions as it is them
who control the company (Hanclova et al. 2015). They usually make their decision regarding
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various factors, including financial aspect, workers’ conditions, actual cash flow and
economic (micro as well as macro) situation. Managers who can do this are the most
successful ones. It is therefore no surprise that predictions play very important role in today’s
world and are need in almost every are of our lives. Usually there are two types of approaches
managers can apply in their work. They can use either qualitative approach (they decide on
base of the current market situation or economic situation, they rely on feelings and tendencies
of their current customers) or quantitative approach. Qualitative approach is based on
mathematics or statistics and is based on historical data. This set of equation then tries to
interpret the system and to predict its future state. Nowadays, more and more managers focus
on this kind of decision making, therefore, making precise quantitative predictions is a must.

In the past quantitative approach was represented by statistical models which started to be
applied in 1960s (techniques of exponential smoothing). Nevertheless, the breakthrough came
with publishing a study by (Box and Jenkins, 1976) where authors integrated all the
knowledge about autoregressive and moving average models. From that time ARIMA models
have been very popular in time series modelling for long time as (Bollershev, 1986) showed
that these models provided better results than other models used in that time. However, in
1982 Engle (Engle, 1982) showed that using ARIMA models in financial modelling is not
correct as these series usually have conditional variance instead of constant. Therefore, he
suggested ARCH (autoregressive conditional variance) models for financial modelling.

However, later it was found out that statistical models were not always so good as they
should be, they were not so accurate and sufficient. So, with the massive expansion of
information technology, models based on machine learning started to be created. New models
were created also due to the fact that Bollershev (1986) proved the existence of nonlinearity in
the financial data.

One of the main representative of regression prediction models of machine learning are
artificial neural networks. Artificial neural networks which is the mathematical model inspired
by biological neural system is a universal approximator of functional type and is able to
perform tasks like pattern recognition, classification or predictions Anderson and Rosenfeld
1988; Hecht-Nielsen 1990; Hertz et al. 1991; Hiemstra and Jones 1994). According to some
publications such as (Gooijer & Hyndman 2006), ANNs are the prediction models which have
the biggest potential in predicting time series which are applied very often in financial and risk
management. The big potential in applying ANN in finance is also confirmed in (Hill et al.,
1994), where authors showed that ANNs works best in connection with high-frequency
financial data. The most used model of regression neural network is called the RBF neural
network (Orr, 1996; Marcek, 2004).

2. Artificial Neural Network

Neural networks can be understood as a system which produces output based on inputs the
user has defined. It is important to say that user has no knowledge about internal working of

the system of ANN.
Figure 1: Black Box Principle of ANNs

Qutputs from
ANN

ANN Inputs
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Examples are brought forward the network and then the network tries to get as close as
possible to the given output by adapting its parameters (weights). Neural network model has a
large number of internal variables which are supposed to set up well in order to optimize the
outputs. This approach is based almost exclusively on finding non-linear function defined as

Vi = F(00) =0 + S, (X1 %,) )

where w,,y; are known non-linear functions, ¢ are weights or parameters of the network

usually marked as vo, vj a wij. Estimation of these weights is usually realized by least squares
method. The function with its known parameters is used as a model function for making
neural network predictions of specified process.

2.1 Mathematical model of neural network

Mathematical models of the neuron were constructed on the base of functional neuron as a
central element of human nervous system whose task is to transform information from one
neuron to the others.

The goal of mathematical neuron is the process identification. In other words, we try to
find an input-output function so that the output would have desired parameters and the
predicted error would be minimal.

Let F: x, €eR* >y, eR" is a projection assigning k-dimensional vector of inputs
X! = (Xy ) Xy ooy X ) ONE dimensional output v in specific time t.

Let G: G(x,,W,):x, eR¥.. — Yy, eRl . is a restriction of F. The task is then to find the

train
values of w so that functional values of G would be so close to known sample as it is possible.
Let E(w) is function defined as

Ew)= D (G(x,W)-Y,)? )

Xt vyIERIkrain

This function represents squares of deviations of function G from expecting values of
function F. If a minimum is found, G is adapted for approximation of F. Training or adaption
is performed on training set. VValidation set is used for validation of training network.

The most common used neural networks for prediction processes are feed-forward neural
networks where is signal is forwarding through the network to output and the network is then
adapting its weights according to error by using back-propagation algorithm [2] The most
known representatives of feed-forward networks are perceptron and its upgraded version
called RBF network [9].

2.2 Radial Basis Neural Network

Because of not perfect classification ability as well as other cons of perceptron, RBF
networks were developed (Orr, 1996). RBF which stands for radial basis function is, just like
the perceptron, a feed-forward neural network. The architecture illustrated in figure 2 is quite
similar to perceptron network, however there are some differences which include calculation
of potentials of hidden neurons, different activation function of processing (hidden) neurons
and different activation function of output neuron.
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Figure 2: Architecture of RBF with 2 outputs

Potentials of hidden perceptron (the first neural network of feedforward type) neurons are a
simple linear operation of scalar product of vectors W and X. In RBF, the potential of the
inner neuron is counted as follows: RBF defines potential of j hidden neuron as a difference
of Euclidean distance given by vectors

ul = x—w!||*  forj=12...s 3)

RBF also uses different types of activation functions known as Gaussian or radial basis
function. Activation function for j" hidden neuron is defined as

j i
-u’ [Ix—w|

w,u’') = e® =g ¥ | forj=1,2,..s 4)

where ajz is a variance of j neuron. If the components of input vector are not orthogonal then
the activation function looks like this
_ —(x—w!)T = (x-w))
p,u’')=e ? (5)
Activation function of output neuron is also different; output neuron is always activated by
a linear function y = x.

3. Genetic Algorithm in Artificial Neural Network

Genetic algorithms are computing algorithms for optimization. They are stochastic search
techniques that guide a population of solutions towards an optimum using the principles of
evolution and natural genetics. (Dharmistha, 2012). They are characterized by their
representation and operators. Basic genetic operators include reproduction, crossover and
mutation (Dharmistha, 2012).

This group of algorithms is inspired by the evolution of populations and therefore, it is no
surprise that they are based loosely on several features of biological evolution (Montana,
1989). In genetic algorithm individuals which better fit the environment will be able to
survive and hand down their chromosomes to their descendants, while less fit individuals will
become extinct. The aim of genetic algorithms is to use simple representations to encode
complex structures and simple operations to improve these structures.

In order to start working, certain criteria must be met (Davis, 1987). At first, a way of
encoding solutions to the problem on chromosomes must be created. In the original
implementation of genetic algorithm an individual chromosome is represented by a binary
string. The bits of each string are then called genes and their varying values are called alleles.
A group of individual chromosomes is called a population. Second, an evaluation function
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which returns a rating for each chromosome given to it, has to be defined as well as a way of
initializing the population of chromosomes. To correct working of GA, operators of the
algorithm have to be defined too. Standard operators are mutation and crossover and are
applied to parents when they reproduce to alter their genetic composition. Finally, for good
outputs of GA, parameters of this GA algorithm must be set correctly and appropriately.

The operation of the GA is executed according to two steps:

1) Initialization of the population using the initialization procedure, evaluation of each

member of the initial population.

2) Reproduction process until a stop criterion is met.

In reproduction process one or more are chosen for reproduction. The selection is
stochastic, but the individuals with the highest evaluations are usually favored in the selection.
Afterwards the genetic operator (crossover, mutation) is applied to parents. Finally, children
are created, evaluated and accumulated into a new generation. After accumulating enough
individuals, they are inserted into the population, the worst current members of the population
are replaced. When components of the GA are chosen appropriately, the reproduction process
will generate better children from parents, converging finally on results close to a global
optimum.

3.1 Genetic Algorithm Implementation in ANN

Genetic algorithms have become a popular optimization tool. This technique is
incorporated into the neural network in various ways. For example, Rivas et al. (2004) use
genetic algorithms for creating ,,Evolving* RBF — i.e. to automatically find the ideal number
of hidden neurons.

In our model we use genetic algorithm in the process of neural network learning. We
substitute the standard learning algorithm for neural network by genetic algorithm. It is due to
the fact that back-propagation itself is considered to be a big weakness of the artificial neural
network. The convergence is really slow and it generally converges to any local minimum on
the error surface, since stochastic gradient descent exists on a surface which is not flat. So the
gradient method does not guarantee to find optimal values of parameters and imprisonment in
local minimum is quite possible. Another drawback to backpropagation is the "scaling
problem". Backpropagation works well on simple training problems. However, as the problem
complexity increases (due to increased dimensionality and/or greater complexity of the data),
the performance of back-propagation falls off rapidly.

For weights adaptation (learning) we use our own implementation of the genetic algorithm.
We set the chromosome length set according to the formula:

CL=D*s+s5, (6)
where s is the number of hidden neurons and D is the dimension of the input vector. A
specific gene of a chromosome was a float value and represented a specific weight in the
ANN. The whole chromosome represented weights of the whole network. The fitting function
for evaluating the chromosomes was the mean square error function. The chromosome with
the best MSE was automatically transferred into the next generation. The other individuals of
the next generation were chosen as follows: by tournament selection (size of the tournament
equalled to 100) 100 individuals were randomly chosen from the population. The fittest of
them was then chosen as a parent. The second parent was chosen in the same way. New
individual was then created by the crossover operation. If the generated value from <0,1) was
lower than 0.5, the weight of the first parent at the specific position was assigned to the new
individual. Otherwise, the new individual received the weight of the second parent.

The mutation rate was set to 0.01. If performed, the specific gene of a chromosome was
changed to a random value. The size of the population and the number of generations was set
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accordingly to the settings of BP. In BP, there were 5000 cycles of the forward signal
propagation plus 5000 cycles of backward error propagation. In GA we used the size of the
population equalled to 1000 and 10 as the number of generations.

4. Experiment and Settings

To test whether neural network with implemented GA is able to produce more accurate
outputs and hence to lower the risk in finance in better way than standard statistical models or
standard neural network models we use high-frequency time series data - daily close prices of
the USD/CAD currency pair. It is due to the fact that this data is very dynamic, volatile,
extremely difficult to predict and there is an assumption that if the advanced neural network is
able to predict this type of data, the network will be able to predict correctly other types of
time series in finance. We use post-crisis period in order to imply dynamics and volatility into
our model. We divided the data into two parts. The first part included 912 observations
and was used for training of the model. The second part of data (5/1/2012 to 10/31/2012)
counting 132 observations, was used for model validation by making static one-day-ahead ex-
post forecast. This was done in order to find out the prediction power of model as there is an
assumption that if the model can handle to predict ex-post data, it will also be able to perform
real predictions.

We use own application of the feedforward neural network of RBF type with one hidden
layer. For the standard neural network as well as for the GA neural network we tested three to
ten hidden neurons to achieve best results of network. For every model, only the result with
the best configuration is stated. We used the identity function as an activation function for the
output layer too. The weights of network were initiated randomly — generated from the
uniform distribution <0,1). The learning rate of back-propagation was set to 0.001 to avoid the
easy imprisonment in local minimum. The final results were taken from the best of 5000
epochs and not from the last epoch in order to avoid overfitting of the neural network.

5. Results

Experiment for every model configuration was performed 12 times; the best and worst
results were eliminated and from the rest the mean and standard deviation were counted. We
used MSE (Mean Squared Error) numerical characteristic for assessing models.

L&, 1,
MSE = _Z(y’[ - Yt) :_Zet )
N = N =

We also performed Box-Jenkins analysis (Box-Jenkins, 1976) to make acomparison
between standard statistical models and our neural network models. For statistical modelling
Eviews software was used. We used Berndt-Hall-Hall-Hausman optimization for finding the
optimal values of GARCH parameters; Finally, AR(0) + EGARCH(1,1,1) with Gaussian error
distribution was chosen as the model with best evaluation characteristics (MSE).

Y =€ \/h_t (8)

log(h) = ~0172109+ 011714852 ] 1 0.037308/ 22| 4 0 992135109(h ) (9)

Jh Jh
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As for the results (see Table 1) the advanced artificial neural network performed better than
the standard one. The standard deviation of genetic algorithm compared to the standard ANN
was lowered by 85.23 per cent. Another advantage of the GA implementation into ANN is the
convergence of the network. Backpropagation seemed to reach its global minimum as even
with the higher number of epochs (we tested 10000) the results were almost the same. In GA
upgrade the convergence was considerably faster than at BP. In most cases the genetic
algorithm converged in 5 generations what is 50 per cent faster than the standard back-
propagation.

Also, there are other advantages of using GA in the process of neural network learning.
Genetic algorithm does not have the same problem with scaling as BP as it generally improves
the current best candidate monotonically. It does this by keeping the current best individual as
part of their population while they search for better candidates. Moreover, supervised learning
algorithms suffer from the possibility of getting trapped on suboptimal solutions. Genetic
algorithms are generally not bothered by local minima. The mutation and crossover operators
can step from a valley across a hill to an even lower valley with no more difficulty than
descending directly into a valley.

If we compare the neural network models with standard statistical Box-Jenkins models, the
quantified statistical model provided better results than the standard as well as advanced
neural network. However, parameters of the genetic algorithm in the neural network were set
to the comparable scale with back-propagation and therefore, the results of GA are not the
optimal values as statistical models. There is a reasonable assumption that if we used more
replication in the optimization process of the neural network models (f. ex. more than ten
generations in the process of forming weights of ANN via GA), predictions would be more
accurate. However, in that case the comparable part between genetic algorithm and back-
propagation would be lost.

Table 1: Qualities of predictions — out-of-sample predictions measured by MSE

Model mean MSE standard deviation
Artificial Neural Network 1,83763.10° 2,8765.10°
Avrtificial Neural Network with genetic algorithm | 1,76860.10° 6,219.10°7
AR(0)+EGARCH(1,1,1) 1,70651.10° -

6. Summary

Risk elimination is one way how to maximize profits of the company. In order to do this,
managers use various approaches. One of them is based on historical data and is called
quantitative approach. In the past quantitative approach was represented by statistical models;
ARIMA and (G)ARCH models have been popular and preferable models in this area.
However, with the massive expansion of IT, models based on machine learning started to be
implemented also in financial area. One of the main representative of regression prediction
models of machine learning are artificial neural networks. Artificial neural networks which is
the mathematical model inspired by biological neural system is a universal approximator of
functional type and is able to perform tasks like pattern recognition, classification or
predictions.

In this paper we suggested an artificial neural network with alternative technique for
optimizing parameters of the network due to the fact that standard learning technique is
considered a weakness of the RBF neural network. We tested the hypothesis that this type of
neural network was supposed to provide more accurate forecasts than the standard one and
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hence, this network should be more efficient in eliminating risk in finance. The genetic
algorithm was incorporated into the neural network. This was due to the fact that genetic
algorithms are especially capable of handling problems in which the objective function is
discontinuous or non-differentiable, nonconvex, multimodal or noisy. Our hypothesis was
confirmed and the neural network with genetic algorithm provided forecasts with higher
accuracy. The final comparison of the implemented suggestion for weight adaptation with
standard network was performed and the upgrade showed to be helpful in the process of
creating better forecasts using neural networks.

Finally, on base of our experiments we can say that the artificial neural network combined
with genetic algorithm has a big potential to perform even better forecasts (as there are more
parameters had to optimized) and therefore, can be helpful in financial risk management by
providing more accurate predictions.
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Risk analysis of foreign currency bank loans offered
on the Polish Capital Market

Adrianna Mastalerz-Kodzis*

Abstract

The article discusses the risk of foreign currency bank loans offered by financial institutions on
the Polish Capital Market. Commitments undertaken in currencies other than the currency of a
given country are charged with a double risk: the alteration in the interest rate and the alteration
in the rate of currency exchange. With the use of selected methods of analysis of non-stationary
time series we analysed the variability of chosen currency exchange rates (USD, EUR and
CHF) in relation to PLN. Currency exchange rates alter dynamically in time, their value is
dependent not only on the situation on the capital market but also on political decisions,
decisions of central banks, as well as on the policy of commercial banks directly granting the
loans. The financial and social situation of many currency debtors in Poland is currently very
difficult, what is more, market trends and banks’ policy do not forecast any improvement of this
situation in the near future.
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1. Introduction

In the end of 20" and in the beginning of 21% century taking out long-term credits in
foreign currency was very popular amongst businessmen as well as amongst households in
Poland. Many Polish citizens, wanting to pay lower values of credit instalments, decided to
take out foreign currency bank loans instead of credits in domestic currency (PLN). Loans
taken out in foreign currency are, however, subject to considerable risk, on the one hand, it is
the risk connected with changes in the interest rate and on the other hand with the changes in
values of foreign currency exchange rates. Currency exchange rates alter dynamically in time,
their value is dependent not only on the situation on the capital market but also on a great
scale on political decisions, decisions of the central banks of given countries, as well as on the
policy of commercial banks directly granting the loans. Facing the dynamically changing
economic conditions, the economic, financial, and foremost, social results of currency
exchange rates fluctuations are, at present time, a very big challenge for the debtors, banks and
for the Polish government.

From a mathematical point of view, changes of the currency exchange rates constitute the
implementation of random value in time. Many factors influencing the currency rate can be
explained with the use of mathematical rules. However, there is always a group of factors not
subject to econometric modelling left, which is included in the random factor. Modelling of
currency rates’ alterations is possible with the use of econometric methods, however, the
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forecasting of future currency rates is always subject to an error. Therefore, investing on the
capital market, as well as taking out bank loans, is always encumbered by risk.

The article concerns a very current nowadays problem in Poland connected with bank loans
taken out in foreign currencies. The problem with liabilities in the form of foreign currency
loans is not only the problem of debtors alone but also a social problem. The aim of the article
is the modelling of currency rates (USD, EUR and CHF) in relation to PLN and analysis of the
alteration of these rates with the use of non-stationary stochastic processes. The article
consists of the following parts: introduction, discussing the problem of currency risk,
description of the method of study, empirical analysis and conclusion.

2. The risk of foreign currency bank loans

Both investing, as well as taking out long-term financial liabilities is risky. Before making
a decision about taking out a credit, we have to define risk factors, which can be connected
with a given liability [Jajuga, K. and Jajuga, T. (2015)].

Literature names various types of risk factors, these are, among others: the risk of interest
rate, risk of currency exchange rate (concerns a transaction conducted in a foreign currency or
based on the change in currency rate), risk of liquidity, credit risk (concerns a situation where
one of the parties in an agreement does not pay liabilities on behalf of the other party),
political risk (concerns a situation where the passing of a law can negatively influence the
economic situation in a country and, in the same way, influence interest rates).

Currency risk is strictly connected with liability in foreign currency. The increase in
currency rate can lead to a situation, in which, after a couple of years of liability repayment,
the debtor owes a higher amount of money to the bank than at the beginning of the credit
period.

There are two types of credits in foreign currency:

- Indexed currency bank loan is granted and paid off in foreign currency. The loan is
concluded for a certain amount of money in PLN but, at the moment of signing the agreement
its value is converted into foreign currency according to the current rate of exchange. The
amount of the following instalments is given in foreign currency but the repayment is
conducted in domestic currency, which is converted at the exchange rate on the day of the
repayment. The repayment can be conducted on the base of fixing (average exchange rate) or
with the consideration of the exchange rate spread. Indexed currency credit is a bank loan in
which the amount of money to be paid in PLN is known. If the bank possesses such a type of
currency loan on offer, then in the agreement the amount of credit will be expressed in PLN.
This means that, only at the time when the credit is paid, the amount will be converted at the
current exchange rate into a given currency of the loan. If then, the debtor applies for a credit
in the amount of 200, 000 PLN, such an amount once or in tranches, regardless of the current
rate of exchange, shall be paid into the account of the applicant or the account of e.g. a person
selling a real estate.

-Denominated currency bank loan is granted in foreign currency, related to as a reference
point. The bank states the credit amount (both in the decision concerning the loan and in the
credit agreement) in the given credit currency (e.g. in USD, CHF or in EUR). The bank
converts the applied for amount into PLN at the exchange rate from the day of the credit
decision. In the credit agreement the bank states the amount of credit e.g. 50, 000 EUR. In the
course of the payment of the credit this amount is converted into PLN at the current exchange
rate on the day of payment (of the whole amount of credit or its tranche). In this case the
debtor does not know in the long run what amount of credit calculated into PLN will be paid —
if the exchange rate from the day of credit payment is lower than at the time of granting the

564



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

credit decision then the final amount of credit may not be enough to cover e.g. the costs of the
real estate purchased!

Bank loans in foreign currency possess both advantages and disadvantages. Amongst the
advantages of currency bank loans we can enumerate inter alia: lower interest by a couple of
interest points in relation to bank loans in PLN as well as the possibility of gaining through
conversion conducted at the right time after analysing its profitability (conversion into PLN is
financially profitable in rare situations, e.g. in the case of a fall in the value of foreign
currency and simultaneous forecasts of its long-term appreciation). Amongst the most
significant disadvantages of foreign currency bank loans we can firstly enumerate the
dependence of the amount of credit instalment (converted into PLN) on the currency exchange
rate and its fluctuations and secondly - spread — the hidden cost of currency loan, that is the
difference between the price of purchase and sale.

Spread is an additional cost of a credit in foreign currency which is not stated in the
agreement. Within a period of a few decades we can pay several thousand zlotys for the
exchange of the currency. Commercial banks treat foreign currency turnover as a source of
income. Currency credit is paid by the bank at its own, higher exchange rate (that is at the
price at which the bank buys the currency from the customer), but it is repaid by the debtor at
lower exchange rate — also determined internally by the bank (that is at the price at which the
currency is purchased from the bank).

In Poland, the financial and social hardships growing amongst the foreign currency debtors
are remedied by law changes. From July 2009, people who have taken out loans in foreign
currency can alter the way of repaying the instalments and make the payment directly in the
foreign currency (the debtor becomes independent of spread). In 2014 a further restriction in
foreign currency crediting was made — foreign currency credits, indexed or denominated, can
only be offered to customers who receive permanent income in the currency of the credit.

3. Methodology of study — modelling of variability in time-series with
the use of non-stationary stochastic processes.

In the modelling of economic phenomena and processes, including the ones of financial
nature, we deal with random variables dependent on parameter. Most frequently this
parameter is time t. Currency exchange rates can, inter alia, be modelled with the use of
stochastic processes [Sobczyk, K. (1998)].

During capital market analyses two hypotheses are considered: of an effective market and
of a market which keeps memory (short-term and long-term). An effective market is a one in
which the price discounts all the information, all important events which can influence the
price are already included in it. However, in many scientific research papers, as well as works
of empirical nature, the effectiveness of capital market is undermined. It is believed that long
and short memory (included in the structure of values) exists [Mastalerz-Kodzis, A. (2003);
Mastalerz-Kodzis, A. (2013)]. The hereby article supports the second trend — the existence of
memory in time-series of the changes in currency exchange rates.

In order to describe the changes in currency exchange rates we can use the generalized
process of Brown’s motion [Daoudi, K. (1998); Peltier, R.F. (1995); Mastalerz-Kodzis, A.
(2013)]. It is a stochastic process, dynamically changing in time, taking into consideration the
random factor. Holder’s function, which characterizes the variability of the process depends
on time. The values of Holder’s function are located in the range (0,1). Interpretation of H(t)
value for time-series is as follows: with probability H(t) after increase (of the price of stock
exchange value) another increase of the price will take place, with probability 1-H(t) there will
be a fall. Therefore, H(t) value is the probability of maintaining the direction of changes.
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Let there be a function f :D—R (D cR) and parameter « < (0,1).
Function f is at point X, the function of Hélder’s class Cy (f eCy ) if constants
g,¢>0 exist, such, that for each x e (x0 -&,% +g) the following inequality is fulfilled
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Holder’s point exponent of function f at point x, is number a;(x,) defined by the
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Estimation of function t— H(t) has been described in the works [Peltier, R.F. (1995);

Mastalerz-Kodzis, A. (2003)]. The estimator of any element on the time axis is the value
defined by the formula:
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Holder’s function values — Holder’s point exponents — inform about the variability of the
elements of series within the surrounding of a point on time axis. However, this information is
more precise than e.g. standard deviation, for it takes into consideration both the value of the
variations as well as their direction. Stochastic analysis additionally includes information
about the memory in time-series. The more the observations of the series deviated from the
present ones, the weaker the memory. Additionally, the empirical analysis has also been
enriched with selected elements of technical analysis methodology, among others, the analysis
of trend and turning points [Kaufman, P. (2005)].

4. Empirical analysis — modelling of the changes in exchange rates

The article analysed selected currency exchange rates: USD, EUR and CHF in the period
from January 2000 to July 2016 (4191 recordings). The diagrams illustrating the purchase of
the foreign currencies are shown in figure 1.

On the base of the data included in figure 1 we can state the following:

1. The stationarity of the three analysed series was studied using the Statistica programme and
it proved that the time-series of the currency purchase exchange rates are not stationary
series.
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2. Within the analysed period the exchange rates altered significantly in time. Average
exchange rate in the studied period, standard deviation and classic coefficient of variation
are shown in table 1

Table 1. Selected characteristics of data analysis (01.200-07-20016)

usb EUR CHF
mean 3,3786 4,0439 | 2,9230
standard deviation 0,5545 0,2955 | 0,5168
coefficient of variation (%) | 16,414 7,307 17,681

Figure 1: Selected currency exchange rates: USD, EUR and CHF in the period from January 2000 to July 2016.
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3. Moreover, within the studied period of time clear upward and downward trends emerged,
namely:

- starting with year 2001, the exchange rate of USD decreased systematically by the middle
of 2008 — a very clear, long-term downward trend was recorded; from the middle of 2008
the rate of exchange lingers in a long-term upward trend with significant fluctuations (we
can also enumerate three short-term downward trends in this sub-period).

- the exchange rate of EUR in the years 2001-2003 revealed an upward tendency, from 2004
to the middle of 2008 — a downward tendency, after a sharp growth in the end of 2008 it
lingers in a horizontal trend:

- the largest upward tendency among the above mentioned currencies belongs to CHF, from
2000 to the middle of 2008 the graph lingers in a horizontal trend ( we can enumerate two
periods: a weak growth 2000-2003 and a weak fall 2004 - mid 2008). From the increase in
2008 on, the exchange rate of CHF lingers in a strong upward trend:

- the largest growth of exchange rates was recorded for all the three currencies in the period
from 09.2008 to 02.2009;

- there exists a moderate positive correlation between the exchange rate of CHF and EUR
(Pearson’s correlation factor equal to 0,638), there also exists a low positive
interdependence between the exchange rates of USD and EUR (Pearson 0,333); moreover,
the analysis does not prove the existence of linear correlation between USD and CHF
(Pearson 0,18).

Analyzing the graphs of the above mentioned currencies, taking interest in foreign currency
bank loans in the years 2000 — 2008 seems justified. With decreasing currency exchange rate,
loans, both indexed and denominated, additionally with low interest, were very profitable for
the debtors. However, the capital market changes dynamically and stochastically. In view of
law changes, world financial crisis and in the result of banks’ policy the trends of exchange
rates in the second half of 2008 altered. Exchange rates of CHF and USD, which remained in
a downward trend changed in 2008 to an upward trend and they still remain in it. This is a
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very adverse situation for foreign currency debtors. The credit instalments increased
drastically and so did the liability.

At the time of the financial crisis CHF was for investors a safe currency, in which decision
makers located their capital. This entailed an increasing demand for CHF and currency
appreciation. On the 6™ of September 2011 The National Bank of Switzerland partly stiffened
the exchange rate of EUR for CHF, which meant that the maximum exchange rate of these
currencies could not be lower than 1,2. The bank recognised the stiffening of the exchange
rate as the base of the conducted financial policy. However, on the 15" of January 2015 the
same bank released the exchange rate of CHF leaving behind at the same time the policy of
defending the minimum exchange rate of EUR for CHF; this way CHF appreciated against
other currencies. The decision lead to a panic on financial markets, which caused a sudden
change in the values of exchange rates. The justification stated that the maintenance of a
stiffened exchange rate was no longer justified regarding the significant weakening of EUR
against USD, which, in turn, caused the weakening of CHF against USD.

Table 2: The results of CHF exchange rate release — quotient of exchange rates.

Currency pair Exchange rate at close 14.01.2015 Exchange rate at close 15.01.2015
EUR/CHF 1,2005 0,9986
USD/CHF 1,0184 0,859
CHF/PLN 3,5455 4,3164

In figure 1 we can clearly see the results of the decision from the 15™ of January (a sudden
increase of CHF exchange rate, weakening of USD and EUR), table 2, on the other had,
shows the soaring in the value of exchange rates on the 14" and 15" of January 2015.
Appreciation of CHF became profitable for exporters of goods to Switzerland, unprofitable
for the importers of goods manufactured in Switzerland as well as for the debtors taking out
bank loans in CHF.

Studying the time-series of exchange rates as realisations of non-stationary stochastic
processes, using the generalised Brown’s motion, it is possible to model characteristics
altering in time. Estimated values of Holder’s function state in these circumstances a
probability, that after an increase in the exchange rate another increase will take place (after a
decrease, another decrease). The graph illustrating the variability function of USD, EUR and
CHF is shown in figure 2.

Figure 2 Holder's estimated point exponents for USD, EUR, CHF in the period from 01.2000 to 07.2016
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Analyzing the values of Holder’s function we can draw the following conclusions:
- the largest variability within the whole studied period of time is featured in CHF time-
series (the lowest values of Holder’s function), the smallest, on the other hand, in USD
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(the higher the value of Holder’s point exponent, the lower the local variability of the

series);

- a low variability for all the three series can be seen in the period from 08.2008 to 06.2009
and in the period from 02.2010 to 04.2012; this means that in this period there was a strong
increase or decrease of exchange rates (unidirectional changes, not oscillating around the
average);

- we can clearly notice that for the CHF series the value of Holder’s function soared to
approx. 0,68 in 01.20015 (the black Thursday 15.01.2015); this was caused by the decision
of the National Bank of Switzerland and by the lasting for a few days, constant increase of
CHF exchange rate; according to the interpretation of Holder’s function, after an increase
in the price there was another increase with probability of around 0,7, and a decrease with
probability of around 0,3 (this can be observed in diagram 1)

- the second half of 2008 features higher values of the function and unidirectional changes —
increase of exchange rates of all the three currencies,

- the values of Holder’s point exponents are however in the time range 01.2000 - 07.2016
substantially lower than 0,5, so, according to the interpretation, the series feature a very
large variability, increases and decreases of exchange rates occur one after another
(currently in an upward trend for CHF and USD and horizontal trend for EUR);

- the best moment to convert the taken out liabilities was the rating from before the upward
trend in 2008 .

Calculating the spread for the considered series, that is the difference between the exchange
rate of purchase and of sale, for the analysed currencies, according to the National Bank of
Poland exchange rate, it amounts to approximately 8-9 gr. per one currency, which constitutes
around 2-2,5% of the price. This is a considerable, additional expense for the debtor!
Moreover, commercial banks as well as other financial institutions directly granting credits set
the value of spread according to their own, internal exchange rates of purchase and sale, which
very often differ significantly from the exchange rates of the NBP. Therefore, a considerable
number of debtors become independent of spread in the repayment of a credit in foreign
currency, buying foreign currencies at the lowest available exchange rate in a period of time.

Let us consider an example: a bank granted credit in CHF in the middle of 2008. The CHF
exchange rate amounted to approx. 2 PLN at that time, lasting fifteen-years credit in the
amount of 350, 000 PLN was equalized to approx. 175, 000 CHF. In the period of seven years
of timely repayment of the liability, the value of liability in CHF decreased, the debtor repaid
approx. 82, 000 CHF, so the value of his liability decreased to approx. 93,000 CHF. However,
from the time of taking out of the credit the exchange rate of the currency changed and rose to
about 4 zlotys. In these circumstances, the debtor was left with a liability of approx. 4 zlotys x
93,000 CHF = 372,000 PLN. The increase in the exchange rate lead to a situation in which the
debtor, after seven years of repayment of the credit, is liable to the bank in conversion to PLN
more than on the day of taking out of the credit. The example takes into consideration only the
increase in the exchange rate, it does not consider the costs of the credit, including interest rate
and spread, which additionally increases the liability!

The increase in the exchange rate of the currency entails an increase of the liability
converted into zlotys and influences the value of the foreign currency credit instalment. If, for
example, the credit instalment amounted to 1000 CHF, then, converted into PLN, in 2008 it
was around 2000 zlotys, in 2013 it increased to around 3400 zlotys, and in the middle of
January 2015 it increased over twice — it amounted to 4300 zlotys! What is more, the amount
of credit very often exceeds e.g. the value of a real estate, which constitutes its security. The
increase in the exchange rate of foreign currencies also leads to a situation, where the sale of
the property, which constitutes credit security, and the repayment of the liability is
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unprofitable because, in such a situation, the funds obtained from the sale of the property are
not large enough to cover the repayment of the credit capital left. Considering the above, the
debtor is left with no other choice, but to repay the large instalments of the credit and hope for
a decrease in the exchange rate.

5. Conclusion

The difficult situation of foreign currency debtors in Poland requires the conduct of social,
financial, and economic analyses in order to find a solution to the problem which would
satisfy both debtors and banks or other institutions granting credits in foreign currency.
Nowadays in Poland there is a significant number of debtors who have financial problems
connected with the repayment of liabilities taken out in a foreign currency. Most often, the
currency of the credit was CHF.

Modelling of exchange rates in connection to risk analysis of foreign currency credits is
justified on the base of many economic, micro- and macroeconomic, as well as social reasons.
Indexed and denominated foreign currency credits were in the years 2000 — 2008 most popular
among people seeking ready capital. However, after a few years time, it turned out that these
people fell into a currency trap. In view of the increase of exchange rates, there followed a
drastic increase in the value of credit instalments, the value of liability rose significantly, and
in view of a fall in the prices of properties, very often the value of investment for which the
loan was taken out, does not cover the value of the liability. The difficult situation of the
debtors has recently become a concern of the government, however, without any positive
result up to the present moment.

Investing on the capital market, as well as taking out long-term financial liabilities, we
have to consider the dynamics of changes and the stochastic nature of capital market. The risk
should, as precisely as possible, be defined and, if possible, measured. Only after the
consideration of all possible variants of the investment or liability, should the optimum variant
be chosen. Mathematical and econometric methods allow us to model financial time-series
(including the ones of exchange rates) and to study their variability, however, some political
decisions, the scales of crises on financial markets and their economic as well as social
consequences can not be forseen.
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Abstract

This paper contributes to the investigation of Economic Value Added (EVA) measurement process
and approaches of its calculation as an assessing tool of Capital Structure effectiveness. The main
objects included into author’s investigation are power-producing enterprises of Ukraine and Czech
Republic listed on a stock exchange market. The main aim of the research is to demonstrate the
modified author’s approach to Economic Value Added calculation, which gives an opportunity to
adjust interpretation of results depending on used types of capital and desired units of measure. Thus,
provided approach directed on improving capital structure effectiveness at the power-producing
enterprises as a part of a capital-intensive branch. Introduced approach derives from standard method
or evaluation and split capital into its two constituent parts that give the advantage to measure the
effectiveness of Debt and Equity separately. Moreover, author’s approach reduce the complexity of
investigation due to modification of standard decomposed formula of Economic Value Added.
Therefore, enterprises can easily calculate the effectiveness of committed capital and its structure
using EVA measurement tool in their activities.
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1. Introduction

The power-producing industry is one of the biggest, powerful and capital-intensive
branches (Hanks, 2013), which is highly necessary for the overall economic growth of any
country. Nevertheless, this industry faces numerous problems that, sometimes, have to be
urgently overcome by enterprise’s management decisions. One of these relevant problems is
capital structure and its effectiveness. As it was mentioned before, the power-producing
industry is capital-intensive. Thus, we can state that enterprises at this industry borrow a
significantly high amount of capital from different sources, which has to be allocated and
controlled in a proper way and effectiveness of which has to be estimated. Such assessment of
capital structure effectiveness is important part of financial and entrepreneurial activity, which
helps to find answers to questions as:

e Does enterprise have needs in the capital?
e  Which type of capital is the most effective and efficient for the enterprise?
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e What exact amount of money company needs?
e How to distribute capital among assets?
e What price for borrowed capital should be to achieve higher effectiveness?

Various scientific sources represent various alternative estimators that assess and show,
directly and indirectly, how enterprise’s capital works and how effective it is. Among these
estimators could be defined the most shared and significant such as Earnings per Share (EPS),
Return on Equity (ROE), Return on Assets (ROA), Return on Invested Capital (ROIC),
Weighted Average Cost of Capital (WACC) (Madhavi E., Prasad M.S.V., 2015), Financial
Leverage Multiplier (FLM) or, in other words, Equity Multiplier (EM) (Gitman, Lawrence J.,
2010). Moreover, we can consider Economic Value Added (EVA) as one of the measurement
tool of capital structure performance and its effectiveness. In this paper, we will stop
particularly on Economic Value Added as a measurement instrument of capital structure
performance at the power-producing enterprises.

Following G. Bennett Stewart (2013), EVA is not just a performance measure; it is a tool
and fundament for gauging investments, valuing and making decisions, perfecting the process
of planning and shaping strategies. Joel M. Stern, John S. Shiely and Irwin Ross (2001)
provide such definition of Economic Value Added as the profit that remains after deducting
the cost of capital invested to generate profit. Besides, EVA is considered as a value created
more than the required returns of the investors (Roca F., 2011). Madhavi E. and Prasad
M.S.V. (2015) define EVA as a corporate financial index, which gives true profitability of the
firm, being used to assess the financial performance of companies. Financial education
source, Investopedia LLC (2014) provides such explanation of EVA as a measure of a
company's financial performance based on the residual wealth calculated by deducting
the cost of capital from its operating profit.

The aim of this paper is to create clear understanding about EVA as a measurement tool of
capital structure effectiveness for energy sector enterprises. Moreover, to show classic and
alternative conceptions of EVA evaluation and introduce the authors’ approach to its
calculation from the capital structure point of view, which is possible to implement for chosen
enterprises, to evaluate the difference between methods and factors affecting the level of EVA
as the index of capital structure performance at the enterprises of represented sector.

2. Methodology and Data

For the research stated in this paper, the variety of sources were used. The list of producing
companies of electro energy in the Czech Republic and Ukraine was taken based on annual
information provided by National Energy and Utilities Regulatory Commission in Ukraine
(2015) and Reegle agency (2013), which states in REEEP Public-Private partnership. The list
of the power-producing companies includes PJSC CentrEnergo (CEEN), PJSC KievEnergo
(KIEN), PJSC ZahidEnergo (ZAEN), PJSC DonbasEnergo (DOEN), PJSC DniproEnergo
(DNEN), CEZ a.s. (CEZ) and E.ON PJSC (EAON). For the purpose of EVA evaluation and
analysis of chosen companies in order to determine capital structure effectiveness we used in
the paper a compiled dataset for the time span from 2010 to 2015, which was taken from
Bloomberg and official annual reports of companies.

It is important to define and clarify approaches to measurement of some valuable financial
indexes such as Net Operating Profit after Taxes (NOPAT), Invested Capital (IC), Weighted
Average Cost of Capital (WACC), Cost of Debt and Cost of Equity, which is applied in this
paper. First, we pay attention on NOPAT calculation as a crucial element of EVA
measurement. The first approach to computing this indicator was taken from the Bloomberg
Database and widely spread among scholars (Blocher, 2010; Investopedia, 2014).

NOPAT = Net Operating Profit — Cash Operating Taxes Q)
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The stated formula has several advantages than the simplified methods as it uses wider
inputs to evaluate NOPAT. Hence, it increases the level of credibility of results and makes
stakeholders involved in company’s activity feel more confident. The usage of wider and
specific inputs generate negative side effect. Many of elements included in formula might be
concealed from the broad public what disrupts calculation. In addition to possible lack of
information, the complexity of calculation makes sense.

For the purpose of the research paper, another approach was used (Gitman, 2010; Madhavi,
2015). In this case, NOPAT regarded as a dependence from Earnings before Interest and
Taxes reduced by amount of taxes payable:

NOPAT = EBIT X (1—T) )

From our point of view, this formula gives and advantage of faster and simplified
evaluation of NOPAT, avoiding the usage of specific elements. Therefore, this approach is
applied to this paper. Invested Capital is considered to be a part of EVA calculation and under
the Bloomberg’s approach consist of Debt, Equity and some additional non-interest parts.
Stewart (2013), Blocher (2010) and Roca (2011) applied the same method:

IC =D+ E + Allowance for Doubtful Accounts + Deferred Tax Liabilities +
Accrued Income Tax

(3)
Where:

D — a total sum of Debt including Short-Term Borrowings, Notes Payable and Long-Term
Debt;

E — the total Equity.

Allowance for Doubtful Accounts, Deferred Tax Liabilities and Accrued Income Tax, are
the elements that exist in company’s financial statements. In our opinion, these items do not
have any interest to be paid and do not generate any additional value and, consequently, can
be excluded from the evaluation process. The contributions of these elements to Invested
Capital and, eventually, to EVA are sometimes insignificant. Besides, for us, it is much
important to see EVA that comprises the difference of real generated profit and expenses,
which influence and reduces this profit.

Classical Approach to Weighted Average Cost of Capital is included into calculation
process of EVA and comprises from Debt, Equity and costs of these two types of capital
(Gitman, 2010; Stewart, 2013):

D E
W}lCC—T‘d KE—FTE}(E (4)

Where:
T4 — Cost of Debt after Taxation and Debt Adjustment factor influence;
r, — Cost of Equity based on CAPM methodology.

For further calculations, additional relevant ratios, which provides a thorough basis, are
required. As the measurement of Economic Value Added depends not only on absolute data
but includes relative ratios, the calculation uses such indexes as Cost of Equity, Cost of Debt,
and Weighted Average Cost of Capital (WACC).

Table 1: Cost of Capital and Return ratios for EVA calculations at Power-Producing companies
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Ticker 2010 2011 2012 2013 2014 2015
CEEN 1354% |  1227% | 10,59% |  10,28% 6,89% 5,81%
> | KIEN 1,44% |  10,69% |  10,51% 9,77% 9,24% 9,36%
3 | zAEN 11,25% 5,85% 3,43% 7,80% 3,10% 5,24%
E'; DOEN 4,70% 6,73% 0,00% | 11,61% | 13,09% | 16,56%
Z | _DNEN 11,86% 7,88% 4,35% 5,96% -5,06% -2,65%
$) CEZ 7,70% 730% | 11,56% 7,91% 8,22% 7.37%
EAON 1415% |  1259% | 12,97% |  10,22% 9,08% 8,52%
CEEN 2,80% 4,83% 7,38% 8,12% 5,49% 8,05%
= KIEN 3,29% 259% |  11,36% 0,00% | 42,62% | 31,71%
2 | ZAEN 7,48% 4,52% 4,55% 0,00% | 42,62% | 31,71%
s | DOEN 322% |  16,91% 7.52% 4,17% 5,63% 7,41%
2 | DNEN 4,43% 5,56% 3,96% 3,55% 0,00% 0,00%
© CEZ 3,83% 3,50% 1,80% 2,27% 0,69% 0,48%
EAON 2,93% 3,46% 1,65% 1,76% 0,59% 1,35%
CEEN 10,14% |  10,77% 9,92% 9,75% 6,77% 6,12%
KIEN 2,05% 979% |  10,51% 977% |  13,25% 9,36%
O | ZAEN 9,50% 5,08% 3,98% 7.80% | 14,06% | 10,21%
< | DOEN 4,15% 9,98% 3,32% 825% | 11,00% | 14,93%
= | DNEN 9,87% 7,43% 4,30% 5,89% -5,06% -2,55%
CEZ 6,08% 5,59% 7,35% 5,48% 5,14% 4,05%
EAON 9,48% 9,14% 8,44% 6,98% 5,48% 5,69%

Source: own proceedings based on Bloomberg raw data and annual reports of companies

On the basis of given data we can gauge Economic Value Added for chosen companies in
energy sector and compare classic and modified authors’ approaches.

3. Results and Discussion

In different scientific sources, such formula of Economic Value Added that considered as a
standard is given (5). It is widely used by scholars, financial managers and agencies for
calculation due to its simplicity, viability and feasibility of results:

EVA = NOPAT — WACC X IC (5)
Where:
NOPAT — Net Operating Profit after Taxes;
WACC — Weighted Average Cost of Capital;
IC — Invested Capital.

Next step, which appeared during the research, was what exact amount of EVA produce
each type of capital? To find that amount of Economic Value Added generated by types of
capital, the formula (5) was decomposed on two constituents. The result of the measurement
does not change, but in this case, we can see which part of the economic value added belongs
to which type of capital (Debt or Equity). The decomposition of EVA formula is useful for
such evaluations when the company and its management want to evaluate the effectiveness of
their types of capital and to know how to improve its efficiency.

575



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava

VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016
EVA = [NUP‘AT x(1- 2225 ) -2 x NUF‘AT] + [NUPM x (1- 222 ) -2 x NUPAT]
NOPAT Ic NOPAT Ic

(6)
Where:
EBIT — Earnings before Interest and Taxes;
1, — Cost of Equity;
E — Amount of Equity;
4 — Cost of Debt;
D — Debt capital.

The splitting of formula (6) into two components gives such result. Formula (6.1) shows
economic value added generated by Equity.
roRE

EVA(E) = [NUP‘AT X {1 — T2

) - =x NUF‘HT] (6.1)

Formula (6.2) shows economic value added generated by Debt.

rg =D

EVA(D) = [NUPAT X {1 — X2

) - Zx NUF‘HT] (6.2)

Nevertheless, the only disadvantages of these formulas are the number of calculations and
if the company does not provide clear data, some of the components can be lost, which makes
the result equal to “0”.

To step aside from absolute values in EVA measurement and find how much return each
part of capital produces following EVA formulas were introduced. These formulas make the
basis of author’s approach to EVA assessment. Here we can see the difference between the
return and cost of each type of capital.

EVA=E XROEa—1,XE+ D XRODa—1,; XD (7)
Where:

ROEa — Return on Equity adjusted;

RODa — Return on Debt adjusted.

To calculate two mentioned ratios we split Net Operating Profit after Taxes into two
different parts and defined sums of NOPAT generated by each type of capital.

;"-."EM-‘*A]!'::-C£

ROEa = T”-‘ (7.1.1)
;"."GPAT}CE

RODa = T”-‘ (7.1.2)

Formula (7) provides EVA measurement from the capital structure point of view. In this
case, Return on Equity (ROE) is taken as a performance indicator of shareholders capital.
Return on Debt (ROD) is not a standard indicator of Debt performance. Nevertheless, it is
used to understand the profitability of Debt capital incurred and allocated by a company.
Substituting ROE and ROD with formulas (7.1.1) and (7.1.2) the EVA calculation gets such
form:

EVA = (NOPAT x 2 — 1, X E) + (NOPAT x = — r,x D) (7.2),

or, consequently
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EVA = (2 x 100 -7, ) x E+ (*22L x 100 — 1, ) X D ®)

The formula (8) provides information about EVA using the alternative approach. As it can
be seen, calculation of EVA is based on two constituents and includes Equity, Debt, Costs of
Equity and Debt, the sum of Invested Capital and NOPAT. Thus, we can evaluate what exact
percentage of EVA (premium or loss) generated by each type of capital and find its absolute
result. Equation (9.1) introduce Economic Value Added of Equity using such indicators as 1)

profitability of Invested Capital (%) and 2) value spread as a difference between
profitability and Cost of Equity (r,):

NOPAT

EVA(E) = ( )X E (8.1)

Neumaier, I. and Neumaierova, I. (March 2014) in their research introduced similar
formula to EVA calculation that uses ROE as a performance indicator of capital, Cost of
Equity deducted from ROE and multiplied by Equity amount. In this paper, EVA of Debt
Capital is considered which makes all financial sources to be included. The following formula
(8.2) uses same indicators as in previous equation, but Cost of Debt (r;) is used instead of
Cost of Equity and Equity is substituted by Debt:

NOPAT

EVA(D) = ( —74) X D (8.2)

The results interpretation of equations 8.1 and 8.2 can be next:

e if EVA of Debt or/and Equity takes the negative result, it means that either company
generates losses, or it overpays for Debt or/and Equity and allocates these resources
ineffectively;

e if EVA of Debt or/and Equity takes the positive result, it means that company
generates enough earnings and uses its resources effectively.

Talking about advantages of author’s approach it can be mentioned that equation of EVA
proposed in this paper (8) is much easier to understand comparing to decomposed formula (6),
nonetheless, it provides the same results as a standard approach. The second advantage of
author’s approach is that formulas can be used for calculation of EVA as a performance
measurement tool for all stated types of capital separately. It means that if the company does
not provide full information about Debt or Equity, analytics can use an alternative approach.
Such situation is common in Ukraine where enterprises that obliged to submit comprehensive
information exclude some important indexes.

Furthermore, formulas (8), (8.1) and (8.2) exclude mean ratios such as WACC and use a
direct difference between the percentage of earnings and cost of each type of capital.
Moreover, using author’s approach it is possible to pick out Value Spread of each type of
capital and calculate EVA in relative meanings, which gives the chance to apply this method
to enterprises of different size, with different earnings and even from different countries.
Along with this, such approach gives an opportunity to calculate the influence of components
and define the percentage of EVA (E) and EVA (D) in total EVA of the enterprise. Results of
calculation are provided below in Table 2.
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Table 2: Results of different approaches of EVA calculation

Ticker 2010 2011 2012 2013 2014 2015
CEEN -171573 -4229 159152 318745 -12995 -417446
KIEN 95871 | -1880584 | 2349810 812439 -272509 -7147268
< ZAEN -213180 -64958 -35708 631449 51202 -1800159
a DOEN -170794 -35913 137850 591838 890211 -130575
DNEN 140414 276155 795752 | 1206172 1005659 -1380311
CEZ | 40995548 | 37970029 | 22477292 | 21004901 | 12016012 6241525
EAON 158736 | -5158825 | -1744030 137654 | -3001543 -10302354
CEEN -215787 -178685 | -133131 -98656 -153410 -161324
KIEN 24671 -657902 -417072 -435490 -366570 -372430
| ZAEN -114240 0 -15198 | -132645 69887 -432812
Z DOEN -78882 -25520 78230 208356 137979 -196262
ﬁ DNEN -140505 | -170929 | -115577 -340867 381491 128061
CEZ 9721846 | 10723938 | -5514106 | -827446 | -7477839 -6555494
EAON | -3303799 | -4736928 | -3545149 | -2105238 | -2620252 -5389867
CEEN 44214 174455 292282 417401 140414 -256122
KIEN 71200 | -1222683 | 2766882 | 1247929 94061 -374838
O | ZAEN -98940 0 -20510 764094 -18686 -1367346
;:/ DOEN -91912 -10394 59620 383482 752232 65687
i DNEN 280919 447084 911329 | 1547039 624168 -1508372
CEZ | 31273702 | 27246090 | 27991398 | 21832347 | 19493852 12797020
EAON | 3462535 | -421898 | 1801119 | 2242892 -381291 -4912487

Source: authors’ proceedings based on selected data

Analysing calculation, we can admit that results of EVA assessment at the power-

producing enterprises using standard EVA approach and modified author’s EVA approach are
the same, even though author’s approach includes a different way of calculation; in most of
the cases, power-producing enterprises non-effectively use their Equity that generates a loss in
Economic Value-Added. The reason is that rate of return is lower than Cost of Equity. EVA
of Debt is positive almost at each power-producing enterprise, but it does not help to exceed
the generated loss by Equity. Therefore, the main recommendations are to find external
reliable and safe sources of capital, which can supply with enough amount debt capital and
ensure owners in the necessity of capital structure optimisation to reach higher wealth value
and pursue growth speed. Besides, to implement quarterly and annually monitoring and
controlling activity based on EVA measurement approach to increase effectiveness of capital
at the power-producing enterprises.

4. Conclusion

The Economic Value Added is considered as universal and comprehensive measurement
tool of capital performance. Different scientists and companies all over the world approved
the significance of this financial instrument. Talking about capital-intensive power-producing
enterpriseso it is important to admit that necessity of EVA measurement rapidly increases
with the importance of monitoring and controlling their financial resources. The more precise,
easier and clear is the assessing process of capital and its structure effectiveness, the more
effective and efficient financial decisions and the more value capital produces. Provided
approach gives an opportunity to investigate Economic Value Added, generated by each type
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of owed financial resource either in absolute or relative measurement units. Furthermore, such
EVA formula can be expanded for distinct financial sources included to Debts or Equity that
gives the further understanding of financial sources performance. Comparing to standard
decomposed approach, it can be seen that authors’ submitted method of EVA evaluation is
much easier to apply and understand. Thus, it makes advantages for this approach to be
implemented at power-producing enterprises as a capital structure performance indicator.
Further development of measurement tools of capital structure will enhance its investigation
and give a chance to involve and allocate extra recourses in a way that is more effective.
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Risk impact on the quality of accounting information
provided in the current conditions of globalization

Martina Mateasova !

Abstract

Current developments and globalization trends in the economy and finance have the
effect of increasing the level of risk that affect the internal and external environment of
the enterprise. In order to keep the company competitive must learn to identify and
manage the risks that affect the prosperity and effectiveness of all of its activities.
Instrument to counter this trend, the introduction of effective risk management, internal
control system, internal audit to achieve integrated management of business risks. In
order for this strategy to be successful you need to have built quality information system
company, established control mechanisms using modern IT technology. All events
company ultimately translate into financial transactions and will be shown in the
accounts of an enterprise which the enterprise presents the external environment (ie.
user). It is therefore essential that the information is useful, objective, reliable and
present a true and fair view of the assets, liabilities and financial situation.

Key words
Globalization, shared services centers, Service Level Agreement, business risks, accounting

JEL Classification: M48, G15, G17

1. Vplyv globalizacie na centra zdiel’anych sluzieb

Globalizacia, proces v ktorom ¢&i uz clovek, obchod, investicie, informacie, trh
alebo demokracia stale CcastejSie prekracuju Statne hranice, nam odstraiuje postupne
obmedzenia. Modernym trendom v suvislosti s globalizaciou su aj zmeny vo vlastnickych
transakciach. Ich neustaly rast a potreba su nevyhnutné pre zachovanie konkurencieschopnosti
(Ondrusova, Parajka, 2014). Globalizacia nam neprinasa iba rast obchodu s tovarom,
vyrobkami a presuvanie priemyselnej vyroby do lacnejSich krajin, ale prinasa aj dynamicky
rozvoj sektora obchodovatel'nych sluZieb.

V druhej polovici osemdesiatych rokov minulého storo¢ia zacali nadndrodné korporacie
zakladat’ aj v Europe prvé centra zdielanych sluzieb. Shared service center (angl.) je centrum
zdielanych sluzieb, ktoré realizuje Specifické interné procesy S cielom zniZovania nékladov
(napriklad finan¢né sluzby a uctovnictvo, IT podporu, sluzby v oblasti 'udskych zdrojov), ¢im
podporuje kl'icové Cinnosti materskej a dcérskych spolo¢nosti ale aj materskej a sesterskych
spolo¢nosti. Centra zdiel'anych sluzieb presli svojim prirodzenym vyvojom. VO Svojich
zacCiatkoch sa venovali predovsetkym financiam a Gc¢tovnictvu. Vykonavali sa v nich iba

! Martina Matea$ova, Ing., PhD., EU v Bratislave, FHI, KUA, Dolnozemska cesta 1/b, Bratislava, SR,
e-mail: martina.mateasova@euba.sk.

Prispevok je vystupom z vyskumného projektu VEGA MSVVa$ SR a SAV &. V-14-035-00 (2014 —
2016) Vyznam ocenovania transakcii medzi zavislymi osobami a ich vplyv na vysledok hospodarenia
uctovnej jednotky

581



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6t September 2016

jednoduché transakéné, operativne aktivity bez velkej pridanej hodnoty. Postupne sa ale
prepracovali K intelektualne naro¢nej$im funkcidm s vy$§imi narokmi na odborné zru¢nosti
a prax, centralizovali sa v nich ucelené aktivity aprocesy, av neposlednom rade aj tzv.
vlastnictvo Standardizovanych procesov.

Podl'a metodiky vypracovanej spolo¢nostou PricewaterhouseCoopers prechadzaju centra
zdiel'anych sluZzieb vo svojom vyvoji §tyrmi vyvojovymi §tadiami (fizami)?:

e prva faza — ,start-up“ — do centra zdiel'anych sluzieb sa presuvaji jednoduché a hlavne
manualne naro¢né procesy s nizkou uroviiou Standardizacie — vyuzivaju to najmi
spolo¢nosti s jednoduchou organiza¢nou Strukturou,

e druhd faza —, rast“ — centrum zdielanych sluzieb ma zavedené Standardizované
procesy, postupne sa =zacinaju implementovat kontrolné mechanizmy procesov
a nastroje na podporu zakaznickeho servisu,

e tretia faza — ,,expanzia“ — centrum zdiel'anych sluzieb ma okrem internych aj externych
klientov, ma zautomatizované biznis procesy, zavedeny systém kontrolnych procesov,
tréningov a priebezného vzdeldvania zamestnancov, md implementované Standardné
podnikové IT systémy a funkény risk management rieSiaci efektivnost’ nastavenych
procesov,

e Stvrta faza (druha generacia) — ,,centrum excelentnosti — centrum zdiel'anych sluzieb
uz vystupuje ako suverénna organizacia, ktora generuje zisk, poskytuje vysoko
profesionélne, odborné a strategické sluzby internym aj externym zakaznikom.

V sucasnosti sa cez centrach zdiel'anych sluzieb realizuje uz aj nakup vstupov, podpora
zakaznikov tzv. call centra, veda a vyskum, ¢i IT sluzby. Stavaja sa tak z nich centra druhej
generacie na urovni biznis partnerstva s materskou spolo¢nostou.

Obchodné spolo¢nosti po celom svete investovali a nad’alej investuju mnoho usilia do
zvySenia efektivity hlavne svojich finan¢nych oddeleni (napriklad uctovnictva, oddelenia
treasury). Presun procesov mimo domovskych krajin pomaha nadnarodnym korporaciam
zvySovat’ ich konkurencieschopnost’ najmé v tispore nakladov a zefektivneni ¢innosti. Medzi
atraktivne ,,off-shore* lokality patria India, Filipiny, Cina, Kostarika, Brazilia, Mexiko a iné.
V Eurépe medzi najatraktivnejsie Kkrajiny patria Irsko, Pol'sko, Ceska republika ale aj
Slovensko. Na druhej strane zadinaju vlady prislusnych krajin vyvijat' legislativny tlak na
nadnarodné korporacie a zacina sa Coraz CastejSie spominat’ i otazka ,,navratu domov® (tzv.
onshoring). Dévodom je, ze globalizacné tendencie tychto spolocnosti presahujice ramec
jednej krajiny, sa vymykaju doslednej regulacii a kontrole. Onshoring zacinaju aktivne
podporovat’ aj krajiny ako st Spojené Staty americké a Kanada prostrednictvom danovych
a dota¢nych stimulov, pretoze v mnohych pripadoch offshoring a outsourcing nenaplnili
ofakavania samostatnych nadnarodnych korporacii, alebo ich vyznam z hladiska
poskytovanych vyhod a efektivity prace sa za poslednych desat’ rokov zmenil.

Centra zdielanych sluZieb na Slovensku

Prvé centra zdiel'anych sluzieb renomovanych nadnarodnych korporécii zacali vznikat® aj
na Slovensku priblizne pred 15 rokmi, kedy tieto nadnarodné korporacie zacali presavat’ svoje
,back-office* aktivity zo svojich zapadoeuropskych central do vychodnej Eurépy. Su to
hlavne dcérske spolo¢nosti nadnarodnych korporécii, ktorych tlak na ziskovost a nutnost
zvySovat’ efektivnost’ procesov viedli k centralizacii ich aktivit do lokalit mimo ich central
a vyrobnych zakladni. Investori si vyberaju Slovensko hlavne pre nizke mzdové naklady,
vzdelant, flexibilnu a jazykovo vybavenu pracovnu silu s dobrymi pracovnymi navykmi, pre
polohu a stupeni rozvoja infrastruktiry av neposlednom rade aj pre stabilné politické

2 Dostupné na internete: http://www.etrend.sk/trend-archiv/rok-2016/cislo-16/slovenske-servisne-
centra-su-na-ceste-do-prvej-ligy.htmi
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prostredie. Na Slovensku otvorili uz vlastné operacné centra, napriklad nadnarodné
korporacie ako IBM, Dell, Hewlett-Packard, Accenture, Lenovo, AT&T, NESS a dalsie.

Na Slovensku v sti¢asnosti existuju dve kategorie poskytovatel'ov biznis sluzieb a to centra
zdiel'anych sluzieb a outsourcing biznis procesov, kedy niektoré procesy su uplne vyclenené
tretim stranam (Specializovanym dodavatel'om). Forum pre centra podnikovych sluzieb
(Business Service Center Forum) zdruzuje obchodné spolo¢nosti, ktoré na Slovensku
prevadzkuju centra zdielanych sluzieb alebo poskytujii externé sluzby (tzv. outsourcing).
Vaésina tychto centier zdielanych sluzieb sa nachadza prevazne v Bratislave a v Kosiciach,
obrazok 1.

Obrazok 1: Centra zdielanych sluzieb na Slovensku

SIEMENS

Mondeiex, pwe SIEMENS [ - e

Zdroj: Prieskum Forum pre centrd podnikovych sluzieb, 2014

Podl'a analyzy Forum pre centrd podnikovych sluzieb st na Slovensku vo vé¢sine pripadov
vyspelé zdielané centra, ktoré poskytuju sluzby s pridanou hodnotou a zabezpecuju
komplexné procesy pre svoje prevadzky fungujuce v SirSom regiondlnom alebo globalnom
priestore pre tretie strany. V roku 2009 naj¢astej$imi funkciami podla prieskumu spolo¢nosti
PricewaterhouseCoopers boli sluzby v oblasti financii a 'udskych zdrojov, ktoré boli zahrnuté
v centrach zdielanych sluzieb. V roku 2014 Férum pre centra podnikovych sluZieb tiez
zrealizoval prieskum sluzieb poskytovanych v centrach zdielanych sluzieb a podla tohto
prieskumu boli v nich poskytované nasledovne sluzby: finan¢né sluzby a uctovnictvo (89 %),
IT sluzby (68%), sluzby zakaznikom (63%), 'udské zdroje (52 %), predaj a spracovanie
zékaziek (47 %), nakup (42 %) a iné (10 %)°.

V stcasnosti sa vidcSina z centier zdielanych sluzieb na Slovensku nachadza v tretej
vyvojove] faze ,.expanzia® s vysokou ambiciou posunut’ sa do Stvrtej fazy ,,excelentnosti‘.
V tejto faze by mali uz centra zdiel'anych sluzieb zabezpecit’ poskytovanie sluzby s najvyssou
pridanou hodnotou.

Centra zdielanych sluzieb na Slovensku sa uz v sGcasnosti venuju Coraz Viac
sofistikovanej$im sluzbam atym sa aj naroky na zamestnancov zvySuju, nielen na ich
jazykové schopnosti, ale aj na rozne ,,mékké™ zrucnosti ako komunikacia, timova spolupraca
a prezentacia. S rasticimi technologickymi moznostami sa navySe viaceré aktivity

3 Dostupné na internete:
http://www.google.de/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&ved=0ahUKEwjy6pL
6tMTOAhUGVRQKHb_HBRIQFggfMAA&url=http%3A%2F%2Fwww.amcham.sk%2Fdownload.pl
%3Fhash%3DV6K5IDIhSfel9ZR5857LDwWEaiRMT32kt%261D%3D4132&usg=AFQjCNGDbQPfY9
BWY 1e3CPXxfHN1yAjKGQ
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automatizuju aklesa podiel manudlnej prace aj v aktivitich vykonévanych v centre
zdiel'anych sluzieb. Mnohé ¢innosti st vykonavané pravidelne a rutinne, a preto su sucastou
tzv. automatizacie uctovnictva. VSetko dianie Vv obchodnej spolocnosti sa Vv koneénom
dosledku premietne do uctovnych operacii a transakcii. Skuto¢nosti zachytené v tctovnych
pripadoch su nasledne vykazané v uctovnej zavierke, ktorou sa obchodna spoloc¢nost
prezentuje predovsetkym externému prostrediu (tzv. pouzivatel'om). Je preto nevyhnutné, aby
informacie boli uzitocné, objektivne, spolahlivé a podavali verny a pravdivy obraz o majetku,
zavizkoch a finanénej situacii obchodnej spoloénosti (Tumpach, Manova, Meluchova, 2014).

2. Uctovnictvo ako zdroj informacii

V dnesnom globalizovanom svete zohravaju kvalitné informacie poskytnuté vcas
najdolezitejsi zdroj pre spravne rozhodovanie a cielavedomé riadenie obchodnej spolo¢nosti.
Kvalitné informacie st v stéasnosti najvacsim zdrojom bohatstva. Casto mdZzeme pocut’ vetu:
. Informacie majii cenu zlata*. Ugtovnictvo ako uplny a komplexny informacny systém je
jednym z aktivnych nastrojov finanéného riadenia obchodnej spolo¢nosti. Uétovnictvo je
dodlezitou sucastou informacného systému spolo¢nosti a jeho primarnou tlohou je poskytovat
informacie pre planovanie, rozhodovanie a kontrolu (Soukupova, 1994). Ulohou uétovnictva
Vv sucasnosti uz nie je len poskytovat’ informacie o tom, Ze sa uskutocnila uréita transakcia,
pripadne aky bol jej dopad na finan¢nu situdciu a ekonomické vysledky obchodnej
spoloc¢nosti ale aj pripravit informécie, ktoré umoziiuji vedeniu spolocnosti prijimat’
rozhodnutia do buducnosti a zaroven spitne posudzovat efektivitu, sakou sa tieto
rozhodnutia realizovali. Aby wiétovnictvo mohlo spiiiat’ vietky poziadavky, ktoré si na neho
kladené, je potrebné Uctovny informacny systém spravne nastavit, ,,odladit™ a prisposobit’
potrebdm konkrétnej spolo¢nosti tak, aby tieto tudaje spifiali potrebné kvalitativne
charakteristiky (boli zrozumitel'né, relevantné, spolahlivé, porovnatelné a boli poskytnuté
véas). Utovnictvo tak poskytuje rozne druhy vystupov vo forme &iselnych zostav, analyz a
vykazov pre interné ako i externé potreby, ktoré su urcené Sirokému okruhu pouzivatelov a
sltiZia na rdzne Ucely. Pravdivost’ informadcii tvori zaklad finanéného Gctovnictva (Meluchova,
MateaSova, 2015).

Posobenim globalizacie dochadza k prehlbovaniu medzinarodnych ekonomickych vzt'ahov
a narastd vyznam ekonomickych informécii. Stbezne s tymto vyvojom rastie potreba
porovnatelnosti ekonomickych informécii v podobe uétovnych zavierok. Uétovna zavierka
ako najdolezitejsi kvantifikovatelny vystup z uctovnictva predstavuje doélezity uctovny
zaznam, ktory obsahuje cielavedome usporiadany subor informécii o spolocnosti (1€tovnej
jednotke) za Gétovné obdobie, je zdrojom informacii na zistenie jej ekonomickej situacie a
finanéného zdravia, v snahe zabezpe¢it buduci rast. Uétovna zavierka je aj zakladom pre
finan¢na analyzu, ktorej cielom je poskytnit’ manazmentu podklady pre strategické
planovanie a finan¢né riadenie. V definovani ciel'a uctovnej zavierky sa spajaju funkcie dvoch
zékladnych subjektov, ktoré su na Uctovnej zavierke bezprostredne zainteresované a to
majitelov (investorov) a manazmentu (vykonného a riadiaceho organu). Poziadavky
investorov sa sustred’uju na rizika spojené s ich sucasnou alebo budicou investiciou do
obchodnej spolocnosti a na navratnost’ vlozenych investicii. Investori od tctovnej zavierky
o¢akavaju, ze spiiia kvalitativne charakteristiky, tzn. obsahuje vyznamné, spol'ahlivé a tiplné
informacie, ktoré st pre ich rozhodovanie uzito¢né a tym poskytuje verny a pravdivy obraz
0 danej spolo¢nosti. Povinnostou manazmentu je zabezpecit' hlavny ciel’ uctovnej zavierky -
splnenim zakladnych predpokladov platnych v uctovnictve adodrzanim vSeobecne
uznavanych uctovnych zasad. (Tumpach, Juhdszova, Meluchové, 2013).

Na kvalitu informacii a v neposlednom rade aj na informacie prezentované v Uctovnej
zéavierke maju, podl'a naSho nazoru, velky vplyv tri zédkladné elementy a to l'udia, néstroje
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(ktoré zahfnajii automatizaciu a softvér podniku) a procesy (tzn. zmeny, ktoré by mali
zredukovat'  variabilitu, zautomatizovat  a zmodernizovat  kazda  transakciu).
Zautomatizovanim procesov, rutinnych tkonov vykonavanych v ramci uctovnych operacii
dochadza k tomu, Ze sa jednotlivé tikony naprogramuju a tak sa vykonavaju s minimalnym
zasahom Cloveka (napriklad Wc¢tovnika). Mnohé spolo¢nosti prostrednictvom centier
zdielanych sluzieb zoStandardizovali finan¢né procesy, =zaviedli jednotni definiciu
ukazovatelov, dat, reportov pre jednoznacnu interpreticiu vysledkov, jednotnu uctova
osnovu, jednotny set systémov pre uctovnictvo, aby mohli spracovat’ obrovské mnozstvo
udajov a poskytovat’ kvalitné informacie a nasledne ich aj prezentovat’ v ctovnej zavierke.

3. Prinosy a rizika oucourcingu finanénych sluzieb

Centra zdielanych sluzieb poskytuji svoje Cinnosti najéastejSie zakladajicej obchodnej
spolo¢nosti, ako aj ostatnym entitdm V rdmci organizacnej Struktiry nadnarodnej korporacie.
Tieto sluzby sa zvyc€ajne poskytuju naprie¢ regionmi ako Eurdpa, Blizky vychod a Afrika,
region Azie a Pacifiku, Severna aJuznd Amerika. Samotna §truktira a organizacia
vykonavanych sluZieb a procesov zavisi od potrieb materskej spolo¢nosti a poziadaviek trhu
V prislusnej krajine.

Ako to ale funguje v praxi? Pre priklad uvedme medzinarodnti obchodnti spolo¢nost’,
ktora posobi v 10 statoch sveta. V kazdom ma svoju pobocku, kde okrem iného zamestnava aj
ludi zodpovednych za uctovnictvo. Niektoré pobocky st také malé, Ze zamestnavaju
uctovnika len na polovicny uvizok, ¢o obchodnej spolocnosti mdze spdsobovat’ nemalé
problémy so zastupite'nostou zamestnanca. Aj napriek tomu, Zze sa materska Spolo¢nost
snazila vytvorit’ jednotné pravidla vedenia uctovnictva pre vsetky pobocky, kazda pobocka si
ich mala prispdsobit’ vzhl'adom na lokalnu legislativu. Takze st pobocky, kde sa pravidla
dodrziavaju. Dalej su pobodky, kde sa pravidla dodrziavaju len z asti, a naopak pobocky,
ktoré si zaviedli ete prisnejsie opatrenia ako od nich Ziadala materska spolo¢nost. Cim
vzniké rézne spektrum rizik z titulu dodrziavania globalnych verzus lokéalnych pravidiel.

Ak sa obchodna spolo¢nost’ rozhodne vytvorit' centrum zdielanych sluzieb a teda zdiel'at’
uctovnictvo ako jeden z hlavnych procesov, bude to znamenat’, ze sa vedenie Uctovnictva pre
vsetky pobocky centralizuje na jedno miesto do vybranej krajiny. Tento krok moéze priniest’
obchodnej spolo¢nosti mnozstvo vyhod ale aj mnozstvo nevyhod a to vo vidzbe na
poskytovanie kvalitnych informadcii, ich v€asnost’, dostupnost’, zrozumitel'nost’ a tplnost’.

Centra zdielanych sluzieb garantuju, na zéklade tzv. SLA (Service Level Agreement),
poskytovanie sluzieb v pozadovanej kvalite, rozsahu, ktoré vychadzaju z konkrétnych potrieb
a poziadaviek danej obchodnej spolo¢nosti. Na druhej strane sa obchodna spolo¢nost’ moze
stretnt’ aj s radom problémov a to hlavne v pripade, Zze SLA nie je v praxi implementované
dostato¢ne. Hlavnymi dovodmi je nedostatocné nastavenie kl'u¢ovych hodnot (napr.
vytvorenie objednavky ku kazdej fakture alebo vc€asné uhradzanie faktur), nedostatocné
definovanie procesov (napr. pravidelné Cistenie salda zalohovych platieb) a nedostatocné
zainteresovanie 'udskych zdrojov (napr. nekvalifikovana pracovna sila na urcitej pracovnej
pozicii). Tymto sa zvySuje niektoré z vyznamnych druhov podnikatel'skych rizik a to:

e strategické riziko (napriklad neschopnost’ flexibilne reagovat na poziadavky trhu,

vysoka konkurencia v danej oblasti podnikania, fuzie, akvizicie),

e operacné alebo prevadzkoveé riziko (napriklad kvalita sluzieb, informacné technologie,

zmena legislativy, prirodné udalosti),

e finan¢né riziko (napriklad likvidita, vynosnost’, iver, naklady) a

e riziko nesuladu (napriklad rozdielna fiSkalna politika, uctovna legislativa). Vysledkom

rizika nestladu méze byt financ¢na transakcia (vykonana Vv akejkol'vek krajine, podl'a
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rovnakych pravidiel a rovnakym spdsobom), avSak nezohl'adiiujica lokalne
legislativne poziadavky, ked’ze sa spracovava Standardizovane.

Tieto rizikd maju vplyv na kvalitu a porovnatel'nost’ prezentovanych informacii v G¢tovne;j
zéavierke. Eliminovat’ a riadit’ tieto rizika je zlozity proces, ktory si vyzaduje kvalitné a v€asné
informdcie, prepracované metody a techniky, pretoze jednotlivé rizikd spolu navzdjom casto
suvisia (MokoSova, Bednarova, Tkacova, 2013).

Vyhodu centier zdielanych sluzieb je predovsetkym uspora personalnych nakladov
vratane nakladov na pracovné miesto a nevyhnutnych rezijnych nakladov. ZniZovanie
nakladov sa povazuje za najsignifikantnejsiu vyhodu. Daliou vyhodou je, Ze v centre
zdiel'anych sluzieb sa jednoduchsie rieSi problém zastupovania ¢i tréningov zamestnancov.
Produktivita prace a Specializacia ¢innosti je V centre zdielanych sluzieb vysoka, rovnako
flexibilnost’ systému a automaticky reporting je beznym Standardom. Nespornou vyhodou je
3 jednotna celopodnikova systémova platforma — rovnaky ERP systém a optimalizacia
procesov, ktoré sa daju zabezpecit' S niz§im poétom zamestnancov vo vopred zadefinovanej
Standardnej kvalite. Rozdelenim procesu na menSie celky sa d& dosiahnut vysSia
automatizacia, v€asné spracovanie a eliminacia chyb l'udského faktora. Ked'Ze je proces
centralizovany, centrum zdielanych sluzieb poskytuje rovnaka kvalitu dodavanej sluzby pre
vietky pobocky bez obmedzenia miesta vyskytu. Dal$ou z vyhod je aj jednoduchsia kontrola
a nastavenie samotného procesu. Vzhl'adom na absenciu SirSej zodpovednosti za cely proces
je mozné v niektorych pripadoch zamestnévat’ aj menej kvalifikovant pracovnu silu, ktora je
stale schopnd naucit’ sa aobsluzit' svoj tUzko definovany rozsah prace (rutinna praca)
vzhl'adom na §tandardizované postupy a vystupy.

Na druhej strane, ako nedostatky vyuzitia centra zdielanych sluzieb, je mozné
identifikovat’ zniZzené kvalifikacné poZziadavky na pracovnikov nakolko nie je potrebné, aby
pri spracovavani Uc¢tovnictva ovladali uc¢tovnu a danova problematiku, pretoZze iba rutinne
vyberaju polozky z vopred nastaveného systému a databdz za pouzitia manualu ¢innosti. Tym
sa zvysuje predovsetkym riziko nespravneho postidenia danovych a nedanovych vydavkov ¢o
modze mat’ vplyv na zniZenie kvality informacii prezentovanych v uctovnej zavierke av
daftlovom priznani. ZniZzené kvalifikatné pozZiadavky na zamestnanca - uctovnika sa mozZu
negativne prejavit’ v neschopnosti flexibilne a kompetentne identifikovat’ a nésledne riesit’
neStandardné situacie, ktoré sa v kazdej obchodnej spoloc¢nosti vyskytnt. Toto riziko mdze
znamenat’ nemalé finan¢né straty, ak dany zamestnanec nevie situciu spravne vyhodnotit’ a
rieit vo vietkych vzajomnych suvislostiach. Dalsou nevyhodou je, Ze $tandardizované
procesy boli citlivo definované so zretelom na potreby globalnej korporacie. Standardizacia
sama o0 sebe znamena zGzenie priestoru pre flexibilitu aad hoc poziadavky. Absencia
komplexnych znalosti a zru€nosti, ktord je dosledkom uzkej Specializacie, si Ziada
kompenzaciu existenciou tzv. koordinatorov, ktori maju SirSie ,,end to end* znalosti a dokazu
uspesne zodpovedat’ za kvalitu vystupu a spokojnost’ SirSej obchodnej spolo¢nosti. (Bodi,
2014). Od jednotlivych ¢lankov pobocky aj mimo nej sa vyzaduje zvySena disciplina
a presnost’ pri dodavani vstupov, nakol’ko nepresnosti, ¢i nekompletné vstupy, nemusia byt
spravne rozpoznané a spracované atym budi skreslené informacie prezentované uctovnej
zavierke. V neposlednom rade viaceré procesy centralizované v centre zdielanych sluzieb
maju interakciu s externym svetom, apreto je nevyhnutna aj komunikacia v inom ako
lokalnom jazyku, ¢im sa moze zvysit’ niektoré z uvedenych podnikatel'skych rizik.

Zaver

Sucasny vyvoj a globaliza¢né tendencie v ekonomike a financiach maji za nasledok, ze stupa
miera rizik, ktoré ovplyviiuji vnatorné aj vonkajsie prostredie obchodnej spolo¢nosti. Urcita
miera rizik vznikd aj v centrdch zdielanych sluzieb, ktoré si zriad'uji najméd nadnarodné
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korporacie. Ak sa nadnarodna korporacia rozhodne vytvorit centrum zdielanych sluzieb
a teda zdiel'at’ G¢tovnictvo ako jeden z hlavnych procesov, musi si uvedomit’, ze tento krok
moze jej a jej pobockam priniest’ mnozstvo vyhod ale aj mnozstvo nevyhod a to aj vo vézbe
na poskytovanie kvalitnych informaécii, ich v€asnost’, dostupnost’, zrozumitel'nost’ a uplnost.
Narodna korporacia a jej pobocky sa preto musi naucit’ identifikovat’ a riadit’ rizika, ktoré
maju vplyv na prosperitu a efektivnost’ vSetkych jeho ¢innosti. Nastrojom ako celit’ tymto
tendenciam je zavedenie uc¢inného risk manazmentu, systému vnutornej kontroly, interného
auditu aby sa dosiahlo integrovaného riadenia podnikovych rizik. Na to, aby tato stratégia
bola tspesna je potrebné mat’ vybudovany kvalitny informaény systém entity, zavedené
kontrolné mechanizmy s vyuzitim modernej IT technologie.
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Intergeneration Comparison of the Perception of
Communication Media in the Context of the Nature
of their Ownership

Lucja Matusikova !

Abstract

Media are an integral part of the life of every society. The nature of their ownership, i.e. their
public or private character, may be an important factor when perceiving individual media. The
author’s objective is to ascertain the respondents’ general opinion of the media, above all, in
the area of their credibility. Subsequently, these research activities were focused on the fact
whether the mentioned character of the medium ownership in respondents has the impact on its
perceiving, whether this perception is also influenced by the age or the gender division. The
research was primarily focused on the so-called Generation Y and Generation Z. The Chi-
square test of independence served to confirm or reject the established hypotheses. Social
media were not included in the currently conducted research, so that we could compare the
research projects carried out with the benefit of hindsight.)

Key words

Mass Media, Public, Private, Gender, Generation Y, Generation Z

JEL Classification: D70, J16, M30

1. Definition of Basic Terms

Marketing communication is carried out via a lot of channels. Media are one of the
possibilities how to address potential customers. The effect of advertising impulses of
broadcast media, i.e. communication media, depends on a lot of factors. They include for
example their credibility. And right the media credibility in the context of their ownership
character became the essential research artefact. With respect to the fact that a clear
specification of private and public media may be implemented only in the case of television
and radio media, the results of the research activities will be intended right and only for them.

For the purposes of a correct interpretation of achieved results, we need to approach at least
in basic dimensions the main notions that we will subsequently work with. Only the facts that
are essential and more closely specifying or explaining individual concepts will be included.

1.1 Media

The Dictionary of Foreign Words (Collective of Authors, 1996, p. 214) defines the notion
Medium as “a mediation agent, environment, also as person arranging spiritistic information
and, last but not least, as mass (collective) media printed (newspapers, magazines) as well as
electronic (radio, television), mass medium”.

The word medium is similarly characterised also by other authors (Jirdk, Koépplova, 2003,
p. 16), who state that “it is of the Latin origin and means a mediator, intermediating agent, that
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is anything that mediates, arranges something”. Subsequently, the authors develop this idea
with the fact that “the branches that deal with different manifestations of interpersonal, social
communication mark the notion medium/media as something that mediates some information
for somebody that is the communication medium”.

An analogical characteristic may be also found with other authors (Reifova, 2004, p. 139)
with that in this version the medium “does not have exactly and generally accepted borders”.
The medium is presented here as a direct individual means of communication as well as as
labelling a technical means of communication. On the one hand, we encounter such
characteristics as facial expressions, gestures or speech and, on the other hand, the computer
network, cable television, etc. (Urban, Dubsky, Murdza, 2011).

The notion mass media, whose content is more specific, forms a separate chapter. “Mass
media mean means of communication and institutions that are able to produce in the large
scale public notification and distribute it towards the scattered, varied and individually
unidentified public.” (Urban, Dubsky, Murdza, 2011, p. 48)

Communication media, in our case the mass media, may be divided according to a number
of viewpoints. Cold and hot, or classical, printed which is used in the Anglo-Saxon literature,
and electronic ones are the most frequent type of classification. The ownership viewpoint that
is the classification as public media and private media is another viewpoint. And right the
nature of the ownership or its impact on perceiving credibility of the respective medium by the
addressed group of respondents will be our focus.

1.2 Public and Private Media

In the Czech Republic, following the European model, at the beginning of the 1990s, the
so-called dual system of television and radio broadcasting was elected, that is the co-existence
of the public and private sectors. Concurrently, the rights and obligations of the radio and
television broadcasting operators, licence procedures and registration of the operators of the
taken-over broadcasting were determined. This state is regulated by Act No. 231/2001 Coll.,
on Operating Radio and Television Broadcasting, as amended.

Yet, talking about public broadcasting, we mean the Czech Television Company and the
Czech Radio Company. These institutions operate on the media market on the basis of
separate laws. It is Act No. 483/1991 Coll., on the Czech Television Company and Act No.
484/1991 Coll., on the Czech Radio Company, always as amended. The public character of
financing these institutions is implemented by Act No. 348/2005 Coll., on Radio and
Television Charges, as amended

“The Czech Television Company and the Czech Radio Company are broadcasting
operators by law with specific tasks of the public service. Both the operators are independent
of the state, they do not receive any state subsidies and their activity is financed by the income
from radio and television charges and the income from their own business activity (above all,
it is the sales of advertising time as well as the revenues from copyrights, leases of equipment,
etc.)” (The Ministry of Culture, 2012, [online]). The Czech Television Company and the
Czech Radio Company fulfil their service for the public via own production and co-
production and also by television and radio broadcasting and other services. Regarding the
question of funding the Czech Television Company and the Czech Radio Company, the idea
of financial security via the state budget was originally discussed. Yet, this idea was
abandoned in connection with a threat of weakening the independence of the relevant medium
of the state (Jirdk, Kopplova, 2003).

Private broadcasting is ensured by a number of entities, which were established on the
basis of the commercial law as joint-stock companies, limited liabilities companies, etc. In
their case it is a classical form of a business activity operated to achieve a profit. Under the
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obtained licences or registrations, they operate nationally or only regionally. The records of
these operators are kept by the Council for Radio and Television Broadcasting, which issues
licences and registration certificates.

1.3 Generation

According to the Dictionary of Foreign Words, the notion “generation” (Collective of
Authors, 1996, p. 117) has a number of meanings. The generation is characterised first, that is
a set of people born and living approximately at the same time. A generation sometimes
means descendants of one pair of parents. The third semantic unit makes it possible to identify
a generation as a specific set of concurrently living individuals of the same kind. A generation
also means a membership of the type of technical equipment of a certain development stage.
From the viewpoint of perceiving communication media, we undoubtedly need to identify
basic grounds that have had the impact on this age group of inhabitants, above all, from the
sociological viewpoint. According to the Australian study of the labour market from 2007
(Bohutinska, 2008, [online]), currently, we may specify the following generationally
differentiated groups of population:

Born before 1946 = Pre Boomers
Born from 1947 t01960 = Baby Boomers
Born from 1961 t01975 = Generation X
Born between 1976 and 1990 = Generation Y
Born between 1995 and 2020 = Generation Z

For the purposes of presenting the results of the present research, only two generation
cohorts are specified in detail that is Generation Y and Generation Z.

The Australian study mentioned above (Bohutinska, 2008, [online]) states for the
Generation Y a decisive range of birth is between 1976-1990. According to the study of
Deloittte CR (Portal ,,www kariera.ihned.cz“, 2007, [online]), these include individuals born
between 1982-1993. And other specialists in other sectors are not of the same opinion as
regards the determination of the exact range, because overlapping of generation layers is very
intensive in this group and it depends on a number of aspects, chiefly on the specific
characteristics of individuals.

As far as information technologies are concerned, they are light years ahead of their senior
fellow workers. They are not afraid to study multiple universities at the same time; in
particular, if they are not sure what they would like to do in their life. They are not particularly
against formalised methods of education; they simply need to combine them with gaining
experience and verification of theoretical findings in practice. For them, a change is a life
credo, not an obstacle, because in their life they do not need security. Work with one company
for the entire life like their parents is a nonsensical idea. In their decisions, they are practically
or even pragmatically concentrated. They focus on the price by which they trade off the
quality. They do not tend to forsake the family nest, since they enjoy their parents’ service.

Those born between 1991-2005 are marked as Generation Z. As the Grail Research study
states (Grail Research, [online]), the GZ representatives include young people whose date of
birth is usually determined by the middle 1990s and year 2010, whereas it should be noted that
different studies e.g. Howe, Strauss (1991) freely work with this time factor, when they
include the GZ into the period from 2000 to the present time.

With respect to the method of communication (they are constantly on-line via their mobile
phones, they share a lot of information via You Tube etc.) and the ability of both the intensive
and extensive use of the state-of-the-art technologies, they are also called the so-called
“Digital Natives”. Their relation to technologies may be even characterised as a certain form
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of addiction. They seek more and more sophisticated devices and appreciate particularly their
simple and interactive design. In spite of their currently low age in most cases, they appear to
be socially more responsible than their predecessors. Owing to the sufficient amount of
available information, far more intensively they are aware of the current problems, such as
terrorism or climate changes.

If we summarise all the mentioned above, we may observe that the GZ is constantly on-line
via a number of social networks and their decision-making processes are in many areas
influenced by the ability to obtain information across the countries, cultures as well as
religions.

2. Concept of the Research, Determination of Objectives and
Hypotheses

At the Economic Faculty of VSB — Technical University of Ostrava, a number of research
activities are being continuously conducted within a wide spectrum of majors and also across
these majors. The research activities are part of the centrally organised research projects of the
universities and individual faculties as well as the lecturers’ individual activities. One of them
is the research which results are presented here.

The research set not only one but several objectives. They particularly concerned the efforts
to:

» ascertain how often the respondents follow the surrounding events in media;

« determine whether the respondents prefer a certain type of media and which type;

» determine whether the nature of the ownership is a factor that has impact on media
credibility.

For the purposes of the research to preserve unambiguousness of terms, two types of media
were used, namely radio and television. There we could compare the impact of the ownership
on the medium perception. Therefore, CT1, CT2 and CT24 television stations represent public
media. Concerning radio stations, they are Radiozurnal, Praha and Vltava. All remaining
television and radio stations are private. In their responses, the respondents were also offered a
possibility to supplement additional radio and television stations that they follow. Such media
as the internet, social networks and others were disregarded.

In this connection the following hypotheses were determined:

Ho In general, there is not dependence between the generation structure of the respondents and
their responses.

Hi The respondents’ generation structure has impact on their responses.

From the methodological viewpoint, it was preceded from theory to practice, from general
to specific. Retrospectively, the knowledge obtained in the primary and secondary research is
applied in the theoretical grounds. During the research and evaluation activities, the methods
of analysis, synthesis, induction, deduction and comparison were also used. The Chi-square
test of independence in the contingency table will be used to confirm or reject the established
hypotheses. The test was carried out in MS Excel via the statistical function CHITEST.

Yet, the original intention to carry out the project via the method of random sampling (the
quota selection for the purposes of ensuring objectiveness) could not be implemented. Since
the pilot project of the research showed that as far as media are concerned, the potential
respondents are either too open and they are not willing to answer questions but on the
contrary they raise questions themselves on the assumption that they will receive a satisfactory
answer to them, or they will only wave it off with resignation and reject to continue in
cooperation. In such a case, we needed to be satisfied with a much smaller sample and also
with a sample of respondents that really wanted to answer the questions. Eventually, we
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conducted the research by a questionnaire enquiry. This way, we managed to receive 120
questionnaires. After checking their completeness, we used 107 for further processing. The
research was carried out in the streets of the city of Ostrava during February and March 2016.
We utilised the results of the research activities from 2013 Matusikova (2014) to compare
them with the GY representatives as a whole.

3. Perception of the Communication Medium in the Context of the
Nature of its Ownership in Practice

The questionnaires were completed by the respondents via standardised anonymous face-
to-face dialogues with the respondents in public. After the experience from the pilot part of
the project, the enquirers were instructed to address the individuals, when the willingness to
answer and the year of birth (1995 and more) were the decisive criteria for addressing
respondents. The completed questionnaires were subjected to the optic inspection;
subsequently they were rewritten into the data matrices in MS Excel and processed with the
use of MS Excel.

3.1 Target Group ldentification

A total of 107 completed questionnaires from amongst the GZ representatives were
received. The numerical representation of the enquired within genders in the form of the
absolute value (hereinafter only A) and the percentage value (hereinafter only %) is shown in
Table No. 1.

Table 1: Division of Respondents according to Gender (Source: Author)

Age Male Female
15-20 (G2) 48 59
A 107
Total % 25 | s

In spite of the fact that due to a low number in individual categories the educational factor
was not taken into account as an identification element, Table No. 2 shows the structure of the
respondents’ education. The structure of the respondents is undoubtedly affected by the time
when the project was implemented. In the morning, more university students may be seen in
the city centre when compared to secondary school students or apprentices or primary school

pupils.

Table 2: Respondents Distribution by Education (Source: Author)

Education Male Female Total
A %
Basic 2 2 4 4
Secondary vocational without school-leaving exam 3 3
Complete secondary with school-leaving exam 46 54 100 93

The residence or the region in which the respondents live became the third identification
factor. Also several respondents from Slovakia were included into this category. The results
are shown in Table No. 3.
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Table 3: Respondents Distribution by Education (Source: Author)

Residence - Region Male | Female Total

A %

Ostrava 35 35 70 65

Olomouc 3 6 9 8

Brno 1 ’ 3 3
Pardubice

2 2 2

Hradec Kralové 1 ) 3 3

Zlin 1 8 9 8

Slovakia 7 4 11 10

Also the respondents’ structure from the viewpoint of their residence reflects to a large
extent the structure of the inhabitants or visitors of the city of Ostrava. We compared the
results of the current GZ sample with the GY sample, which was researched and analysed in
2013.

3.2 esults of GZ Questionnaire Enquiry by Age Structure of GZ and GY Samples

To the questionnaire enquiry included two age categories. The age groups marked as the
GY (year of birth 1976-1990) and the GZ (year of birth 1995-2015). In both analysed
generations, the women prevailed among the enquired, which might influence the evaluation
of the individual sets of respondents to a certain extent.

When analysing the intensity of following surrounding events in media, we could observe
that while in the GY with a decrease of the intensity of ratings also the numbers of the
respondents dramatically decreased, in the GZ, it was not definitely that way. As mentioned
above, in the GZ, the respondents occurred that do not follow surrounding events at all. The
conducted CHITEST with the P-value of 7.7 % did not prove, although only by 2.7%,
dependence of respondents’ replies on their age. Other results are shown in Table No. 4.

Table 4: Intensity of following media (Source: Author)

) ) ) GY GZ
Intensity of following media

A % A %
Daily 39 58 46 43
Several times a week 21 31 29 27
From time to time 7 11 26 24
| do not follow - 6 6

P-value 0.0774 1.7

If we analyse media confidence of the enquired sample, we may notice that whereas in the
GY confidence prevails, although only minimally, in the GZ, no-confidence has the value of
almost 60% and it prevails over confidence by the full 30%. Simultaneously, we have
identified a relatively high percentage of those enquired that are not able to decide. The results
in absolute terms as well as in percentage are shown in Table No. 5. Regarding the statistical
verification, we may observe that the responses of the enquired were at the level that shows
independence of the analysed variables, which was again proved by the CHITEST, whose
value was 8.5%.
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Table 5: Confidence in New (Source: Author)

. . GY GZ
Confidence in New
A % A %
Yes 29 |433| 28 | 26
No 27 |40.3| 60 | 56
I do not know 11 |164| 19 | 18
P-value 0.08509 8.5

In the question focused on following individual television stations, there was a special
agreement, namely in the first and last place. The private NOVA television station was the
first for both the cohorts, while the private station BARRANDOV was similarly for both the
cohorts last. The stations that were mentioned as “Different” by the GY included
predominantly sports channels and the stations focused on cooking, the GZ stated
predominantly music, film and adventurous stations (HBO, MTV, Ocko, Discovery etc.).
Regional broadcasting and Slovak stations were also commonplace not only in the Slovak
respondents. The CHITEST with the P-value at the level of 99.6% did not confirm estimated
dependence of the stated responses on respondents’ age.

In the case of the order of the television station during following news, an exceptional
agreement occurred right in the first four places. NOVA won, followed by CT1. The place of
the purely news public-law station, CT24, is interesting, which overtook the private station
Prima usually stated in this place. Neither in this case, was the estimated dependence of
responses on respondents’ age confirmed, the statistical test had the value of 98%.

Like as in the case of the general ratings of TV stations, radio broadcasting showed the
agreement if it concerns the most and the least followed stations. Evropa 2 became the
number one among radios, stations Praha or Vltava finished up at the end of the listening
field, which was assumable owing to the composition and programme structure. The
agreement occurred also in the 6th and 7th place, which were taken by Cas and Radiozurnal
stations. Other orders were homogeneously jumbled. The CHITEST did not prove the
estimated dependence of replies on respondents’ age.

When analysing the ratings of the news on radios, we could notice even larger
fragmentation, when, apart from the unequivocally last place of the Vltava station in both the
cohorts, we could not find any agreement. Here we may say that in spite of the respondents’
small age difference in many cases, their spectrum of opinions is relatively different. Also in
this case the conducted test of independence did not prove dependence of age on the
respondents’ replies. The specific order and the CITEST results are shown in Table No. 6.

Table : Ratings of News on Radio Stations (Source: Author)

3 3 g
= | © o 2 g c x| ©
= > c 7 wn y—
Ratings of News on Radio Stations | *§| &| &| ¢| 2 S| S 2 > 3| 5
g ol S| X E| S o T| 2
x s L f
& L o
a
GY 5 1123 6 4 4
GZ 8 5(3[1] 7| 4 6
P-value 0.8974 89.7%
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The following results concern confidence in followed news and the impact of the nature of
a presented medium ownership on credibility. The data is interesting, above all, in the context
of the representation of the individual types of ownerships (public-law versus private stations)
among the offered variants.

More than 60% enquired of the GY, but only 36% GZ have confidence in news in general.
The case of the GY, this value also corresponds with another value, namely that the nature of
the medium ownership does not have impact of such credibility. In the case of the GZ, the
value of the mentioned parameter reached the value of almost 50%. It is obvious that the
nature of the medium ownership in the GZ is not considered only by those who have
confidence in it, but also by those who lack such confidence. Like in the the case of
confidence, also in the case of the impact by the medium ownership structure, there is
considerable manoeuvring space for those who did not decide, when the dispersion of both
confidence and ownership ranges from 9 to 28%.

There may be a lot of reasons for no confidence in media irrespective of their ownership
structure. Firstly, dissatisfaction or no confidence in some individual persons (editors,
journalists, etc.), overload, tiredness with the excess, in many cases, unmeaning information.
In the case of the GZ, certainly it is also the availability of opponent opinions via social
networks across the international structure.

The conducted test of independence via the CHITEST function did not prove dependence
of the respondents’ replies on their age.

4. Conclusion

In order to ensure a suitable way of communication with the client, by all means we need to
utilise the most reliable communication medium. The ability of the medium to obtain
credibility and maintain it may be characterised as a significant competitive factor.

If we compare the total results of the GZ and GY, then we receive the ratings ratio of both
the cohorts 70:89. A more distinct difference may be seen in the case of less frequent
following the surrounding events in media. The ratio is 30:11. In none of the cases the
hypothesis of dependence of respondents’ replies on respondents’ age was confirmed.

Generally comparing both the generations, we may say that whereas the GY is balanced in
its responses regarding media credibility, the GZ clearly speaks against the mentioned
confidence in the ratio 26:56.

When analysing the ratings of individual TV stations and related news at these stations we
may observe that both the GZ and GY will agree on the first and the last place of the ratings.
An exceptional agreement occurred in the order of the ratings of news at these stations, which
was in fact identical for both the generations. The agreement across the generations was also
at the general ratings of radio stations in the form of the first place. Yet, there was no
agreement in following the news.

The major areas of the research included news credibility in the followed medium and the
impact of its ownership structure (private versus public) on such credibility.

We may ascertain that the GZ, in general, has far less confidence in the analysed news, it is
only 36% of respondents, whereas the same percentage denies credibility. The GY is here
much more unequivocal, as more than 60% respondents consider the followed news as
credible. In the intergeneration comparison, this question did not confirm dependence on age
only by 2%

So what is the impact of the media ownership structure on their credibility? Between the
generations, the effect of the owner was more distinct in the GZ when compared to the GY,
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providing that in the GY even more than 60% of the respondents declined such effect
completely.

Of course, the conducted research has its limitations. It would be ideal to have a chance to
collect the sample according to the quota selection, but, as mentioned earlier, respondents’
willingness to cooperate decreases from year to year. In addition, there is a problem with a
regional focus. Yet, for comparison it is positive that all the author’s research activities have a
regional focus and, therefore, the data may be compared even if there is a certain time between
the research projects. If we wanted to compare the research results with the similar results, we
would get into a difficult situation. For comparison, the categories that may be compared need
to be determined and it is also purposeful. And at this point we could identify a principal
problem. The present research focused on two specific generations, namely the GY and the
GZ. Above all, the GY was recently subjected to a number of research projects in the area of
perception of communication media and social networks. To name some of the recent
projects, there was research focused on the impact of Facebook advertising on GY
representatives’ purchasing behaviour in South Africa (Duffet, 2015) or on GY purchasing
behaviour in the area of luxury fashion, awareness of their brands and buying motivations
(Giovannini, Xu, Thomas, 2015), earlier for example the research focused on GY opinions in
the area of enterprise social applications (Boughzala, 2014) and many others. Social networks,
their impact on decision-making in the area of education, purchasing behaviour and
employment became the alpha and omega of these research projects. None of them deals with
traditional information channels (TV and radio).

Above all, marketing companies (Grail Research a Division of Integreon, 2011) show an
eminent interest in the GZ. For the time being, the Generation Z is at the very beginning of
consumer-study-professional activities. If we take into account that today the oldest one is 20
years old and the youngest one, according to the statistics (Czech Statistical Institute, 2015), is
being born, then we have something to do with more than a two-million consumer potential in
the Czech Republic. The scale of this cohort is unpredictable now and the information about it
should be collected continuously and, above all, across the whole spectrum. In the future, we
may be surprised not only by the scope, but particularly by the depth of enquired services
ordered without the need of personal contact. Finally, it may have a principal effect on the
employment and performance of economies.

The foregoing indicates that the traditional forms of communication transmission that is
radio and television have got to the side-lines of research activities. However, their influence
does not fall, despite the presence of Facebook, Instagram and any other less or more
specialized servers of the social networks do not fall; even though the communication via
social media is by its nature a complex concept (Ungerman, Myslivcova, 2014).

Continuously, their activities get connected and their results may be observed day in day
out. Owing to social networks, the overview of the medium ownership structure is vanishing,
it 1s very difficult to identify the real sources of information and attribute them someone’s
authorship. In the end, quite often we cannot say whether it is expert and relevant information
of the public medium or an advertising message of private investors.

The last events both in Europe and the world show that media are a very significant, strong
and never-ending source for investigating their impact on the society. They are also a
noticeable way of addressing not only potential clients via marketing communication in the
form of advertising spots but, presently, this is mainly the information of a safety character, on
which basis a significant part of our life decision-making processes are made in the area of
employment, portfolio of purchases, travelling, etc. It remains on us, our society, to whom and
how large credibility we will attach to them, which is the substance of the present media
events. “Like the society — like the media!”
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Elimination of the risk and its impact on the
reliability of the information presented in financial
reporting
Jitka Meluchova?

Abstract

The globalization brings positives and negatives. Positives need to be used effectively and
efficiently eliminate the negatives. The process of globalization can't be stopped. Current
developments and globalization trends in the economy and finance have the effect of increasing
the level of risk that affect the internal and external environment of each entity. That's especially
true for the financial market and the insurance market. In order to be competitive insurance
company must establish an effective risk management system to ensure its financial stability
and capital adequacy in line with European rules. The instrument to eliminate the risks arising
from its activities is the creation implementation of effective risk management, internal control
system and internal audit. For this strategy to be successful it is necessary to have quality the
data base and have in place effective controls using IT technologies. The aim of this paper is to
examine the process with a focus on the reliability of the information presented on the risks
within the external reporting.

Key words

Globalization, risk management, insurance company, internal control system, internal audit

JEL Classification: M48, G15, G17

Risk manazment v poist’ovni

Poistovne pri posudzovani rizik, ktoré preberaju od klientov vyuzivajii najnovsie poznatky
Z tedrie manazmentu rizik a maju vypracované vlastné systémy, stratégie a modely na
riadenie rizik. Cielom je vytvorit rovnovahu medzi rizikami, navratnostou z investicii
a vlastnym imanim poistovne. Poistovina by musela pouzit’ vlastné zdroje v pripade, ak by
nemala vytvorené dostato¢né cudzie zdroje (technické rezervy) na vyplatu zavidzkov z
poistenia. To je dovod preco su na poistovne kladené poziadavky, aby podrobne informovali
o riadeni poistného a finanéného rizika tak, aby pouzivatelia tychto informacii pochopili
dopady tychto rizik na hodnotu aktiv (investicii), zavazkov a vlastného imania. Ciel'om risk
manazmentu je ochranit’ finan¢nu silu poistovne pre potreby zabezpecenia buducich uhrad,
ktoré jej vzniknu z uzatvorenych zmliv a podporovat’ aj zachovanie progresie. Poist'ovila
pravidelne vykonava analyzu rizik vyplyvajicich z aktiv a zavdzkov podla principov
Asset/Liability Management (d’alej aj ALM). Hlavnym cielom ALM je zabezpecit' primeranti
navratnost’ investovanych aktiv na ich buduce pouzitie, t. j. na thradu zavéizkov z poistnych
a investicnych zmlav. Koncepcia ALM priraduje kazdej skupine finanénych zavizkov
samostatné¢ portfolio finanéného majetku, so zretelom na druh plnenia a predpokladanu

1Jitka Meluchova, doc. Ing., PhD., EU v Bratislave, FHI, KUA, Dolnozemska cesta 1/b, Bratislava,
SR, e-mail: jitka.meluchova@euba.sk.

Prispevok je vystupom z vyskumného projektu: KEGA ¢. 026EU-4/2016, Potreba skvalitnenia
uctovnych informacii s vyuzitim nadnarodnych tprav, osobitne IFRS, v legislativnych podmienkach
Slovenskej republiky.
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splatnost’ zavézku. Tieto aktiva si ocefiované na rovnakom zdklade ako zavézky (technické
rezervy) tvorené k tymto zmluvam. Primarnym ciel'om investovaného kapitalu je zabezpecit,
aby dané aktivum bolo schopné generovat’ dostato¢né penazné toky v pozadovanom objeme a
Case na pokrytie oCakavanych zaviazkov a dosiahnut’ tak dlhodobu navratnost’ z investicii,
ktoré by prevySovali zmluvné zavizky poistovne (Hornicka, 2016). Aby mohlo dojst
Kk naplneniu tychto cielov, poistoviia musi analyzovat’ a primerane riadit’ rizika vyplyvajtce
z investovania prostriedkov technickych rezerv. NajdolezitejSim vystupom ALM analyzy je
porovnanie uctovnej hodnoty aktiv a zavdzkov s ich redlnou hodnotou. Aktiva a zadvizky su
diskontované rovnakou metddou, aby ich hodnota bola porovnatel'na. To umoziuje sledovat’
a porovnavat’ vyvoj a pohyby v Struktire finan¢nych aktiv a zavidzkov podl'a splatnosti,
dosahovanych, garantovanych turokovych sadzieb a menovej Struktiry. Vysledky tejto
analyzy su podkladom pre d’alSie rozhodovanie o investi¢nej stratégii v oblasti finan¢nych
nastrojov, ktorymi buda kryté zavéizky z uzavretych zmluv. Tato Cinnost’ je (v zavislosti od
organizac¢nej Struktiry) realizovana utvarom pre riadenie rizik v spolupréci s investiénym
utvarom, utvarom interného auditu a s vyuzitim externej spoluprdce medzinarodnych
organizacii zaoberajucich sa riadenim poistnych a finanénych rizik (Mateasova, 2007).

Schéma 1: Manazment rizik v poistovni

Monitormg 2

Eontrola rizik

Procesyna
Imieriiovanie
rizik

Koncepciu riadenia aktiv a zavizkov upravuje smernica (Solvency I, ¢lanok 44). Podla
nej poistovne maju, v ramci riadenia rizik, vyhodnocovat’ najma tieto informacie:
e opis postupu identifikdcie a postdenia réznych dovodov vzniku nesuladu medzi
aktivami a zavdzkami, minimalne tykajuce sa podmienok a druhu meny,
e opis technik pouzivanych na zmierfiovanie rizika a ocakavaného ucinku prislusnych
technik zmiernovania rizika na riadenie aktiv a zavizkov,
e opis povoleného zamerného nestladu aktiv a zavdzkov,

e opis podkladovej metodiky a frekvencie zatazovych testov a stresovych scenarov,
ktoré sa maju vykonat'.

Nadvizne na to novy zakon (Zakon 0 poistovnictve, 2015), podla koncepcie Solvency II,
vymedzil ¢innosti, ktorych sa systém riadenia rizik tyka. Ide najmé o oblast’ upisovania rizik a
tvorbu technickych rezerv, oblast’ riadenia aktiv a pasiv (ALM), oblast’ investi¢nej stratégie
(najmé pri derivatoch a podobnych finanénych nastrojoch), oblast’ riadenia likvidity a
koncentracie rizik, opera¢ného rizika ako aj diverzifikacie rizik zaistenim ¢i inymi technikami
na zmieriovanie rizika. Informacie o riadeni rizik poistovina predklada narodnému organu
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dohl'adu (NBS), kde sumarizuje vysledky postdenia uvedenych rizik a ich vplyv na
kapitalovu poziadavky plnenia solventnosti.

11 Identifikacia a posudenie rizik

Poist'ovia je pri vykonavani svojej ¢innosti vystavena existencii a dopadu mnohych rizik.
Tato skutoCnost’ spdsobuje, ze medzi hlavni naplit Cinnosti poistovne patri komplexny,
efektivny a profesiondlny manazment rizik, ktory zahfiia ¢innosti zamerané na predchadzanie
moznym stratdm vcasnou a primeranou identifikaciou rizik, meranim velkosti rizik a ich
zmiernovanim. Aby poistoviia mohla tUc¢inne riadit’ svoje rizikd musi vykonavat' vlastné
posudenia rizik a solventnosti a to na zdklade stanovenia vlastného rizikového profilu a
limitov tolerancie rizika. Neoddelitelnou sucast'ou obchodnej stratégie kazdej poistovne by
mal byt Standardny postup hodnotenia celkovych potrieb solventnosti vzhl'adom na jej
Specificky rizikovy profil. Uvedené hodnotenie nevyzaduje vyvoj vnutorného modelu, ani
neslizi na vypocet kapitdlovej poziadavky odlisnej od kapitdlovej poziadavky na solventnost’
alebo od minimalnej kapitalovej poziadavky. Hodnotenie sa ma vykonavat’ v pravidelnych
intervaloch, avSak minimalne raz rocne, ako aj po kazdej vyznamnej zmene rizikového
profilu. Na ucely dohl'adu sa budu vysledky kazdého hodnotenia poskytovat’ NBS, vratane
metod pouzitych na uvedené posudenie. Zakon o poistovnictve Stanovuje poistovniam
povinnost’ zaviest a uplatiiovat’ ucinny systém riadenia rizik zahrnujuci stratégie, procesy a
postupy oznamovania potrebné na ucely priebezného zistovania, merania, monitorovania,
riadenia a oznamovania rizik vrdtane ich vzdjomnej zavislosti, ktorym su vystavené a ktorym
by mohli byt vystavené. Poistovia je zo zakona povinna zabezpecit', aby systém riadenia rizik
bol ucinny a vhodne zacleneny do organizacnej Struktiry a rozhodovacich procesov vo vidzbe
na klaicové funkcie a zodpovednost’ osob riadiacich poistoviiu. Cielom je nastavenie tzv.
fit & proper ¢o predstavuje skibenie odbornych vedomosti, skusenosti, kvalifikacie osob
zodpovednych za riadenie a iné kliCové funkcie, s cielom zabezpecit' doveryhodnost a
finan¢né zdravie poistovne.

Aby mohla poistoviia riadit’ rizikd, ktoré ohrozuju jej ¢innost, musi ich poznat’ resp.
identifikovat’. Jednotlivé poistovne maji vypracované vlastné systémy identifikacie,
ohodnocovania, riadenia a eliminacie rizik. Ide o rizika, ktoré mozu spdsobit’ budicu
neschopnost’ plnenia zdvizkov z uzavretych zmluav, ale aj rizikd druhotne vyvolané naslednou
¢innostou poistovne. Medzi hlavné skupiny rizik vyhodnocovanych poistoviiou patria:

e poistné rizika (vyplyvaju z poistovacej ¢innosti),

e financ¢né rizika (stvisia s investovanim do finanénych nastrojov),

e externé rizika (vyplyvaji z externého prostredia, v ktorom poistoviia posobi, nie st

ovplyvniteI'né ani kontrolovatel'né poistoviiou),

e interné rizika (vyplyvaji zo samotného chodu a riadenia poistovne).

Poistné riziko predstavuje pre poistoviiu kombindciu nahodnosti a nepredvidatelnosti
vyskytu neziaducej udalosti s neurCitym rozsahom, ktorG vzniknutd udalost’ spdsobila.
Pravdepodobnost’ vyskytu poistnej udalosti aneistd suma poistného naroku predstavuje
riziko, ktoré je obsiahnuté vkazdej poistnej zmluve, ktora spiiia definiciu podla
medzindrodného $tandardu IFRS 4 Poistné zmluvy?. Pri portféliu poistnych zmluv, kde sa
teoria pravdepodobnosti pouziva na kalkuldciu predpisu poistného a vysky tvorenych
technickych rezerv, je najvyznamnejSim rizikom (ktorému je poistovia vystavend) realita, ze
skuto¢ne vzniknuté poistné plnenia budu vysSie, ako je uctovnd hodnota kalkulovanych
technickych rezerv urCenych na ich thradu. Poistoviia vykondva odhady poctu poistnych

2 IFRS 4: Poistna zmluva je zmluva v ramci ktorej jedna strana (poistovatel’) akceptuje vyznamné
poistné riziko od druhej strany (poistenca) tak, Ze poskytne poistné plnenie poistencovi, v pripade
vzniku buducej $pecifikovanej neistej udalosti (poistna udalost), ktora negativne ovplyvni poistenca.
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udalosti a rozsahu plneni pomocou $tatistickych a poistno-matematickych metod. Poistnému
riziku celi, ak frekvencia alebo zavaZznost' poistnych udalosti a vysSka plneni prekroci
uskutocnené odhady. V ramci nadnarodnej Upravy je poistné riziko vymedzené Standardom
IFRS 4 Poistné zmluvy ako riziko, ktoré je iné ako financné riziko, prevedené z drZitela
zmluvy na emitenta. Zmieriovanie poistného rizika je vykonavané napriklad homogenizaciou
poistného kmena, diverzifikaciou rizik z hl'adiska druhu a vysky rizika, geografickej lokality
a kategorie odvetvia, vypracovanim stratégie upisovania poistného (akceptacia rizik, vyber
a schvalenie rizik, pouzitie rizikovych limitov...), vypracovanim internych modelov riadenia
a monitorovania rizik (analyza senzitivity na rizika, sledovanie vyvoja Skodovosti, skimanie
primeranosti predpisu poistného, dostato¢nost’ technickych rezerv...), postipenim rizika do
zaistenia (diverzifikacia rizik).

Definicia poistného rizika sa vztahuje na riziko, ktoré poistovatel’ prebera od poistenca,
tzn. ide 0 uz existujuce riziko postipené na poistoviiu. Nové riziko vytvorené zmluvou uz nie
je poistnym rizikom (napr. riziko stornovanosti zmlav). Poistnd zmluva kryje vyznamné
poistné riziko, ktoré poistoviia prebera od poistenca a tym sa zavizuje, ze ak v buducnosti
nastane zmluvou Specifikovand neistd udalost, ktord ma na poistenca negativny dopad,
vyplati mu finan¢nu kompenzaciu formou poistného plnenia. Poistné riziko je vyznamné
vtedy, ak by v dosledku poistnej udalosti musela poistoviia vyplatit vyznamnia sumu
dodato¢nych plneni. Podstatou poistnej zmluvy je teda definovanie neistoty plynucej
z prenosu rizika. Neistd budiica udalost je podl'a IFRS 4 udalost, pri ktorej existuje neistota Ci
poistna udalost’ vobec nastane, kedy nastane a kolko bude musiet’ poistovatel’ zaplatit’, ak
nastane.

Poistovatel’ preberie riziko na zéklade analyzy a miery akceptécie rizika pre dané odvetvie
poistenia. Poistoviia ma k dispozicii mnozstvo nastrojov na identifikaciu, posudenie
ariadenie rizika (napr. Statistické udaje o Skodovosti pre dané odvetvie poistenia, sposoby
a metody ur€enia prognozy skodovosti, spdsob tvorby technickych rezerv, stratégia zaistenia a
spolupoistenia, vyuzitie spolutcasti poisteného atd’.). Po celkovom postdeni rizika je
rozhodujicim predpokladom stanovit cenu poistenia. Poistoviia je povinnéd stanovit vysku
predpisu poistného (t.j. ocenenie poistnej sluzby) na zdklade poistno-matematickych metod
tak, aby suma zaplateného poistného zabezpeCovala trvalu splnitel'nost’ vSetkych jej
zaviazkov, vratane tvorby dostatoénych technickych rezerv. Dovodom je dodrzanie
efektivnosti pri urCeni vySky predpisaného poistného najmd zddévodu, aby tlak
konkurenéného prostredia nespdsobil podhodnotenie ceny poistenia atym ohrozenie
splnitelnosti buducich plneni. Poistoviia v uétovnej zavierke v poznamkach povinne
zverejiiuje informdcie o vyznamnych rizikach. V suvislosti s akceptaciou rizika od poistenca
identifikuje najmé poistno-technické riziko, ktoré predstavuje neistotu spojenu s frekvenciou,
vel'kost'ou alebo okamihom vyplaty budicich poistnych plneni vyplyvajucich z prevzatych
rizik. NajvyznamnejSou stcastou poistno-technického rizika je riziko plyntce z kalkulécie
vysky poistného (napr. riziko plynice zo zmien vyvoja umrtnosti, Urazovosti a vyskytu
chordb, pocetnosti a vysky poistnych plneni), riziko dostatocnosti technickych rezerv a riziko
kapitalovej vybavenosti poistovne. Testovanie dostato¢nosti ocakavanych zavizkov sa
sleduje v sucinnosti s prislusnymi aktivami (investiciami) a zmenami urokovych sadzieb,
menovych kurzov atd’. tak, aby aktiva a zdvizky boli ocefiované sumou, za ktort by ich mohli
vymietat v nezdvislej transakcii medzi informovanymi dobrovolne suhlasiacimi
zucastnenymi stranami, ako stanovi § 36 (Zakon o poistovnictve, 2015).

Dalsie vyznamné riziko, ktoré poistoviia kvantifikuje v poznamkach je riziko narastu
administrativnych ndkladov resp. cenovej inflacie spojené zo spravou poistenia. lde
0 skutocnost’, ze redlne naklady kalkulované na spravu zmliv budu vyssie ako tie, ktoré sa
pouzili pri oceneni poistnych produktov a stanoveni poistného. Vyznamnym rizikom je aj
stornovatel/nost’ zmluv. Vyjadruje pravdepodobnost’, Ze poistenec predéasne zrusi zmluvu
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alebo prestane platit’ predpisané poistné skor, ako sa predpokladalo pri ocenovani zmluvy.
Poistoviia je tak vystavena riziku straty, ktoré plynie z menej priaznivého vyvoja ako
predpokladala pri oceniovani produktu, ¢im dochadza k zmene Struktiry penaznych tokov a k
zmene schopnosti generovania ocakavanych prijmov. Najvacsia citlivost’ na zruSenie zmlav je
do troch rokov od uzatvorenia zmluvy.

Dolezitym rizikom, ktoré poistoviia hodnoti v poznamkach je riziko koncentracie. Urcuje
rozsah, v akom moze urcitd poistna udalost’ ovplyvnit’ vySku zaviazkov poistovne. Riziko
koncentracie méze vzniknut’ z jednej zmluvy alebo malého poctu suvisiacich zmlav a viaze sa
k okolnostiam, ktoré by boli dovodom plnenia vyznamnych poistnych sim, napriek tomu, ze
tieto zmluvy netvoria podstatni cCast’ z celkového portfolia zmlav. Riziko tzemnej
koncentracie vyjadruje prieskum skupin poistenych z pohladu socialnych, profesijnych,
vekovych, zdravotnych ainych kritérii. Poistoviia analyzuje aj riziko terorizmu, riziko
z katastrofickych udalosti, riziko zo sudnych sporov a riziko plyniice z povinného zmluvného
poistenia zodpovednosti.

Druht skupinu rizik predstavuju financné rizika. Podla standardu IFRS 4 Poistné zmluvy
je financné riziko definované ako riziko moznej budiicej zmeny jednej alebo viacerych
Specifikovanych urokovych sadzieb, ceny financného ndastroja, ceny komodity, vymenného
kurzu, indexu cien alebo sadzieb, uverového ohodnotenia (ratingu), uverového indexu alebo
inej premenlivej veliciny, ktord je nezavisla od zmluvnych stran. Poistné zmluvy mdézu
obsahovat’ aj finan¢né riziko. Zmluvy, v ktorych prevod poistného rizika od poistenca na
poistoviiu nie je vyznamny, ale prenasaji vyznamné financné riziko, su klasifikované ako
investicné zmluvy. Financné riziko vyjadruje moznost, ze investicie do aktiv neprinesu
dostatoéné zhodnotenie potrebné na krytie buducich finanénych zavizkov. Ulohou investiénej
stratégie poistovne je identifikovat’ mozné financné rizikd, tieto analyzovat, vyhodnotit
a nasledne vykonat’ i€inné opatrenia na zabezpecenie ich elimindcie. Stratégia riadenia rizik
sa zameriava na nepredvidatelnost’ situacii na finanénych trhoch, na minimalizaciu moZznych
negativnych dopadov, ktoré by mohli ovplyvnit® vysledok hospodarenia a finan¢né toky
poistovne. Poist'ovila Celi celej Skale rizik spojenych s investovanim do finanénych aktiv.

Schéma 2 Druhy rizik podla IFRS 7

’, Uverové riziko

Urokové riziko

Druhy rizik Riziko likvidity
L F — Komoditné riziko
Trhové rizika Menové riziko
L — Akciové riziko
Iné cenové riziko [—

|| Riziko pred€asného
splatenia

| Iné riziko

NajvyznamnejSou stucastou finan¢ného rizika je riziko likvidity, ktoré ohrozuje schopnost’
poistovne hradit svoje zmluvné zavdazky v pozadovanom objeme a case. Smernica
Solvency Il ho identifikuje ako riziko, neschopnosti poistovne a zaistovne vyuzit svoje
investicie a dalsie aktiva za ucelom vyrovnania svojich financnych zavizkov v okamihu, kedy
sa stavaju splatnymi.

Uverové riziko vyjadruje moznost, ze zmluvna strana nebude schopna splatit’ sumy v plnej
vyske alebo v dohodnutej dobe splatnosti. V uctovnictve poistovne predstavuji najma
moznost nesplatenia pohl'adavok z poistenia, pohladavok zo zaistenia, pohladdvok voci
obchodnym partnerom a pod. Uverové riziko je aj riziko vznikajice v stvislosti s investi¢nou
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stratégiou napr. v pripade, ak je poistovia veritelom emitenta, ktory nebude schopny uhradit’
svoje zavazky vyplyvajice zemisnych podmienok tzn. predstavuje riziko investicie
vyjadrujiice konkrétnu hodnotu moznej straty v désledku nesplnenia zavidzku. Smernica
Solvency Il ho identifikuje ako riziko straty, alebo nepriaznivej zmeny vo financnej situdcii
vyplyvajucej z kolisania kreditného ratingu emitentov cennych papierov, protistran a
akychkolvek dlznikov, ktorému su poistovne a zaistovne vystavené, v podobe zlyhania
protistrany alebo rizika kreditného rozpdtia alebo koncentracie trznych rizik.

Trhové riziko predstavuje vplyv volatility na budiucu hodnotu investicii na finan¢nych
trhoch, prejavi sa ako riziko straty zo zniZenia realnej hodnoty, Urokovych sadzieb,
vymennych kurzov, cien cennych papierov a pod. Poistoviia v suvislosti s trhovym rizikom
analyzuje menové riziko, Grokové riziko, cenové riziko. Dal§im rizikom, ktoré poistoviia
skima je riziko insolventnosti vyjadrujiice do¢asnu alebo trvali neschopnost’ plnit” dlhodobo
svoje zavazky. lde o riziko vyplyvajice z nevhodnej Struktury aktiv vzhl'adom na potreby
finan¢ného krytia poistnych plneni (zavézkov).

1.2 Riadenie rizik a vykazovanie informacii o rizikach

Aby mohla poistovna zaviest’ efektivny systém spravy a riadenia svojich rizik musi mat’
nastavené aj u¢inné ndstroje na elimindciu néasledkov nespravneho postudenia rizika. Medzi
tieto moznosti Zzmiernenia negativnych dopadov rizik na ekonomiku poistenia patri najma:

e stanovenie maximalnych limitov nadhrad $kod (ohranicenie rizika),
¢ kvalifikované ocenovanie rizik a nasledne stanovenie ceny poistenia,

e vysoko odborny systém manazmentu rizik, ktory dokaze pracovat’ s rizikami na
zaklade najnovSich poznatkov, technik a technoldgii, pouziva uCinné nastroje
a metddy pri riadeni sucasnych rizik a skima vyvoj a moznosti buducich rizik,

e optimalna Struktura produktového portfolia — homogenizacia poistného kmena (rizika,
s ktorymi poistovila nemé sklsenosti alebo na ne nie je primarne zamerana rieSit
diverzifikaciou rizika formou zaistenia alebo spolupoistenia),

e kvalitnd databaza informadcii a Statisticka analyza udajov o situacii na poistnom trhu, o
vyvoji Skodovosti, Struktare poistného kmena, 0 analyze zaistenia, spolupoistenia,
spoluucasti klienta,

e UCinnd prevencia a zabranné opatrenia v ramci zmluvnych podmienok a dojednani, za
akych bude poistné plnenie vyplatené, nastavenie motiva¢ného systému bonusov a
malusov atd’.

Do6vodom je, ze ani ten najlepSi systém riadenia rizik nie je schopny dokonale predvidat
vSetky mozne rizikd a ich dopady. Na overenie pouzitych odhadov a predpokladov, pri
analyze rizik, poistoviia vyuZziva rdzne nastroje atechniky napr. stresového testovania
(vytvorenie stresovych scenarov, pomocou ktorych sa doplnia informacie o citlivosti na
jednotlivé druhy rizik pre potreby kvantifikovania dopadu zmien réznych veli¢in na portfélio
rizik poistovne, s cielom zistit’' najlepsi odhad a odhalit’ slabiny), analyza citlivosti (poskytuje
prehl'ad o tom, do akej miery je vysledok odhadu citlivy na zmenu parametrov a
predpokladov modelu, je vyznamnym nastrojom stanovovania ddlezitosti rizikovych ¢initelov
a celkového uréenia rizika). Poistoviia v ramci systému riadenia rizik skiima riziko v jeho
podstate, rieSi moznosti jeho ovplyvilovania alebo Uplnej eliminacie. Kazdé riziko je
ohodnotené na zéklade kvalifikovaného odhadu, stanovenim maximalnej vysky poistného
plnenia a pravdepodobnosti vzniku poistnej udalosti pocas nasledujiceho obdobia. Sucin
tychto hodnoét stanovi rizikovy profil. Pri hodnoteni rizika vychadzaju poistovne z najhorsej
moznej varianty rizikového potencidlu, na zaklade ktorého je mozné rizika porovnavat.
Medzi spOsoby riadenia rizik, za G¢elom zniZenia moznych strat z poistenia, patri rozne
techniky na zmiernovanie rizika (Solvency 11, ¢lanok 44).
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Pri informovani o rizikach v u¢tovnej zavierke musi poist'oviia reSpektovat’ nadnarodnu a
narodnu legislativu. Podl'a poziadaviek IFRS 4 Poistné zmluvy uvedie najma povahu a rozsah
rizik vyplyvajlicich z poistnych zmliv (aby mohli pouzivatelia zhodnotit' rizikd plyntice
Z poistnych zmlav), k naplneniu tychto poziadaviek musi poistoviia zverejnit’ najma:

e svoje ciele, postupy a metody uplatiiované pri riadeni rizik vyplyvajicich z poistnych
zmluv a investi¢nych zmluv,

e informdcie o poistnom riziku (pred aj po zmierneni rizika pomocou zaistenia, vratane
informacii o koncentracii poistného rizika a skuto¢nej vyske poistnych udalosti,
Vv porovnani s odhadovanym vyvojom poistnych udalosti),

e informacie o investicnom riziku z investicii, ktoré su finanénym umiestnenim
prostriedkov technickych rezerv,

e informacie o iverovom riziku, riziku likvidity a trhovom riziku,

e informacie oriziku vyplyvajicom zvlozenych derivatov (opcii a garancii)
obsiahnutych v poistnej zmluve,

e informacie o analyze citlivosti vo¢i poistnému riziku, najma ich vplyv vysledok
hospodarenia (zisk alebo stratu) a vlastné imanie,

e opis situdcii ktoré viedli k inému vyvoju rizikovosti, vratane kvantifikacie dopadov.

Podla poziadaviek [FRS 7 Financné ndstroje: Zverejnenie uvedie poistoviia
Vv poznamkach udaje, ktoré pouzivatel'ov informuju o rizikovej angazovanosti poistovne
a sposobe, akym riadi svoje rizik4, aby ziskali kvalifikovany usudok o podstupovanych
rizikdch a vynosoch, ako aj o miere istoty buducich penaznych tokov (Juhaszova, Z.,
Domarackd, D., 2015). K naplneniu tychto poziadaviek poistoviia zverejni najma:

e vyznam finan¢nych nastrojov pre finan¢nll poziciu a vykonnost’ poistovne,
o profil a mieru rizik plynucich z finanénych nastrojov,
¢ koncentraciu jednotlivych rizik,

o kvalitativne a hodnotové informacie o rizikdch vyplyvajucich z finanénych nastrojov,

ktorym je poistovia vystavena v priebehu vykazovaného obdobia, vratane

e zverejnenia uverového rizika, rizika likvidity, trhového rizika a d’alSich rizik,

Riadenie rizik je zlozity proces, ktory si vyzaduje kvalitné a vCasné informacie,
prepracované nastroje, metddy a techniky, pretoze jednotlivé rizika spolu navzdjom casto
suvisia (MokoSova, Bednarova, Tkacova, 2013). Tieto poziadavky vyplyvaji aj z iniciativ ako
je Sarbanes-Oxley, Basel 11, Solvency Il a snahy minimalizovat’ naklady, ¢o vytvara tlak na
poistovne, aby chapali akceptaciu a riadenie rizik, ako hlavna stcast’ obchodnej a investi¢nej
stratégie a skvalitnovali svoje postupy, odhady a predpoklady buduceho vyvoja. Vsetky tieto
dolezité¢ informacie musi poistoviia transformovat’ aj do prezentacie idajov uvadzanych vo
svojej uctovnej zavierke. Riadenie rizik sa v poistovni zabezpecuje kontrolnymi procesmi,
ktoré predstavuju vypracované postupy a ¢innosti, ktoré maju zaistit’, Ze rizika poistovne su
identifikované a miera rizik (stanovend procesom riadenia rizik) nie je prekrocena. Jedine tak
budu poistovne aj v buducnosti schopné rizika predvidat, eliminovat’ atak predchadzat
vykyvom v ekonomickych vysledkoch sposobenych napriklad finanénou krizou,
hospodarskou recesiou a d’al§imi udalostami v eurépskom a svetovom hospodarstve. Pri
prezentacii informacii v rdmci finanéného vykaznictva musi poistoviia resSpektovat’ nielen
poziadavky stanovené Europskym systémom financného dohladu (ESFS) vo forme smernic a
nariadeni ale aj pravidld stanovené medzindrodnymi Standardmi pre finan¢né vykazovanie
(IFRS). Spolocnym cielom obidvoch je dosiahnut’ porovnatelné, spolahlivé, objektivne a
relevantné informacie, ktoré budi verne a pravdivo informovat o ekonomickej situdcii,
riadeni rizik a finan¢nej sile poistovne.
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Zaver

Prispevok sa zaoberd analyzovanim jednotlivych rizik, ktorym je poistoviia vystavena a
skiima ich v kontexte s novym rezimom solventnosti platnym od 1. januara 2016. Hlavnym
prinosom Solvency II by malo byt zavedenie pristupu citlivého na riziko, ktory poskytuje
poistovniam stimuly na sprdvne meranie a riadenie ich rizik. To prispeje k lepSej ochrane
vietkych zagastnenych stran a prinesie finanéni stabilitu a prosperitu na poistnom trhu EU.
Zosuladenie by sa malo zvysit’ aj stanovenim pravidiel redlneho ocefiovania aktiv a zaviazkov
vratane technickych rezerv. Predpokladom uspeSnosti projektu je nastavenie trhovej
discipliny a doveryhodnosti vykazovanych udajov, ktorymi sa buda poistovne prezentovat’
navonok tzn. organu dohl'adu, akcionarom, poistencom a ostatnym Stakeholders. Informacie
musia splat’ kvalitativne charakteristiky, medzi ktoré patri najmi spolahlivost tudajov,
pretoze na zéklade nich budu zicastnené strany realizovat’ svoje rozhodnutia. Informacie st
spolahlivé, ak nie s zaujaté a neobsahuji vyznamné chyby, aby sa na ne mohli pouzivatelia
spolahnit. Primarnou podmienkou spolahlivosti je pravdivd prezentacia informaécii,
dodrziavanie prednosti podstaty pred formou, neutralita, opatrnost a uplnost udajov
prezentovanych vo finan¢nych vykazoch.

Jednym z prejavov globalizacie je finanéné prepojenie kapitdlu jednotlivych poist'ovni,
vzajomna spolupraca medzi poistoviiami napr. pri vytvarani poistovacieho poolu, ako aj
spoluprdca s ostatnymi finanénymi subjektmi, napr. bankami pri vytvarani bankovo-
poistovacich sluzieb. Ekonomické a majetkové prepojenie vedie k vytvaraniu finan¢nych
konglomeratov (zmieSanych financnych holdingov) pdsobiacich ako nadnarodné spolocnosti
v ramci celého sveta. Globalizacia poistného trhu so sebou prindsSa aj negativa v podobe
vysokej citlivosti na rozne situdcie, ktoré mdézu v ramci celosvetove] ekonomiky nastat’.
Poistovne, rovnako ako aj ostatné subjekty, ohrozuje celd Skala rizik, ktoré predstavuju
moznu negativnu odchylku od ocakavaného priebehu a findlneho vysledku. Poistovne pri
posudzovani rizik, ktoré preberaji od klientov vyuzivaji najnovSie poznatky z teodrie
manazmentu rizik a maji vypracované vlastné systémy, stratégie a modely na riadenie rizik.
Ciel'om je vytvorit’ rovnovahu medzi rizikami, navratnostou z investicii a vlastnym imanim
poistovne. Cielom eurdpskej legislativy je nastavit taky model regulécie, ktory zabezpeci
kontrolu kvantitativnych i kvalitativnych poziadaviek kladenych na poistovne, nastavi
funkény systém spravy a riadenia ako aj dodrziavania solventnosti a plnenia kapitalovych
poziadaviek, aby tak poistovne v budicnosti ustali ekonomické zmeny ¢i nepriaznivé vykyvy
na finanénych trhoch. Pre dosiahnutie tohto ciela je nevyhnutna trhova disciplina,
doveryhodné¢ a transparentné zverejiiovanie ekonomickych vysledkov v stlade s
poziadavkami IFRS, ktoré zabezpeci lepSiu informovanost organov dohladu, investorov,
poistencov a ostatnych pouzivatelov.
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The optimal capital structure and the credit risk
effect
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Abstract

Nowadays, company market value maximization is the primary goal of nearly every company.
Hence companies face many challenges to achieve this goal. One of them is to optimize the
capital structure. Selection of the appropriate capital structure (i.e. selection between financing
by equity, debt or combination of them) is one of the most difficult managerial decisions and it
should take into account two aspects of debt financing: tax benefits (tax shield) and the
existence of financial distress or bankruptcy. These aspects are linked by the trade-off theory of
capital structure. This contribution is dedicated to the credit risk models dealing with this issue
and also to the analysis of their advantages and disadvantages.

Key words
Capital structure, Credit risk, Optimal leverage.

JEL Classification: G30, G32, G33

1. Uvod

Vyznamnym faktorom hodnoty podniku je rozhodnutie o zdrojoch financovania
podnikovych aktivit. Problematika finan¢nej resp. kapitalovej Struktiry je sucastou teorie
podnikovych financii uz viac ako patdesiat rokov. Priekopnikmi optimalizacie kapitalovej
Struktary boli Modigliani a Miller (1958) s pracou pod nazvom ,,The Cost of Capital,
Corporate Finance and the Theory of Investment®. Trhova hodnota podniku je tvorend suc¢tom
trhovych hodnoét vlastného imania a cudzich zdrojov, tato je hodnota zavisla len od vynosnosti
celkového kapitdlu a naopak nezavisld od kapitdlovej Struktury zdrojov daného podniku.
(Bartosova, Majercak and Hraskova, 2015)

Koncepcia bola v roku 1963 ( Modigliani and Miller, 1963) upravena o hodnotu urokového
datiového S§titu, ¢o vytvorilo preferenciu cudzich zdrojov oproti vlastnym zdrojom podniku.
Model je napriek rozsireniu oproti predchadzajucemu kritizovany za odporucanie
maximalizacie zadlZzenia, Co nereSpektuje rast rizika spojeného s moznostou bankrotu.
Zrealnenie stanovenia optimalnej kapitalovej Struktury priniesol model kompromisnej tedrie,
ktora zahrnia do hodnoty podniku aj riziko finanénej tiesne resp. bankrotu.

Vyber medzi cudzimi a vlastnymi zdrojmi krytia majetku je teda spojeny s rizikom, pricom
najdoleZitejSim typom je kreditné riziko. Je definované ako riziko straty sposobenej situdciou,
ze protistrana nebude schopna splnit’ svoje zadvizky, ako aj riziko zmeny hodnoty spdsobene;j
zmenami uverového hodnotenia. (Gazdikova and Sustekova, 2009) Z hladiska vyvoja
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modelov kreditného rizika existuji dve zakladné kategorie: Strukturalne a redukované modely.
Strukturalny pristup je zalozeny na predpoklade, Ze hodnota podnikovych pasiv v uréitom
Case je zavisld na hodnote podnikovych aktiv v danom Case a na ocakdvanej hodnote tychto
aktiv. (Cisko and Kliestik, 2013)

Priekopnikom  §trukturdlnych modelov je Merton (1974). Modely vychadzaju
z predpokladov kapitalovej Struktary podla Modiglianiho a Millera (1958) t.j dokonalych
kapitalovych trhov. Vzhl'adom k tomu, Ze tito koncepcia md mnoho nedostatkov ( napr.
konstantn bezrizikovu tGrokovli mieru, cudzie zdroje tvorené len dlhopisom s nulovym
kupdonom), bol model niekol’kokrat upravovany.

Geske (1977) rozsiril Mertonov model z hladiska typov cudzich zdrojov a default moze
nastat’ aj pred splatnost'ou cudzich zdrojov. Black and Cox (1976) predpokladaju, ze default
mdze nastat’ pred splatnost'ou cudzich zdrojov v pripade, Ze hodnota podniku je nizsia ako
defaultna bariéra. Na zaklade tejto prace Leland (1994) zahrnul do modelu kreditného rizika
existenciu dani a bankrotnych nakladov. Oproti predchadzajucim modelom je tento Specificky
tym, Ze po prvykrat charakterizoval optimalnu kapitalova Struktaru v spojitosti s kreditnym
rizikom. Na Slovensku sa problematikou kreditného rizika zaobera napr. Kliestik, Misankova
and Adamko (2014), Valaskova and Zvarikova (2014) alebo Kollar and Kliestik (2014).

Tento prispevok je rozdeleny na Styri kapitoly. V kapitole dva charakterizujeme
kompromisnu tedériu kapitalovej Struktary. Kapitola tri sa zaobera Lelandovym modelom
kreditného rizika vychadzajacimi z tejto teorie rizikovym faktorom ovplyviujucim trhova
hodnotu. V poslednej kapitole sumarizujeme niektoré vyhody a nevyhody tohto modelu a jeho
d’alSie smery vyskume kreditného rizika.

2. Kompromisna tedria kapitalovej Struktury

Teoreticky model Modiglianiho and Millera (1963) rozsiril problematiku kapitalovej
Struktary o existenciu dani, pretoZe troky st danovo odpocitateI'nou polozkou a tirokovy
danovy §tit zvySuje hodnotu podniku. Na druhej strane vysoka miera zadlZenia zvysuje riziko
finan¢nych t'azkosti (financnej tiesne), ktoré je nevyhodou dlhového financovania. Tieto
faktory su zahrnuté v modeli kompromisnej teorie kapitalovej Struktury.

Stav finan¢nej tiesne (finanénych tazkosti) mdze nastat’ v pripade, Ze podnik nie je
schopny plnit’ si svoje zavazky, pripadne ich plni len s tazkost'ami. Néklady financ¢nej tiesne
sa delia na priame a nepriame. Medzi priame néaklady patria pravne ako aj administrativne
naklady; nepriame naklady zahffiaji moralny hazard, ndklady na monitorovanie zavizkov.
(Myers, 1984)

Obrazok 1 Vplyv dainového Stitu a nakladov financnej tazkosti na hodnotu podniku

Vi =W + te D = hodnota
Hodnota podniku (W) Sifasnd hodnaota zadlieného podniku podla
dafiového Stitu " MM[1963]

Sucasna hodnota nakladov

Maximnal na finaninej tiesne

hodnota
podniku

¥V = Hodnota podniku

Vi = Hodnota nezadlieného podniku

o' Dih (D)
Optimalna hodnota dlhu
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Zdroj: Ross, S.A., Westerfield R.W. and Jaffe J.: Corporate finance, 9" ed. pp.530.

Rovna linia na Obrazku 1 zobrazuje hodnotu podniku, ak nie st zohl'adnené naklady
financej tiesne (CFD); krivka naopak hodnotu pri ich existencii. S rastom zadlZenia sa zvySuje
CFD, az do okamihu, ked’ margindlna sucasna hodnota CFD sa rovna marginalnej sucasnej
hodnote TS. V tomto bode podnik dosahuje maximalnu hodnotu pri hodnote zadlzenia D*.
Od tohto bodu CFD rastu rychlejSie ako hodnota TS a hodnota podniku s rastom zadlzenia
naopak klesa. (Ross, Westerfield and Jaffe, 2010)

Naklady financnej tiesne znizuju hodnotu podniku, a preto je hodnota zadlzené¢ho podniku
vyjadrena ako:

V, = Vy + PV(TS) — PV (CFD)

kde "z je hodnota zadlzeného podniku; Yo hodnota nezadlzeného podniku; P V(Ts)

predstavuje sucasni hodnotu danového Stitu aPV(CFD) je sucasnd hodnota budtcich
nakladov finan¢nej tiesne. (Lehutova, Krizanova and Kliestik, 2013)

Stcasnd hodnota buducich nédkladov financnej tiesne je zavislda od pravdepodobnosti
vzniku finan¢nej tiesne a sucasnej hodnoty tychto ndkladov. Pravdepodobnost’ vzniku
finan¢nej tiesne ovplyviiuje niekol'ko faktorov:

e vyska trokov platenych podnikom,
vySka ocakéavaného prevadzkového zisku a prevadzkového rizika podniku,
schopnost’ podniku prekonat’ za€inajuci stav finan¢nej tiesne,
vel'kost’ podniku atd’. (Vochodzka, 2010)

Tato veli¢ina mdze byt kvantifikovanad na zaklade pravdepodobnosti defaultu pre rozne
hodnoty ratingového hodnotenia alebo pomocou Statistickych metod (napr. probit) na zaklade
niektorych podnikovych charakteristik pre kazda Groven zadlZenia. (Damodaran, 2002)

Priame naklady finan¢nej tiesne st podl'a Warnera (1977) relativne malé (cca 5% hodnoty
podniku), a preto je mozné ich s urcitou presnostou odhadnut. Kvantifikicia nepriamych
nakladov je naro¢na, ich vysku moézeme odhadovat’ len na zéklade empirickych skusenosti.
Oproti priamym nakladom st vyznamnejSou zlozkou CFD. Shapiro and Titman (1985)
uvadzaj, ze nepriame naklady sa pohybuju v rozmedzi 25-30% hodnoty podniku.

Stadia Andradeho and Kaplana (1998) zdéraziiuje, e ocakavané CFD su ovela niZsie
oproti danovym S§titom. Z tohto dévodu by mali podniky danovy §tit vyuzivat omnoho viac.
Napriek tomu vznik4 paradox, najziskovejSie podniky su najmenej zadlzené a vyuzivaju vo
vacSej miere vlastny kapital. Velké podniky vyuZzivaju vo vacSej miere akciovy kapital oproti
cudziemu kapitalu v dosledku moznosti vstupu na kapitalové trhy a ich nedokonalosti. Pre
podniky je vyhodnejSie zvysit zdkladné imanie, ¢o znizuje zadlZenost’ podniku. MensSie
podniky nemaju zvycajne moznost obchodovania na kapitalovych trhoch a atraktivita ich
akcii je niZSia a vyuzivaju predovSetkym cudzie zdroje financovania.

3. First passage modely a Lelandov model

Mertonov model (1974) vychadza z predpokladu, Ze default mdZe nastat’ len v Case
splatnosti dlhopisu. V praxi je to nerealne, pretoze podnik modze zbankrotovat' aj pred
splatnostou dlhopisu. Takéto modely sa nazyvaju first passage modely a priekopnikom boli
Black and Cox (1976). Okrem moznosti defaultu pred dobou splatnosti su tieto modely
charakteristické aj existenciou tzv. defaultnej bariéry. T4 stanovuje minimalnu hodnotu, pod
ktort nesmie klesnut’ hodnota podnikovych aktiv, inak nastane default.
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Prvym z modelov, ktoré davaju do suvislosti optimalnu kapitalovl $truktaru a kreditné
riziko je Lelandov model (1994). Kapitalova Struktara podniku je tvorena vlastnym imanim
a cudzimi zdrojmi reprezentovanymi dlhopisom s nekone¢nou dobou splatnosti (konzolou).
Konzola umoznuje odhadnut’ hodnotu rizikového dlhopisu nezavisle od ¢asu. Hodnota
podniku vychédza z kompromisnej teorie kapitdlovej Struktiry; je tvorena hodnotou aktiv
podniku, hodnoty danového stitu a hodnoty nakladov financnej tiesne (v tomto pripade
nakladov bankrotu). (Gavlakova and Kliestik , 2014)

Model sa riadi geometrickym Brownovym pohybom. Medzi predpoklady modelu patri
nezéavislost' investi¢nych aktivit od financnej Struktiry, kapitdlovd StruktGra sa nemeni
a kuponové platby musia byt’ financované len emisiou novych akcii.

Dalej podobne ako v Mertonovom modeli sa predpoklada existencia bezrizikovej urokovej
sadzby rs, konzoly s konstantnou hodnotou kuponu C vyplacanom kym podnik nezbankrotuje.
Hodnota cudzich zdrojov (dlhu) je oznaovana ako D(V) ahodnota aktiv vyplatenych
v pripade bankrotu ozna¢ime V. Ak nastane bankrot (V=Vg), potom &ast’ hodnoty & € {0: 1) je
pohltena nikladmi bankrotu, veritelia dostana (1 —@)'z a akcionari nedostant ni¢. V pripade,
ze hodnota aktiv rastie (F— o) hodnota dlhu sa blizi k hodnote kapitalizovaného kupénu
(D(V)—C/R). Potom dlh bude mat’ hodnotu:

D)=+ ((1—@1&; - 5);:

F F

(¥ - Iryg

kde s = (b'a] je sucasnou hodnotou jednej jednotky zavizku v pripade bankrotu a ==
Zmena vySky dlhu ovplyviiuje hodnotu podniku dvojako: bankrotné naklady znizuji
hodnotu podniky a danovy S§tit naopak zvySuje hodnotu v dosledku urokov ako danovo
odpocitatelnosti. Oba efekty st ohodnocované podobne ako dlh. Bankrotné naklady (BC(V))
reprezentujt trhovi hodnotu zavéizku aVs zaplatent v pripade bankrotu. Okrajové podmienky
pre hodnotu BC(V) su
V=V, BC(V)=al
V — oo, BC(V)—0
Potom sucasna hodnota nédkladov bankrotu je rovna
BC(V) = aVypg
Hodnota danového Stitu zavisi od hodnoty kuponu a danovej sadzby T. Daiové
zvyhodnenie dosahuje podnik, ktory je solventny, v pripade, Ze nastane bankrot, potom
podnik straca hodnotu danového stitu. Okrajové podmienky pre hodnotu danového stitu TB(V)
st
V=V, TB(V)=0

T
V = oo, TB(V)=—
s
Danovy §tit bude mat’ hodnotu

5= -r0) (7
f

Hodnota podniku je suctom troch zloziek: hodnoty aktiv podniku, hodnoty nakladov
bankrotu a hodnoty danovych stitov:

v(V)=V +TB(V)—BC(V)=V+ (1 —pg) (E)— aVypg
Ty

Hodnota v(V) je hodnotou zadlZzeného podniku a mdze byt’ vyjadrena aj ako sucet vlastného
imania a dlhu. Hodnota vlastného imania je rozdielom hodnoty podniku a dlhu:
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C C
EWM)=v(V)-D(V)=V-(1-T)—+|(A-T)——V; |ps
T T
Hodnota podniku je zavisla od ukazovatela Vg, ktory stanovuje defaultnii hranicu.
Defaultna hranica je v Lelandovom modeli uré¢end endogénne, pretoze optimalna hodnota je

na takej urovni, ktora maximalizuje hodnotu podniku.
(1—T)C

. (s + %”2)

Zo predchadzajuceho vztahu vyplyva, Ze hodnota defaultnej hranice je ovplyvnena
niekol’kymi faktormi:
e Kklesa pri raste dafiovej sadzby T,
e rastie s rastom C,
e je nepriamo umerne ovplyvnena bezrizikovou trokovou sadzbou ry,
e Kklesa pri raste rizika podniku o,
e je nezavisla od hodnoty bankrotnych nakladov a hodnoty aktiv podniku.
Z predchadzajiceho vyplyva, Ze na stanovenie defaultnej hranice nie je potrebné poznat
hodnotu aktiv.

3.1 Vplyv rizikovych faktorov na hodnotu podniku

Na zéklade vztahu pre kvantifikdciu hodnoty zadlZzeného podniku mdzeme urcit’ ako
jednotlivé premenné ovplyvilujii hodnotu podniku. Tieto faktory uréujeme zrovnice pre
vypocet hodnoty cudzich zdrojov D(V). Medzi najvyznamnejSie patri napriklad nepriama
umera medzi bankrotnymi ndkladmi a hodnotou dlhopisu, rast hodnoty cudzich zdrojov pri
raste danovych sadzieb alebo rast hodnoty nezadlzeného podniku pri raste hodnoty dlhu.
Hodnota nezadlZeného podniku ma relevantny vyznam pre dalSie hodnotenie vplyvu
hodnotenie rizikovych faktorov. M6Zu nastat’ dva okrajové stavy:

e ak sa hodnota V blizi k hodnote defaultnej hranice Vg, potom

o rast kuponu moze znizit hodnotu dlhu,

o rast volatility vyvolava rast hodnoty dlhu,

o bezrizikova urokovd sadzba priamoumerne vplyva na hodnotu cudzich
zdrojov,

e ak je hodnota nezadlzeného podniku vel'mi vysoka a konverguje k nekone¢nu, potom

o rast kuponu naopak zvySuje hodnotu dlhu,
o rast volatility ma za nasledok pokles hodnoty cudzich zdrojov,
o rast rf znizuje hodnotu dlhu.

Rozdielne spravanie sa rizikovych faktorov je sposobeny rozdielnymi podmienkami, zatial’
¢o v prvom pripade st cudzie zdroje tvorené tzv. prasSivymi dlhopismi (junk bonds), druhy je
typicky pre dlhopisy s vysSim ratingovym hodnotenim (investicnym stupiiom). Oba pripady
nastant len v pripade, Ze danova sadzba ako aj bankrotné néklady st nezadporné.

Na objasnenie spravania sa hodnoty zadlZzeného podniku, vlastného imania a cudzich
zdrojov uvadzame modelovy priklad hypotetického podniku, priCom premenné modelu su
uvedené v Tabulke 1.
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Tabulka 1Vstupné udaje pre modelovy vypocet Lelandovho modelu

Vstupna . | Hodnota
premenna

Vu 100€

c 25%

C 6 €

f; 5%

a 40%

T 35%

Na Obrazku 2 je zobrazena zavislost hodnoty Vi, D(V) a E(V) na zmene kupénu. Funkcie
celkovej hodnoty podniku a cudzich zdrojov st konkavne, naopak funkcia vlastného imania
ma konvexny tvar.

Obrazok 2 Zavislost hodnoty zadlzeného podniku, cudzieho kapitalu a vlastného imania pri
zmene kuponu

140 +

120

100
¥ a0
£ VL
[=]
5
2 60 ——==D(V)
— —E(V)
40
20

Kupon (€)

Potom je moZné urcit’ akd je idealna kapitdlova Struktara, ktord maximalizuje hodnotu
zadlZeného podniku s prihliadnutim na existenciu kreditného rizika. Na urenie maximalnej
hodnoty podniku je potrebné kvantifikovat’ idealnu hodnotu kuponu:

cW=v((1+ th)"ﬁl?
Kde

h=(1+X+rx(1—T]§)m

([1 —T)X )"'
T (1+ X)

(1+X)

V modelovom priklade je maximalna hodnota podniku rovna 125,73€, pri hodnote kuponu
4,96€. Cudzie zdroje majii hodnotu 78,63€ a vlastné imanie je rozdielom hodnoty podniku

a dlhu (47,10€). Pre podnik je optimalne mat’ leverage v hodnote 0,6253 t.j. byt’ zadlzeny na
62,53%.
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Z hl'adiska analyzy zavislosti hodnoty podniku od zadlZenia (leverage) Leland navrhuje, ze
optimalna hodnota zadlZenia by mala byt nizsia ako 100% aj v pripade nulovych bankrotnych
nakladov. Vysokd miera zadlZenia zvySuje riziko bankrotu a pri vyskyte bankrotu je danovy
Stit nulovy.

Optimalne zadlzenie pre podniky s nizkou volatilitou aktiv anizkymi bankrotnymi
nakladmi by malo byt na trovni 75 az 95%. Podniky vy$§im rizikom ako aj vys$Simi
bankrotnymi nakladmi by mali byt zadlzené na 50 az 60 percent, ak je dafiova sadzba na
urovni 35%. V pripade danovej sadzby 15% je najvyhodnejSie zadlZenie nizsie o 5 az 25%
oproti vyssej danovej sadzbe.(Leland, 1994)

4. Zaver

Najvacsou vyhodou Lelandovho modelu je prepojenie hodnoty podniku, dafovych
benefitov a finacnych tazkosti a moznost stanovenia optimalnej kapitalovej Struktury pri
zohladneni kreditného rizika. Na druhej strane predpoklada, ze dlhové financovanie je vo
forme konsoly alebo konstatnt bezrizikovli urokova mieru, ¢o je v praxi malo realne. Urcité
zlepSenie priniesol Leland and Toft (1996), ktori rozsirili o povodny model o ¢asové hl'adisko;
teda podnik sa pri rozhodovani o kapitalovej Struktire opiera aj o splatnost’ uveru. Preto je
zasadnym rozhodovacim problémom okrem objemu cudzich zdrojov aj ich splatnost’. Iné
pristupy nahradzaju konStantni tGrokovi mieru stochastickou, ¢o je blizSie ekonomicke;j
realite. Medzi takéto pristupy patri napr. Kim, Ramaswamy, and Sundaresan (1993), Longstaff
and Schwartz (1995). Inym nedostatkom modelu je staticka kapitalova Struktura, ktoru
zakomponovali do svojho modelu Fischer, Heinkel, and Zechner (1989). Klucovym
vysledkom ich prace je fakt, Ze typicky podnik nema stanovent kapitadlova Struktiru pevne,
ale stanovi interval hodnét zadlZenia, ktoré st pre podnik optimalne pri meniacich sa
podmienkach.
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The Influence of Motivation on the Investment
Behavior of Uninformed Investor
Ondiej Mikulec!

Abstract

Conventional financial theory anticipates that people are rational, wealth maximizing beings.
However, this premise is not always fulfilled and emotions or other psychological aspects
influence our decisions. This article tests whether the motivation influences the investment
behavior of uninformed investor. Test group comprised of uninformed investors was examined
on which factors motivated them to achieve the highest balance. First part of the article is
focused on determination and comparison of each of motivational factors and defines whether
motivational factors are perceived and evaluated differently according to the profit/loss-making
ability, gender or obligatorily/voluntarily assigned participants. Second part propose logistic
regression models testing which set of motivational factors can be specific for a certain feature
of the investor (such as profit/loss-makers, female/male or obligatorily/voluntarily assigned.

Key words
Investment behavior; motivational factors; parametric tests; logistic regression model

JEL Classification: C12, C13. G02

1 Introduction

Behavioral economy studies impact of social, cognitive and emotional factors on economic
decision processing of individuals. It researches and examines these factors, heuristics and
systematic biases of decision processing and their influence on markets. Application of
statistical methodology and introduction to the topic is well given in Diamond, Vartiainen
(2007) and Shleifer (2000) while focus on the individual investor in form of overconfidence is
described in Grégoire (2016) and trading behavior and reactions to asymmetry in the market
in Stockla, Kirchler (2014). This article is focused on analysis of the influence of motivational
factors on the investment behavior of uninformed investor through detailed analysis of
motivational factors and examination whether there are any dependencies. Uninformed
investor is described as non-professional trader.

Secondary it is tested whether being well motivated makes you successful trader and vice
versa through logistic regression models examining which factors are influential and which
not. The use of logistic regression models is described in Allison (2014), Hilbe (2009), Stukel
(1988) and Tjur (2009).

Research data were gathered from sixty-seven university students during summer semester
2015/2016 who performed trading on foreign exchange market in real time with “trade
money” for fixed period of three months as an assignment given to selected study groups.
Five motivational factors are determined and after the assignment was finalized, the students
were questioned to evaluate on a 1 to 5 scale from which factor they consider highly
motivational (1) to which had no effect on their motivation (5) while investing in the foreign
exchange market for the assignment. Motivational factors are stated as described in following

! Ing. Ondiej Mikulec; Department of Finance, Faculty of Economics, VSB — Technical University of
Ostrava; This article was created with the financial support of Student Grant Competition Faculty of
Economics, Technical University of Ostrava in the project SP2016/54 "Modelling of behavioral
factors on the financial markets."; email:ondrej.mikulec@vsb.cz
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text and furtherly they can be referred to as their related Nr. Motivational factor nr. 1 — “Prize
money reward for winner* as it was promised that the student with the highest final balance
receives a cash reward. Motivational factor nr. 2 — “Obligatory requirement of the course* as
the project and thus investing in the foreign exchange market was obligatory assignment and
part of the course. Part of the involved students had a choice between regular assignment in
given course or joining the project, later these are referred to as voluntary. Motivational factor
nr. 3 — “Extra points” as one student with highest final balance in each group received extra
ten percent points to his/her final grade. Motivational factor nr. 4 — “Expanded knowledge” to
assess how students perceive added value of the project to their knowledge. Motivational
factor nr. 5 — “Entertainment” to assess how is it perceived.

This article is divided into three main parts. In the first part is described the methodology
which is applied on observed data in the following chapters. Applied methodology includes
statistical tools such as parametric tests, namely t-test and F-test, and Pearson’s correlation
coefficients analysis. Furtherly estimation of logistic regression model and its application is
described. Second part of the article is devoted to the analysis and examination of
motivational factors with the detail on the differences between obligatorily and voluntarily
assigned groups. Third part is testing proposed logistic regression models calculated using
Statall software and examining whether high motivation makes you successful trader and
vice versa are and which other factors are significant or influential.

2 Statistical tools and logistic regression model

Proper statistical tests are important to accept appropriate economic decisions or tested
hypotheses. For the purpose of this article will be used elementary statistical tests such as F-
test, t-test and correlation analysis. It is assumed that the data are normally distributed and so
parametric tests are furtherly described. Also mean, standard deviation and variance are used
as described in Witte (2009) to assess each motivational factor.

2.1 Parametric tests
F-test examines the hypothesis that the means of a given set of normally distributed

populations are all having the same variance. It is also important to compare the accuracy of

two methods of measurement. We are testing a null hypothesis H,: 02 = 2. F-test criterion

can be described as following

-§12 ni(n, —1)- 53%1

F=—=—= ,
53 na(ny—1)-sg,

1)

where s? is a variance and n; range belonging to the normal distribution N(u;; 7).

Critical value is then expressed as.
1

T Em—Lin,—1) )

Fl—p(nl —Lin, —1)

Student's t-test is testing whether two normal distributions are independent with
significant difference in their means. There are different test criteria according to the
assumption of equality of variance of populations. T-test is optimally applied after F-test
confirms equality and normality of distribution. By t-test we are examining a null hypothesis
Hy:py — u, = d, (for dy = 0 we get the hypothesis Hy: g = u,). For a2 = o as used for
this article the test criterion is defined as following

(X1 — %) — dy .\/nl-nz-(n1+n2—2)

ny +n, (
’nls,%l + n,sZ,
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Correlation represents relationship between two processes or variables. It quantify
dependency of one variable on the other one and also the direction of this dependency.
Pearson’s correlation coefficients can be applied because of assumption of normal
distribution. Pearson's correlation coefficient is defined when the second moments of the
random variables x; and x, are final. It is based on the idea that the covariance is converted
into a dimensionless number by dividing it with the standard deviations of both variables.

cov(xy, X)) E((x1 = poe, ) (2 = Uy,)

0x,0x,  JEGZ) — E2(xy) -VEGD) — E2(x)

Correlation coefficient takes values from the interval <-1; 1>. Coefficient equals to zero when
the variables are unrelated. Correlation coefficient equal to zero doesn’t necessarily mean that
a pair of variables is independent, for example assume x; and x, = x# than Px; x,=0.

(4)

pxl,x2=

2.2 Logistic regression model estimation

Logistic regression is a special form of regression analysis which is closely related to
discriminant function analysis. The regression can have binary, ordinal or categorial outcome.
Primary goal of logistic regression model is to estimate independent variables contributing to
explanation of dependent variable.

Dependent variable in binary or categorial expression may acquire a limited amount of
values. If the feature which is followed occurs than the expected value comes with probability

n. The opposite value equals to 1 — . The value of chance can be expressed as 17_T—n where

represents the probability that given event or feature occurs. Logarithm of previous equation
is equal to the value from interval (-oo; +o0). Logistic model can be expressed as in Hilbe

(2009)
eﬁ0+:81'x (5)
w0 = T ot

where B; is a parameter of each independent variable. m(x) can be transformed by logit

transformation with the domain (-o0; +o0) as following
(x)

Q(X)Zlnl_—n(x) =Po+p1x (6)

So called “logit” is created by this transformation as a result of weighted sum of
independent variables which can have value from interval (-co0; +o0).

Hosmer, Lemeshow and Sturdivant (2000) and (2013) propose optimal maximum
likelihood function which can be under assumption of independent observations in case of
binomial distribution assuming independent observations can be described as following

1) = [ | w1 = nGl= @)

The objective of maximum likelihood method while estimating each parameter is to
maximize the likelihood function. This function express a probability of obtaining a specific
random selection. Logarithm of previous function can be expressed as following

n

L(B) = nll(A)] = ) (i InlrCx)] + (1 = ) - In[1 = n (I} ®)
i=1

To find a value £ maximizing I(B), we have to differ between B, and B, and equal the
equations to zero. These equations known also as likelihood equations can be expressed as

Z[)’i —n(x)] =0 in [y —m(x)] =0 )
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B value is given by solving equations (8) and (9). It is called maximum likelihood
estimation and final logistic model is defined as following

L
ln<%)=b0+b1-x1+b2-x2+---+bp-xp (10)
(0)
Where In (?) represents the logarithm likelihood ratio (logit) and b; are individual
0)

regression coefficients.

Logistic model is verified using Likelihood ratio test. The test is in the form of ratio of two
likelihood functions in which simpler model has fewer parameters than the general model.
Statall calculates the significance probability of the verified model automatically.

3 Analysis of motivational factors

Firstly the analysis whether each motivational factor can be considered from the same
population by F-test statistics according to (1) and (2) is performed. We can see the results in
Table 1 expressed as the probability of confirmation of null hypothesis. Probability p > 0.05
confirms the validity of null hypothesis about compliance of variances of motivational factors.

Secondly, based on the F-test results we can perform Student’s t-test about the equality of
means according to (3). Probability p > 0,05 expresses the indifference between means and
confirmation of null hypothesis. In Table 1 we can see that statistically significant similarity
in means was confirmed for motivational factors 2-4; 2-5 and 3-5 concluding similar rating
for these pairs of motivational factors. For all other pairs the null hypothesis cannot be
confirmed assuming different means and thus rating evaluation.

Correlation analysis based on (4) shows that motivational are mostly mutually uncorrelated
with little significance for pairs of motivational factors 1-4; 2-3; 3-4 and 3-5 and only one

moderately correlated pair 4-5.
Table 1: Motivational factors — parametric tests

Statistics 1 2 3 4 5
Mean 3.254 2.045 2.657 2.015 2.358
SD 1.274 1.177 1.241 1.029 1.116
Variance 1.622 1.386 1.539 1.059 1.245
F-test (prob) 1 2 3 4 5
1 1
2 0.525 1
3 0.831 0.672 1
4 0.086 0.278 0.132 1
5 0.285 0.664 0.391 0.514 1
T-test (prob) 1 2 3 4 5
1 1
2 0.000 1
3 0.004 0.001 1
4 0.000 0.871 0.000 1
5 0.000 0.142 0.091 0.009 1
Correlation 1 2 3 4 5
1 1
2 -0.037 1
3 0.168 0.338 1
4 -0.231 0.098 0.308 1
5 0.041 -0.114 0.283 0.541 1

Table 2 shows the redistribution of motivational factors evaluation which we can connect
with the mean calculated for each motivational factor in Table 1 and make conclusions about
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motivational factor influence. Motivational factor with the highest influence was determined
as course requirement nr.1 assuming, that even though secondly and thirdly best rated factors
were expansion of knowledge nr.4 and entertainment nr.5, the students still value the
necessity of passing the course higher. Fourth most influential motivational factor was extra
points nr.3 while the lowest influence was determined for cash reward nr.5. Supposedly the
cash prize as a motivational factors was not high enough to influence the decision processing
and investing during whole observed period of three months.

Table 2: Summary of Motivational factors evaluation

Rating
1 2 3 4 5

1 7 13 17 16 14 67
10.4% 19.4% 25.4% 23.9% 20,9% 100%

) 31 14 12 8 2 67
< 46.3% 20.9% 17.9% 11.9% 3,0% 100%

24 15 17 16 14 5 67
4 22.4% 25.4% 23.9% 20.9% 7.5% 100%

o4 4 25 24 12 4 2 67
37.3% 35.8% 17.9% 6.0% 3,0% 100%

: 18 21 16 10 2 67
26.9% 31.3% 23.9% 14.9% 3,0% 100%

% 89 73 52 25 335

Observed test group of students can be internally stratified into profitmakers / lossmakrers,
females /males and voluntary or obligatory assigned participants to get a better detail whether
groups had different preferences. For profitmakers and lossmakers the differences in rating of
motivational factors are very low as shown in Table 3. For differentiation according to gender
we can see in Table 3 that males average rating was more negative than females one, which is
confirmed in different evaluation for factors nr.2, 3 and 4 while for factor nr.1 males indicated
higher interest in cash reward than females. According to study group we can see that
voluntarily assigned participants rated nr.2 much less influential than obligatory ones even
though once chosen it became obligatory assignment also for them.

Table 3: Analysis of Motivational factors for different groups

Profitmaker / lossmaker Gender Study group
nr | loss (40) profit (27) male (15) female (52) | voluntary (11) = obligatory (56)
avg 2.42 2.54 2.59 2.43 2.42 2.48
1 3.30 3.19 2.80 3.38 3.27 3.25
2 1.95 2.19 2.47 1.92 2.82 1.89
3 2.65 2.67 3.00 2.56 2.09 2.77
4 1.88 2.22 2.40 1.90 1.82 2.05
5 2.30 2.44 2.27 2.38 2.09 2.41

Assessment of motivational factors individually, in pairs and also for internally stratified
groups such profitmaker / lossmaker; female / male; voluntary / obligatory showed some
interesting features and is furtherly examined in following chapter.

4 Estimation of logistic regression model

In this chapter logistic regression models testing whether any specific set of motivational
factors is significant to determine an observed feature of the investor are estimated as described in
Hosmer, Lemeshow (2013). Functional dependence of variables can be generally expressed as

obligatory/profitmaker/female = f(xq; x2; X3; X4} X5), (11)
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where x; represents a certain motivational factor scores.

It is necessary to insert calculated coefficients beta into formula (5), if we want to
determine the probability with which the investor is from the group of obligatory assigned
participants or profitmaker or female.

1

12
1 4+ e—Bo—B1x1—B2x2=P3x3—BaXs—P5Xs ( )

P(obligatory/profitmaker/female) =

To determine the chance in a form of probability that observed event is detected, it is
necessary to logarithm and equalize as coefficients of Euler’s value. This chance does not
have any maximum value, but minimum value is converging to zero. By logarithm of the
function we receive logit which is natural logarithm of a chance which values can be <-oo;
+o00>. As expressed in (10), we can express this function as following

P(obligatory) P(profitmaker) P(female)
" P(voluntary) ' P(lossmaker) ' P(male) (13)
=Po+Brx1+ By Xy + Pz x3+ Pax4+ Ps x5
This deterministic model describe functional relationship of given dependent variable,

depending on the values of explanatory independent variables, ratings of each motivational
factor. This model does not include random variable.

4.1 Logistic regression with motivational factors

In this subchapter logistic regression models based on motivational factors to assess the
influence of motivational factors as predictors and explanatory variables are estimated. The
procedure is described in previous chapter using formulas (11) as basic model function and
continue with (12) and (13) to estimate a model for each internally stratified group. We can
see the results in Table 4.

Table 4: Estimated logistic regression models

Logistic regression | Profitmakers / lossmakers Gender Study group
Number of obs = 67 67 67
Log likelihood = -43.813 -31.657 -21.930
LR chi2(5) = 2.720 7.940 15.980
Prob>chi2 = 0.744 0.159 0.007
Pseudo R2 = 0.030 0.112 0.267

Coef. P>|z| Coef. P>|z| Coef. P>|z|
1 cashreward 0.031 0.886 0.306 0.239 -0.181 0.599
2 requirement 0.195 0.409 -0.235 0.385 -1.423 0.005
3 extrapoints -0.157 0.520 -0.241 0.418 1.401 0.012
4 knowledge 0.376 0.245 -0.522 0.206 0.230 0.695
5 entertainment 0.000 0.999 0.463 0.245 -0.304 0.566
0+ _cons -1.247 0.251 1.507 0.236 2.443 0.161

I conclude that motivational factors are significant as explanatory variable only for the
Study group differentiation, where the set of motivational factor nr2 and nr.3 significantly
influence the probability of inclusion into voluntary or obligatory. For the group of
profitmakers / lossmakers and gender none of the motivational factors was significant to
explain the feature of given group. Motivational factors are not recommended as explanatory
variables while defining profitmaker or gender.

5 Conclusion

To summarize the analysis of motivational factors it can be concluded that motivational
factors are differently evaluated on a statistically significant level with low correlation among
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each of motivational factors pairs. Interesting results were achieved in the analysis of different
evaluation of motivational factors by different internally stratified groups such as profitmaker
/ lossmaker; female / male; voluntary / obligatory. Overall influence of motivation on the
fregency or success in investing was not proved even though preferences of motivational
factors for different internally stratified groups (profitmakers / lossmakers; females / males;
obligatory / voluntary) are significantly different

Possibility to use motivational factors as predictors and explanatory variables in logistic
regression model proved to be inefficient even though individually motivational factors are
evaluated significantly different. Logistic regression model including motivational factors
(requirement, extra points) as independent explanatory variables is suitable only for
explaining obligatory / voluntary group.
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Critical assessment of the applicability of selected
bankruptcy prediction models in specific conditions
of the Slovak Republic

Maria Misankova?, Jana Majerova?

Abstract

The issue of bankruptcy prediction is a subject of interest of researchers since the beginning of
19" century. Through many years of researches there have been constructed various types of
bankruptcy prediction models in different countries. So there arises a question if the model
developed in one country can be successfully applied for the bankruptcy prediction in other
country. Based on the mentioned can be clarified the main goal of presented study, to provide a
critical assessment of the applicability of selected bankruptcy prediction models constructed
worldwide on the set of Slovak companies, which consists of bankrupt and non-bankrupt
companies. Results of this assessment will serve as a basis for the determination, if there is a
need to construct a unique model, which reflects specific conditions of the Slovak Republic or
other country, or on the other hand can be these models successfully applied without any
modifications.

Key words

Here write the key words (in English)

JEL Classification: Here write the JEL classification code(s)

1. Introduction

The issue of predicting a crisis and bankruptcy holds a special place among theoretical and
practical problems of business management for many years. Slovakia is a country with
developing economy which leads to the instability of many processes and factors forming the
external environment. Thus as a result, it is not only necessary to carry out financial analysis
of a company to determine its state as a given stage of its development, but also to make an
early diagnosis of its possible bankruptcy in the future. Therefore forecasting a financial
health of a company and the identification of its adverse development trends, potential crisis
and bankruptcy possibility is crucial. (Gavlakova, Kliestik, 2014; Kollar, Bartosova, 2014)

In the economic science, as well as in the practice of real world, a huge variety of models
are used for estimating bankruptcy probability of companies and organizations, based on
different principles, techniques and methodologies.

Despite the plenty of researches and publications dedicated to this issue, there are not many
Slovak models that forecast the probability of bankruptcy with high accuracy. In addition, the
predictive ability of a model may vary over time: efficient methods can only be applied to
companies of the same group in the same economic situation in the period for which the
models were originally designed. Foreign models may not take into account the peculiarities

1 Ing. Maria Misankova, PhD., University of Zilina, Faculty of Operation and Economics of Transport
and Communications, Department of Economics, maria.misankova@fpedas.uniza.sk.
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of Slovak economy and have less accurate predictions. The applicability of a model can also
vary, depending on the industry and other factors. (Kral, Kliestik, 2015; Bartosova, et. al.,
2014)

Therefore based on the above-mentioned is defined the main goal of presented study to
provide a critical assessment of the applicability of selected bankruptcy prediction models
constructed worldwide on the set of Slovak companies, which consists of bankrupt and non-
bankrupt companies.

2. Literature review

First researches dedicated to the issue of bankruptcy and corporate’s failures had arisen in
30’s of the 20th century. These were oriented mainly on the comparison of financial ratios
between bankrupt and non-bankrupt companies. Fitzpatrick (1932) published his work
oriented on the major differences between successful and unsuccessful businesses. This work
had become the inspiration for many of applied studies that began to emerge in the middle of
60’s of the 20th century. (Valaskova, Zvarikova, 2014; Vochozka, 2010)

However as the turning point is considered the breakthrough work of Beaver (1966) who
applied univariate discriminant analysis which is based on various financial ratios connected
into one final predictor serving as a classification criterion. Despite a lot of limitations and
reservations of this method it was an inspiration for a large amount of studies devoted to the
issue of bankruptcy prediction and corporate’s failure. (Zmijewski, 1984)

One of the most famous researcher dealing with bankruptcy prediction is Altman (1968)
who firstly applied multivariate discriminant analysis for the construction of bankruptcy
prediction models. His work is considered as a symbol of prediction of financial health of
companies. Consecutively he has developed dozens of models for various types of companies
respecting specific conditions and circumstances. (Siekelova, et. al., 2015)

Nowadays there are several hundreds of prediction models that have been developed at a
particular time and in terms of specific national economies. So there exists a great variety in
bankruptcy prediction models from how many and which factors are considered to what
methods are employed to develop the model. The primary methods that have been used for the
development of models are univariate discriminant analysis (UDA), linear discriminant
analysis (LDA), multivariate discriminant analysis (MDA), quadratic discriminant analysis
(QDA), principal component analysis (PCA), logistic regression (LOGIT), probit regression
(PROBIT), neural network (NN), rough sets (RS), linear programming (LP), data
envelopment analysis (DEA), survival analysis (SA), fuzzy techniques (FA), decision trees
(DT), genetic algorithm (GA) and others. (Kliestik, et. al., 2015; Spuchlakova, et. al., 2014)

The most famous authors dealing with the issue of bankruptcy are Deakin (1972), Edmister
(1972), Tamari (1976), Taffler (1976), Springate (1978), Dambolena and Khoury (1980),
Ohlson (1980), Beerman (1982), Fulmer (1984), Zmijewski (1984), Zavgren (1985), Kralicek
(1990), Laitinen (1991), Horrigan (1996), Shirata (2002), Neumaierova and Neumaier (1995,
1999, 2001, 2005), Jakubik and Teply (2008) and others. (Dimitras, et. al., 1996)

3. Data and Methodology

3.1 Data

To accomplish specified goal of this study we applied selected bankruptcy prediction
models constructed worldwide on the set of Slovak companies to provide critical assessment
of their applicability in specific conditions of the Slovak Republic. The set of companies
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contains 20 companies from which 10 are non-bankrupt and 10 are companies which bankrupt
in 2016. The basis for provided calculations consists of financial statements of chosen set of
companies from years 2013-2015.

3.2 Methodology

Nowadays there are several hundreds of bankruptcy prediction models so after deep
literature review of these models we have selected the most famous models constructed
worldwide with the highest prediction power and complement them with models constructed
in similar conditions to the conditions in the Slovak Republic mainly models constructed in
the Czech Republic.

3.2.1 Altman model (Z'score)

Altman (1968) firstly applied multiple discriminant analysis for the construction of
prediction model and his work relates to the most famous as widely known Z-score model
designated originally for US public firms. Later he has developed also Z-score estimated for
US private firms and Z-score estimated for US non-manufacturers and emerging markets.
(Bellovary, et. al., 2007) These are all well-known and for our needs we apply the second one
Z-score estimated for private firms which formula is as follows:

7' =0,717X,+0,847X, +3,107X, +0,420X, +0,998X_ )

Where: X1 = Current Assets — Current Liabilities / Total Assets
X2 = Retained Earnings / Total Assets
X3 = Earnings Before Interest and Taxes / Total Assets
X4 = Book Value of Equity / Book Value of Total Liabilities
Xs = Sales / Total Assets
7’ = Overall index

Zones of Discrimination:

Z>2,99 “Safe* Zone
181<Z2<299 “Grey” Zone
<181 “Distress” Zone

3.2.2 Neumaierova and Neumaier model (Index IN)

Neumaierova and Neumaier have constructed the most famous bankruptcy prediction
models in Czech Republic respecting specific conditions of this country. They constructed
also various models for different type of beneficiaries such us IN 95 — creditor’s model, IN 99
— owner’s model, IN 01 — combined creditor-owner’s model, which was modified later as
INO5. (Dengov, Gregova, 2010; Cisko, Kliestik, 2013)

For this study are the most appropriate and relevant the last one IN 05 with formula:

INO5 =0,13X, +0,04X, +3,97X, +0,21X, +0,09X, @)

Where: X1 = Total Assets / Total Liabilities
X2 = Earnings Before Interest and Taxes / Costs of Interest
X3 = Earnings Before Interest and Taxes / Total Assets
X4 = Total Revenues / Total Assets
Xs = Current Assets / Short Term Liabilities
INO5 = Overall index
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Zones of Discrimination:

INO5 > 1,60 Company creates value

0,90 < IN05 < 1,60 Grey Zone of unallocated results — company doesn’t create
value but also doesn’t bankrupt

INO5 < 0,90 Company is going to bankruptcy

3.2.3 Jakubik and Teply model (JT)

Authors applied logistic regression for the construction of prediction model in condition of
the Czech Republic and this model is also often used by banks and other financial institutions.
(Cisko, Kliestik, 2013) This model has following formula:

JT =2,4192+2,5779X, +1,7863X, -3,4902X, -2,4172X,

+1,7679X, —3,3062X, —2,2491X, )
Where: X1 = Total Debt / Equity

X2 = Long Term Debt + Long Term Bonds / Equity

X3 = Earnings Before Interest and Taxes / Costs of Interest

X4 = Earnings Before Interest and Taxes / Sales

Xs = Inventory / (Sales / 365)

Xs = Working Capital / Total Assets

X7 = Net Profit / Equity

JT = Overall index

The probability of the bankruptcy is then given by the score:

score = L 4)
l+e

3.2.4 Springate model (SM)

Springate model was constructed in the highly developed economy of Canada. (Siekelova,
Moravcikova, 2015) We decided its application to compare if the model used in countries
with stable and good economy can be successfully applied in condition of the Slovak
Republic. This model has following discriminant formula:

SM =1,03X, +3,07X, +0,66X, +0,4X, 4)

Where: X1 = Net Working Capital / Total Assets
X2 = Earnings Before Interest and Taxes / Total Assets
X3 = Earnings Before Taxes / Short Term Liabilities
X4 = Sales / Total Assets
SM = Overall index

Zones of Discrimination:

0,862<S Good financial health of the company
S$<0,862 Possible financial problems of the company
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3.2.5 Taffler model (TM)

This model was developed in UK so its similarly to Springate model appropriate for our
study. It is based on following formula including 4 indicators (Cisko, Kliestik, 2013):

TM =0,53X, +0,13X, +0,18X, +0,16X, 4)

Where: X1 = Earnings Before Taxes / Short Term Liabilities
X2 = Current Assets / Total Liabilities
X3 = Short Term Liabilities / Total Assets
X4 = Sales / Total Assets
TM = Overall index

Zones of Discrimination:

™ >0,3 Enterprise creates value
02<TM<0,3 Greyzone
TM<0,2 Enterprise is going to bankruptcy

4. Results and Discussion

Based on the provided literature review and theoretical backround of selected bankruptcy
prediction models we applied these models on the set of Slovak companies to make
appropriate calculations. We have chosen five various prediction models developed
worldwide and in the Czech Republic.

Results of this assessment will serve as a basis for the determination, if there is a need to
construct a unique model, which reflects specific conditions of the Slovak Republic or on the
other hand can be these models successfully applied without any modifications. Based on the
provided calculations can be also summarized the ability of these models to predict financial
health and potential bankrupt of companies in specific conditions of the Slovak Republic.

All provided calculations are shown in following tables while first two tables show results
for companies which bankrupted in 2016.

Table 1: Companies bankrupted in 2016 — Altman model, Model INO5, Jakubik and Teply model

Company / Altman model INO5 JT model
Year 2015 | 2014 | 2013 | 2015 | 2014 | 2013 | 2015 | 2014 | 2013
Bl 1,074 | 1,094 | 1,565 |-0,175|-2,817| 1,703 | 1,000 | 1,000 | 0,001
B2 4,204 | 1,963 | 3,003 | 1,187 | 0,739 | 0,974 | 1,000 | 1,000 | 1,000
B3 1993 | 0,893 | 2,628 | 0,664 |-1,071| 0,701 | 1,000 | 1,000 | 1,000
B4 2,021 | 2,321 | 2,666 |-1,369| 1,367 | 0,695 | 1,000 | 0,000 | 1,000
B5 2,123 | 1,664 | 1,742 | 1,266 | 0,230 | 0,474 | 1,000 | 1,000 | 1,000
B6 1,845 | 1934 | 2,321 | 1,871 | 1,754 | 1,523 | 1,000 | 0,994 | 1,000
B7 4,441 | 4,221 | 4,295 | 1,631 |1,552 | 1,475 | 1,000 | 1,000 | 1,000
B8 -0,031 | -2,196 | -1,466 |-6,429|-9,367 | -8,812 | 1,000 | 1,000 | 1,000
B9 2,842 | 2,415 | 2,326 | 1,469 | 1,423 | 1,307 | 1,000 | 1,000 | 1,000
B10 5,671 | 2,154 | 9,540 | 3,603 | 1,488 | 8,019 | 0,000 | 0,000 | 0,927

Table specification:
e use of italic numbers means that based on the provided calculations the model
shows good health of the company,
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e two different grey colours are used for:
o ‘“grey” zone, which represents potential financial problems of the company
o dark-grey, which means that company is going to bankruptcy.

Table 2: Companies bankrupted in 2016 — Springate model, Taffler model

Company / SM ™

Year 2013 | 2014 | 2015 | 2013 | 2014 | 2015
Bl -0,028 | 0,072 | 1,298 | 0,159 | 0,200 | 0,477
B2 1,233 | 0,675 | 1,390 | 0,811 | 0,468 | 0,524
B3 -0,019 | -0,386 | -0,170 | 0,038 | -0,015 | -0,099
B4 0,258 | 0,715 | 1,121 | 0,231 | 0,409 | 0,495
B5 0,929 | 0,373 | 0,906 | 0,474 | 0,277 | 0,313
B6 1,581 | 2,088 | 1,848 | 0,657 | 0,945 | 0,791
B7 2,669 | 2,553 | 2,811 | 0,943 | 0,914 | 0,893
B8 -1,313 | -4,849 | -1,212 | 0,617 | 1,096 | 1,067
B9 1,379 | 1,510 | 1,516 | 0,714 | 0,706 | 0,630
B10 3,432 | 1,426 | 0,049 | 1,365 | 0,588 | 5,278

Selected five bankruptcy prediction models have been applied also on the set of non-
bankrupt companies so we can compare obtained results, which are shown in tables 3 and 4.
Interpretation of gained calculations is same as was used in tables 1 and 2 so same
characteristics are used so we can clearly identify whether the model used can provide
appropriate classification of the company and can predict financial situation of it accurately.

Table 3: Non-bankrupt companies — Altman model, Model INO5, Jakubik and Teply model

Company | Altman model INO5 JT model

/Year | 2013 | 2014 | 2015 | 2013 | 2014 | 2015 | 2013 | 2014 | 2015
NB1 2,322 12,036 | 1,576 | 1,228 | 1,051|0,775|0,000 | 0,001 | 0,983
NB2 2,728 | 2,360 | 2,317 | 3,169 | 1,783 |1,662 {1,000 | 1,000 | 1,000
NB3 2,568 | 3,062 | 2,687 | 1,478 | 1,596 | 1,313 {1,000 | 1,000 | 1,000
NB4 3,939 | 3,624 | 3,551 | 3,698 | 3,076 |2,451|0,000 {0,975 | 1,000
NB5 5,471 | 5,069 | 4,995 |-1,894 | 1,119 | 2,052 {1,000 | 1,000 | 0,001
NB6 4,650 | 3,954 | 3,277 | 9,682 | 5,736 | 1,157 | 0,000 | 0,000 | 0,004
NB7 5,743 | 4,205 | 3,121 | 8,940 | 8,936 | 4,086 | 0,000 | 0,000 | 0,000
NB8 4,341 | 3,916 14,031 | 1,540 |1,386|1,610 {1,000 | 1,000 | 1,000
NB9 4,661 | 4,643 14,082 | 1,679 | 3,246 | 3,642 | 0,000 | 0,000 | 0,000
NB10 2,045 | 2,699 | 3,836 | 2,303 | 2,387 | 3,001 | 0,000 | 0,000 | 0,000

Table 4: Non-bankrupt companies — Springate model, Taffler model

Company SM ™

/Year | 2013 | 2014 | 2015 | 2013 | 2014 | 2015
NB1 1,101 | 0,964 | 0,970 | 0,499 | 0,442 | 0,333
NB2 1,255 |1,018 | 1,062 | 0,687 | 0,500 | 0,488
NB3 1,567 | 1,749 |1 1,683 | 0,607 | 0,713 | 0,583
NB4 2,317 | 2,331 | 2,514 /0,916 | 0,882 | 0,845
NB5 0,028 | 0,381 | 0,978 |0,312|0,495| 0,738
NB6 3,561 | 2,521 (1,837 |1,365]| 1,057 | 0,685
NB7 2,185 | 1,866 (1,476 |1,681|1,067 | 0,653
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NB8 1,113 ] 1,158 | 1,788 | 0,766 | 0,660 | 0,897
NB9 1,905 | 2,105 | 2,601 | 0,819 0,892 | 0,855
NB10 1,266 | 2,424 | 2,240 | 0,634 | 1,287 | 0,978

From realised calculations of five bankruptcy prediction models applied on the set of
Slovak companies can be summarized:

e model INO5 and Jakubik and Teply model gained the most relevant results in the set
of bankrupt companies,

e Springate model and Taffler model are not suitable for the use in the condition of
the Slovak Republic, while these models can’t show significant differences between
two groups of tested companies,

e Springate and Tafler model were constructed in developed economies so based on
the gained results is clear that their use is not suitable for Slovak companies,

e Altman model can be used in Slovak conditions but we consider to use it only as a
supplementary model to other more appropriate models, because it can predict
financial situation quite enough but as is clear from tables there are some
shortcomings and mistakes in evaluation,

e Jakubik and Teply model doesn’t show proper results in the set of non-bankrupt
companies, while almost half companies are going to bankruptcy based on this
model

e overall the most suitable models from our point of view are model INO5, Altman
model and Jakubik and Teply model, but companies should also consider possible
use of other models which were presented in the literature review of this study.

5. Conclusion

The presented study is dedicated to the issue of bankruptcy prediction and the main goal
was to provide a critical assessment of the applicability of selected bankruptcy prediction
models constructed worldwide on the set of Slovak companies, which consists of bankrupt
and non-bankrupt companies. So based on the provided calculations we can summarise that
model INO5, Jakubik and Teply model and Altman model can be apply for the prediction of
bankruptcy in condition of the Slovak Republic but the use of these models is not enough and
calculations provided by them can lead to some mistakes and misunderstandings. We consider
as more appropriate and relevant to construct a unique model for bankruptcy prediction, which
will reflect specific conditions of economy of the Slovak Republic. Unique model would
better predict possible financial problems of the company with higher accuracy.

These facts make it necessary to develop effective forecasting methods of bankruptcy for
Slovak companies and results of this study will serve as a basis for the following researches.
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Risks arising from a violation of the obligations
stipulated by the legislative accounting regulation to
entities

Dasa Mokosova?!

Abstract

Changes in the accounting legislation that contains also regulated rules for the preparation of
financial statements are common in any state. Since the regulation of accounting rules can be
subsequently linked to the issue of the income tax or other taxes payed by entities, or to the
verification of financial statements, so the changes in accounting legislation could impact also
the legislation regulating these areas. If an entity for any reason, new laws and regulations or
changes to existing laws and regulations does not apply, it runs the risk of future adverse
effect on its business. This risk might occur in the future fines or other impacts in relation to
non-compliance with the legislative accounting regulation.

Key words
Accounting regulation, IFRS, fine, OECD, EU, SR

JEL Classification: M 40, M41, K29

1. Uvod

V tedrii je riziko suvisiace so zmenou legislativy resp. sO zmenou V zidkonodarstve
oznacované ako systematické riziko, pretoze sa dotyka vSetkych podnikatel'skych subjektov
(Sivak et al., 2011). Zaroven patri aj do skupiny vonkajSich rizik, kde je zahrnuté spolu
s rizikom vlady a medzinarodnym politickym rizikom. Podl'a Holuba (2009, s.573-574) je
mozné legislativne riziko vnimat’ aj ako danové riziko, v podrobnejSom ¢leneni na vSeobecné
a Specifické. Legislativne riziko resp. dafové riziko vSeobecné podl'a Holuba (2009, s.573)
,Vyplyva zo vSeobecnej zmeny prava, alebo vSeobecnej zmeny danovej legislativy, alebo zo
zavedenia novych noriem, ktoré ovplyvnia cely sikromny alebo verejny sektor. V pripade
legislativneho rizika alebo danového rizika Specifického, podl'a Holuba (2009, s.574) ide o
riziko, ktoré moze vzniknuat’ pri Specifickej zmene prava, alebo pri Specifickej zmene danovej
legislativy, ktord ovplyvni len niektoré podnikatel'ské subjekty. Avsak, ak Gctovna jednotka
alebo podnikatel'sky subjekt nezaregistruje zmenu v legislative alebo z iného dovodu ju
nezohladni, potom podstupuje nesystematické riziko, pretoze uctovna jednotka ma moznost’
ovplyviiovat’ tito situdciu a zabranit’ vzniku takéhoto rizika resp. aspoil zmiernit’ negativne
nasledky na zaklade prijatia d’alSich rozhodnuti.

Mnohé rizika, ktoré mézu vzniknit' podnikatelom, sa daju poistit’ a tym sa zmierni ich
efekt alebo sa prenesie negativny dosledok na poistoviiu. Komeréné poistenie podnikatel'ov
vsak zmenu v legislative nedefinuje ako poistnli udalost’.

! Ing. Dasa Moko$ova, PhD., Ekonomciké univerzita v Bratislave, Fakulta hospodarskej informatiky,
Katedra G¢tovnictva a auditorstva, Dolnozemska cesta 1/b, 852 35 Bratislava,
dasa.mokosova@euba.sk
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2. Vlysporiadanie sa s legislativnymi rizikami podl’a narodnej a
medzinarodnej upravy uctovnictva

Vo finan¢nom uctovnictve je mozné na niektoré udalosti, ktoré suvisia s podnikatel'skou
¢innostou a predstavuji pre uctovnt jednotku riziko pripadne stratu, tvorit’ rezervy. Tvorba
rezerv moze byt zalozena na pouziti poistno-matematickych metdd, pricom ich hodnota sa
upravuje na sucasni hodnotu uctovania a vykazovania. Podl'a Opatrenia Ministerstva financii
SR ¢. 23054/2002-92, ktorym sa ustanovuju podrobnosti o postupoch uctovania a ramcove;j
uctovej osnove pre podnikatelov uctujucich v sustave podvojného Uétovnictva V zneni
neskorsich predpisov (d’alej len ,,opatrenie MF SR pre podnikatelov Gctujucich v ststave
podvojného uCtovnictva®) sa tvorba arozplGstanie rezerv vztahuje Kk povinnostiam
vyplyvajicim zo vSeobecne zavdaznych pravnych predpisov, zuzavretych zmlav,
Z dobrovol'ného rozhodnutia Gctovnej jednotky splnit’ si povinnost’ vo¢i tretim stranam. V §
19 ods. 7 opatrenia MF SR pre podnikatel'ov Gctujacich v sustave podvojného uctovnictva je
menovite vymedzenych 24 rizik, na ktoré sa tvoria rezervy. Medzi tymito rizikami, na ktoré je
mozné tvorit’ rezervu, st uvedené aj pokuty a penale a iné rizika a straty stivisiace s ¢innostou
uctovnej jednotky. Presne vSak nie je definované, aké polozky sa mozu v tychto kategdriach
nachadzat’. Je to vSak jedna z moznosti, ako zmiernit' dopad rizika v uctovnych jednotkach
Z pohl'adu vykazovania nakladov, aj ked’ uctovna jednotka negativne dopady plne znasa, nie
ako v pripade poistenia sa.

Zéakon ¢. 431/2002 Z.z. o G¢tovnictve v zneni neskorSich predpisov (dalej len ,,zakon
0 uctovnictve*), vSak vymedzuje uctovné jednotky, ktoré postupuju pri vedeni uctovnictva
a zostavovani uctovnej zavierky podl'a medzinarodnych uctovnych predpisov vydavanych
Radou pre medzinarodné uctovné Standardy, ktorymi si Medzinarodné Standardy pre finanéné
vykazovanie (d’alej len ,,JFRS®“). Aj IFRS upravuji problematiku rizik, poistenia a rezerv.
Existencia rizik, ich definicia, ocenenie a vykazovanie je obsahom rovno niekolkych
Standardov. Rizikd st najpodrobnejsie vysSpecifikované vo vidzbe na finan¢né nastroje vratane
zabezpecovacich nastrojov, kde mozu vznikat’ tiverové, likviditné a trhové rizikd. Trhovymi
rizikami mozu byt’ finan¢né rizika. Uvedené rizika su predmetom pravidiel v IAS 32 Finan¢né
nastroje: prezentacia, IAS 39 Finan¢né néstroje: vykazovanie a oceniovanie, IFRS 7 Finan¢né
nastroje: zverejiiovanie, [FRS 9 Finan¢né néstroje, IFRS 10 Konsolidovana aétovna zavierka,
IFRS 12 Zverejiiovanie podielov v inych uctovnych jednotkach. Riziko je vSak uvadzané
napr. aj v IFRS 13 Ocenovanie realnou hodnotou, v IFRS 15 Vynosy zo zmlav so zakaznikmi
alebo v IAS 12 Dane z prijmov a IAS 19 Zamestnanecké pozitky. Poistenie a v ramci neho
poistné riziko je naplnou IFRS 4 Poistné zmluvy. Kombinacia rizika arezervy je
obsahom IAS 37 Rezervy, podmienené zavizky a podmienené aktiva. Ak by sme uskutoc¢nili
porovnanie pravidiel uvedenych v IAS 37 a opatrenim MF SR pre podnikatel'ov uctujicich
V sustave podvojného uctovnictva, tak IAS 37 podrobne neSpecifikuje oblasti, na ktoré
uctovna jednotka ma tvorit’ rezervu, tak ako je tomu v opatreni. Podl'a IAS 37 nie je mozné
vytvarat’ rezervy na vSeobecné obchodné rizikd, alebo na budlice nédklady, ktorym sa moze
uctovna jednotka vyhnut. Jednym =z prikladov, ktoré sa nachadzaju v Prilohe C, je
zohladnenie zakonnych poZiadaviek uétovnou jednotkou. Cize, ak dojde k zmene zakonnych
poziadaviek, ktoré uctovna jednotka nezohladni, tak rezerva sa netvori na zmenu pravidiel
suvisiacu so zakonnymi poziadavkami, ale na pravdepodobnu pokutu alebo pendle, pretoze
uctovnd jednotka nevykonava svoju ¢innost’ V stilade so zdkonom. Pravdepodobnost’, ¢i bude
musiet’ uctovna jednotka pokutu zaplatit’, zavisi od pravdepodobnosti na zaklade minulych
sktisenosti s kontrolnymi alebo sankénymi organmi. Uétovna jednotka sa mozZe spolichat’, Ze
kontrolny alebo sank¢ény organ nemusi odhalit’ jej nestlad so zakonom. V takomto pripade sa
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rezerva vykaze ako najleps$i odhad pokuty alebo pendle, ktorych ulozenie je viac
pravdepodobné ako nepravdepodobné (IASB, 2014).

3. Sankcie za poruSenie uctovnych pravnych predpisov v SR

Slovenska republika podliecha aj medzinarodnému pravu, ked’ze je clenskym Statom
niekol’kych medzindrodnych organizacii a zoskupeni resp. ma uzatvorené medzinarodné
zmluvy, ktoré ju zavézuji k dodrziavaniu medzinarodnych dohovorov.

V oblasti G¢tovnictva napr. musi dodrziavat’” smernice a nariadenia, ktoré jej vyplyvaju
z ¢lenstva v Eurdpskej unii. V stcasnosti je v platnosti len jedna smernica pre ¢tovnictvo a to
smernica Eurépskeho parlamentu a Rady 2013/34/EU z 26. juna 2013 o roénych Gétovnych
zavierkach, konsolidovanych uctovnych zavierkach a stvisiacich spravach urcitych druhov
podnikov v zneni neskorsich predpisov. Dodrziavanie smernice sa zabezpeéi jej transpoziciou
do legislativnych opatreni ¢lenského $tatu, o sa v SR prejavilo v novele zékona o G¢tovnictve
s ucinnostou od 1. janudra 2015. Nedodrzanie tejto smernice Eurdpska unia netresta priamo,
ale udelenie pokuat za nedodrzanie prenasa na Clenské Staty ato v ¢l. 51. Na zaklade tohto
¢lanku ¢lenské Staty maji stanovit’ sankcie za poruSenie vnuatrostatnych ustanoveni prijatych v
stilade so smernicou Eurépskeho parlamentu a Rady 2013/34/EU a prijat’ vetky potrebné
opatrenia na zabezpecenie presadzovania nimi urcenych sankcii. Poziadavka sa pritom kladie
na skuto¢nost’, ze stanovené sankcie musia byt’ u¢inné, primerané a odradzujuce.

Vyska sankcii vo forme pokut za nedodrziavanie legislativnej regulacie ti¢tovnictva bola
predmetom diskusie zo strany OECD. Slovenska republika eSte v roku 1997 pristipila
k Dohovoru OECD o0 boji s podplacanim zahrani¢nych verejnych Cinitel'ov v medzinarodnych
obchodnych transakciach (d’alej len ,,Dohovor OECD*) s u¢innost'ou od roku 1999. Clanok 8
tohto dohovoru je prepojeny s uctovnictvom V nasledujicom zneni:

,»1. Na uéinny boj s podplacanim zahrani¢nych verejnych Cinitel'ov urobi kazda strana také
opatrenia v ramci svojich zakonov a predpisov o vedeni uUctovnych knih a vykazov,
zverejiiovani finan¢nych sprav a uctovnych a auditorskych noriem, ktoré zakazuju zakladanie
uctov mimo uctovnych knih, vedenie operacii mimo uctovnych knih alebo neprimerane
identifikovanych transakcii, vykazovanie nejestvujucich vydavkov, zapisovanie zavdzkov s
nespravnou identifikaciou ich predmetu, ako aj pouzivanie faloSnych dokumentov
spoloCnostami, ktoré podliehaji tymto zdkonom a predpisom, s cielom podplatit’
zahrani¢ného verejného Cinitel’a alebo zatajit’ takéto uplatkarstvo.

2. Kazda strana zabezpeci uc¢inné, imerné a odradzujuce obcCianskopravne, spravne alebo
trestnopravne postihy za takéto opomenutie alebo falSovanie v suvislosti s knihami, vykazmi,
uctami a finan¢nymi spravami takych spolo¢nosti.*

Podla tohto dohovoru Pracovna skupina OECD pre uplatkdrstvo v medzinarodnych
obchodnych transakciach (WGB) uskuto¢niuje monitorovanie a uréuje nasledny mechanizmus
pre jeho uplnt implementaciu v kazdej krajine, ktora tento dohovor podpisala a pristipila k
nemu. Stav v Slovenskej republike bol predmetom uz tretej fazy hodnoteni, ktora bola
zrealizovana v obdobi od septembra 2011 do juna 2012. Nasledne bola vypracovana
hodnotiaca sprava, ktora bola prijatd plénom WGB/OECD 15. jina 2012. Zistenia aich
naprava v ramci tejto tretej fazy boli realizované neskor. Jedno zo zisteni bolo pri sankciach
stanovenych zdkonom o uctovnictve a Slovenska republika bola vyzvana prijat’ opatrenia na
zabezpecenie efektivneho ukladania sankcii za uCtovné poruSenia suvisiace s korupciou
zahrani¢nych verejnych cCinitel'ov. V hodnotiacej sprave OECD bolo skonstatované, ze od
ostatnej druhej fazy hodnotenia boli pokuty ulozené na zaklade ustanoveni zakona
0 uctovnictve relativne nizke. Na hodnotenie boli pouzité tidaje poskytnuté za sledované
obdobie Danovym riaditel'stvom Slovenskej republiky, tabulka 1.
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Tabulka 1 Prehlad pokut ulozenych na zdklade zakona o uctovnictve od fazy 2 OECD hodnotenia

Rok Pocet uloZenych pokut | Celkova suma pokit Priemerna pokuta
(€) (€/ porusenie)

2010 655 1200 000 1832

2009 1026 1400 000 1365

2008 760 932 979 1228

2007 613 459324 749

Zdroj: vlastné spracovanie podl'a OECD (2012)

Za umyselné falSovanie uctovnictva, ¢o uz predstavovalo trestny ¢in a bolo rieSené v stilade
so zakonom ¢. 300/2005 Z. z. Trestny zakon v zneni neskorSich predpisov podl'a § 259 a §
260, boli ulozené¢ sankcie Sestdesiatjedenkrat za sledované obdobie od 2006 do 2011.
Aktivnejsi pristup k postihovaniu podplécania zahranicného verejného Cinitela a stcCasne
eliminacia dlhodobej absencie efektivnej zodpovednosti pravnickych osob v pravnom
poriadku SR sa prejavil aj apravami sankcii stanovenych v zakone o Gétovnictve.

Vlada Slovenskej republiky stanovila termin prehodnotenia efektivneho ukladania sankcii
za Uctovné poruSenia suvisiace s korupciou zahrani¢nych verejnych cinitelov do 31. maja
2014. V ramci hodnotenia stavu plnenia tejto tlohy bolo skonsStatované, ze Ministerstvo
financii SR zédkonom ¢. 352/2013 Z. z. novelizovalo zakon ¢. 431/2002 Z. z. o uctovnictve v
Casti spravnych deliktov a zéaroven bolo doplnené, Ze pocas poskytovania Skoleni pre
finan¢nt spravu organizovanych Danovou skolou sa Ministerstvo financii SR venovalo aj
téme efektivneho ukladania pokut za porusenie zdkona o uctovnictve.

Zakonom ¢&. 352/2013 Z. z. bol sice novelizovany § 38 zaverecnych ustanoveni zakona
0 uctovnictve, no tieto zmeny boli len velmi mierne, tykali sa len spresnenia spravneho
deliktu v Casti neuloZzenych dokumentov a upravenia oznamovacej povinnosti vo vztahu
k miestne prislusnému danovému uradu, na danovy urad bez bliz§iecho uréenia miestnej
prislusnosti s G¢innost’ou od 1. januara 2014.

V roku 2014 vyrazné zmeny pre spravne delikty a sankcie za nedodrziavanie zakona
0 Gctovnictve neboli Ministerstvom financii SR stanovené. Bol sice prijaty zakon ¢. 333/2014
Z. z., ale ten len opidtovne novelizoval cCast’ spravnych deliktov pre oblast’ neuloZenych
dokumentov.

OECD v novembri 2014 vydala spravu o kontrole stavu v nadvédznosti na zistenia v tretej
faze a d’alSich odporucaniach. Pracovna skupina OECD pre uplatkarstvo v medzindrodnych
obchodnych transakciach zhodnotila, Ze SR len c¢iasto¢ne odstranila nedostatok suvisiaci
s efektivnym ukladanim sankcii, tak aby boli u¢inné, primerané a odradzujuce od vedenia
chybného Uctovnictva a dokonca bolo podotknuté, Ze sankcie sa od zacatia tretej fazy zniZzili.
Parlament SR nasledne schvalil zakon ¢. 130/2015 Z. z. zo 6. maja 2015, pricom novela
zékona o uctovnictve v jeho zneni pre oblast’” pokut nadobudla ucinnost’ od 1. jula 2015
a neskor v priebehu roku 2015 bol prijaty zakon ¢. 423/2015 o Statutarnom audite, ktorym sa
novelizoval zakon o Gétovnictve S G¢innost'ou od 1. januara 2016, ale pre novelizované znenie
v Casti, ktora je venovana pokutdm, bola odlozena u¢innost’ az od 17. jina 2016.

Aj napriek tomu, Ze zakon €. 130/2015 Z. z. zo 6. maja 2015 bol primarne prijaty pre
splnenie si povinnosti Slovenskej republiky vo vztahu k Europskej Gnii pri implementovani
smernice Eurdpskeho parlamentu a Rady 2013/34/EU z 26. jina 2013 o roénych uétovnych
zéavierkach, konsolidovanych uctovnych zavierkach a suvisiacich spravach urcitych druhov
podnikov v zneni neskorSich predpisov, niektoré z jeho ustanoveni boli reakciou na zistenia a
odporucania OECD v ramci tretej fazy hodnotenia. Ako prvé sa doplnilo znenie uctovného
zapisu v § 11 (3), ¢im sa lepSie implementoval ¢lanok 8 Dohovoru OECD, tabul’ka 2.
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Tabulka 2 Porovnanie zdakazu pre uctovny zapis z pohladu legislativnej upravy uctovnictva SR a
Dohovoru OECD o boji s podplacanim zahranicnych verejnych Ccinitelov v medzindrodnych

obchodnych transakciach

Pravny predpis/Dohovor

Zakaz pre uctovny zapis

Zakon o Uctovnictve pred

§ 11 (3): Uttovny zapis nemdzu uctovné jednotky vykonat' mimo

ucinnostou  zakona  ¢. | uétovnych knih.

130/2015 Z. z.

Zakon o tuGtovnictve po | § 11 (3): Ultovna jednotka nemdze vykonavat Gétovné zipisy mimo
ucinnosti zakona ¢. | uctovnych knih, vykonavat' uctovny zapis o uctovnom pripade, ktory jej

130/2015 Z. z.

nevznikol, zatajovat’ a nezalftovat skutocnost, ktord je predmetom
uctovnictva.

Dohovor OECD o hoji s

podplacanim  zahrani¢nych
verejnych Cinitelov v
medzinarodnych

obchodnych transakciach

Clanok 8 (1): Na uginny boj s podplacanim zahrani¢nych verejnych
Cinitelov urobi kazdé4 strana také opatrenia v ramci svojich zdkonov a
predpisov o vedeni uctovnych knih a vykazov, zverejiiovani finan¢nych
sprav a uctovnych a auditorskych noriem, ktoré zakazuju zakladanie Gctov
mimo uctovnych knih, vedenie operacii mimo uctovnych knih alebo
neprimerane identifikovanych transakcii, vykazovanie nejestvujucich
vydavkov, zapisovanie zavdzkov s nespravnou identifikaciou ich
predmetu, ako aj pouzivanie faloSnych dokumentov spolo¢nostami, ktoré
podliehaju tymto zdkonom a predpisom, s cielom podplatit’ zahrani¢ného
verejného Cinitela alebo zatajit’ takéto uplatkarstvo.

Zdroj: vlastné spracovanie podl'a Zakona ¢. 431/2002 Z. z. a U¢ena pravnicka spolo¢nost’ (2010)

Nadvizne na spravu OECD o kontrole stavu vo vézbe na zistenia v tretej fdze a d’alSich
odporucaniach sa rozsirilo vymedzenie spravneho deliktu o nevedenie uUctovnictva, resp.
neschopnost’ €tovnej jednotky preukdzat’ vedenie Uctovnictva a o zadkaz pre Uctovny zapis

podla § 11 (3), na ktoré sa

udel’'uje najvyssia forma penaznej pokuty. V tabul'ke 3 su uvedené

pokuty spolu s vymedzenim spravnych deliktov v roku 2016.

Tabulka 3Vyska pokiit za dopustenie sa spravneho deliktu v roku 2016

Vyska pokuty za dopustenie sa spravneho deliktu:

(0)
do3000000€: | 9027

majetku zistenej:

z celkovej sumy do 2 % z celkovej sumy

majetku zistenej:

do 2 % z celkovej sumy
majetku zistenej:

e za nevedenie
uctovnictva
a nezostavenie
uctovne;j
zavierky, a

7o suvahy za
kontrolované obdobie

v Casti netto / z vykazu

0 majetku a zavizkoch za
kontrolované obdobie

7o suvahy za
kontrolované obdobie

V Casti netto / z vykazu

0 majetku a zavizkoch za
kontrolované obdobie

obdobie v ¢asti netto /
z vykazu o majetku

a zavizkoch za
kontrolované obdobie

e 7a porusenie ust.

najviac vsak 1 000 000 €:

najviac vsak 100 000 €: najviac vsak 1 000 €:

§ 11 zakona
0 uctovnictve
0 uctovnom

o knih,
zapise ods. 3.

e neotvorenie /
neuzatvorenie uctovnych

e neulozenie /
nezverejnenie
dokumentov, alebo
nevyhovenie vyzve,

e neoverenie Uctovne;j
zavierky alebo jej stladu
S vyro¢nou spravou
auditorom,

e neschvalenie /
neodvolanie auditora,

e nevedenie uctovnictva
spravne, uplne,
preukazatelne,

e porusenie ust. § 9, ktoré
sa tyka uctovnych sustav,

porusenie ust. § 17, ktoré
sa tyka zostavenia

y S zarucujuicim trvalost’
uctovnej zavierky, arucujucim trvalost

uctovnych zaznamov, ¢o
nemalo vplyv na
vykazanie skutoCnosti
V uctovnej zavierke.

nedodrzanie ocenovania,

porusenie ust. § 31
0 uctovnom zazname,

porusenie ust. § 34
0 oprave uétovného
zaznamu,
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e nevedenie uctovnictva e porudenie ust. § 35
spravne, uplne, 0 uchovavani a ochrane
preukazatel’ne, uétovnej dokumentacie.

zrozumitel'ne a spésobom
zarucujucim trvalost’
uctovnych zaznamov, ¢o
spdsobilo nespravne
vykéazanie skutocnosti

Vv uctovnej zavierke.

Zdroj: Spracované podla Molin, J., MokogSova, D. (2016)

V porovnani s predchadzajucimi rokmi, zo spravnych deliktov podl'a zdkona o G¢tovnictve
bolo vynaté nezriadenie vyboru pre audit. Tento spravny delikt sa presunul pod upravu zakona
€. 423/2015 Z. z. o Statutarnom audite, v ktorom je stanovena vyska pokuty do 30 000 €.

Pri porovnani sankcii, ktoré mohli byt ulozené za spravne delikty, za jednotlivé roky od
roku 2009, maximalna vyska pokuty ako aj percentualne vymedzenie kolisalo (tabul’ka 4).

Tabulka 4 Prehlad vysky pokut od roku 2009 - 2016

Rok Maximalna vyska pokuty Pokuta za niz$ie priestupky
* do 1% z celkovej sumy majetku vykazaného v siivahe netto,
2009 do 3319 391,88 € alebo vo vykaze o majetku a zavizkoch, alebo

2010 (suma prepocitana z hodnoty | * do 3% z celkovej sumy majetku vykdzaného v suvahe netto,
2011 maximalnej  vySky  pokuty | alebo vo  vykaze o majetku  azavizkoch, alebo
100 000 000 Sk k 31.12.2008) konsolidovanej siivahe netto

2012 * do 2% z celkovej sumy majetku vykazaného v siivahe netto,
2013 do 1 000 000 € alebo vo vykaze o majetku a zavdzkoch < 1000000 € /
2014 100 000 € /1 000 €

2015

* do 2% z celkovej sumy majetku vykazaného v siivahe netto,
2016 do 3 000 000 € alebo vo vykaze o majetku a zavdzkoch < 1000000 € /
100 000 €/1 000 €

Zdroj: vlastné spracovanie podla Zakona ¢. 431/2002 Z. z.

V roku 2012 sa maximalna suma moznej udelenej pokuty naozaj znizila z 3 319 391,88 €
na 1 000 000 € a v sucasnosti platnd maximalna vyska pokuty, este stdle nedosahuje hodnotu
zroku 2011, aj ked” sa v porovnani sobdobim od 2012 do 2015 zvysila trojnasobne.
Poukazanie na tento nedostatok zo strany OECD bolo opravnené. Otazkou vsak je aka
maximalna vyska pokuty zabrani vzniku spravnych deliktov zo strany uctovnych jednotiek.

Pokutu za dopustenie sa spravneho deliktu u¢tovnou jednotkou, po tom, ako je odhaleny
a uctovnej jednotke dokazany, ukladd danovy trad. Danovy trad najprv vykona kontrolu
dodrziavania ustanoveni zakona o G¢tovnictve a V pripade zistenia dopustenia sa spravneho
deliktu uctovnou jednotkou postupuje podla zakona €. 563/2009 Z. z. o sprave dani (danovy
poriadok) a o zmene a doplneni niektorych zakonov v zneni neskorsich predpisov. Danovy
poriadok pouzije dafovy urad primerane nielen na samotné vykonanie kontroly, ale aj na
konanie o0 ulozeni pokuty, vratane jej vymahania a na opravné prostriedky proti rozhodnutiu
0 uloZeni pokuty.

4. Zaver

V roku 2015 OECD zacala stvrta fazu hodnotenia stavu a suladu s Dohovorom OECD,
ktora eSte nie je ukoncena. Vysledkom tretej fazy hodnotenia SR WGB/OECD bolo doplnenie
zékona o utovnictve v Casti spravnych deliktov a zvySenie maximalnej vysky ulozenej pokuty
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21000000 € na 3000000 €. V zakone o Gctovnictve sa dovtedy neuvadzalo nevedenie
uctovnictva alebo vykonavanie Gctovného zapisu o uctovnom pripade, ktory jej nevznikol,
zatajovanie a nezauctovanie skutoc¢nosti, ktora je predmetom ucétovnictva ako spravny delikt.
Zvysenie maximalnej pokuty a doplnenie spravnych deliktov o uvedené zavazné skutkové
stavy, ma odradit’ uctovné jednotky od ich pachania. V pripade, ze uctovné jednotky, ¢i uz
umyselne alebo netimyselne, porusia ustanovenia zdkona o uc¢tovnictve, sa samé vystavuju
riziku, ze budi musiet’ platit pokutu, ktorej vysku uklada danovy urad. Aj ked’ sa mozu
spolichat’ na moznost, ze ich protizdkonné konanie nebude odhalené, danovy urad moze
vykonat' kontrolu aulozit' pokutu do jedného roka odo dna, ked’ sa o sprdvnom delikte
dozvedel, najneskdr vSak do piatich rokov od skoncenia uctovného obdobia, v ktorom
k spravnemu deliktu doslo. CiZe plynie pitroéné obdobie, po¢as ktorého je mozné spravny
delikt odhalit. Ak sa pocas kontroly zisti, ze i§lo o imyselné alebo nedbalé¢ konanie proti
pravnemu poriadku platnému v SR, potom tieto skutky su klasifikované ako trestné ¢iny proti
hospodarskej discipline v sulade s trestnym zdkonom. Osobe, ktord uvedie nepravdivé alebo
hrubo skresl'ujuce udaje alebo zataji povinné udaje o zdvaznych skuto¢nostiach vo vykaze, v
hlaseni, vo vstupnych udajoch vkladanych do pocitaca alebo v inych podkladoch sluziacich na
kontrolu ucétovnictva, bude odnatd sloboda na Sest’ mesiacov az tri roky. Odnatie slobody
moze byt’ aj od troch do 6smych rokov napr. za konanie z nedbanlivosti, alebo od piatich do
dvanastich rokov. V takomto pripade ide o trestny ¢in, ktorym je sposobena Skoda vel'kého
rozsahu alebo spdsobi obzvlast’ zavaznu poruchu v chode hospodarstva SR alebo iny obzvlast
zavazny nasledok. Je na uvazeni kazdej ucCtovnej jednotky, ¢i bude postupovat v sulade
s uctovnou legislativou, alebo sa bude vystavovat' riziku spachania spravneho deliktu
a nasledkov spojenych s jeho odhalenim organmi na to ur¢enymi.

Prislusnost’ ku grantu
Tento prispevok bol spracovany ako jeden z vystupov projektu KEGA 026EU-4/2016

,Potreba skvalitnenia i¢tovnych informacii s vyuzitim nadnarodnych uprav, osobitne IFRS, v
legislativnych podmienkach Slovenskej republiky*.
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The characteristics of the investment through
discount certificates

Peter Mokricka !

Abstract

The aim of this paper is to examine the change in the investment characteristics, especially a
change in the expected return and the risk of investment, provided that the investor will use the
discount certificate instead of a direct investment in the underlying asset. First will be selected
an underlying asset. Then it will be modeled the development of the value of this asset and
development of the value of alternative investments through a discount certificate. The
certificate will be divided into components from which it is comprised, and these will be priced.
Then it will be statistically evaluated and assessed the change in investment characteristics
compared with investment characteristics of direct investment in the underlying asset. Finally,
discussions will be carried out and formulated recommendations for the retail investor.

Key words

Risk, return, discount certificate, investment

JEL Classification: G11, G12, G17

1. Uvod a metodologie

Moderni strukturované produkty, mezi které¢ fadime také discount certifikaty, umoZznuji
optimalizovat investici retailového investora podle jeho vynosové-rizikového profilu. Pokud
je investor schopen definovat svij investi¢ni horizont, sklon k riziku a ocekévani ohledné
vyvoje hodnoty podkladového aktiva, potom muiize mezi strukturovanymi produkty najit prave
takovy, ktery vyhovuje takto definovanému investicnimu profilu. Optimalizaci investice je
tedy mozné dosahnout diky struktufe téchto produktt, které obsahuji derivatové komponenty,
nejcastéji opce.

Dvéma velkymi skupinami strukturovanych produkti podle kritéria financni paky jsou
pakové a investi¢ni produkty (Svoboda, 2005). Tento ptispévek se zaméfuje na investi¢ni
produkty, a sice takové, které nabizi CasteCnou garanci investovaného kapitalu. Jejich
typickym reprezentantem je také discount certifikat, ktery bude podroben zkoumani v ramci
této prace.

Cilem tohoto pfispévku je prozkoumat a vyhodnotit zménu zakladnich investi¢nich
charakteristik, jako jsou riziko a vynos investice, pokud se investor rozhodne pro realizaci
investice prostfednictvim discount certifikatu misto pfimé investice do podkladového aktiva.

Tento ptispevek volné navazuje na studii profesorti Ulricha Hommela a Dirka Schierecka z
European Business School (Hommel, Schiereck, 2004). Cilem této studie bylo prozkoumat
vyhody derivatovych finan¢nich nastroji ve srovnani s klasickymi investicemi, jako jsou akcie
nebo dluhopisy.

Discount certifikat je produkt, ktery obvykle sestdva ze dvou komponentd, kterymi jsou
piima investice do podkladového aktiva a prodana call opce, jejiz realiza¢ni cena ohraniCuje
maximalni vynosovy potencial investice. Z prodeje call opce je inkasovana opcni prémie,

! Ing. Peter Mokri¢ka, Ph.D., katedra financi ESF MU, mokricka@econ.muni.cz
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kterou emitent certifikatu pfenasi na investora v podob¢ slevy nebo tzv. discountu, odtud tedy
nazev discount certifikat. Investor mize participovat na vyvoji podkladového aktiva, které
Vv podstaté nakoupil se slevou. Tento discount potom vytvari pro investora rizikovou ochranu
a teoreticky je tedy mozné dosahnout s discount certifikatem kladného vynosu i pfi mirném
poklesu hodnoty podkladového aktiva. Tato ¢aste€na garance investovaného kapitalu je vSak
vykoupena zminénym ohrani¢enim vynosového potencidlu investice. Podle toho jestli je
prodand call opce v penézich, na penézich nebo mimo penize potom mluvime o
konzervativni, neutralni ¢i agresivni investi¢ni strategii.

Vsechny tfi pfipady budou pfedmétem zkoumani tohoto piispévku, ve kterém budou
nejdiive vytvoreny tfi discount certifikaty, které by za danych trznich podminek mohly byt
hypoteticky emitovany ke dni 12. 8. 2016.

Bude vybrano podkladové aktivum a na zaklad¢ historického vyvoje hodnoty
podkladového aktiva za poslednich 5 let (zaviraci kurzy za jednotlivé obchodni dny budou
ziskany z terminalu Bloomberg) budou spocitany potfebné charakteristiky ptimé investice do
podkladového aktiva (jako naptiklad primérny historicky ro¢ni vynos, volatilita, atd.).

Poté bude metodou Monte Carlo simulovan vyvoj hodnoty podkladového aktiva v
nasledujicim roce. Tato doba totiz spada do typické doby trvani redln¢ emitovanych discount
certifikatt, ktera ¢ini cca 6-18 mésicu (ZertifikateBorse Frankfurt, 2016). Podle tohoto
simulovaného vyvoje hodnoty podkladového aktiva bude odvozen také vyvoj hodnoty
Zkoumanych discount certifikatli, a to pomoci jejich rozlozeni na jednotlivé komponenty a
jejich ocenéni.

Pti Monte Carlo simulaci budou zmény hodnoty podkladového aktiva vypocteny podle
nasledujiciho vzorce:

kde:

dP _ zména hodnoty (ceny) aktiva

P _ hodnota (cena) aktiva

U - pramérny ro¢ni vynos za sledované obdobi (5,60 %)

dt _ nejkratsi casovy usek, pro ktery je zména pocitana (1/252)
o — ro¢ni volatilita aktiva v sledovaném obdobi (22,14 %)

dz _ pahodny prvek (N(0.v/(1/252))

Opcni soucasti discount certifikati budou ocenény podle zakladniho Black Scholesova
vzorce, ktery pouziva také Hull (Hull, 2009). Pti tvorbé a oceiiovani discount certifikatii
budou zanedbany piipadné dividendové vynosy. Na zakladé vysledkd simulace budou
stanoveny také investi¢ni charakteristiky investic prostfednictvim zkoumanych discount
certifikatl, tyto budou vzijemné porovnany a vyhodnoceny a nakonec budou formulovany
zavery €1 investiéni doporuceni pro retailové investory.

2. Vysledky

Jako podkladové aktivum byl vybran standardni evropsky index EURO STOXX 50 (price
index), na ktery je emitovano mnozstvi strukturovanych produktt (a také discount certifikati)
na nejvetsi certifikatove burze v Evropé ZertifikateBorse Frankfurt. Podle teoretické struktury
discount certifikatu uvedené v kapitole 1 byly vytvoreny tfi hypotetické discount certifikaty,
které maji reprezentovat konzervativni, neutralni a agresivni variantu investice (investi¢ni
strategii). Hodnota podkladového aktiva, indexu EURO STOXX 50, ¢inila ke dni emise (12.
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8. 2016) 3044,94 bodu. Parametry tii moznych emitovanych discount certifikat jsou shrnuty

Vv tabulce nize. Pfi ocenéni opénich komponentti byla uvazovéana urokova mira 0,01.

Tabulka 1: Parametry zkoumanych discount certifikatii pri emisi

Charakteristika Discount certifikat 1 | Discount certifikat 2 | Discount certifikat 3
Podkladové aktivum| EURO STOXX 50 EURO STOXX 50 | EURO STOXX 50
(PA) (price) (price) (price)
Datum emise 12. 8. 2016 12. 8. 2016 12. 8. 2016
Datum splatnosti 11. 8. 2017 11. 8. 2017 11. 8. 2017

PA ke dni emise 3044,94 bodi 3044,94 bodi 3044,94 bodi
Strike (cap) 2845 EUR 3045 EUR 3245 EUR
Pomér odbéru (ratio) 1:100 1:100 1:100
Emisni cena 26,57 EUR 27,62 EUR 28,45 EUR
Max. mozny vynos 7,09 % 10,23 % 14,06 %

Na zakladé pétileté historie vyvoje hodnoty podkladového aktiva a vzorce uvedeného
Vv kapitole 1 bylo simulovano 5 tisic moznych variant vyvoje hodnoty indexu EURO STOXX
50 v nasledujicim roce (252 obchodnich dnii). Na zaklad¢ téchto simulaci byl poté ke
kazdému ze tfi zkoumanych discount certifikati spocitdn vynos za sledované obdobi a
vyhodnocena ¢etnost dosazenych vynosu spadajicich do intervald po 10 %. Vysledky Cetnosti
vynosti jak podkladového aktiva, tak zkoumanych certifikatl jsou zobrazeny v nasledujicich
grafech.

Graf 1: Histogram Cetnosti vynosii primé investice do podkladového aktiva a discount certifikditu 1
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Graf ¢. 1 uvadi Cetnosti vynost indexu EURO STOXX 50 a zkoumaného discount
certifikatu €. 1 reprezentujiciho konzervativni investi¢ni strategii (parametr cap lezi pod
spotovou cenou podkladového aktiva v den emise certifikatu). Zatimco u indexu je mozné
pozorovat piiblizné normalni rozdéleni, neni tomu tak u discount certifikatu 1. Certifikat ma
omezeny vynosovy potencidl (diky parametru cap) a tudiz ani v jednom piipadé nemohlo byt
dosazeno vynosu vyssiho nez 7,09 %.

Naproti tomu certifikait mohl dosahnout kladného vynosu 1 pifi poklesu hodnoty
podkladového aktiva az na tGroven 2656,68 bodu. Vynosu v intervalu 0 — 10 % bylo s timto
discount certifikatem dosazeno az v 4041 piipadech z 5000 zkoumanych. Je mozné také
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konstatovat, ze ve zbylych ptipadech discount certifikat 1 dosahl ztraty, avSak tato byla vzdy
niz8i nez ztrata ptimé investice do podkladového aktiva. Ztraty hodnoty vyssi nez 40 % dosahl
index EUROSTOXX 50 ve 27 piipadech, zatimco discount certifikat pouze ve 2 piipadech
z 5000 zkoumanych.

Discount certifikat 2 reprezentuje neutralni (vyvazenou) investi¢ni strategii. Umoznuje
dosédhnout vys$iho maximalniho vynosu nez discount certifikat 1, ale nabizi také nizsi
rizikovou ochranu investice. Tyto skuteCnosti se projevuji také na rozlozeni Cetnosti vynost
discount certifikatu 2.

Graf 2: Histogram Cetnosti vynosii primé investice do podkladového aktiva a discount certifikatu 2
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Oproti discount certifikatu 1 bylo mozno dosdhnout maximalniho vynosu az 10,23 % a je
mozné pozorovat, ze vynosu v intervalu 10,01 az 20,00 % bylo u discount certifikatu 2
dosazeno v 3019 ptipadech z 5000 zkoumanych.

Kladného vynosu certifikat potom doséhl jeste v 775 dalSich ptipadech, ¢ili celkem ve
3794 piipadech oproti 4041 piipadech u discount certifikdtu 1. Ze discount certifikat 2
disponuje nizsi rizikovou ochranou, je mozné dokumentovat také tim, ze ztraty vyssi nez 40
% bylo dosazeno uz ve 4 piripadech.

Discount certifikdt 3 reprezentuje potom agresivni investicni strategii (parametr cap lezi
nad hodnotou podkladového aktiva pii emisi). Je s nim mozné dosahnou maximalniho vynosu
az 14,06 % p. a., nabizi vSak také jesté niZsi rizikovou ochranu neZ discount certifikat 2.
Rozlozeni vynost za sledované obdobi u tohoto certifikatu znazornuje graf €. 3 nize.

Vynosu v intervalu 10,01 az 20 % bylo u discount certifikatu 3 dosazeno v 2749 piipadech,
coz je mén¢ nez u discount certifikatu 2. Kladného vynosu bylo dosazeno celkem v 3584
piipadech, coz je nejméné ze vSech sledovanych discount certifikati.

O agresivnéjSim pojeti investice svédci takeé to, Ze ztraty vyssi nez 40 % bylo dosazeno jiz
ve 12 ptipadech (oproti 2 piipadim u discount certifikdtu 1 a 4 pifipadim u discount
certifikatu 2), avSak potad je to méné piipadl nez u piimé investice do podkladového aktiva
(27 ptipadu).
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Graf 3: Histogram Cetnosti vynosii primé investice do podkladového aktiva a discount certifikatu 3
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Na zaklad¢ vysledkt simulace byly spocitany také dalsi statistické charakteristiky vSech
zkoumanych investic a zachycuje je tabulka ¢. 2 nize.

Tabulka 2: Statistické charakteristiky zkoumanych investic

Charakteristika Discount Discount Discount EURO
certifikat 1 certifikat 2 certifikat 3 STOXX 50
volatilita 7,92% 10,16 % 12,39% 24,25 %
prumérny vynos 3,342 % 4,174 % 4,962 % 8,350 %
median 7,09 % 10,23 % 13,12 % 5,69 %
Sikmost -2,43293 -1,79124 -1,31557 0,74782
Spicatost 5,757037 2,57726 0,87566 1,00838
3. Zavéry

Derivat (prodana call opce) obsazend ve struktufe discount certifikati méni distribucni
rozloZzeni vynost téchto produkt oproti pifimé investici do podkladového aktiva.
Z histogramt ¢etnosti vynosii zkoumanych discount certifikati je zfejmé, Ze nevykazuji znaky
normalniho rozdéleni.

Dalsi statistické nastroje jako Sikmost a Spicatost by tedy mohly pomoci Iépe zhodnotit
odhad o¢ekavaného vynosu produktu. Spi¢atost udava koncentraci hodnot blizko stfedni
hodnoty. Pozitivni Spicatost znaci, ze vétSina hodnot se blizi stfedni hodnoté, kdeZto zaporna
$pi¢atost naznaluje, e kiivka rozlozeni vynosti je plossi. Sikmost indikuje smér
asymetrického rozlozeni. Pozitivni Sikmost (pravostrannd) naznacuje vyssi pravdépodobnost,
ze aktivum bude generovat vynos pod primeérem, naopak negativni Sikmost (levostrannd)
indikuje vyssi pravdépodobnost, ze aktivum bude generovat vynos nad primérem.

U discount certifikatu 1 mizeme pozorovat nejvyssi Spicatost a vyznamnou levostrannou
Sikmost, coz indikuje, Ze ocekavany vynos bude pravdépodobné lezet nad primérnym
vynosem 3,342 % a bude se pfiblizovat spiSe maximalnimu moznému vynosu certifikatu,
kterému odpovidd také medidn vynosii na Urovni 7,09 %. Zarovenh miiZeme pozorovat
mnohem nizsi rizikovost discount certifikatu 1 oproti indexu EURO STOXX 50. U indexu
navic miizeme pozorovat pozitivni Sikmost, kterd indikuje, ze vynos se pravdépodobné bude
nachazet pod primérnym vynosem 8,35 %.
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Discount certifikat 2 by bylo mozné vyhodnotit obdobné s tim, Ze je tento certifikat
rizikovéjsi (volatilita 10,16 %), ale je také mozné ocekavat vyssi vynos (porad zaporna
Sikmost a medidn na Grovni 10,23 %). U discount certifikatu 3 potom jiz median (13,12 %)
neodpovidd jeho maximalnimu moznému vynosu (14,06 %), pfesto potad vykazuje
levostrannou Sikmost.

Na zéklad¢ nizsi rizikovosti investice prostfednictvim zkoumanych discount certifikati a
diky negativni Sikmosti, kterd indikuje vyssi pravdépodobnost dosazeni vynosu nad prostym
pramérem, je mozné tvrdit, ze discount certifikaty nabizi pro investory zajimavy prostor pro
optimalizaci jejich investice. Za ptedpokladu stejného investi¢niho horizontu si investor mize
mezi discount certifikdty navic vybrat produkt s takovymi parametry, ktery se co nejvice
priblizuje jeho predstavam o vyvoji hodnoty podkladového aktiva a ktery respektuje jeho
sklon ¢i averzi k riziku.
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The bootstrap method for estimating CVaR using
VBA and R

Vladimir Muchat!

Abstract

A traditional computing task in mathematical statistics is detection of point estimate parameters
of the basic set by sample and determination of confidence intervals. For this purpose we use
modern computer technology — bootstrap method. This is known as the so-called resampling,
computer -intensive method. Its main advantages include freedom from assumptions probability
distribution of input data, the possibility to work efficiently and with fewer data and in access
to empirical probability distribution of the estimated parameter. The aim of this paper is
implementing of this method with using MS Excel/VBA and R language.
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bootstrap, resampling, confidence intervals, BCa method, percentil method, conditional value
at risk, package boot, Visual Basic for Applications, open source system R
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1. Uvod

Medzi klasické vypoctové ulohy v matematickej Statistike patri zistovanie bodového
odhadu parametra zakladného stboru prostrednictvom Statistiky vyberového stboru
a urcovanie jeho konfidenénych intervalov. Za tymto ucelom sa hl'adané rozdelenie odhadu
parametra za uréitych predpokladov aproximuje normalnym rozdelenim. Uplatnenim
modernych vypoétovych technik budeme realizovat’” spominany odhad pomocou metody
bootstrap. Ciel'om prispevku je poukazat’ na moznost’ jej realizacie pomocou jazyka VISUAL
BASIC for Applications (VBA) v prostredi Microsoft Excel a jazyka R v ramci uréovania
podmienenej miery v riziku.

Vo vSeobecnosti sa pojmom ,bootstrap®, alebo ,bootstrapping® oznacuje spustenie
samostatného procesu, ktory dokaze pokracovat' bez d’alSich externych vstupov. V preklade
,bootstrap” znamena $ntirku na topankach. Je to referencia na anglicku frazu ,,pulling oneself
up by one’s boostrap®, ¢o sa da prelozit' ako ,,vytiahnut sa za vlastné $nurky od topanok (z
niecoho, niekam)*“ Tento vyraz pochadza z pribehu o barénovi Munchausenovi od nemeckého
autora Rudolpha Ericha Raspeho. Barén sa raz topil v bahne a zachranil sa tak, ze sa vytiahol
za $nurky svojich topanok. Takyto spdsob zachrany neznie prilis§ uveritelI'ne a preto sa moze aj
metoda bootstrap zdat’ na prvy pohl'ad nedéveryhodna. Prvy dojem byva ale va¢Sinou mylny.
Metdda bootstrap je vo svojej podstate jednou zo Sirokej rodiny neparametrickych metdd,
ktoré sa vangliCtine oznacuju ako ,resampling methods”, doslovne prelozené¢ ako
»Znovuvyberoveé®, resp. ,,prevzorkovacie® metddy, kedy sa v principe pracuje s nahodnymi
vybermi z vyberového suboru a na zéklade vysledkov z tychto vyberov sa realizuju d’alSie
kalkulacie. Odhad metdédou bootstrap sa vyznacuje rychlejSou konvergenciou ku skutocnému
rozdeleniu ako v pripade platnosti centralnej limitnej vety a je vhodny aj pre mensSie vybery.

! doc. Mgr. Vladimir Mucha, PhD. , Ekonomicka univerzita v Bratislave, Fakulta hospodarske;j
informatiky, Dolnozemska cesta 1, 852 35 Bratislava, Slovensko, e-mail: vladimir.mucha@euba.sk
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Medzi hlavné prednosti tejto metdody patri oslobodenie sa od predpokladov
pravdepodobnostného rozdelenia vstupnych dat, moznost’ efektivne pracovat aj SO
spominanym mensim poctom udajov a najmd pristup k empirickému rozdeleniu
pravdepodobnosti odhadovaného parametra, ktoré¢ otvara d’alSie moznosti analyzy dat.
S rozvojom vypoctovej techniky sa jej vyuzitie stdva Coraz jednoduchsie a tym sa zvySuje aj
jej pouzivanie v praxi, metdda bootstrap je oznacovana za pocitacovo intenzivnu. Pozornost
treba venovat aj faktu, ze samotna metéda bootstrap je priamo obmedzena kvalitou
vstupnych dat, na ktoré sa dalej aplikuje. Niekedy moéze poskytnat klamlivy obraz
skuto¢nosti u dat s odl'ahlymi pozorovaniami. Na tento ucel sa pouziva metdda jacknife, ktora
vypocita niekol’ko krat bootstrapovy odhad charakteristiky pre kazdy stbor, ktory vznikne
Z povodného vynechanim jedného pozorovania. Ak sa po vynechani nejakého pozorovania
bootstrapovy odhad vyrazne odlisSuje od ostatnych, klasifikuje sa ako odlahlé.

Uvedené vyhody metody bootsrap je mozné vyuzit' pri urCovani podmienenej miery
v riziku CVaR (Conditional Value-at-Risk). V prispevku zadefinujeme hodnotu CVaR pre
model portfolia poistnych zmliv nezivotného poistenia. Nahodnd premennd, ktord popisuje
rozdelenie celkovej $kody S Vv tomto portfoliu sa riadi zlozenym rozdelenim, kde N je pocet
§kod a X je individualna vysky skody t.].

S0 Co(py (n);Fy (x)).
Hodnotu CVaR potom definujeme ako oc¢akavanu celkovu $kodu za predpokladu , Ze

prekroCila hodnotu kvantilu X, rozdelenia celkovej Skody S abudeme ju oznacovat
CVaR,(S)[4]

CVaR (S)=E(S/S >x,), 1)
kde pre Xp(S) nahodnej premennej S plati
x,(S)=F*(p)=inf{xeR:F(x)>p}, 0<p<1 )

Mieru rizika CVaR (S) prezentujeme aj ako podmienent strednti hodnotu chvosta

rozdelenia celkovej $kody (expected tail loss). V savislosti s projektom SOLVENTNOST II a
internym modelom poistovne ma CVaR (S) ddlezitu ulohu pre ur€enie kapitalu potrebného

na plnenie jej zavidzkov. V ramci vyuZitia simula¢nych technik pre urCenie CVaR (S), resp.

pri spracovani empirickych udajov sa stretdvame so situdciou malého vyberového suboru
udajov,
SIS >X, = (Xpyen Xy ),

ey A

ktoré st k dispozicii na Statistické spracovanie pre odhad strednej hodnoty E(S/S>Xx,).

Aj narocnost’ urenia pravdepodobnostného rozdelenia podmieneného chvosta celkove;j
Skody S/S>Xx, je jednym z dovodov pre vyuzitie metddy neparametrického bootstrapu Vv tejto

problematike.

2. Neparametricky bootstrap a bodovy odhad parametra

V tejto Casti prispevku sa budeme zaoberat bodovym odhadom parametra zakladného
stiboru pomocou $tatistiky vyberového suboru metdédou bootstrap. Ak nepozname rozdelenie
pravdepodobnosti pozorovanej néhodnej premennej S/S>x,, tak nahradime subor

pozorovanych hodndt (X,,...,x,) nahodného vyberu novym siiborom ziskanym z pévodného, a
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to ndhodnym vyberom s opakovanim. Takto ziskany vyber nazyvame bootstrapovym vyberom
a uvedentl metodu oznacujeme ako neparametricky bootstrap.

Metoda bootstrap simuluje, ¢o by sa stalo, ak by sme pozorovali vzorky zo zékladného
suboru formou opakujucich sa ndhodnych vyberov z dostupnych dat. Empiricky vyskum
ukazal, Ze najlepSie vysledky dosahujeme vtedy, ak ndhodné vybery budu realizované s
rovnakou velkostou ako dostupné data. Ak vykondme velké mnozstvo vyberov s
opakovanim n<B<n" a v kazdom vykondme odhad hl'adaného parametra, dostaneme
histogram hodnét jeho odhadov. Ziskame tak pristup aj k jeho pravdepodobnostnému
rozdeleniu v podobe histogramu. Tento proces nazyvame Monte Carlo aproximacia pre
metodu bootstrap. Bootstrapovy odhad parametra sa da vypocitat’ spriemerovanim vsetkych
moznych odhadov parametra ziskanych pomocou vyberovej Statistiky V ramci jednotlivych
bootstrapovych vyberov uskutocnenych z pévodného vyberového stiboru, obrazok 1.

Obrazok 1: Grafické znazornenie metody bootstrap.
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2.1 Presnost’ bootstrapového odhadu

Je nutné poznamenat, ze metddu bootstrap mozno aplikovat’ len na statistiky, o ktorych
vieme, Ze bootstrapova aproximacia spliia urcité teoretické vlastnosti, a to konzistenciu
a asymptoticku presnost’ (tieto poziadavky splna vacsina beznych $tatistik).

Pri odhade strednej kvadratickej chyby a vychylenia odhadu 6 od parametra 6 rozdelenia
ndhodnej premennej S/S > X, pouZitim metddy bootstrap postupujeme nasledovne:
1. Zpozorovanych hodnét (x,..,x,) nahodné¢ho vyberu (X,,..,X,)vypocditame odhad

6 parametra .

2. Realizujeme B nahodnych bootstrapovych vyberov (s opakovanim) o rozsahu n
z pozorovanych hodndt (x,,...,x,) nahodného vyberu (X,,... X, ). Zvy€ajne volime B>1000.
3. Pre kazdy bootstrapovy vyber vypoclitame pomocou bootstrapovej Statistiky odhad
parametra , ktory ozna¢ime 0, ;, kde i=1,...,B.

4. Bootstrapovy odhad parametra 6 uréime ako aritmeticky priemer vypocitanych
bootstrapovych odhadov éb,i podla vzt'ahu

A 1 &
eb = Ezeb,i (3)
i=1
5. Bootstrapovy odhad strednej kvadratickej chyby MSE odhadu 6 uréime podla vztahu
1 & n A
MSE} ZE-;(eb,i _6) (4)

6. Bootstrapovy odhad vychylenia Bias(é) odhadu 6 uré¢ime podl'a vztahu [2]
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é(é)b -0,-0 (5)

2.2 Bootstrapovy odhad v prostredi jazyka R

Na odhad parametra 6 zakladného stboru, t. j. strednej hodnoty pomocou Sstatistiky
vyberového suboru, t. j. vyberového aritmetického priemeru metodou bootstrap vyuzijeme
prostredie jazyka R avinom dostupné balicky (packages). Ak chceme vyhladat’ vsetky
dostupné baliky, ktoré sa vzt'ahujii na metddu bootstrap, zadame v prostredi okna R Console
prikaz ??bootstrap a dostaneme zoznam balickov a ich funkcii zaoberajucich sa
problematikou bootstrapov, obrazok 2.

Obrazok 2: Ukazka dostupnych balikov zaoberajucich sa metodou bootstrap

Search Results R

Help pages:

bootstrap:-bootpred Bootstrap Estimates of Prediction Error
bootstrap--bootstrap ‘Non-Parametric Bootstrapping
bootstrap:-boott Bootstrap-t Confidence Limits
‘bootstrap::ctsub Internal functions of package bootstrap
‘bootstrap::lutenhorm Luteinizing Hormone
bootstrap:scor Open/Closed Book Examination Data
bootstrap: spatial  Spatial Test Data
boot:nested.corr Functions for Bootstrap Practicals
boot-boot  Bootstrap Resampling

Pre realizaciu metody bootstrap sme si vybrali balicek boot, ktory je potrebné
nainitalovat. Dalej je nutné zabezpetit import udajov z prostredia Microsoft Excel
do prostredia jazyka R. Vyuzijeme néasledovnu syntax prikazov, aby sme dané udaje ulozené
v excelovskom stbore vo formate csv s nazvom subor ulozili do polozky data vo formate
matice [6].

> tab<-read.csv2 ("D:/subor.cev", header=F)
> data<-as.matrix(tab)

Potom vytvorime funkciu

fboot<- function(a,i) mean(alil]),

ktora pracuje so vstupom vo formate pola a pre kazda i-tu polozku pol'a vypocita priemer.
Vyuzijeme funkciu boot [1]

bootdata<-boot (pbvodny vyberovy subor, charakteristika, pocet)
z uvedeného balika, kde ako parametre zaddvame:
*  povodny vyberovy subor, Z ktorého sa bude bootstrap realizovat’,

charakteristiku, ktorti vypocitame cez vytvorent funkciu
= pocet bootstrapovych vyberov, ktoré chceme realizovat

Pre overenie vysledkov metody bootstrap v ramci ktorej dochadza ku generovaniu
nahodnych vyberov odoporac¢ame pouzit funkciu setseed(poradové Cislo). Ta pri
opakovanom pouzivani zabezpeci identicky vysledok. Vystup vysledku neparametrického
bootstrapu ziskame pomocou funkcie print, pricom sa zobrazi odhad parametra 6,

bootstrapovy odhad vychylenia Bias(é) a stredna kvadraticka chyba MSEs , obrazok 3.
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Obrazok 3: Neparametricky bootstrap v prostredi R pomocou funkcie boot

> set.seed(l)

> fhoot<-function(a,i)mean(af[i])

> bootdata<-boot (data, fboot ,R=10000)
> print (bootdata)

CRDINARY NONPARBMETRIC BOOISIRAP

Call:
boot (data = data, statistic = fboot, R = 10000)

Bootstrap Statistics @
original bias std. error
tl* 325.9634 -0.01346157 2.19251

2.3 Bootstrapovy odhad pomocou jazyka VBA v prostredi Microsoft Excel

Dalsim dostupnym nastrojom, pomocou ktorého je mozné realizovat’ metodu bootstrap, je
programovaci jazyk VISUAL BASIC for Applications v prostredi Microsoft Excel. Na
vytvaranie bootstrapovych vyberov z povodného vyberového stboru vyuzijeme funkciu
pracovného zoSita Microsoft Excel s ndzvom Index (),

Index (pole; ¢islo riadka; [éislo_stipca])

ktora umoznuje navrat hodnoty prvku tabulky umiestenej v ramci urcitého rozsahu buniek
na zaklade indexovania jej riadku, resp. stipca.

Parameter Pole je povinny a predstavuje rozsah buniek s udajmi, ¢islo_riadku, resp.
Cislo_stlpca oznatuje &islo riadku, resp. ¢islo stipca v danom rozsahu buniek, z ktorého sa
ziska jeho hodnota. Pre jednoduchost” sme hodnoty vyberového stiboru umiestnili do jedného
stipca A a dany rozsah buniek zapisali do premennej oblast typu Range pomocou prikazu

Set oblast =Sheets ("Bootstrap") .Range ("Al") .CurrentRegion

Do premennej pocetriadkov priradime rozsah vyberového stiboru prikazom

pocetriadkov = oblast.Rows.Count

Do pol'a s deklarovanym nazvom hodnoty( ) zapiSeme jednotlivé bootstrapové vybery,
ktoré sme vytvorili pomocou kédu jazyka VBA a spominanej funkcie Index() prikazom

hodnoty (j) = WorksheetFunction.Index (oblast, Int(pocetriadkov *
Rnd() + 1), 1),

kde sme pre parameter ¢islo _riadku zabezpecili jeho nahodné vygenerovanie na zaklade
principu inverznej transformacnej metddy z rovnomerného rozdelenia s parametrami
Ro(1;pocetriadkov) a funkcii Rnd() a Int( ) jazyka VBA.

Parameter ¢islo_stlpca sme nastavili vzh'adom na opisanu situaciu na hodnotu 1. Nésledne
sme vygenerovali jednotlivé bootstrapové subory srozsahom zodpovedajicim rozsahu
povodného vyberového stboru s hodnotou poéetriadkov pomocou dvoch cyklov For next,
ktoré su sucastou kodu zobrazeného na obrazku 4. Pre kazdy bootstrapovy vyber, ktory

reprezentuje pocas cyklu pole hodnoty( )vypocitame odhad parametra 6, ktory ozna¢ime 6,
a zapiSeme do pola s nazvom strednahodnota( ). V kode je pocet boostrapov B oznaceny
ako nn. Jednotlivé bootstrapové odhady éb,i = strednahodnota(i) , resp. celkovy bootstrapovy
odhad @, =str sme uréili pomocou funkcie pracovného zosita Microsoft Excel snizvom
Average( ).
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strednahodnota (i) = WorksheetFunction.Average (hodnoty)

str = WorksheetFunction.Average (strednahodnota)

Obrazok 4: Ukdzka kédu pre Neparametricky bootstrap v prostredi jazyka VBA.

{General) w Bootstrap

)\_(

Public Sub Bootstrap()

Dim pocetopakovani () As Double, hodnoty() As Double

Dim pocethodnot As Integer, pocetriadkov As Long, oblast As Range, str As Double
Dim strednahodnota() As Double

nn = InputBox("zadajte podet realizicii metddy bootstrap")

If IsNumeric(nn) = False Then MsgBox ("zadajte po&et realizicii ako celé &islo")
ReDim pocetopakovani(l To nn) As Double

Set oblast = Sheets ("Harockl") .Range ("21") .CurrentRegion

pocetriadkov = oblast.Rows.Count

ReDim hodnoty (1l To pocetriadkov) As Double

ReDim strednahodnota(l Teo nn) A= Double

For 1 = 1 To nn Step 1

For j = 1 To pocetriadkov Step 1

hodnoty(j) = WorksheetFunction.Index (oblast, Int(pocetriadkov * Rnd() + 1), 1)
Next j

strednahodnota (i) = WorksheetFunction.Average (hodnoty)

Next 1

3tr = WorksheetFunction.Average (strednahodnota)

Range ("D1") .Select

ZetiveCell.Value = str

End Sub

Hodnoty pola strednahodnota( ) st hodnotami odhadu strednej hodnoty zakladného
stboru uréenych na zaklade bootstrapovej statistiky, t. j. aritmetického priemeru jednotlivych
bootstrapovych vyberov. V praktickej Casti vytvorime z tychto hodnot histogram a ziskame
tak predstavu o pravdepodobnostnom rozdeleni odhadu tohto parametra, t. j. strednej hodnoty
zakladného suboru.

3. Neparametricky bootstrap a odhad intervalov spol’ahlivosti

V praktickych aplikaciach sa CastejSie vyuziva intervalovy odhad, t. j. odhad prislusného
parametra zékladného suboru pomocou intervalu. Tento odhad je reprezentovany intervalom
(84,6, ), ktory s danou pravdepodobnostou bude obsahovat’ skuto¢nt hodnotu odhadovaného

parametra zadkladného suboru. Tato pravdepodobnost’ je spolahlivostou odhadu a oznacuje sa
c. Interval (6,,6,) sa nazyva 100c% intervalom spol’ahlivosti, resp. konfidenény interval

pre parameter 6 a plati
P(6,<6<6,)=c. (6)

Metdéd na urcenie konfiden¢ného intervalu je niekolko, napriklad klasické metody
(opierajuce sa o kvantily normovaného normalneho rozdelenia, resp. Studentovho rozdelenia),
bootstrapové metddy (opierajice sa empirické kvantily, t-bootstrap, BCA metdda a podobne).
Ich vysledky mo6zu byt v zavislosti od hodnét vo vyberovom subore kvalitou vypocitaného
intervalu rozdielne. V prispevku na odhad konfidenénych intervalov pre stredni hodnotu
0=E(S/S>Xx,) pouzijeme dve metody, ktoré vyuZivaju princip metoédy bootstrap, ato
percentilovii bootstrap metodu (perc) a BCa metodu (BCa).

Klasicky pristup sa opiera o predpoklad, Ze jej odhad 6=x, t. j. vyberovy aritmeticky
priemer sa riadi priblizne normalnym rozdelenim. Z centralnej limitnej vety Lindeberg-

Lévyho vyplyva, Ze pre dostatocne vel'ky rozsah hodndt vyberového siboru ma vyberovy
2

aritmeticky priemer X asymtoticky normalne rozdelenie t. j. X ~ N [u;%], resp. ndhodna
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premenna X-h Jn ma priblizne normované normalne rozdelenie [5]. Prave tento predpoklad
o

nemusi byt’ v pripade ,,malého” rozsahu vyberového suboru Splneny. Percentilova bootstrap
metoda sa na zaklade prace s empirickymi kvantilmi javi v porovnani s klasickym pristupom
ako vhodnej$i pristup uréenia konfiden¢nych intervalov. Jej vyhoda spociva urCite Vv jej
jednoduchosti, ale na druhej strane nepracuje so samotnym odhadom 6 a jeho smerodajnou
odchylkou, ¢o sa modze odzrkadlit na skresleni vysledkov. Pre kvalitnejsi odhad
konfiden¢nych intervalov je potrebné zabezpecit' dostatocny pocet bootstrapovych odhadov
éb,i . Metoda BCa predstavuje vylepsenie pre konstrukciu konfidenénych intervalov, pretoze
poskytuje korekciu vychylenia a zohl'adiiuje aj zoSikmenost,, resp. Spicatost’ rozdelenia hodnot
vyberového suboru. BCa je povazadovana za metdodu, ktora poskytuje v porovnani
s klasickymi metdédami, t-bootstrapom a podobne kvalitnejsie vysledky.

3.1 Percentilova bootstrap metoda pre konfidencné intervaly

V tejto Casti si uvedieme postup pre vytvorenie konfidenéného intervalu pouzitim tejto
metody [1]:
1.Realizujeme B nahodnych bootstrapovych vyberov (s opakovanim) o rozsahu n
Z pozorovanych hodnot (x1 Xn) nahodného vyberu (Xl,..., Xn) . Zvycajne volime B >1000.
2. Pre kazdy bootstrapovy vyber vypocitame odhad éb,i parametra 6.
3.a - kvantil a 1-a kvantil pravdepodobnostného rozdelenia bootstrapovej Statistiky 6,
odhadneme hodnotami éb,a a éb,l—a , ktoré spifiajii ¢o najpresnejsie podmienky

A

(0,1:6,,<4,, }‘/ BO \{Q,;i 0,0, . |/B01-0,

kde |{}| oznacuje vel’kost mnoziny, t. j. V tomto pripade pocet jej prvkov.
4. Konfiden¢nym intervalom so spol'ahlivostou c=1-2« pre parameter 6 plati
0e (éb’a ; éb,l—a) (7

Vyhodou tejto metddy spociva v jej jednoduchosti, pricom konfiden¢né intervaly urené
touto metodou mozu vykazovat' urciti mieru skreslenia hlavne v pripade viac zoSikmenych
rozdeleni.

3.2 Metoda BCa pre konfidenéné intervaly

Modze sa stat’, Ze konfiden¢né intervaly su vychylené alebo su prili§ Siroké oproti hodnotdm
pozorovanym Vv praxi. K odstraneniu tychto nedostatkov preto konstruujeme konfidencné
intervaly metodou BCa (z anglického bias corrected and accelerated), ktora je vylepSenim
presnosti percentilovych intervalov spol'ahlivosti. ZlepSenie spociva v tom, ze vyber kvantilu
zavisi na dvoch parametroch a a z, nazyvanych akcelerdcia a korekcia vychylenia. Veli¢ina

z, zjednodusene meria a odstranuje vychylenie medianu odhadu daného parametra a jeho

bootstrapového odhadu aveli¢ina a meria rychlost zmeny smerodajnej odchylky
bootstrapového odhadu parametra.

Nech G(h): P(éb < h)predstavuje bootstrapovy odhad distribu¢nej funkcie parametra 6.

Potom pre konfiden¢ny interval ur¢eny metodou BCa plati [2]

A

0e(G7(@(z[a])), G (@(2[1-a]))). (8)
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zy + 2
l—a(z0 + z(“))

Pre urcenie konfiden¢ného intervalu musime odhadnit’ dva parametre a,z, na zdklade

kde z[a]=17,+ a 2 =0"(a)

bootsrapového pristupu, tak Ze opat’ realizujeme B nahodnych bootstrapovych vyberov
(s opakovanim) o rozsahu n z pozorovanych hodndt (..., x,) ndhodného vyberu. Zvycajne

volime B >1000. Potom z pozorovanych hodnét (x,,...,x,) vypo¢itame odhad 6 parametra 6 a

pre kazdy bootstrapovy vyber vypocitame odhad éb,i parametra 6. Korekciu z, ur¢ime z0
vzt'ahu

{éb'i 10, < é}‘

2, =0 —nr— |, 9
° B+1 ®)

kde @ je distribuéna funkcia normovaného normalneho rozdelenia a |{}| oznacuje velkost’

mnoziny t. j. V tomto pripade podet jej prvkov. Oznaéme 6, odhad parametra 6 vypoéitany

vynechanim X; z ndhodného vyberu (X,...X,), t J. znahodn¢ho vyberu

(Xyyeees Xigy Xipgreens X, ). Dalej 0znaéme

A 1< A
e”:ﬁig‘e"

Potom akceleraciu a vypocitame V suvislosti s koeficientom zoSikmenia (existuje
alternativa pre $picatost’) podl'a vzt'ahu [2]

(10)

Potrebné kvantily G*(®(z[a])) a G*(@(z[1-a])) odhadneme hodnotami 6,, ktoré
spinaji ¢o najpresnej§ie podmienky

‘{éb;i;éb;i <4, /BO1-a,

/B0« ‘{éb;i;éb;i < ébil*"‘}

kde |{...}|oznaéuje velkost’ mnozZiny, t. j. v tomto pripade pocet jej prvkov. Konfidenénym
intervalom BCa so spol'ahlivostou ¢ =1—-2« pre parameter 6 plati

0€(6,:6,1..) (11)

3.3 Urcenie konfiden¢nych intervalov v prostredi jazyka R

Pre urcenie intervalov spol’ahlivosti pouzijeme funkciu boot.ci balika boot s nasledovnou
syntaxou [1]

> boot.ci(data,conf, type)

= data— je oznacenie pre vystup funkcie boot,
= conf—je spolahlivost intervalu,
= type — je typ pouzitej metody.
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Funkcia ma k dispozicii nasledovné moznosti volby pre typ metdédy: norm - klasické
aproximativne vyjadrenie konfiden¢ného intervalu cez kvantily normovaného normélneho
rozdelenia, basic - jednoducha bootstrap metoda, perc - percentilova metoda, bca - ,,bias
corrected and accelerated metoda

Obrazok 4: Urcenie konfidencného intervalu metédou BCA v prostredi R pomocou balicka boot

> set.seed(l)

> fhoot<-function(a,ijmean(a[i]

> bootdata<-boot (data, fhoot, B=10000)

> boot.ci(bootdata,conf=0.35, cype="kbca™)
BOCTSTRAP CCOCNFIDENCE INIERVAL CARLCULATICNS
Based on 10000 bootstrap replicates

CALL :

boot.ci (boot.out = bootdata, conf = 0.95, type = "bca"™)
Intervals :

Level ECa

95% (322.9, 332.8 )

Calculations and Intervals on Originmnal Scale

Na uréenie konfiden¢nych intervalov percentilovou metodou sme vyuzili aj prostredie
jazyka VBA v Microsoft Excel. Na urcenie kvantilov pravdepodobnostného rozdelenia

bootstrapovej Statistiky éb sme vyuzili funkciu pracovného zosita Microsoft Excel s nazvom
Percentile ().

kvantil2 = Application.WorksheetFunction.Percentil (strednahodnota,
0.975)

4. Prakticka realizacia

Na prakticka ukazku odhadu CVaR (S) sme si vybrali oblast’ neZivotneho poistenia

s internym modelom portfolia poistnych zmliv a ndhodnou premennou S, ktord oznacuje
celkovt Skodu. V pripade dostupnosti empirickych udajov o celkovej Skode ziskame vyberovy
stibor (x,,...,X,) tak, ze akceptujeme iba hodnoty, ktoré splnili podmienku s> X, . Tato situacia

sa v praxi nevyskytuje tak casto. Na ziskanie hodnoét celkovej Skody S po Statistickom
spracovani empirickych tdajov o pocte $kod N a individudlnej vyske Skody X je mozné
vyuzit' simula¢ni metédu Monte Carlo. NaSou ulohou je z vyberového suboru
(XX, )odhadniit’  stredni  hodnotu zékladného suboru S/S>x,, ktori reprezentuje

CVaR,(S). Pomocou tejto miery rizika sa dd urCit kapital potrebny pre zabezpecenie

zavazkov poistovne. Z tohto dovodu Vv stvislosti s vytvorenim kvalitnej predikcie ststredime
svoju pozornost na odhad jej konfidencnych intervalov. Na realizdciu bootstrapovych
odhadov pouzijeme vyberovy subor srozsahom n=20, ktorého hodnoty si zobrazené na
obrazku. 5.
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Obrazok 5: Hodnoty vyberového suboru (Xl,..., X50 ) néhodnej premennej S/S > x,

318,3582415 320,5670067 316,6812912 354,8636186 318,9747626 330,5288404
318,1735319 318,3918485 333,5226104 340,9731441 334,6853423 324,4523571
324,9209112 318,7544872 325,4525535 322,9517174 320,236376 330,0151613
317,0804136 324,553904

Bootstrapovy odhad sme zrealizovali v prostredi jazyka R pomocou balicka boot
prostrednictvom prikazov, ktoré sme opisali v druhej kapitole prispevku, obrazok 6.

Obrazok 6: Bootstrapovy odhad vychylenia Bias(é) V prostredi R pomocou funkcie boot

CREDINARY NONPARAMETRIC BOOTSTEAP

Call:
koot {data = data, statistic = fboot, R = le+05)

Bootstrap Statistics :
original bias std. error
tl* 325.7065 0.004837687 2.0594221

Z vystupu V prostredi R sme pre bootsrapovy odhad CVaR (S) na zaklade vztahu (5)
ur¢ili jeho hodnotu

CVaR, (S) =325,7118037.

V nasledujticej Casti prispevku si graficky ukazeme ako zavisi vychylenie bootstrapového
odhadu (6, od odhadu 6) strednej hodnoty nahodnej premennej S/S > X, od poctu

bootstrapovych realizacii pre tri porovnatel'né vyberové stibory, obrazok 7. Graf sme zobrazili
v ramci  grafického rozhrania (R Graphics) pomocou prikazu Plot, ktory zadame v okne R
Console s nasledovnou syntaxou [6].

x<-c (100, 500,1000,1500,3000,5000,10000)
y1l<-c(-0.09632617,0.09533146,0.001123351,-0.01291797,0.01558909,
- 0.002600598,-0.01346157)

y2<-c(0.05714864,0.0425767,-0.02539113,0.01352994,-0.02095074, -
0.0258149,

-0.01523087)
y3<-c(-0.05543,-0.0175,-0.0166,0.0195,-0.0031,0.0018,-0.00272)
plot(x,yl, type="0o",col=1,main="z4avislost vychylenia bias od poctu

realizacii metdédy bootstrap ",xlab="B",ylim=c(-0.2,0.2),
ylab="bias",

pch=22,bg=3, cex=2)
lines (x,y2 , type="o", col=1l,pch=24,bg=4,cex=2)
lines (x,y3, type="o", col=1l,pch=23,bg=5,cex=2)
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Obrazok 7: Graficka prezentdacia bootstrapového odhadu vychylenia bias pre pocet bootstrapovych opakovani
B =100;500;1000;1500; 3000;5000;10000 v troch pripadoch vyberového suboru ndhodnej premennej
S/S>x

P

zavislost vychylenia bias od po&tu realizécii metédy bootstrap

o 'IFE!\
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Z obrazku 7 je zrejmé, ze pre naSe udaje je (aj vzhl'adom na zobrazeny rozsah
vychylenia) dostacujlici pocet bootstrapovych realizacii na urovni B=1000 a so zva¢sujacim
sa poctom opakovani (napriklad B=10000) sa bootstrapovy odhad éb eSte presnejSie
priblizuje ku odhadu 6 vo vsetkych troch pripadoch. Porovnatelnti hodnotu pre podet
bootstrapovych opakovani B=100000 sme ziskali aj pomocou jazyka VBA. Rovnaky bali¢ek

sme pouzili aj na odhad konfiden¢nych intervalov percentilovou metédou a metédou BCa,
ktoré sme opisali v tretej kapitole prispevku, obrazok 8.

Obrazok 8: Urcenie konfidencného intervalu metodou BCa a percentilovou metéodou V prostredi R pomocou
balicka boot

BOOTSTRAP CCONFIDEWCE INTERVAL CALCULATICHNS
Based on 100000 bootstrap replicates

CALL :

boot.ci(boot.out = bootdata, conf = 0.895, type = "bea")
Intervals :

Level BCa

95% (322.5, 331.2 )

BCCTSTRAFP CONFIDENCE INTIERVAL CALCULATICNS
Based on 100000 bootstrap replicates

CALL :
boot.ci(boot.out = bootdata, conf = 0.95, type = "perc")

Intervals :
Level Percentile
95% (322.0, 330.2 )

Pre odhadnuté konfiden¢né intervaly metédou BCa a perc sme so spol'ahlivostou 0,95teda

dostali vysledky:
Bsca = CVaR (S) €(322,5;331,2)

0,4 = CVaR, (S) €(322;330,2)

perc

Obe metddy je mozné uskutocnit’ aj Vv jazyku VBA na zaklade algoritmov opisanych
v tretej kapitole. Konfiden¢né intervaly sme ur€ili percentilovou metoédou pomocou oboch
jazykov VBA, resp. R a dosiahli sme porovnateI'né vysledky, ktoré sme v prostredi R graficky
znazornili V zavislosti od poctu bootstrapovych opakovani, obrazok 9.
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Obrazok 9:  Graficka prezentdacia odhadu konfidencného intervalu percentilovou metédou pre pocet
bootstrapovych opakovani B =50;100;500;1000;5000

percentilova metéda
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Z grafu na obrazku 9 je zrejmé, Ze pre ,,maly” pocet opakovani sa ,,Sirka” konfiden¢ného
intervalu meni a ,,ustalent* hodnotu nadobuda pri pocte bootstrapovych realizacii B >1000.
Suvisi to s urcovanim empirickych kvantilov bootstrapovej Statistiky, ktoré si pre ziskanie
kvalitnej$ieho vysledku vyzaduji ,,vacsi“ pocet spracovanych udajov. Podobny efekt sa
vyskytuje aj v pripade metédy BCa, ktora v kone¢nom doésledku tieZ vyuziva empirické
kvantily. V pripade nedostatoéného poctu realizacii nas vystup v prostredi R upozorni na
moznu ,,nestabilitu® dosiahnutych vysledkov.

Na zaver sa budeme venovat ziskaniu informécii 0 pravdepodobnostnom rozdeleni
bootstrapovej Statistiky, vtomto pripade vyberového aritmetického priemeru jednotlivych
bootstrapovych vyberov éb,i’ na zéklade ktorého odhadujeme strednu hodnotu nahodnej

premennej S/S>x,.

Tuto ulohu sme realizovali aj pomocou jazyka VBA postupom popisanym v druhej
kapitole a z hodn6t pola strednahodnota wvytvorili histogram. V tejto Casti prispevku

uvedieme aj spdsob pre ziskanie hodnét 6, ;v jazyku R a to pomocou nasledujucich prikazov,
resp. funkcie sample [3].

set.seed (1)

ul0<-mean (data)

bstat<- NULL

for(i in 1:10000) {vyber<-sample (data, 20, replace=TRUE)
u<-mean (vyber)

bstat[i]<-u}

hist (bstat,breaks=30,x1lim= c(315,340))

Na zaklade vizudlneho posudenia zostrojeného histogramu mozeme konStatovat, ze
pravdepodobnostné rozdelenie bootstrapovej Statistiky, ktora reprezentuje v zmysle odhadu
stredni hodnotu ndhodnej premennej S/S > X, nie je symetrické, je pravostranne zoSikmene,
obrazok 10. Potvrdzuje to aj hodnota koeficientu zoSikmenia odhadnutd pomocou funkcie
skewness balicka moments.

> skewness (batat)
[1] 0.5347883
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Obrazok 10: Histogram zostrojeny z hodndt bootstrapovej Statistiky v prostredi R pre B =10000
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Na zéklade tejto informdcie je zrejmé, ze nie je splneny predpoklad o normélnom
rozdeleni vyberového priemeru a odhad konfidenénych intervalov prostrednictvom klasickej
metody norm, by sme nemohli povazovat za ,,dost* kvalitny. Pre porovnanie vysledkov
odhadu konfiden¢nych intervalov s metdédami perc a BCa uvedieme aj odhad konfiden¢ného
intervalu ur¢eného metédou norm v prostredi jazyka R, obrazok 11.

Obrazok 11: Urcenie konfidencného intervalu metédou norm v prostredi R pomocou balicka boot

BCOOTSTRAFP CONFIDENCE INTERVAL CALCULATICHS
Based on 100000 bootstrap replicates

CALL :

boot.ci (boot.out = bootdata, conf = 0.95, type = "norm")
Intervals :

Level Normal

95% (321.6, 329.8

Calculations and Intervals on Criginal Scale

Pre odhadnuty konfiden¢ny interval metdédou norm sme so spol'ahlivostou 0,95 dostali
vysledok:

0,0m = CVaR, (S) €(321,6;329,8)

norm

NaSe uvahy o tom, Ze bootstrapova Statistika sa neriadi normalnym rozdelenim, mozu
potvrdit’ aj udaje poskytnuté funkciou summary v prostredi jazyka R, resp. Andersonov —
Darlingov test normality, ktory je sti¢astou balika nortest.

> summary (bstat) > ad.test (bstat)

Min. 1st Qu. Median Mean 3rd Qu. HMax.

317.2 322.0 323.8 324.0 325.9 342.7 Anderson-Darling normality test

data: bstat
L = 36.779, p-value <« 2.2e-16

5. Zaver

Na zaklade poznatkov uvedenych v prispevku povazujeme za ,,najkvalitnejsi” vysledok
odhad konfidenéného intervalu metodou BCa, t. j. CVaR (S)<(322,5;331,2). Presved¢ili sme

sa, ze v pripade ,,nenarocnej” Statistiky, akou je vyberovy aritmeticky priemer, je v pripade
metody bootstrap postacujuci pocet opakovani na tirovni B>1000. Realizacia percentilovej
metody je jednoduchd, vyuziva pracu s empirickymi kvantilmi, ale v porovnani s metdédou
BCa mozu jej vysledky vykazovat prvky nepresnosti. Metéda bootstrap (napriklad
t-bootstrap, basic bootstrap, BCa, ABC) je v suvislosti s vyuzitim klasického pristupu viac
preferovana. Odhad konfiden¢nych intervalov moze v pripade ,,malych” vyberovych stiborov
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poskytovat’ pri klasickom pristupe skreslené vysledky. Délezitou ulohou zo strany aktuéra je
v ramci vytvoreného interného modelu zabezpecit' plnenie zadvizkov poistovne, vytvorenim
potrebného kapitalu. A kedze sa jeho hodnota urCuje pomocou CVaR (S), je potrebné
aj v jeho pripade ur¢it’ intervalovy odhad zaloZeny na konfiden¢nom intervale pre CVaR,(S).

Prispevok poukazuje na moznost’ realizacie algoritmov vybranych bootstrapovych metod
prostrednictvom procedur vytvorenych v prostredi jazyka VBA, resp. jazyka R, ktory uz nimi
disponuje v ramci jednotlivych balickov. Aktuar by tak mal v ramci realizacie odhadov
klasickymi pristupmi venovat pozornost’ aj bootstrapovym pristupom s cielom dosiahnut’
presnejsie vysledky.
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Quantification of credit risk models

Hussam Musa?, Peter Kristofik?, Peter Sliacky®

Abstract

Credit risk is an unseparated part of financial risk. The credit risk of the company is often
discussed also as the risk of the company default, which is usually associated with the
bankruptcy of the company. Credit risk or default risk involves inability or unwillingness of a
customer or counterparty to meet commitments in relation to any financial transactions. The
Credit Risk is generally made up of transaction risk or default risk and portfolio risk.
Difficulties in credit risk modelling arise due to the fact that the company default occurs mainly
unexpectedly. However, if the default occurs, it often causes the creditors major losses which
size cannot be quantified in advance. The issue of modelling and quantification of credit risk is
the subject of present contribution. The aim of contribution is to analyse and to compare the
basic approaches of credit risk quantification. We have chosen two specific models:
CreditRisk+ and CreditMetrics. The CreditRisk+ model analytically determines the portfolio
credit losses distribution that is caused by defaults of counterparties. In the CreditMetrics
model, the credit migration risk is additionally considered and the future portfolio value
distribution is calculated using the Monte Carlo simulation.

Key words
Company default, CreditRisk+, CreditMetrics, Credit risk modelling

JEL Classification: G32, G34

1. Uvod

Podstupovanie rizika je neoddelitel'nou sucastou kazdej podnikatel'skej, €i investi¢nej
¢innosti. Pre Gspech v tychto ¢innostiach je ddlezité riziku venovat’ vel'ka pozornost’, naucit
sa merat’ riziko a prisposobit’ svoje kroky a rozhodnutia moZznym nasledkom, ktoré riziko
prindSa. Rozhodnutiu, ¢i podstapime riziko, ktoré sme identifikovali a kvantifikovali sa
hovori manaZzment alebo riadenie rizika.

Pojem riziko je znamy od 17. storo€ia, kedy boli prvé terminové obchody s tulipanmi
v Holandsku, alebo sryZzou v Japonsku. Nasledne sa zaal vyvijat' obchod s dlhopismi
a cennymi papiermi. Riadeniu rizik sa zacali venovat’ bankové a finan¢né institucie kvoli
poskytovaniu uverov ariadeniu likvidity. Najvacsi vyvoj v riadeni rizik nastal po pade
Bretton-Woodskeho menového systému v 70. rokoch 19. storocia. Nasledne v 90. rokoch
s rozmachom obchodovania s finanénymi derivatmi sa zacali riadeniu rizik venovat’ aj bezné
podniky (Smejkal, Rais, 2006).

Rizika sa vo vSeobecnosti klasifikuji podl'a zdroja, odkial pochadza neistota. Smejkal
a Rais (2006) delia rizika na finan¢né a nefinan¢né. Predkladany ¢lanok sa venuje kreditnému
riziku, ktoré patri medzi finan¢né rizika a ide o0 riziko straty zapri¢inené zmenou schopnosti
dlZnika splacat’ svoje zavézky. Autori d’alej medzi finan¢né riziké radia trhové riziko (neistota
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plyntica zo zmien trhovych cien aich dopadu na zisk), riziko likvidity (riziko, Ze podnik
nebude mat’ v istom okamihu dostatok finan¢nych prostriedkov) a operacné riziko (riziko
'udskej chyby, respektive zlyhania systému).

2. Kreditné riziko

Kreditné riziko na rozdiel od ostatnych financnych rizik vyplyva priamo z vnutornej
povahy danej investicie. Je rizikom straty vyplyvajicej z moZznosti zlyhania subjektu
(dlznika), resp. protistrany tym, Ze nesplni svoje zavéizky podl'a podmienok kontraktu. Podl'a
Gronchyovej (2008) existuju dve pric¢iny vzniku rizika straty kapitalu:

— Insolventnost’ subjektu alebo protistrany — priame uverové riziko a riziko vysporiadania
— Zmeny kvality ratingu subjektu — zmeny kreditnej prémie

KlIa¢ovym aspektom kreditného rizika je postdenie schopnosti zmluvného partnera
splacat’ svoje zavizky. Subjekty mozu posudzovat’ tito schopnost’ svojim vlastnym internym
hodnotiacim systémom, avSak castokrat prenechaju tato ulohu Specializovanej ratingovej
agentire, ako napriklad Moody’s. Podstatnou rolou pri posudzovani je ndjst vSetky
smerodajné rizikové faktory a priradit’ im vahy podl'a miery dolezZitosti a vplyvu jednotlivych
faktorov (Crosbie and Bohn, 2003).

Analyticky je mozné kreditné riziko rozlozit na niekol’ko zékladnych zloziek. Cisko
a Kliestik (2013) prezentuju toto rozlozenie na zékladnom dvoj-parametrickom modeli, ktory
je zalozeny na riziku protistrany a riziku produktu. Na zdklade tohto modelu je mozZné
celkovu oCakavanu stratu vyjadrit’ nasledovne:

E(L) = E(A) . P(d) . L(d)

E(A) — oc¢akavana rizikova angazovanost’ v okamihu neplnenia zavézkov protistranou
P(d) — pravdepodobnost’ neplnenia protistrany
L(d) — ocakavana vyska straty v pripade neplnenia

Pri riadeni a odhadovani rizika sa vyuZzivaju tiez jedno-parametrické a troj-parametrické
modely. Vyuzitie jedno-parametrickych modelov je v praxi vel'mi malé, pretoze nezohl'adiiuju
dostato¢né parametre pre zloZzitejSie portfolid. PouZivaji sa hlavne pri portfoliach s velmi
Standardizovanymi produktmi alebo pri velmi bonitnych inStrumentoch. Troj-parametrické
modely navySe zohl'adituju oproti zakladnému modelu vyvoj vySky rizikovej angaZovanosti
Vv Case. Tretim parametrom je teda angaZovanost’ pri neplneni zavézkov, ktorou je oCakavana
hodnota pohl'adavky v okamihu, kedy nie je plnenie zavéizku (Vlachy, 2006, s.149).

Podl'a Mernu (2007 s. 47) sa pre odliSenie rizik s vysokym dopadom od rizik s nizkym
dopadom vyuziva nasledovny maticovy diagram (Schéma 1). Diagram rozdeluje
pravdepodobnost’ a dopad rizika do Styroch kategorii.
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Schéma 1: Maticovy diagram dopadu rizika

vysoka pravdepodobnost’
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v

nizky dopad < vysoky dopad

Macata Aligatory

nizka
Zdroj: viastné spracovanie podla Merna (2007, s. 47)

Merna (2007, s. 47) klasifikuje jednotlivé kategérie nasledovne: Steniata — projekty
s vysokou pravdepodobnost'ou neocakavanych udalosti, ale nizkym dopadom. To znamena,
ze je vysoka pravdepodobnost’ insolventnosti, ale len kratkodobo, respektive spravnym
manazmentom sa to da rychlo napravit. Tigre — projekty s vysokou pravdepodobnostou
a dopadom neocakavanych udalosti, ¢o ich robi nebezpecnymi aje potrebné ich rychlo
neutralizovat’. Macata — projekty s nizkou pravdepodobnost'ou a dopadom neocakavanych
udalosti, ¢o je idedlny stav pre realizaciu. Aligatory — projekty s nizkou pravdepodobnost'ou
neoCakdvanych udalosti, ale s vysokym dopadom. To znamenda, Ze je nebezpetné takyto
projekt realizovat’, ale d4 sa nebezpecenstvu vyhnut.

3. Vybrané modely kvantifikacie kreditného rizika

Posudzovanie bonity klientov, resp. rizikovosti portfélia v minulosti prebiehalo hlavne
prostrednictvom individudlnej analyzy. Dnes sa na toto posudzovanie prevazne vyuzivajl
takzvané scoringové modely, ktoré zohl'adiiuja pri kvantifikacii rizika viacero parametrov
(Misankova, KociSova & Adamko, 2014).

Cisko aKliestik (2013) rozdel'uji modely na zéklade definicie rizik na dve zakladné
kategorie. Prvou je skupina modelov ,,Default-mode®, ktoré sa zameriavaju na predikciu strat
sposobenych defaultom, pricom beru do uvahy len dve mozZnosti, zlyhanie a nezlyhanie.
Druhou skupinou st modely ,,Mark-to-market”, ktoré sa zameriavaji na zmeny trhovej
hodnoty tiveru a pomocou ratingovych systémov determinuji zmeny kvality tverového
dlznika. V c¢lanku sa dalej venujeme definicii a porovnavaniu modelov CreditMetrics
a CreditRisk™ z ktorych kazdy je zastupcom jednej z uvedenych skupin modelov.

3.1 Credit Metrics

Tento model patri do skupiny modelov ,,Mark-to-market”, pretoze odhaduje zlyhania
emitenta na zaklade zmeny ratingu. Podl'a Adamka, KlieStika a Birtusa (2014) analyza celého
portfolia vychadza z postdenia kreditného rizika jednotlivych inStrumentov. Model bol
vytvoreny v roku 1997 bankou J.P. Morgan a od roku 1999 sa stal sucastou manazmentu
kreditného rizika v skoro vSetkych poprednych bankéach. Podl'a JaroSa a kol. (2014) je vyvoj
modelov Vv turbulentnej dobe vel'mi délezity, ¢o vidiet’ aj na modeli CreditMetrics, ktory sa
konStantne vyvijal astal sa dostato¢ne flexibilny, aby dokazal reagovat na vyvoj trhu
a regulacné opatrenia.
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CreditMetrics je model merania kreditného rizika portfélia, ktory premieta zmeny
V kredibilite dlznika do zmien vo vySke moznych strat. Meria neistotu buducej hodnoty
portfdlia, zapri¢ineni moznou migraciou v kreditnej kvalite emitenta, pricom berie do tivahy
okrem defaultu aj zmeny v ratingu dlznika a ich vplyv na hodnotu portfolia (Kollar, Weissova
& Siekelova, 2015). Ohodnocuje teda nie len riziko defaultu ale aj riziko kreditného spreadu.

Scheéma 2: Schéma modelu CreditMetrics

Expozicia Kreditny VaR Korelacia
(1 o, Charakteristika Kreditny Ratingova historia,
Portfdlio Kreditny rating inStrumentu spread akciova historia
v v v \4 l
Trhové Pralvde,rp.odobnogt Nahrada pri Sucasna Modely
L migracie medzi p hodnota (napr.
volatilita . zlyhani - .
ratingmi in§trumentu korelacné)
v v v \4 l \ 4 v
. . , . . Zdruzena zmena
Rozlozenie Smerodajna odchylka hodnoty dana zmenou kvality kreditného
expozicie ratingu pre jeden in§trument ratingu
\ v /
Kreditné portfolio VaR

Zdroj: vilastné spracovanie podla J. P. Morgan (1997)

Podl'a dokumentu banky J. P. Morgan (1997) model CreditMetrics pozostava zo Styroch
zakladnych cCasti (Schéma 2). Prvou je kreditna hodnota v riziku (VaR — Value at Risk), ktora
je zakladnou castou tohto modelu spolo¢ne s kreditnou portféliovou hodnotou v riziku.
Tretou Castou je korelacia a poslednou je expozicia. Spolo¢ne tieto Casti reflektuju riziko
celého portfolia. Ako vidiet’ na Schéme 2, prva Cast’ z troch krokov zobrazuje riziko pre jeden
inStrument pomocou smerodajnej odchylky a percentilu. Druhd, tretia a Stvrta ¢ast’ potom
identifikuju kreditné riziko celého portfolia.

3.2 Credit Risk+

Credit Risk™ je metoda vypoétu rozdelenia moznych kreditnych strat portfélia, ktoru
vyvinula banka Credit Suisse v roku 1997. Pouziva sa pre stanovenie rizika pre pdzicky,
derivaty atiez obchodovate'né dlhopisy, ako v maloobchode, tak v korporatnom odvetvi.
Metdda je zalozena na portfoliovom pristupe k modelovaniu rizika defaultu, pricom berie do
uvahy informdacie tykajice sa velkosti a splatnosti inStrumentov, kreditnej kvality
a systematického rizika dlznika (Credit Suisse, 1997).

Model CreditRisk™ patri do skupiny ,,Default-mode“ modelov kvantifikacie kreditného
rizika. Je to staticky model kvantifikacie kreditného rizika, resp. urovania defaultu, ktory
nevytvara predpoklady o pric¢inach defaultu, ale predpoklada, ze defaulty sa vyskytuju v slede
udalosti tak, ze nie je mozné predpovedat’ presny Cas ich vyskytu ani ich pocet (Kliestik &
Cug, 2015). Model si vyzaduje len niekol’ko vstupov, a to: expoziciu, defaultné miery pre
kazdy inStrument, volatilitu jednotlivych defaultnych mier a mieru navratnosti pri defaulte.
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Jednotlivé komponenty metody, ale aj modelu CreditRisk* zobrazuje Schéma 3 podla Credit
Suisse Firs Boston International (1997).

Schéma 3: Komponenty metody CreditRisk™

CreditRisk*
Meranie kreditného rizika Ekonomicky kapital Aplikécia metodiky
I I I
CreditRisk* model Rozdelenie strat Provizie
- Expozicie kreditného defaultu Limity

Defaultné miery

Volatilita defaultnych mier
- Miera navratnosti  pri
defaulte

Analyza scendrov Manazment portfolia

Zdroj: vilastné spracovanie podla Credit Suisse First Boston International (1997)

Podla Kliestika a Cuga (2015) kvantifikiciu kreditného rizika modelom CreditRisk"
ovplyviiuji vo vyraznej miere aj vonkajsSie faktory, ako je napriklad stav ekonomiky, pretoze
moézu zapriinit’ koreldciu medzi jednotlivymi defaultmi. Deje sa tak aj napriek tomu, ze
normalne medzi nimi nie je ziadny vztah. Efekty tychto faktorov st zapracované do modelu
CreditRisk® pomocou volatilit defaultnych mier a analyzy sektorov namiesto pouzitia
korelacii defaultov ako priameho vstupu do modelu.

4. Zaver

Modely kvantifikacie kreditného rizika je mozné porovnavat na zaklade klucovych
veli¢in, ako st definovanie rizika, zdroje rizika, pozadované udaje, charakteristika a volatilita
kreditnej udalosti, vynosové percento, ¢iselné vyjadrenie modelu a klasifikacia nebezpecnosti
(Saunders & Allen, 2002). Modely CreditMetrics a CreditRisk® sa lisia v mnohych
aspektoch, pozaduji rozne vstupné data, maju iné predpoklady, vyuzivaju rozne pristupy
a liSia sa vystupmi. Tieto zakladné rozdiely porovnava Tabul’ka 1.

Tabulka 1: Porovnanie modelov CreditMetrics a CreditRisk*

CreditMetrics

CreditRisk*

Autor

J.P. Morgan

Credit Suisse

Typ modelu

Mark-tomarket

Default-mode

Definicia rizika

riziko kreditného spreadu a defaultu

riziko defaultu

Zdroj rizika

pravedpodobnost’ defaultu

Pozadované data

historicka matica migracie, kreditné
spready, vynosova krivka, miery
navratnosti, korelacia, vyska
expozicii

defaultné miery a ich volatilita,
informacie o vonkajsich
faktoroch, miery navratnosti,
vyska expozicii

Charakteristika
kreditnej udalosti

kreditna migracia

nahodna pravdepodobnost’
defaultu

Volatilita kreditnej
udalosti

konstantna alebo nadhodna

nahodna

Miera navratnosti

nahodna (Beta rozdelenie)

kons$tantna v ramcei skupiny

Numericky pristup simulaény aj analyticky analyticky
Klasifikacia rizika ratingy expozicia skupin
Hlavny vystup rozdelenie hodndt portfolia rozdelenie strat portfolia
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Porovnavané modely sa lisia tiez v rychlosti ich vypoétu. Vypocet modelu CreditRisk",
ktory je pocitany analytickou metodou je ovel'a rychlejsi, ako vypocet metody CreditMetrics,
ktora vyuziva simulaéné modely. Dal§im rozdielom je pristup tychto modelov k miere
defaultu. Model CreditMetrics povazuje mieru defaultu za diskrétnu, priCom model
CreditRisk™ za spojith veli¢inu. Tieto pristupy predstavuji r6zne chovanie miery zlyhania.
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Financing of small and medium sized enterprises in
selected EU countries

Hussam Musa, Zdenka Musova, Zuzana Strokova !

Abstract

In Europe, small and medium sized enterprises (SMEs) are the source of economic growth and
new jobs. These enterprises, however, often face problems finding money to finance their
research, develop new products or access new markets. Access to finance represents one of the
most significant challenges for SMEs. To ensure SMEs creation, existence and growth it is
vitally important to understand the financing needs of SMEs, the main barriers to finance
availability and accessibility. The aim of this paper is to briefly present the results of surveys
about financing SMEs in selected EU countries. The study highlight the differences and
obstacles in SMEs financing in selected EU countries. The paper focuses on the results of the
own empirical survey about financing SMEs in Slovak Republic.

Key words

Financing, bank loan, bank overdraft, small and medium sized enterprises
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1. Uvod

Malé a stredné podniky su povaZzované za hybnu silu vyspelych trhovych ekonomik.
Vyznam tohto segmentu spociva nielen vo funkciach, ale aj v postaveni, ktoré zastava
Vv narodnom hospodarstve (Mala, Sedliacikova and Kas¢ékova, 2015). Velkou prekazkou
Vv rozvoji malych a strednych podnikov bola Vv poslednych rokoch globalna finanéna
a hospodarska kriza a jej nasledky, ktoré zanechali vyrazné stopy nielen vo finanénom, ale aj
nefinanénom sektore. Kriza znamenala zavazny externy Sok aj pre malé a stredné podniky na
Slovensku (d’alej len “MSP”), ktoré pocitili jej dopady najméd v poklese prijmov, ubytku
objednavok, zhorSeni platobnej discipliny (prvotnd a druhotnd platobna neschopnost) ¢i v
sprisneni podmienok poskytovania bankovych uverov.

Podl'a prieskumu Eurépskej komisie (2015a) sa podnikatel'ska populacia sklada takmer
vyluéne z MSP vo vsetkych ¢lenskych Statoch. Podiel MSP na celkovej podnikovej populacii
sa pohybuje v intervale od 99,5 % (Luxembursko, Nemecko) po viac ako 99,9 %
(Portugalsko, Taliansko a Grécko). Kym MSP tvoria prakticky rovnaky podiel na celkovom
pocte podnikov podsobiacich v €lenskych $tatoch, ich ekonomicky prinos sa vyrazne odliSuje
(napr. v roku 2014 sa pocet MSP na miliéne eur pridanej hodnoty v nefinanénom sektore
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pohyboval v rozpiti od 2 v Luxembursku po 27 v Bulharsku). Celkovo mozno povedat’, ze
vacsina stredoeurdpskych krajin je charakteristickd vysokym poctom MSP na miliéne eur
vytvorenej pridanej hodnoty v porovnani so zadpadoeuropskymi krajinami. Vyznam MSP je
dany nielen ich podielom na najdélezitejSich ukazovateloch narodného hospodarstva, ale
mdzeme pozorovat’ aj ich d’alSie ekonomické a spoloc¢enské prinosy.

Medzi spolocenské prinosy MSP moézeme zaradit' zabezpecenie garancie slobody
a stabilizacie spolocnosti a reprezentaciu miestneho kapitalu. Podl'a Vebera, Srpovej a kol.
(2012) sa MSP garanciou zabezpeCenia tych najbeznejSich slobod. Davaju Sancu
k slobodnému uplatneniu ob¢anov — podnikatelov, davaji Sancu k realizacii Tudi
Vv produktivnom procese. MSP nemdzu dosiahnut’ monopolné postavenie, st vlastne
protipolom ekonomickej a politickej moci. Existencia MSP stabilizuje spolocnost, pretoze
akékol'vek vyrazna politickd neistota a radikdlne prady st pre ne zdrojom rizik. Ked'ze su
MSP zvécsa vlastnené domacimi subjektmi (vlastnictvo zahrani¢nym subjektom je skor
vynimo¢né), moézeme povedat, Ze segment MSP reprezentuje miestne vlastnicke pomery.
Ekonomické ozivenie regionu vedie vacSinou prostrednictvom podpory MSP v danom
regione, pretoze efekty z podnikania tychto podnikov ostavajua v danej oblasti.

Ekonomické prinosy MSP mdzeme rozdelit' do troch oblasti, a to: MSP st protipélom
monopolov, su flexibilné a st neoddelitelnou stucastou ekonomiky. Veber, Srpova a kol.
(2012) uvadzaju, ze MSP tvoria dynamicky moment v Struktire podnikatel'skych subjektov
a Vv obdobi nastupu multinaciondlnych a transnacionalnych korporacii su prave MSP tymi
podnikmi, ktoré brania v posiliiovani monopolnych tendencii vel’kych spolo¢nosti. Na jednej
strane je snahou velkych podnikov vytlacat MSP z trhu a ziskat’ ich trhovy podiel, ale na
druhej strane MSP stale objavuji nové vyklenky, v ktorych sa rozvijaji. Dalsim
ekonomickym prinosom MSP je ich flexibilita, ktord spociva v rychlom prispdsobovani sa
meniacim podmienkam na trhu. Nesmieme zabudnut’ ani na ekonomické prinosy vyplyvajice
Z postavenia MSP ako neoddelitenej sucasti ekonomiky, ¢o dokazuje podiel MSP na
celkovom pocéte podnikov, podiel na zamestnanosti, na tvorbe pridanej hodnoty, zisku a pod.

MSP maji napriek svojim nespornym prinosom a vyhoddm aj nevyhody vyplyvajuce
z podstaty MSP azo S$pecifickych podmienok na podnikanie na Slovensku (Fetisovova,
Vlachynsky and Sirotka, 2004). Podl'a Sobekovej Majkovej (2011) K prvej skupine nevyhod
patri najmd obmedzeny pristup k finanénym, resp. uverovym zdrojom, zapri¢ineny najma
vysokou rizikovostou MSP. K rovnakému ndzoru sa priklanaju aj Fetisovova, Hucova, Nagy
and Vlachynsky (2012) vtom, Ze obmedzeny pristup k uverovym zdrojom povazuja
za Standardny problém MSP.

Belanova (2015) dodéva, ze situacia, ked” vyznamny podiel MSP nemdze naplnit’ svoje
finanéné potreby — nemdzZe ziskat' financné zdroje prostrednictvom bankového sektora,
kapitalovych trhov, resp. ostatnych dodavatel'ov finan¢nych zdrojov, sa oznacuje ako finan¢na
medzera MSP (SME Financing Gap).

1.1  Financovanie MSP cudzimi finanénymi zdrojmi v ¢lenskych krajinach EU

Bankové uvery umoziuja, napriklad v porovnani s kapitdlovym financovanim, zachovat’
vlastnictvo podniku, vytvorit' osobnejsi a dlhodobejsi vztah medzi bankou a klientom a
prindsaju nizSie ndklady na jeho ziskanie. Nevyhodou je, Ze banka poskytuje uvery
podnikatel'skym subjektom s nizSou mierou rizika a zvycajne nie je ochotné pozicat’ zdroje na
dlhodobé projekty.

Povolené precerpanie alebo kontokorentny tuver je najrozSirenejSim kratkodobym
bankovym uverom. Jeho zékladom je kontokorentny tucet vedeny v banke, ktory je
kombindciou bezného a tverového uctu. Na tento tcet prichadzaju prijmy podniku a pomocou
tohto uctu sa vykondvaju aj platby podniku. Na jednej strane je jeho vyhodou okamzita
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dostupnost’” kratkodobych penaznych prostriedkov bez osobitnej Ziadosti, na druhej strane je
jednym z najdrahsich kratkodobych bankovych tverov (Cisko, Stofkova et al., 2013; Cisko
and Kliestik, 2009).

Nasledujuci obrazok 1 prezentuje vysledky prieskumu Eurdpskej komisie (2015b) v oblasti
vyuzivania / nevyuzivania uverovej linky, kontokorentného uveru alebo kreditného
preerpania MSP v ¢&lenskych krajinach EU v priebehu poslednych Siestich mesiacov, t.j.
od Aprila do Septembra 2015. Z obrazka vyplyvaju podstatné rozdiely vo vyuzivani
uvedenych foriem financovania medzi ¢lenskymi krajinami. Priblizne polovica vSetkych MSP
na Malte, v frsku, Finsku a Taliansku vyuZila averovu linku alebo prederpanie, kym v Grécku
a Estonsku len 15 % MSP vyuzilo tento typ financovania v priebehu poslednych Siestich
mesiacov. Slovenské a pol'ské MSP sa vo vyuzivani uverovej linky alebo precerpania
pohybovali na arovni priemeru EU-28 (37 %).

Obrdzok 1: Prehlad vyuZivania wverovej linky, kontokorentného wuveru alebo kreditného precerpania MSP
v EU28 V poslednych 6 mesiacoch (od aprila do septembra 2015)
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Nasledujuci obrazok 2 prezentuje vysledky v oblasti vyuzivania bankovych uverov MSP v
&lenskych krajinach EU v priebehu poslednych §iestich mesiacov. Z obrazka vyplyva, ze MSP
v Belgicku, Francuzsku a Taliansku vyuzivali bankové tvery najCastejSie. V Estonsku a
Mad’arsku menej ako jeden z desiatich MSP vyuzil tento typ financovania. Slovenské MSP sa
vo vyuzivani bankovych tverov nachadzali mierne pod priemerom EU-28 (19 %).
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Obrazok 2: Prehlad vyuzivania bankovych iiverov MSP v E U28 v poslednych 6 mesiacoch (od aprila do
septembra 2015)
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Vysledky prieskumu vo vyuzivani povoleného precerpania a bankovych tverov MSP v
Clenskych krajinach poukazali na vyraznejSie rozdiely vo vyuZzivani uvedenych foriem
financovania MSP medzi ¢lenskymi krajinami EU. Slovensko je jednou z &lenskych krajin, v
ktorej prevlada bankové financovanie a bude aj nad’alej dominantnym zdrojom financovania
podnikov na Slovensku. V nasledujucej Casti prezentujeme vysledky vlastného prieskumu v
oblasti vyuzivania cudzich finan¢nych zdrojov MSP na Slovensku, ktoré podporuju nase
tvrdenie.

1.2 Vysledky prieskumu zameraného na financovanie MSP na Slovensku

Vyskum zamerany na financovanie MSP sme realizovali od 26. oktébra 2015 do 27.
novembra 2015. V priebehu mesiaca sme rozposlali 5 000 dotaznikov MSP, pricom sa nam
podarilo ziskat’" 214 vyplnenych dotaznikov (névratnost 4,28 %). Cielom dotaznikového
prieskumu bolo zhodnotit’ financovanie MSP na Slovensku v krizovom a pokrizovom obdobi.
Dotaznik bol prioritne zamerany na financovanie MSP cudzimi finanénymi zdrojmi.

Najviac dotaznikov sa nam podarilo ziskat' z Bratislavského (26,17 %), Trnavského
(13,55%), Banskobystrického (12,15 %) a Zilinského kraja (11,21 %). Z ostatnych krajov sa
nam podarilo ziskat’ relativne rovnomerny pocet dotaznikov, t.j. z Nitrianskeho (9,81 %),
Kosického (9,35 %), Presovského (8,88 %) a Trencianskeho kraja (8,88 %).

Z hladiska velkostného kritéria sa nam podarilo ziskat' najviac dotaznikov z kategorie
malych podnikov (43,93 %) a mikro podnikov (38,32 %). Najmenej dotaznikov sme ziskali
z kategorie strednych podnikov (17,76 %).

Z hladiska odvetvovej struktary tvorili najpocetnejSiu skupinu priemyselné a stavebné
podniky, ktoré boli v stibore zastipené rovnakym podielom 25,70 %. Druhu najpocetnejSiu
skupinu tvorili podniky v oblasti velkoobchodu, maloobchodu, oprav motorovych vozidiel
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a motocyklov (17,29 %). Tretou skupinou s najvacSim zastipenim v subore boli podniky
Vv oblasti pol'nohospodarstva, lesnictva a rybolovu (12,62 %).

Z vysledkov prieskumu vyplynulo, ze viac ako polovica (57,0 %) MSP vyuzivala okrem
vlastnych finanénych zdrojov aj cudzie finan¢né zdroje (bankovy uver, lizing, atd’.)
Vv krizovom a pokrizovom obdobi. Ak sa osobitne pozrieme na mikro podniky a osobitne na
malé a stredné¢ podniky, zistime, ze 63,71 % mikro podnikov zapojenych do prieskumu
vyuzivalo cudzie zdroje financovania, pokym Vv kategorii podnikov s poctom zamestnancov od
10 — 249 vyuzivalo cudzie zdroje financovania 73,45 % podnikov.

V tabulke 1 uvadzame prehl'ad intenzity vyuzivania cudzich finan¢nych zdrojov MSP
V krizovom a pokrizovom obdobi. Tabulka bola spracovand na zdklade vyhodnotenia
dotaznikovej otazky, ktord mala charakter Skalovej otazky. Jednotlivi respondenti mali
pomocou 5-stupiiovej hodnotiacej Skaly urCit’ intenzitu vyuzivania jednotlivych finanénych
zdrojov, pricom sme jednotlivym stupiiom priradili nasledujiuce vahy: 1 = ziadna intenzita, 2
= slabd intenzita, 3 = stredne silna intenzita, 4 = vysoka intenzita, 5 = vel'mi vysoka intenzita.

Tabulka 1: Intenzita vyuzivania cudzich financnych zdrojov MSP v krizovom a pokrizovom obdobi

Finan¢ny zdroj / Hodnotiaca Skala 1 2 3 4 5 Viazeny? priemer
Povolené precerpanie bankového uctu 43,69% | 15,53% | 18,45% | 12,62% | 9,71% 2,21
Bankovy uver 25,00% | 17,31% | 36,54% | 9,62% | 11,54% 2,65
Ostatné pozicky (od rodiny, znamych) 63,37% | 15,84% | 10,89% | 8,91% | 0,99% 1,68
Lizing 36,89% | 21,36% | 31,07% | 5,83% | 4,85% 2,20
Faktoring 91,92% | 4,04% | 3,03% | 1,01% | 0,00% 1,13
Forfaiting 98,00% | 2,00% | 0,00% | 0,00% | 0,00% 1,02
Dodavatel’sky aver 75,76% | 5,05% |13,13% | 2,02% | 4,04% 1,54
Obchodny uver 89,00% | 3,00% | 3,00% | 4,00% | 1,00% 1,25
Zmenka 95,00% | 2,00% | 2,00% | 1,00% | 0,00% 1,09
Preddavky od odberatel’ov 71,00% | 18,00% | 10,00% | 1,00% | 0,00% 1,41
Iné 98,00% | 0,00% | 2,00% | 0,00% | 0,00% 1,04

Z tabul’ky 1 a z poradia vaZenych priemerov pri jednotlivych finanénych zdrojoch vyplyva,
ze MSP v krizovom a pokrizovom obdobi najintenzivnejSie vyuzivali bankovy uver, povolené
precerpanie bankového uctu a lizing.

Z hladiska velkostnej kategérie mali najpocetnejSie zastupenie vo vyuZzivani bankovych
uverov malé podniky (50). Druhou najpocetnejSou skupinou vo vyuzivani bankovych tverov
boli mikro podniky (27) a najmensie zastipenie mali stredné podniky (18).

NajvyuZzivanej$im druhom bankového tveru medzi MSP Vv krizovom a pokrizovom obdobi
(50,64 %) bol kontokorentny uver. Tato skuto¢nost’ nie je prekvapujiucim zistenim, pretoze
tento druh kratkodobého uveru poskytuju banky formou povoleného debetu k bankovému
uctu a podnik ho moéze pouzit’ okamzZite na financovanie svojich prevadzkovych potrieb. Na
poskytnutie kontokorentného uveru banky do urcitej vysky tverového limitu nekladd prisne
poziadavky, nepozaduju zabezpecenie, ¢i preukazovanie ucelu pouzitia tveru. Rozvojovy
uver bol druhym najvyuZzivanejSim tverom medzi MSP (23,08 %). Tretim najvyuzivanejSim
uverom boli kratkodobé ucelové uvery (13,46 %). Iné Gverové formy (devizové uvery, uvery
na otvorenie akreditivu, na kratkodobé preklenutie nedostatku vlastnych zdrojov...) vyuzilo
6,41 % MSP. Hypotekarny uver vyuzilo 6 podnikov a 3 podniky vyuzili iné druhy bankovych
uverov, t.j. prevadzkovy, stavebny a revolvingovy uver. Jeden podnik vyuzil eskontny uver a

2 Pri vypoéte vazeného aritmetického priemeru sme pouzili vahy a hodnoty sme nasledne vynasobili
percentualnym podiclom odpovedi pri konkrétnom finanénom zdroji pri konkrétnej hladine
vyznamnosti.
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lombardny tver nevyuzil ani jeden z MSP. Prehlad vyuzivania jednotlivych druhov
bankovych tverov prezentuje obrazok 3.

Obrazok 3: Prehlad vyuzivania jednotlivych druhov bankovych uverov

ne
iné uverove formy
eskontny uver

kratkodobéucelovéuvery 13.46%

kontokorentny uver 50,64%

hypotekarny uver 3.85%

rozvojovy iver | 23,03

0,00% 10,00% 20,00% 30,00% 40.00% 50.00% 60.00%

Podiel respondentov

V' nadviznosti na vyuZivanie cudzich finanénych zdrojov MSP v krizovom a pokrizovom
obdobi sme sa v dotaznikovom prieskume zamerali aj na faktory, ktoré MSP ovplyviiuju pri
vybere cudzich finanénych zdrojov. V tabulke 2 uvadzame prehl'ad faktorov ovplyviujucich
MSP pri vybere cudzich finanénych zdrojov. Tabul’ka bola spracovana na rovnakom principe
ako tabulka 1, pricom respondenti mali moznost’ urit’ na 5-stupfiovej hodnotiacej stupnici
dolezitost’ (1 = Ziadna dodlezitost, 2 = slaba dodlezitost, 3 = stredna ddlezitost’, 4 = vysoka
dolezitost, 5 = vel'mi vysoka ddlezitost’) jednotlivych faktorov ovplyviiujicich vyber cudzich
finan¢nych zdrojov.
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Tabulka 2: Délezitost faktorov ovplyviiujucich MSP pri vybere cudzich financénych zdrojov

Faktor / Hodnotiaca $kila 1 2 3 4 5 Vazeny® priemer
Majetkova §truktira 33,73% | 15,66% | 20,48% | 18,07% | 12,05% 2,59
Naklady na ziskanie vlastncho a 15,29% | 9,41% | 28,24% | 27,06% | 20,00% 3,27
cudzieho kapitalu

Néklady finanénych tazkosti 30,95% | 20,24% | 26,19% | 10,71% | 11,90% 2,52
Vyska a volatilita podnikového zisku 34,52% | 13,10% | 42,86% | 5,95% | 3,57% 2,31
Urovei a stabilita cash flow 28,57% | 7,14% | 29,76% | 23,81% | 10,71% 2,81
Sposob a intenzita zdafnovania 35,71% | 9,52% |30,95% | 16,67% | 7,14% 2,50
Finanéna flexibilnost 29,76% | 7,14% | 30,95% | 23,81% | 8,33% 2,74
Dividendova politika 67,86% | 20,24% | 10,71% | 1,19% | 0,00% 1,45
Snaha o qdrianie vlastnickej kontroly 42.17% | 6,02% | 21.69% | 18.07% | 12,05% 2,52
nad podnikom

Situdcia na finanénom trhu 40,48% | 11,90% | 25,00% | 15,48% | 7,14% 2,37
Potencialne investi¢né zaimery 41,67% | 10,71% | 26,19% | 14,29% | 7,14% 2,35
Cas 27,06% | 17,65% | 29,41% | 16,47% | 9,41% 2,64
Prislu$nost’ podniku k odvetviu 53,01% | 13,25% | 18,07% | 9,64% | 6,02% 2,02
Faza Zivotného cyklu podniku 46,43% | 15,48% | 27,38% | 8,33% | 2,38% 2,05
Makroekonomické podmienky 40,48% | 14,29% | 34,52% | 9,52% | 1,19% 2,17
Iné 89,29% | 2,38% | 8,33% | 0,00% | 0,00% 1,19

Z tabulky a z poradia vazenych priemerov pri jednotlivych faktoroch vyplyva, ze MSP pri
vybere cudzich finan¢nych zdrojov najviac ovplyvituju ndklady na ziskanie vlastnych
a cudzich finanénych zdrojov. Daldim vyznamnym faktorom je pre MSP urovei a stabilita
cash flow a finan¢na flexibilnost.

1.3 Vnimanie financovania ako bariéry v rozvoji podnikania MSP

MSP sa pri svojom podnikani stretavajui  okrem Standardnych problémov
aj s neStandardnymi, Specifickymi problémami, ktoré sme spomenuli v Gvode prispevku.
Z prieskumu Oc¢akavania podnikatel'skej sféry* (2016), ktory Slovenskd obchodna
a priemyselna komora realizuje kazdy rok, vyplyva, ze podniky na Slovensku povazuju
dlhodobo za najvyznamnejsie prekazky, resp. rizika pri podnikani:

- vysoké danové a odvodové zat'azenie,

- nizku vymoZitel'nost prava,

- klientelizmus a korupciu pri verejnom obstaravani.

Podnikatel'ska sféra dlhodobo nepocituje zlepsenie v uvedenych oblastiach, o com svedci
aj poradie vyznamnosti tychto prekazok, ktoré sa nezmenilo od roku 2007.

V stvislosti s odstranenim najvyznamnejSich bariér v podnikani na Slovensku Aliancia
podnikatel'ov Slovenska (2016) zverejnila desatoro poziadaviek podnikatel'ov, ktorymi mdze
vlada SR zlepsit podmienky v ekonomike od roku 2016. Podnikatelia apeluju na vladu SR,
aby doslo k zniZeniu dani a odvodov. Medzi d’al§imi poziadavkami podnikatel'ov sa vyskytlo
odstranenie byrokracie Vv podnikani, podpora hospodarskej sitaze, zlepSenie vzdelavania,
zvysenie transparentnosti a ocistenie verejného Zivota.

Podl'a prieskumu SME’s Access to Finance survey (2015b) MSP v Eurdpskej Gnii v
stCasnosti povazuji za najvyznamnejSi problém v podnikani nedostatok zakaznikov (25 %
MSP). Dasimi bariérami v podnikani sia dostupnost kvalifikovanej pracovnej sily
a manazmentu (18 % MSP), konkurencia (14 % MSP), vyrobné naklady a ndklady na

3 Pri vypoéte vazeného aritmetického priemeru sme pouzili vahy a hodnoty sme nasledne vynasobili
percentualnym podielom odpovedi pri konkrétnom faktore pri konkrétnej hladine vyznamnosti.

“Do prieskumu Oc¢akéavania podnikatel'skej sféry sa v roku 2015 zapojilo 203 respondentov, pri¢om
boli zastipené vSetky velkostné kategérie podnikov (okrem mikro podnikov).
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pracovanu silu (13 % MSP) aregulacia (13 % MSP). Pristup k finanénym zdrojom je
prekazkou len pre 10 % eurdpskych MSP.

Aj vysledky prieskumu Survey on the Access to Finance of Enterprises (ECB, 2015)
dokazuju, ze MSP v eurozéne boli najmenej znepokojené pristupom k finanénym zdrojom
ako prekazkou podnikania v porovnani s inymi faktormi stavisiacimi sich podnikatel'skou
¢innostou. Pristup k finanénym zdrojom je najmenej dolezitou prekazkou v podnikani pre
MSP v eurozéne (11 %), kym hladanie zdkaznikov zostdva dominantnou prekazkou
podnikania (25 %). Medzi dal§imi vyznamnymi prekazkami sa vyskytli nedostatok
kvalifikovanej pracovnej sily, rastice vyrobné naklady anaklady na pracovnu silu,
konkurencny tlak a regulacia.

Aj vysledky nasho prieskumu preukazali, ze MSP na Slovensku nevnimaji pristup
k finanénym zdrojom ako najvyznamejsiu bariéru V rozvoji svojho podnikania. Prehl'ad
najvyznamnejSich bariér v rozvoji podnikania MSP na Slovensku prezentuje obrazok 4.

Obrazok 4: Prehlad najvyznamnejsich bariér v rozvoji podnikania MSP

Bariéry podnikania MSP

ineé 2,63%
nepriaznivé trhové podmienky P 12,28%
vysoké danovéa odvodoveé zatazenie 27.02%

administrativna zataz

vysokévyrobnénaklady anaklady na..

dostupnost kvalifikovanej pracovnej sily

tazlkostipri ziskavani cudzich finanénych. .
nedostatok finanény ch zdrojov
konkurencia

nedostato¢ny dopyt

0.00% 5.,00% 10,00% 15,00% 20,00%0 25,00% 30,00%

Podielrespondentov

MSP zapojené do prieskumu povazovali za najvyznamnejSiu bariéru V rozvoji svojho
podnikania vysoké danové a odvodové zatazenie (71,96 %) a dostupnost kvalifikovanej
pracovnej sily (40,19 %). Priblizne rovnaké percento respondentov povazovalo za rovnako
vyznamnu prekdzku v podnikani administrativhu zataz (33,18 %) a nepriaznivé trhoveé
podmienky (32,71 %). Vyznamnou bariérou podnikania boli aj vysoké vyrobné naklady
a naklady na pracovnt silu (29,44 %), siln¢ konkurencné prostredie (20,09 %).

2. Zaver

Financovanie podnikov je jednou z najdélezitej$ich funkcii finan¢ného riadenia podnikov,
ale aj nevyhnutnou podmienkou pre ich prezitie a rast. Malé a stredné podniky najmi
Vo svojich zaCiatkoch bojuji S nedostatkom kapitdlu potrebnym na rozbehnutie ich
podnikania. Nedostatok finan¢nych zdrojov a obmezeny pristup k cudzim finanénym zdrojom
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(najmi bankovym tverom) su povazované za najvyznamnejsie prekazky v rozvoji podnikania
MSP. Vypuknutie globalnej finanénej a hospodarskej krizy sposobilo este vicsie prehibenie
tychto problémov, ¢o sa prejavilo napriklad v sprisneni Giverovych podmienok zo strany bank.

V stcasnosti MSP v EU-28 nevnimaju pristup k finanénym zdrojom ako najvyznamnejsiu
prekazku v rozvoji svojho podnikania. V centre pozornosti su prekazky ako vysoké danové
a odvodové zat'azenie, nedostatek zakaznikov, dostupnost kvalifikovanej pracovnej sily
alebo administrativna zat'az.
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Investment Crime Risk
Petr Musilek?

Abstract

The investment markets are mainly based on trust. This confidence is generated not only by
fundamental conditions, but also by adequate protection of market participants. Decline or even
collapse of the public confidence in fair trading and assets management usually causes an
adverse impact on allocational, operational and informational efficiency of the investment
markets. The aim of this paper is to analyze not only the basic sources of the investment crime,
but also to define the non-diversifiable risk of the investment crime. In the conclusion, attention
is paid to the occurrence of the investment crime in various stages of the investment cycle.

Key words

Investment market; Innvestment Crime Risk; White Collar Crime; Illegal Trading; Ponzi Fraud
Schemes.

JEL Classification: G18

1. Regulace investi¢ni trhu a tradi¢ni zdroje rizik

Alokaéné, operacné a informaéné efektivni fungovéani investi¢nich trhii pfedpoklada
participaci dokonale informovanych racionalné uvazujicich trznich ucastniki. Hlavni smér
teorie investi¢ni regulace (napt. Dewatripont a Tirole /1994/ nebo Revenda /2011/)
doporucuje, aby regulace omezila zejména vyskyt informac¢ni asymetrie prostfednictvim
implementace ucinné obezietnosti regulace (angl. micro-prudential regulation). Regulace
investicniho trhu by méla soucasné zabranit Sifeni i zapornych externalit. Hlavni smér
regulace investi¢nich trhii je toho nazoru, Ze regulace by také méla zabezpecit pfiméfenou
finan¢ni stabilitu. Rovnéz nedokonald konkurence na investi¢nich trzich nejen negativné
ovliviluje alokacni, ale 1 opera¢ni a informacni efektivnost finanéniho systému. Adekvatni
trzni konkurence je pak elementarnim predpokladem efektivniho fungovani investi¢nich trhi.
Cilem regulace je napraveni tohoto typu trzniho selhdni a wuchovani pfiméfeného
konkurencniho prostiedi. Z pfedchozi stru¢né exkurze do teorie investi¢ni regulace je ziejmé,
ze hlavni smér investi¢ni ekonomie spatfuje hlavni pi¢iny regulace investi¢niho trhu v oblasti
riznych zdrojii trzniho selhani a nevénuje prakticky Zadnou pozornost riziku vyskytu
investi¢ni kriminality.

Riziko investovani pfedstavuje nebezpec¢i, Ze investor nedosdhne ocekavané vynosové
miry zdrzby ur€itého investi¢niho instrumentu nebo investicniho portfolia. Riziko
investi¢nich instrumentt je funkci vice faktort, pti¢emz za zakladni jsou obvykle povazovany
trzni, urokové, inflacni, podnikatelské nebo finan¢ni riziko. Trzni riziko ovliviiuje kolisani
vynosovych mér v disledku fluktuace celkového trhu. Trzni riziko zahrnuje Sirokou paletu
exogennich faktorGi (napf. zpomaleni ekonomického rastu, strukturdlni zmény, zmény
spotiebitelskych preferenci nebo ekonomické Soky vcetné propuknuti financni krize).
Urokové riziko ovlivituje kolisani vynosové miry investi¢nich instrumentfi tim, Ze se méni

! Prof. Ing. Petr Musilek, Ph.D., prorektor pro védu a vyzkum Vysoké Skoly ekonomické v Praze,
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vyzkumného projektu Fakulty financi a G&etnictvi VSE v Praze, ktery je realizovan v ramci
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hladina urokovych sazeb. Tyto zmény ovliviiuji ceny standardnich investi¢nich instrumenta
inverznim zpusobem. Infla¢ni riziko ovliviiuje redlnou vynosovou miru investi¢nich
instrumentd, ponévadz vysokd mira inflace obvykle zplsobi, ze investor dosihne
z investovanych prostiedkti zapornych realnych vynosovych mér. Podnikatelska rizika
ptredstavuji specifické problémy jednotlivych odvétvi nebo firem. Finanéni riziko je spojeno s
vyuzitim ciziho kapitdlu pii financovani soukromého emitenta. Cim vétsi Gast aktiv
spole¢nosti je financovana cizim kapitalem, tim vétsi je pak finan¢ni riziko. Zahrani¢nimi
investi¢ni instrumenty jsou navic spojeny s ménovym rizikem, rizikem zemé, danovym
rizikem nebo rizikem nizké likvidity. Riziko zna¢né roste v obdobi finan¢ni nejistoty a
extrémnich hodnot dosahuje kratce po vypuknuti finanni ¢i investi¢ni krize. Naopak
Vv obdobi konjunktury a investi¢niho optimismu riziko obvykle vyrazné klesd. Vynosova mira
investi¢nich instrumentl je v zdsadé ovlivilovana dvéma typy rizik, a to jedinecnymi
(diverzifikovatelnymi) a systematickymi (nediverzifikovatelnymi) riziky.

V poslednich letech se postupné za¢ina v oblasti managementu rizik vénovat pozornost i
operacnim rizikim (zejména riziku selhani informacnich systému), avSak stile se vyrazné
podcenuje riziko vlivu investi¢ni kriminality nejen na efektivnost identifikace, ale i na
uzite¢nost metod fizeni tradi¢nich zdroju investi¢nich rizik prostiednictvim tzv. moderniho
risk managementu. Tomuto zdroji investi¢nich rizik se bude vénovat nasledujici cast
prispévku.

2. Zanedbavané investi¢ni riziko: investi¢ni kriminalita

Divodem regulace investiéniho trhu by méla byt také snaha minimalizovat vyskyt
investi¢ni kriminality, majici charakter bud’ spravnich ptestupkd, nebo ¢asto i kriminalnich
¢inll. V tomto piispévku vychazime z Sirokého pojeti investi¢ni kriminality, kterd je soucasti
finan¢ni kriminality (napt. firemni podvody, podvody s finan¢nimi instrumenty, dafové
podvody, podvody v oblasti zdravotnictvi, pojistovaci podvody, podvody v oblasti
marketingu nebo prani Spinavych penéz). V odborné literatuie existuji rizné definice
vymezeni finan¢ni kriminality, pficemz v nasledujicim textu prezentujeme nékolik ptikladu.
Napt. Ryder (2014, s. 35) uvadi, ze ve Velké Britanii se za finan¢ni kriminalitu povazuje
jakykoliv trestny ¢in zahrnujici podvod nebo necestnost, pochybeni pii jednani ¢i zneuziti
informaci, tykajicich se finan¢niho trhu, nebo pfi manipulaci S vynosy, které pochazeji z
trestné Cinnosti. Velmi obecné vymezeni finanéni kriminality pouziva Friedrichs (2013). Za
finan¢ni kriminalitu povazuje rozsahlé nezédkonnosti, ke kterym dochézi ve svété financi a
finanénich instituci. Finanéni kriminalita je obvykle povazovana za soucast kriminality bilych
limecka (angl. white collar crime). Napt. Sutherland (1949, s. 9) vymezuje kriminalitu bilych
limeckl jako trestny €in spachany slusnou osobou s vysokym spolecenskym postavenim v
ramci svého povolani. BohuzZel v odborné literatufe jsme nenasli zadné detailni vymezeni
investicni kriminality. V tomto pfispévku investicni Kkriminalitou rozumime spravni
prestupky nebo trestné ¢iny na investi¢nich trzich, které jsou pachany umysiné s cilem
prisvojeni si nebo umoZnéni ziskdni neopriavnéného uZitku nejen pri vydavani,
obchodovani a spravé investi¢nich instrumenti, ale také pri zajistovani a provozovani
investi¢ni infrastruktury a regulatorné-dohledového systému.

Odhalovani, omezovani ¢i potlaCovani investicni kriminality by mélo piedev§im vychéazet
z regulace trzniho jednani (angl. market conduct regulation), a to na zaklad¢ pravidel pro
Sifeni investi¢nich informaci a zprav emitenty a investi¢nimi prostfedniky, pravidel nakladani
s davérnymi informacemi, pravidel jednani poskytovatelii investicnich sluzeb ve vztahu
k zakaznikim a pravidel odborné péce portfolio manazert. Pfirozené integralni soucasti
regulace trzniho jedndni je 1 disledné a ucinné vynucovani stanovenych pravidel.
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Vstup investi¢nich prostiednikli a emitentd investi¢nich instrument na investi¢ni trhy
podléhéd povolovacimu fizeni a naslednému dodrzovani stanovenych regulatornich pravidel,
coz vSak pfirozené zvySuje regulatorni nadklady. Nékteti ti€astnici investi¢nich trhit se proto
snazi provozovat licencované ¢innosti bez povoleni piislusného regulatorné-dohledového
organu popf. za jinych neZ licen¢nich nebo vSeobecné platnych pravidel. Trzni castnici tak
védomé obchazeji regulatorné-dohledovy systém (napi. zamérné zkreslovani informacnich
povinnosti, netiplna ¢i zkreslena hlaseni nebo uvedeni nepravdivych informaci pfi vefejnych
nabidkach) nebo se pokouseji prostiednictvim finan¢niho inzenyrstvi realizovat nepoctivé
regulatorni arbitraze. Motivy obchézeni regulatorniho systému jsou tim vyss$i, ¢im vyssi jsou
naklady na splnéni regulatornich pravidel. Post-lehmanovska regulace vyrazné zpiisiuje
regulaci investi¢nich trhd, a proto se lze domnivat, Ze jiz v souc¢asné dob¢ trzni ucastnici
usiluji o obchazeni nové koncipovanych a nakladnych pravidel.

Nerovny a nespravedlivy pristup regulatori a kontrolora pii koncipovani, kontrole a
vynucovani regulatornich pravidel, pfi¢emz v nékterych piipadech se muze jednat az o
krimindlni ¢iny. Vyskyt nerovného a nespravedlivého regulatorné-dohledového mechanismu
z&visi nejen na stupni persondlni, operacni a finan¢ni nezavislosti dohledové autority, ale
zejména na etickém chovani regulatornich a dohledovych pracovnikd. Pokud se rozvinou
,kamaradské® vztahy mezi zaméstnanci regulatorné-dohledovych autorit a nékterymi trznimi
ucastniky investi¢nich trhii, pak ptestavaji fungovat standardni pravidla a vznika specifické
investi¢ni prostiedi, které¢ Dooley (1997) oznacil za , kamaradsky* kapitalismus. Tato zvlastni
varianta trzni ekonomiky generuje pak nejen nevykonnou spravu podniku, ale zejména
alokacni neefektivnost.

Jednim z nejvice rozsifenych zpisobi nepoctivého obchodovani na investi¢nich trzich je
zneuZzivani neverejnych informaci. Za nevefejnou informaci je povaZovana vetejnosti
nezndma kurzotvornd skuteCnost tykajici se jednoho nebo vice investi¢nich instrument.
Zneuzivani nevetejnych informaci primarni osobou (ziskava informace ze svého vlastnického,
zamé&stnaneckého nebo manazerského postaveni) nebo sekundarni osobou (ziskava informace
od primarni osoby) jsou standardné¢ povaZovany za trestny ¢in. Obchody zaloZené na
nevefejnych informacich se ,,nevyplaceji stejné u vSech emisi. Pfedev§im nejsou az tak
atraktivni u velkych akciovych spolecnosti, které maji své aktivity dostatecné
diverzifikovany. Nové informace pak nevyvoldvaji az tak vyrazné kolisani trzni hodnoty
spole¢nosti. Pozornost je tedy spiSe vénovdna menSim akciovym spolecnostem, jejichz
hodnota zna¢né kolisa. K velkému kolisani hodnoty obchodovanych spole€nosti dochazi
pfedevS§im pii akvizicich a fuzich. Pravé tyto informace jsou Castym cilem nelegalnich
obchodli na akciovych trzich. Hlavni smér investicni ekonomie jednoznaéné povazuje
obchody zaloZzené na nevefejnych informacich za negativni jev, pfi kterych dochéazi k
podlomeni diavéry investorti. Na druhé strané vSak existuje zcela menSinovy proud odbornik
(jako napf. Manne /1966/), kteti zneuzivani nevefejnych informaci pokladaji za prospésnou
¢innost. Uved’'me si jejich hlavni argumenty: a) obchody na zakladé nevefejnych informaci
zvysuji aktivitu podnikateld, ktefi jsou vice zainteresovani na zisku; b) obchody na zakladé
nevefejnych informaci umoznuji suplovat neschopnost investi¢niho publika ocenit hodnotu
urcité kurzotvorné informace; ¢) obchody na zaklad¢ nevetejnych informaci jsou prospésné v
situaci, kdy nékteré nové informace tykajici se obchodni strategie akciové spolecnosti nelze
zvetejnit, ponévadzZ by doslo k ohroZeni konkuren¢nich vyhod spole¢nosti. Obchody zaloZené
na zéklad€ nevefejnych informaci pak umoziuji redlnéjsi ocenlovani skutecné hodnoty akcii.

Nasledujici tabulka uvadi pocet vySetfovanych piipadi s podezienim na zneuZiti neveiejné
informace v USA v letech 2008-2015.
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Tab. ¢.1. Pocet vySetrovanych pripadii zneuzivani neverejnych informaci (USA, 2008-2015)

Rok 2008 2009 2010 2011 2012 2013 2014 2015
Pocet 61 37 53 57 58 44 87 39
pripadl

Zdroj: Enforcement Action Summary Chart. SEC, 2016. https://www.sec.gov/reportspubs/select-sec-
and-market-data/secstats2015.pdf

Zkoumani vyskytu zneuzivani neveiejnych informaci se tradi¢né pouziva pfi testovani
silné¢ formy efektivnosti akciovych trhi. Tyto testy jsou zalozeny na analyze, zda osoby s
nadstandardnim pfistupem k informacim (burzovni zprostiedkovatelé, analytici a manazeii)
dosahuji nadprimérné investi¢ni vysledky. Zejména burzovni zprostiedkovatelé jsou schopni
doséhnout vysoce nadprimérnych vysledkl, ponévadz ziskavaji cenné informace tim, ze maji
prioritni pfistup k aktualnimu stavu a struktufe objednavek. Naopak se zda, Zze analytici nejsou
schopni v dlouhém obdobi vytvéret takové analyzy, na zaklad¢ jichz by se dalo dosahovat
nadprimérnych investicnich vysledkli. Manazefi podniki jsou insidefi, ktefi maji k dispozici
rozsahlé soubory nevetejnych podnikovych informaci. Testy potvrdily (napt. Jaffe /1974/
nebo Lakonishok a Lee /2001/), Ze tyto osoby obvykle dosahuji v dlouhém obdobi
nadpriimérnych investi¢nich vysledkd.

Podvody emitentii investi¢nich instrumentd jsou tradi¢né spojeny se skute¢nosti, ze
management se snazi pouzivat ucetnictvi k umélému (nékdy i podvodnému) zlepSovani
hospodaiskych vysledkii. Management vyviji Casto tlak na tcetni, aby byly pouzivany takové
metody, které umozni sledovat urcité cile manazeri (napf. maximalizace ziskli, optimalizace
danové pozice nebo vyhlazovani ziski). V poslednich dvou dekadach jsme na investi¢nich
trzich byli svédky vyznamnéj$iho rozvinuti vnéjsiho modelu spravy podnikdl nejen
v anglosaskych zemich, ale 1 v kontinentalni Evropé. ManaZefi zacali stale Castéji vyuzivat
investi¢ni trhy pro financovani spravovanych podnikli véetné jejich uvadéni na vetejné trhy.
Jsme toho nazoru, Ze i evropské a dalsi svétové manazery - po vzoru anglosaskych manazert -
zacala stala Castéji lakat finanéni odména ve formé ziskli z motivacnich programt (obvykle
Vv podobé kupnich opci na akcie spravovaného podniku). Manazefi vetfejné obchodovanych
spoleCnosti zacali byt stdle vice zainteresovani na kratkodobych (zpravidla ctvrtletnich,
pololetnich nebo rocnich) zvetejnénych ziscich. Cilem manazerti vefejné obchodovanych
spolecnosti je pak v rozhodny den ,,ptekvapit trhy lepSimi nez oekavanymi zisky. Zejména
po vypuknuti viny ucetnich skandalii v USA na pocatku nového tisicileti (napt. Enron,
Computer Associates nebo Worldcom)? byly vyrazng zpiisnény pravidla zvefejiiovéni
finan¢nich vysledkd. V roce 2002 byl v USA schvalen Sarbanes-Oxley Act of 2002 (SOX),
ktery zavedl privatni dohled ucetnich aktivit, zpfisnil odpovédnost manazerti za spravnost
zvetejnénych financnich vykazl, zavedl velmi pfisné tresty za nepoctivé Ucetni praktiky a
oddélil poradenstvi a auditing. SOX na jedné stran¢ zvysil ochranu investorti na americkém
trhu, na druhé stran¢ pravdépodobné vedl ke zvySeni emisnich nakladi. I kdyz konkuren¢ni
trhy (zejména evropské) zavedly obdobné principy, obsazené v SOX, praktickd implementace
vSak byla zna¢né rozdilnd, a tim se zacala ménit konkurenéni schopnost jednotlivych
emisnich trhti a instrumenti. Tradicné velmi slaba regulace byla a stale je v oblasti
podnikovych dluhopisti a strukturovanych cennych papirti. Globalni finan¢ni krize oteviela
diskusi ohledné adekvatnosti motivacnich programi manazeri obchodovanych spole¢nosti,
které mohly Vv pred-lehmanovském obdobi podné€covat manazery k nadmérné agresivni a

2 Manazeii t&chto podniki byli odsouzeni k velmi vysokym trestiim, coz demonstruje nasledujici
kratky vycet potrestanych manazera: J. A. Fastow (Enron) — 6 let, S. Kumar (Computer Associates) —
12 let, J. Skilling (Enron) — 24 let a B. Ebbers (Worldcom) - 25 let.
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rizikové obchodni politice. Nejen doporuceni skupiny zemi G-20, ale i rizné navrhy
pracovnich skupin v rdmci EU sméfuji k tomu, aby manazeti veiejné¢ obchodovanych
spole¢nosti byli v budoucnu vice zainteresovani na dlouhodobéjsich vysledcich spravované
spolecnosti.

Neodborna péce je velmi Castym piikladem nepoctivych praktik na investi¢nich trzich.
Obvykle se vyskytuje ve formé skryvani nékterych rizik, nezveiejnovani vyznamnych
kurzotvornych informaci, zneuzivani svéfeného majetku nebo ve formé konfliktu z4jma mezi
vlastnimi a cizimi obchody. ZneuZivani svéFeného majetku spociva v postupném
odcerpavani penéznich prostfedkt z klientskych portfolii zamérné nevyhodnymi obchodnimi
transakcemi ve prospéch investi¢nich prostfednikia (angl. assets stripping). Zneuzivani
svéfeného majetku byva ¢asto doplihovano ,,fefrenim* (angl. churnings) klientského portfolia.
Obvykle se pouziva agresivni telemarketing nebo investicni prostfednik doporucuje klientim
pouzivat neuzite¢nou technickou analyzu, kterd vSak obvykle pfispiva k ristu obratkovosti
klientskych portfolii. V nékterych piipadech byva ,,Cefeni® dopliiovano i ,,predatorskymi*
zapujckami (angl. predator lending) za ucelem povzbudit obchodovani na avér. Nedostate¢né
oddéleni aktivit investi¢nich prostfednikti zpisobuje konflikt zajmii mezi vlastnimi a cizimi
obchody. Potencialnimu konfliktu zajmi by mélo byt piedchazeno vybudovanimi piisné
,»cinské zdi“, odd€lujici obchody na vlastni a cizi G€et. Doslova odstrasujicim ptikladem
poruseni obezietnostniho pfistupu pii spravé aktiv klientt je ptipad B. L. Madoffa, ktery se v
prosinci 2008 pfiznal, Ze dlouhodobé, systematicky a ucelové poskozoval své klienty a
zpronevéfil jim investi¢ni majetek v hodnoté 65 mld. USD? (cca 1,6 bil. K&). Madoff byl jiz
v ¢ervnu 2009 odsouzen na 150 let vézeni a nahradu skody ve vysi 170 mld. USD.

Investi¢ni davéra Sirokého okruhu investord muize byt podlomena zdmérnou manipulaci
trznich cen nebo referen¢nich indikatori (napt. sazby LIBOR) ze strany uzkého okruhu
ucastnikd finan¢nich trhi. Mezi nejobvyklej$i zplsoby manipulace trznich cen nebo
referen¢nich indikatord patii ,,praci prodeje”, vytvareni nelegalnich obchodnich skupin,
pyramidovani dluhu nebo skupovani trhu. Cilem realizace ,,praciho prodeje*“ (angl. wash
sale) je vyvolat zdani poklesu trzni ceny a zmény objemu obchodi. Podvodny obchodnik,
ktery se snazi nakoupit urCity investi¢ni instrument za niz$i neZ trzni cenu, zafidi nejprve
pomoci riznych ucastnikii prodeje tohoto investicniho instrumentu, coz vytvoii iluzi, Ze
poklesla jeho trzni cena. Po dosazeni ,umélého* sniZeni trZni ceny zacne podvodny
obchodnik nakupovat investi¢ni instrument od jeho ptivodniho vlastnika, ktery v§ak netusi, Ze
jeho nizka cena byla dosazena na zaklad¢ ,,pracich prodeji“. Nelegalni obchodni skupina
obsahuje dvé nebo vice osob, jejichz cilem je manipulovat s trznimi cenami investicnich
instrumentii. V nelegalni obchodni skupin€ jsou sdruzeni nejen ti, ktefi poskytuji potiebny
kapital, ale 1 ti, ktefi dodavaji potfebné, Casto nevetfejné informace ¢i zajist'uji pribeh operace
nelegalni skupiny. Podstata této operace spoc¢iva v tajném a tichém skupovani investi¢nich
instrumentd aZ do doby nez skupina vlastni poZadovany pocet konkrétnich investi¢nich
instrumentil. Pak pomoci najatych profesionalnich osob, novinaii nebo investi¢nich poradct
doporucuji koupi danych investi¢nich instrumentl. KdyZz cena dosdhne pozadované tirovné,
zatne nelegalni obchodni skupina investi¢ni instrumenty pomalu a diskrétné rozprodavat.
Pyramidovani dluhu (angl. pyramiding of debt) je zaloZzeno na nakupu investi¢nich
instrumentit  z vypij¢enych penéznich prostfedkii v rozporu s vypiajénimi podminkami.
Skupovani trhu (angl. cornering the market) vychazi z monopolniho urcitého trzniho
ucastnika, ktery skoupi vyraznou cast investi¢nich instrumentt dané emise, coz mu usnadni
realizovat nasledné cenové manipulace. VySe zminéné podvodné obchody uméle ovliviluji
trzni ceny investiCnich instrumentd, které vSak nejsou podpotfeny fundamentalnimi
kurzotvornymi faktory.

% Tato ¢astka obsahuje i fiktivni vynosy; ¢ista $koda se pohybuje mezi 15 — 20 mld. USD.

679



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6t September 2016

V investicni komunit¢ byla participace ratingovych agentur na dluhovych trzich
povazovana za efektivni zptisob, jak za pomérné nizkych nékladi snizovat informacni
asymetrii nelikvidnich dluhovych emisi. Proto vyraznym zdrojem nejistoty po padu Lehman
Brothers byl neocekavany a vyrazny pokles diivéryhodnosti ratingovych agentur. Tyto
agentury neselhaly pouze pfi hodnoceni bonity strukturovanych produktd, ale mnohem
zavaznéj$i bylo jejich selhani v oblasti dodrZzovani etickych a poctivych obchodnich praktik.
Zda se, ze v globalnich ratingovych agenturdch zejména neexistovaly pevné a nepropustné
,Cinské zdi“ mezi poradenskou a ratingovou cinnosti. Navic management, analytici a
zamé&stnanci ratingovych agentur byli témét vyluné zainteresovani na co nejvétSim poctu
vydanych ratingt, které vsak byly placeny emitenty. Existuje mnoho indicii, Z¢ mohlo
existovat i uzké a netransparentni propojeni ratingovych agentur s nékterymi lukrativnimi
emitenty, investory ¢i tvurci sekuritizovanych struktur.

vvvvvv

investiénim trhu v letech 2014-2015.
Tab. ¢.2: Donucovaci opatreni (2014, 2015, USA)

Nepoctiva praktika 2014 2015  Podil (2015, %)
Neodborna péce investi¢niho prostiednika 172 124 15,4
(broker nebo dealer)

Chybné hlaseni 455 132 16,4
Poruseni zdkona o korup¢nich praktikdch 15 13 1,6
Zneuzivani nevetrejnych informaci 87 39 4,8
Neodborna péce Voblasti poradenstvi a 231 126 15,6
kolektivniho investovani

Neuplna informaéni povinnost 213 135 16,7
Manipulace trhu 159 43 53
Neodborna péce v oblasti drahych kovi 11 11 1,4
Neodborna péce v oblasti municipalnich a 82 80 9,9
vefejnych penzijnich instrumentt

Neodborna péce ratingovych agentur 4 4 0,5
Nepoctiva nabidka cennych papirt 397 98 12,1
Nepoctivé praktiky burz 2 1 0,1
Nepoctivé praktiky depozitait 2 1 0,1
Celkem 1830 807 100
Zdroj: Enforcement Action Summary Chart. SEC, 2016.

https://www.sec.gov/reportspubs/select-sec-and-market-data/secstats2015.pdf

3. Naklady a diverzifikovatelnost investi¢ni kriminality

Pokud na investi¢nich trzich existuje podezieni o vyskytu investi¢ni kriminality, pak se
také podstatné zvySuje rizikova averznost investi¢niho publika. Racionalné uvazujici investofi
pozaduji za zvySené investi¢ni riziko kompenzaci ve form¢ dodateéné odmény (tzn. rizikové
prémie za vyskyt investicni kriminality), kterou v konecném dusledku nesou emitenti
investi¢nich instrumentd tim, ze finan¢ni zdroje na investi¢nich trzich ziskavaji za vyssich
kapitalovych nakladii. Druhym diisledkem podezieni 0 vyskytu investi¢ni kriminality je to, Ze
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rizikové averzni investofi za¢nou omezovat investovani do rizikovéjSich investi¢nich
instrumentd. Na rizikovéjsich investi¢nich trzich poklesnou objemy obchodu, likvidita a
prirozené vzrostou transakéni naklady, coz opét zplsobi vzestup ceny kapitdlu. Investicni
kriminalita také zptsobuje, Zze nedostate¢né informovani investoii se nechovaji zcela
raciondlnim zptsobem a dopoustéji se systematickych investicnich chyb, které se zpravidla
fetézi a vedou jak ke kratkodobym, tak i dlouhodobym iracionalnim spekulativnim vindm. Po
splasknuti cenovych bublin casto propuka finan¢ni krize, ktera je spojena s celou fadou
ekonomickych a neekonomickych naklada. Musilek (2008) uvadi, Ze i investi¢ni kriminalita
pravdépodobné vyrazné prispéla nejen k rozsahu, ale i k vysokym nakladim jak nedavno
probéhlé globalni financni krize, tak 1 napt. ke krachu americkych akciovych trhi v roce
1929. Po 11. zaii 2011 byly v USA regulatorni zdroje alokovany zejména do sféry boje proti
terorismu pfi sou¢asném omezeni alokace zdroju do oblasti boje s finan¢ni kriminalitou. A
pravé znacny rozmach financni kriminality v oblasti hypote¢niho bankovnictvi na pocatku
nového tisicileti pravdépodobné piispél nejdiive ke vzniku americké hypotecni krize, pozdé&ji
dokonce ke globalni finanéni krizi.

Riziko investiéni kriminality 1ze dekomponovat na specifické riziko a systematické riziko.
Specifické riziko je spojeno s jednorazovym a ojedinélym vyskytem nepoctivych praktik u
konkrétniho investi¢niho instrumentu nebo trzniho Gc¢astnika. Toto riziko je mozné pii vhodné
alokaci aktiv vyrazné eliminovat. Proto ho lze také povazovat za diverzifikovatelné riziko.
Naopak systematické riziko je spojeno s rozsahlym vyskytem investi¢ni kriminality na celém
investicnim trhu nebo jeho vyznamném segmentu po delsi dobu, a to obvykle v obdobi
investiéniho boomu. Toto riziko je pfi narodnim (nékdy i mezinarodnim) investovani obvykle
nediverzifikovatelné. Tato hypotéza by pak méla mimo jiné i ovlivnit i vztah mezi uzitky a
naklady investovani. Domnivdme se, Ze lze modifikovat klasickou pfimku trhu cennych
papirt (angl. security market line) o prémii za nediverzifikovatelnou investi¢ni kriminalitu,
coz matematicky lze vyjadfit nasledujicim zplsobem:

E(ri) = rf + Bi[E(rm) - rf] + per . kde )
E(ri) Jje ocekdvana vynosova mira aktiva i,
rs je bezrizikovad vynosovad mira ze statnich pokladnicnich poukazek,

E(rm) Je ocekdavana vynosova mira z trzniho portfolia,

Bi beta faktor, ktery vyjadruje citlivost i-té investice na zménu vynosové miry z trzniho
portfolia,
Per je prémie za nediverzifikovatelnou investicni kriminalitu.

Jak lze identifikovat situaci, ze se na trhu vyskytuje nediverzifikovatelnd investicni
kriminalita? Jednou z moznosti je zjisténi systémovée nedostatecné ochrany vnéjsich investort,
coz se projevuje ve vysoké urovni koncentrace vlastnictvi, investi¢nich pozic nebo objemu
obchodii. Na investi¢nich trzich s nediverzifikovatelnou investi¢ni kriminalitou jsou vné&jsi
investofi vystaveni enormnimu riziku vyvlastnéni ze strany vnitfnich osob (napf. majoritnich
akcionaft nebo manazera). Jestlize vnéjsi investofi zaujmou urcité investiéni pozice, pak se
vystavuji znaénému nebezpeci, Ze jejich vynos nebude nikdy efektivné realizovan, ponévadz
vnitini osoby si jej nepoctivé piivlastni. Pokud prava vngjsi investorli jsou nedostatecné
chranéna a vnitini osoby jim mohou vyvlastiiovat vynosy a aktiva, pak ziskani kontroly nad
spravovanou spolecnosti nebo ur€itym trznim segmentem ma obrovskou hodnotu.
Nedostatecna ochrana vnéjsich investorti generuje vysoce koncentrovanou vlastnickou nebo
investi¢ni strukturu, coz potvrzuji ¢etné ekonomické studie (napt. Edwards a Fischer /1994/
nebo Gorton a Schmid /1999/). Pokud vnéjsi investoii jsou dostatecné chranéni pted
vyvlastiiovanim vynost a aktiv, jsou pak ochotni zaplatit 1 vyS$i trzni cenu za emitované
investi¢ni instrumenty, coz podnécuje soukromé subjekty ziskavat touto cestou ve veétSim
rozsahu finan¢ni zdroje. Nékteré empirické studie (napt. Claessens, Djankov, Fan a Lang
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/1999/) potvrzuji pozitivni vliv ucinné ochrany investorii na trzni cenu akcii. Dokonce
Johnson (1999) prokazal souvislost mezi ochranou investorti a vyskytem finan¢nich krizi.
Nedostatecna ochrana investori a nepiiznivd kurzotvornd ocekavani generuji masivni
vyprodej investi¢nich instrument vnéjSimi investory, coz vede ke zhrouceni jejich trznich
cen. Uinna ochrana vnégj§ich investori ma také pozitivni vliv na realnou ekonomiku
prostfednictvim urychlovani akumulace kapitalu a efektivnéjsi alokaci tuspor. Riziko vyskytu
nediverzifikovatelné investicni kriminality je zpravidla definiéni charakteristikou
nerozvinutych investi¢nich trhi, kde jsou také ¢asto rozsiteny i nepoctivé obchodni praktiky
(napf. systematické obchodovani na zakladé nevetejnych informaci nebo cenova manipulace).
Konkuren¢ni vyhody na téchto trzich maji zpravidla domaci investofi nebo vnitini osoby,
protoze velmi cCasto disponuji lepSimi soubory informaci nebo 1épe rozumi urcitym
zvlastnostem ¢i  specifikim netransparentniho, nespravedlivého nebo nové vzniklého
investicniho prostfedi. V investicni komunité se v soucasné dobé za ptiklad takového trhu
povaZzuje napft. ¢insky akciovy trh.

4. Investicni cyklus a investi¢ni kriminalita

Jsme toho nazoru, ze investi¢ni kriminalita ma zpravidla potencidl vyznamn¢ se rozvijet jiz
v obdobi investi¢éniho boomu, a to zejména v situaci, kdy nakup spekulativnich investi¢nich
instrumentd je financovan z vypujéenych prostfedkt. Napf. Minsky (1995) rozliSuje tfi
skupiny deficitnich jednotek: a) opatrné finan¢ni jednotky (angl. hedge financing units)
predikuji, ze o¢ekavané dichodové penézni toky budou prevysSovat budouci splatné zavazky
(uroky a jistiny). Vyssi podil vlastnich zdroju signalizuje opatrné financovani; b) spekulativni
finan¢ni jednotky (angl. speculative financing units) predikuji, ze oc¢ekavané dichodové
penéZni toky a kapitalové zisky budou postacovat pouze pro splaceni Urokovych zavazkd,
pticemz predpokladaji opakované refinancovani svych zavazka (napf. obnoveni tivérti nebo
ziskani novych vypujéek). Spekulativni finan¢ni jednotky se dostavaji do problému po
vypuknuti finan¢ni krize; c¢) Ponziho4 finan¢ni jednotky (angl. Ponzi financing units)
negeneruji dostatecné diichodové penézni toky a kapitdlové zisky pro splaceni urokovych
zavazkl, pficemz extrémné spekuluji na enormni vzestup cen spekulativnich aktiv a prudky
pokles urokovych sazeb resp. zakladaji své ,,podnikani na podvodnych schématech typu
pyramidovych her. Zranitelnost finan¢niho systému je tim vétsi, ¢im je v ekonomice vétsi
podil spekulativnich finan¢nich jednotek a finan¢nich jednotek Ponziho typu. Prvotni zarodky
budouci finan¢ni krize a rozmachu investi¢ni kriminality 1ze obvykle spatiovat v exogennim
Soku, ktery vytvaii nové investi¢ni pfilezitosti, financované ptredevsim bankovnimi Gvéry
v neadekvatné regulovaném prostiedi. Na investicnim trhu zacne pfevladdat spekulace a
investi¢ni kriminalita nad podnikdnim, spojena s prudkym nartistem cen aktiv. Prioritné
informované osoby si v€as uvédomi, ze euforie neni dale udrzitelna a zacnou prodavat vysoce
nadhodnocené investi¢ni instrumenty, jejichz cena se zhrouti, coz negativné ovlivni penézni
toky finan¢nich jednotek, které si pokles piedpokladanych penéZnich tokd kompenzuji
vyprodejem jinych investicnich instrumenti. Spekulativni a Ponziho finan¢ni jednotky se
dostavaji do insolventni situace, coz vede k poklesu hodnoty bankovnich aktiv. Finan¢ni krize
a investi¢ni kriminalita se rozSifuje do zahrani¢i, pokud trzni Gi€astnici maji mezinarodné
diverzifikované investicni portfolio. Odkryti pieshrani¢ni investi¢ni kriminality b&hem
finan¢ni krize zesiluje tlak na vytvafeni nadnarodni regulatorné-dohledové architektury.
Nicméng, nadndrodni uspotradani jesté automaticky nezarucuje efektivni potirani preshranicné
realizovanych nepoctivych investi¢nich praktik. Nadnarodné integrovana struktura
institucionalniho uspotfadani regulace a dohledu muze byt pfinosna, avsak efektivnéjsi boj

* Ch. Ponzi je povazovan za zakladatele pyramidovych investi¢nich schémat

682



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6t September 2016

proti investicni kriminalit¢ ptredpokladd nezavislé a transparentni regulatorné-dohledové
instituce, vybavené piedevsim kvalitnimi zaméstnanci S dostateCnymi vynucovacimi
pravomocemi. Pro-aktivni potirani investicni kriminality nesmi byt zanedbano zejména
Vv obdobi investicniho boomu, kdy obvykle nastdva rozmach nepoctivych praktik jako
integralni souc¢ast investi¢niho Silenstvi. Nepoctivé praktiky jsou zpravidla odhaleny a nékteré
I potrestany az v obdobi investi¢ni krize nebo dokonce az v post-krizovém obdobi.
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Modelling of Firm Survival in the Czech Transport
Sector

Martina Novotna?

Abstract

The aim of this paper is to estimate survival time of companies from the Czech transport sector.
In this article, the duration time to corporate bankruptcy is based on modelling the time interval
between foundation of a company and its bankruptcy using selected semi-parametric and
parametric methods of survival analysis. For the reason that only a proportion of companies
bankrupted during the observed time, censoring of observations is an important part of the
analysis. In this study, Cox semiparametric model and parametric model assuming Weibull
probability distribution are used. The results show that both approches lead to similar models
which indentify significant financial variables with the impact on duration time.
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1. Podstata a zakladni pristupy analyzy preZiti

U kazdého podniku muze nastat situace, kdy nebude schopen plnit své zavazky, coz mize
vyustit v bankrot neboli tpadek spolecnosti. Obecné lze tipadek firmy charakterizovat jako
ohrozeni dal$iho ptisobeni podniku kvili nepfiznivym jevim uvnitt podniku. U spole¢nosti
muze nastat bankrot, pokud ma dluhy, které neni schopen splacet a hodnota téchto dluht je
vys$$i nez hodnota majetku daného podniku. Zhodnoceni finan¢ni situace podniku je dilezité
pro mnoho ruznych subjektd, jednak pro obchodni partnery dané spole¢nosti, tak pro
bankovni instituce, které rozhoduji o poskytnuti pajcky, nebo také pro podnik samotny.
Z tohoto divodu existuje velké mnozstvi metod, pomoci nichz je mozné zhodnotit financni
situaci spole€nosti a neustale dochdzi k vyvijeni novych pfistupli ve snaze o piesnéjsi
zachyceni situace uvnitf podniku. Jednim z takovych ptistupti je analyza pteziti, coz je soubor
statistickych metod, ktery byl vyvinut zejména pro potteby v medicing, ale v soucasnosti je
pouzivan také v ekonomii a financich. Tento pfistup pfedstavuje urcitou alternativu ke
scoringovym modeltim, které se vyuzivaji k hodnoceni bonity klienta nebo k predikci upadku
firem, napt. (Novotny, 2014), (Novotny, 2015). Analyza pteziti je vhodnd jak k analyze
bankrotu podnikt (Kelly et al, 2015), tak modelovani ¢asu prodleni Gvérového portfolia
(Lonzada et al., 2014). Podstatou analyzy pieziti je urit dobu pieziti daného subjektu,
zaroven je mozné zahrnout 1 vliv nezavislych proménnych.

Analyza preziti patii mezi statistické metody, které se snazi uréitym zptisobem zachytit
dobu mezi dvéma udalostmi. Vstupnimi tidaji nutnymi pro analyzu pteZiti jsou pocatecni a
koncova udalost a vysvétlujici promeénné, které maji vliv na to, zda a kdy koncova udalost
nastane. Ptispévek je zaméfen na vyuziti tohoto pfistupu ve financich, a to zkoumanim doby

1 Ing. Martina Novotna, Ph.D., Technical University of Ostrava, Faculty of Economics,
martina.novotna@vsb.cz. This paper was supported by the Operational Programme for
Competitiveness under Project CZ.1.07/2.3.00/20.0296 and SGS Project VSB — TU Ostrava 2016/54.
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od zalozeni do bankrotu dané¢ho subjektu. Vyhodou analyzy pieziti na rozdil od béznych
statistickych nastrojii je schopnost pracovat s netplnymi daty, tzv. cenzorovani (Hosmer,
2008), Cleves (2010), Collett (2003), Gill (1980), Royston (2011). Obvykle totiz neni z
riznych divodi mozné sledovat vSechny subjekty ve studii az do koncové udalosti. Cilem
ptispévku je odhad Coxova semiparametrického modelu a parametrického modelu za
predpokladu, ze doba pieziti odpovidd Weibullovu rozdéleni pravdépodobnosti. Odhad
modelt je proveden na zaklad¢ idajii o vybranych ceskych spolecnostech ze sektoru doprava.
Zameérem této studie je dale identifikovat takové finan¢ni ukazatele, které ovlivituji dobu do
bankrotu podniku a také vy¢islit vliv téchto ukazatelq.

1.1 Funkce preziti a hazardni funkce

Zakladnimi funkcemi, které v analyze pfeziti umoziluji prvotni nahled na ziskand data, je
funkce pteziti a hazardni funkce. Funkce pteZiti je inverzni funkci k distribu¢ni funkci a udava
pravdépodobnost, Ze subjekt piezije alespont do Casu t, pficemz ji je mozné definovat podle
Cleves (2010) jako

S(t)=1-F(t)=Pr(T >t), (1)

kde S(t) je funkce pieziti, F(t) je distribuéni funkce, pfi¢emz hodnota funkce v Case t
vyjadiuje pravdépodobnost, Ze doba pieziti nebude vEtsi nez Cas t a T predstavuje Cas do
vyskytu koncové udélosti.

Druhou zékladni funkci je hazardni funkce, kterou je mozné definovat podle Hosmer
(2008) jako pravdépodobnost, Ze dojde ke koncové udélosti kratce po Case t za predpokladu,
ze subjekt dozil do tohoto ¢asového okamziku. Vztah pro vypocet této funkce je mozné zapsat
nasledujicim zplisobem,

h(t) = fim Pr(t+At>T > T >t) |

At—0 At

kde h(t) udava hazardni funkeci.

Déle je mozné dokazat vztah mezi hazardni funkci, funkci pfeziti a distribu¢ni funkei,
ktery 1ze zapsat jako

)=, ©

S(t)

Z hazardni funkce lze rovnéz odvodit kumulativni hazardni funkci, ktera vyjadiuje
pravdépodobnost vyskytu udalosti od pocatku sledovéani do Casu t a je tak mozné ji definovat
pomoci hazardni funkce jako

H(t) =jh(u)du : 4)

)

pii¢emz H(t) zna¢i kumulativni hazardni funkci, ktera krom¢ pravdépodobnosti vyskytu
koncové udalosti od pocatku do Casu t udava také pocet vyskyti koncovych udalosti za dany
casovy interval. Tuto funkci je moZzné odvodit také z funkce preziti, kterou lze s vyuZzitim
kumulativni hazardni funkce zapsat jako

S(t) =exp(—H(t)), t>0. (5)

Pomoci téchto vztahli je mozné odvodit funkci pteziti, hazardni funkci a distribu¢ni funkci,
pokud je znama alespon jedna ztéchto funkci. Pro tyto ucely je nutné znat rozdéleni
pravdépodobnosti ndhodné veli¢iny, coz je vtomto piipadé¢ Cas T. Podle toho, jaké
piedpoklady o rozdéleni pravdépodobnosti je nutné urcit, jsou v analyze preziti rozliSovany tfi
zékladni skupiny metod, neparametrické metody, u kterych neni nutné urcit zadny predpoklad
rozdéleni pravdépodobnost doby preziti a nelze zkoumat vliv vysvétlujicich proménnych,
semiparametrické metody, u kterych také neni nutné definovat predpoklad o rozdéleni
pravdépodobnosti, ale je mozné zahrnout vysvétlujici proménné, jejichz odhady maji
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parametrickou strukturu a parametrické metody, pro jejichz aplikaci je potfebné urcit
rozde€leni pravdépodobnosti doby pieziti, pficemz mezi vyuzivané rozdéleni pravdépodobnosti
patii exponencidlni, Weibullovo, log-normélni nebo zobecnéné gamma rozdé€leni. V dalsi
Casti bude vzhledem kecili pfispévku pozornost vénovana popisu vybranych
semiparametrickych a parametrickych ptistupti.

1.2 Semiparametrické a parametrické modely

Semiparametrické modely, z nichz nejvyuzivanéjsi je Coxtiv model, jsou charakteristické
zahrnutim nezavislych proménnych, pfi¢emz neni potfeba urcit predpoklad o rozdé€leni
pravdépodobnosti doby preziti. Vyhodou tohoto zjednoduseni je pomérné rychlé zjisténi vlivu
jednotlivych faktorii na funkci pteziti a hazardni funkci a také urc¢eni hazardniho poméru.

Regresni model, ktery navrhl Cox (1972) je ve tvaru

h(t, x, 8) =1, () - exp(x53,) (6)

kde A(t,x,p) je hazardni funkce, ktera je dana jakou soucin ho(t), coz je zakladni hazardni
funkce, ktera je zavisla pouze na Case, a exp(xpx), kde fx jsou odhadované koeficienty a X je
vysvétlujici faktor. Tato ¢ast funkce neni zavisla na case, ale udava, jak ovliviiuji nezéavislé
proménné hazardni funkci.

Pro lepsi interpretaci vysledkli je misto koeficientd vyuzivan hazardni pomér (HR), ktery
Cleves (2010) popisuje jako zménu rizika, Ze nastane koncova udalost pti zméné dané
proménné o jednotku a je definovan jako

HR = exp(p). ()

Bé&zné pouzivanou metodou pro odhad parametri modelu je metoda maximalni
vérohodnosti. Nutnou podminkou pro aplikaci této metody je schopnost urit rozdéleni
pravdépodobnosti nahodné veli¢iny, coz u Coxova hazardniho modelu neni splnéno. Z tohoto
divodu byla navrhnuta metoda parcialni maximalni vérohodnosti (Cox, 1975), pii¢emz
vérohodnostni funkce je zavisld jen na hledanych parametrech a neni zavisla na zakladni
hazardni funkci, tedy nahodné veli¢ing. Predpokladem je, ze odhadnuté parametry z této
funkce maji stejné rozdéleni pravdépodobnosti jako odhady zpln€¢ maximalizované
vérohodnostni funkce.

Dalsi skupinou metod vyuzivanou v analyze pieziti jsou parametrické modely. Jejich
vyhodou je pfesnéjsi odhad parametri a umoZnéni predikce Casu preziti jednotlivych subjekti,
pokud Ize odhadnout spravné tvar zédkladni hazardni funkce. S tim souvisi odhad parametrd,
ktery je provadén vyuZzitim metody plné maximalni vérohodnosti, namisto metody parcialni
maximalni veérohodnosti, kterd je pouZzivana pii odhadu v Coxové modelu. NejcastéjSimi
rozdélenimi, kterymi se fidi doba preziti, jsou exponencialni, Weibullovo, log-logistické nebo
zobecnéné Gamma rozdéleni. Ddale je u parametrickych modelli rozliSovano mezi
proporcidlnim hazardnim (PH) modelem, coZz znamend, ze hazardni pomér je konstantni
Vv Case a je zavisly pouze na hodnoté vysvétlujicich proménnych a modelem zrychleného casu
(AFT), kde jsou vysvétlujici proméné vztazeny k rizikové funkci ndhodné veliCiny. V této
praci je dale pracovano s PH modelem, z divodu porovnani se semiparametrickym modelem,
kde hazardni pomér také neni zavisly na Case. Parametricky PH model je moZzné sestavit
pouze pro urCitd rozdéleni pravdépodobnosti, jednim z Casto pouZzivanych je rozdéleni
Weibullovo, které je pouzito také v tomto piipad¢.

Pokud se zékladni hazardni funkce fidi Weibullovym rozdélenim, pak je definovana podle
Cleves (2010) jako

hy=A-p-t"?, 8

kde 4, p > 0, pficemz A je parametr méfitka a p je parametr tvaru. Dale plati, ze pokud je
p <1, pak je hazardni funkce klesajici, pokud je p > 1, pak je tato funkce rostouci a pfi p = 1
je model mozné zredukovat na exponencialni a hazardni funkce je konstantni.
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Vztah pro pro hazardni funkci za ptedpokladu Weibullova rozd¢leni 1ze popsat nasledovné,
ht.x, 8,4, p)=4-p-t*"-exp(xB,) = p-t*" -exp(f, + XB,). 9
Z této hazardni funkce je zfejmé, ze parametr tvaru p je pro vSechny subjekty stejny a tedy i

hazardni funkce je stejnd. Oproti tomu parametr méfitka 4 je ovlivnén jednotlivymi faktory,
které jsou rozdilné pro dané subjekty, a tak i hazardni funkce je rozdilna pro rtizné subjekty.

2. Odhad modeli analyzy preziti

Odhad modeld je proveden na zakladé udaju Ceskych spole¢nosti ze sektoru doprava.
V analyze jsou uvazovany firmy, které vznikly mezi roky 1990 az 2005, za ptedpokladu, ze
byly v roce 2005 stale fungujici a byly u nich zvetejnény vysledky hospodateni za tento rok.
Analyza je zaméfena jak na podniky, u kterych bankrot nenastal, tak firmy, u kterych doslo k
upadku, pficemz k nému muselo dojit mezi roky 2005 az 2015. Zdrojem informaci je databaze
magnusweb, justice.cz a vyrocni zpravy jednotlivych podnikd.

2.1 Coxiv proporcialni hazardni model

Zéakladni soubor dat o jednotlivych podnicich obsahuje 24 finan¢nich ukazatel, které
mohou ovlivilovat pravdépodobnost bankrotu spolecnosti. Uz$i vybér proménnych
vstupujicich do analyzy byl proveden na zakladé¢ vysledkii Coxova semiparametrického
modelu s kazdym ukazatelem jednotlivé, proménné byly statisticky testovany Waldovou
statistikou a pokud byla dand proménna statisticky vyznamna alesponn na 20% hladiné
vyznamnosti, pak byla zatazena dale do modelu. Na zaklad¢ tohoto postupu bylo stanoveno
deset ukazateld, které byly pouzity k sestavovani modelu. Jedna se o ptirozeny logaritmus
celkovych aktiv, podil vlastniho kapitdlu na aktivech, celkovou zadluZenost, stupeit kryti
stalych aktiv, dobu obratu aktiv, pohledavek a zavazki, dale podil zdsob na obé&znych
aktivech, rentabilitu nakladi a okamzitou likviditu. Vysledny model zahrnuje Sest
vysvétlujicich proménnych, které jsou uvedeny v tabulce (Tab. 1).

Tabulka 1: Coxiiv model

Proménna Koeficient | Smérodatna Zuyp p- 95% interval

chyba hodnota | spolehlivosti
In Celkovych aktiv -0,28742 | 0,08362 -3,44 0,001 -0,45132 -0,12353
Podil VK na aktivech 0,08663 0,04785 1,81 0,070 -0,00716 0,18042
Celkova zadluZenost 0,09296 0,04794 1,94 0,052 -0,00100 0,18692
Stupen kryti stalych aktiv | -0,01312 | 0,00343 -3,83 0,000 -0,01984 -0,00641
DO zavazki 2,52E-06 | 4,05E-07 6,22 0,000 1,72E-06 3,31E-06
ROC 0,00007 0,00002 2,80 0,005 0,00002 0,00012
Hodnota log-parcialni vérohodnostni -201,246
funkce

Pro interpretaci vysledného modelu a jednotlivych ukazateli je namisto odhadnutych
koeficienti vyuzivan hazardni pomér, ktery je ziskdn exponencialni upravou koeficientt.
Pokud je koeficient zaporny, tak hazardni pomér je mensi nez 1 a pokud je kladny, tak je
hazardni pomé&r vyssi nez 1. Vysledné hodnoty odhadnutych koeficientl a hazardnich poméra
jsou uvedeny v tabulce (Tab. 2).
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Tabulka 2: Odhadnuté koeficienty a hazardni poméry V semiparametrickém modelu
Proménna In Celkovych | Podil VK | Celkova Stupen kryti | DO ROC
aktiv na aktivech | zadluZenost | stalych aktiv zavazkl
Koeficient -0,28742 0,08663 0,09296 -0,01312 2,52E-06 | 0,00007
Hazardni pomér 0,75019 1,09050 1,09742 0,98696 1,000003 | 1,00007

Pokud je hazardni pomér mensi nez 1, pak narist hodnoty proménné vede ke snizeni rizika
bankrotu. Tento ptipad nastal u ptirozeného logaritmu celkovych aktiv a stupné kryti stalych
aktiv. Hazardni pomér pro logaritmus aktiv je 0,75, coz znamend, ze pfi ndrtstu ptirozené¢ho
logaritmu aktiv o jednotku klesne pravdépodobnost bankrotu na 75 %. Dojde tedy ke snizeni
rizika 0 25 %. To je z ekonomického hlediska pochopitelné, nebot’ ¢im vétsi firma, tim by
méla byt stabilngjsi a méné nachylnd ke krachu. Stejné tak u ukazatele stupen kryti stalych
aktiv je zddouci vyssi hodnota, protoze hazardni pomér je ve vysi 0,987 a tak nartst ukazatele
o jednotku vede ke snizeni rizika bankrotu o 1,3 %. Tento ukazatel vyjadfuje podil
dlouhodobého kapitalu ke stalym aktiviim, tudiz vyS$i hodnota pfispiva k vyssi stabilité
spole¢nosti. Hazardni pomér pro ostatni Ctyii proménné je vyS$i nez 1, nardst hodnoty
proménné pak vede ke zvyseni pravdépodobnosti bankrotu. Ukazatel podilu vlastniho kapitalu
na aktivech nabyva hodnoty 1,0905, pokud tak dojde ke zvyseni tohoto ukazatele o jednotku,
vzroste riziko bankrotu 0 9,05 %. Tento vysledek je pomérné piekvapujici, vzhledem k tomu,
ze ukazatel vyjadiuje pomér vlastniho kapitalu k celkovym aktiviim a kvili finan¢ni stabilité
firmy byva doporucovana co nejvyssi hodnota tohoto ukazatele. Vysvétleni je mozné nalézt
v nékladech kapitalu, nebot’ ndklady na vlastni kapital jsou kviilli neomezené splatnosti a
vy$§imu riziku véEtsi, nez naklady na cizi kapital. Pokud tedy podnik ma vysokou hodnotu
podilu vlastniho kapitadlu na aktivech, znamend to, ze majetek firmy financuji predevSim
vlastnici firmy a firma ma vysoké ndklady na kapital, coz miize vést k finan¢nim problémim
ve spolecnosti. Podnik mlze prestat byt schopen splacet své zavazky a dostat se do platebni
neschopnosti. Maly podil cizich zdroji v podniku miize byt zptsoben také neochotou vétitelt
zapujCovat penézni prostredky danému podniku kviili nedostatku diivéryhodnosti.

Odpovidajici je hodnota hazardniho poméru pro celkovou zadluzenost, ktera je 1,0974, a
zvySeni hodnoty o jednotku vede ke zvySeni rizika o 9,74 %. To odpovida predpokladim,
protoze zvysSovani zadluzenosti firmy muize vést k neschopnosti splacet své zavazky a muze
vyustit v bankrot spolec¢nosti. Ukazatele doby obratu zdvazkl a rentability nakladl jsou sice
také vyS$i nez jedna, ovSem zvySeni téchto ukazatelli o jednotku ma jen nepatrny vliv na
zvySeni rizika selhani firmy, konkrétné o 0,0003 % a pro dobu obratu zavazkt a o 0,007 %
pro rentabilitu nakladd.

Vysledny Coxtiv model je mozné zapsat ve tvaru

h(t, X, £) = hy(t) -exp(-0,2874 - In Celkovaaktiva+0,0866- Podil VK na aktivech+

+0,09296- Celkovazadluzenost —0,01312- Stupes kryti stalych aktiv+ (10)

+0,000003- DO zavazki +0,00007 - ROC.

Coxtv model neumoziiuje urcit presné zakladni hazardni funkci, je vSak mozné tuto
funkci, stejné jako zakladni funkci pieziti odhadnout. Odhadnuté funkce jsou zobrazeny
v obrazku (Obr. 1), vlevé ¢asti je zakladni kumulativni hazardni funkce a v pravé ¢asti je
zékladni funkce pteziti. Tyto kiivky jsou pro vSechny subjekty shodné, nebot’ nezahrnuji vliv
jednotlivych proménnych, ale doba preziti je zavisla pouze na Case.
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Obrazek 1: Odhad zakladni kumulativni hazardni funkce a zakladni funkce preziti

w ]
@ !

L
1

cumulative baseline hazard
baseline survivor

2.2 Parametricky model

Nutnou podminkou pro sestaveni parametrického modelu je urceni, kterému rozdé¢leni
pravdépodobnosti odpovida ndhodna slozka, tedy doba pteziti. Bézné pouzivanym rozdélenim
pravdépodobnosti je Weibullovo rozdéleni, se kterym je pracovano i v tomto piispévku.
Vybér vyznamnych proménnych, které ovlivituji dobu preziti, je stejny jako u Coxova modelu
(Tab. 3). Rozdil je pouze v testovani pomoci log-vérohodnostni funkce, protoze u Coxova
modelu se jednalo o parcidlni vérohodnostni funkci, zatimco u parametrického modelu se
jedna jiz o plnohodnotnou vérohodnostni funkci.

Tabulka 3: Parametricky model

Proménna Koeficient Smérodatna Zwyp p-hodnota | 95% interval

chyba spolehlivosti
In Celkovych aktiv -0,30663 0,08705 -3,52 0,000 -0,47724 -0,13601
Podil VK na aktivech 0,10602 0,03767 2,81 0,005 0,03219 0,17986
Celkova zadluzenost 0,11237 0,03764 2,99 0,003 0,03860 0,18613
Stupeni kryti stalych aktiv -0,01148 0,00325 -3,53 0,000 -0,01786 -0,00511
DO zavazki 2,60E-06 3,94E-07 6,60 0,000 1,83E-06 3,37E-06
ROC 0,00007 0,00002 2,71 0,007 0,00002 0,00011
Konstanta -23,17407 3,28153 -7,06 0,000 -29,60575 | -16,74239
Parametr p 2,593068 0,368967 1,961989 | 3,427135
Hodnota log-vérohodnostni funkce -129,42

Interpretace zjiSténych koeficientli pro jednotlivé proménné je podobna jako u Coxova
modelu, opét je vyuzivan hazardni pomér. V tabulce (Tab. 4) jsou zobrazeny hodnoty
odhadnutych koeficienti a hazardni poméry pro jednotlivé ukazatele.

Tabulka 4: Odhadnuté koeficienty a hazardni poméry v parametrickém modelu

Proménna In Celkovych | Podil VK na | Celkova Stupenn kryti | DO ROC
aktiv aktivech zadluzenost | stalych aktiv | zavazkl

Koeficient -0,30663 0,10602 0,11237 -0,01148 2,60E-06 | 0,00007

Hazardni pomér 0,73592 1,11185 1,11892 0,98858 1,000003 | 1,00007

Soucasti vysledného modelu jsou odhadnuté hodnoty pro konstantu, parametr meétitka
lambda a parametr p. Vysledné hodnoty pro tyto veli¢iny jsou v tabulce (Tab. 5). Parametr p je
pro vSechny subjekty stejny a urCuje tvar hazardni funkce. V tomto modelu je jeho hodnota
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2,593, coz je vyssi nez jedna a tak je mozné potvrdit, Zze hazardni funkce je rostouci, a to je
v souladu s o¢ekavanim, nebot’ pravdépodobnost bankrotu subjektu by méla v ¢ase rust.

Tabulka 5: Hodnoty parametrii

Parametr Konstanta lambda p

Hodnota -23,174 8,62E-11 2,593

Z odhadnutych hodnot parametrti p a parametru lambda lze ziskat zdkladni hazardni funkci,
ktera je pro vSechny subjekty stejnd a je ve tvaru
hy(t)=A-p-t** =8,62E —11.2,593-t*°*° = —1,998E —10-t***. (11)
Tato funkce je pro vSechny subjekty totozna a dosazenim Casového tidaje ve dnech namisto
t Ize zjistit pravdépodobnost upadku k danému okamziku, a to bez vlivu vysvétlujicich
proménnych. Vysledny model se zékladni hazardni funkci a vysvétlujicimi veli¢inami mé
nasledujict tvar,
h(t, x, 8,4, p) =—1,998E —10-t"°**. exp(-0,3066 - In Celkovaaktiva+
+0,106- Podil VK na aktivech+0,1124- Celkovazadluzenost —
—0,0115- Stuper kryti stalych aktiv+0,000003- DO zévazk: +0,00007 - ROC).
(12)

3. Zavér

Cilem pfispévku bylo posouzeni doby pieziti ceskych spole¢nosti od jejich vzniku do jejich
bankrotu. Prakticka aplikace byla zaméfena na vybrané podniky ze sektoru doprava. Bylo
analyzovano 1229 ¢eskych spolecnosti z tohoto sektoru, z nichz u 232 doslo k bankrotu mezi
roky 2005 az 2015. K dispozici bylo celkem 24 finan¢nich ukazatel pro kazdou spole¢nost a
tyto informace slouzily jako vstupni tdaje pro sestaveni Coxova modelu a parametrického
modelu za predpokladu, Ze doba pteziti odpovidd Weibullovu rozdéleni pravdépodobnosti.
Oba vysledné modely obsahuji Sest proménnych s vyznamnym vlivem na dobu pieZiti, jedna
se o piirozeny logaritmus aktiv, stupen kryti stalych aktiv, celkovou zadluZenost, podil
vlastniho kapitalu na aktivech, dobu obratu zavazki a rentabilitu naklada.

U pfirozen¢ho logaritmu aktiv a stupné kryti stalych aktiv byl odhadnuty koeficient
zaporny, to znamend, ze rostouci hodnota tohoto ukazatele vede ke sniZzeni pravdépodobnosti
bankrotu. Koeficient pro celkovou zadluZenost a podil vlastniho kapitalu na aktivech vysel
kladny. Vyssi hodnota téchto proménnych tak vede ke zvySeni rizika Gpadku firmy, coz je
v souladu s ocekavanim. Koeficienty pro dobu obratu zavazki a rentabilitu nakladi jsou
témeét nulové a nemaji tak prakticky Zzadny vliv na dobu pfeziti jednotlivych spole€nosti.
Soucasti parametrického modelu je také odhadnuti parametri méfitka a tvaru, diky ¢emuZz
mohla byt odhadnuta zakladni hazardni funkce, ktera odpovida Weibullovu rozdéleni
pravdépodobnosti. Hodnota parametru tvaru p je vétsi nez jedna, zédkladni hazardni funkce,
ktera je pro vSechny firmy stejnd, je tak rostouci, riziko bankrotu v ¢ase roste.

Vysledky Coxova a parametrického modelu se pfili§ neliSi. U obou modelli byly do
kone¢ného modelu vybrany stejné promeénné, hodnoty koeficientll se sice mirné odlisuji, ale
znaménko u jednotlivych koeficientl je vzdy stejné. Obecné by parametricky model mél byt
li$i jen minimalng, tak zhlediska praktického vyuziti je dostacujici pouziti Coxova
semiparametrického modelu.
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Determination of Probability of Default of Retail
Clients Using Scoring Model
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Abstract

The topic of the paper is focused on the determination of the probability of clients’ default
using scoring model. The objective of the paper is to create scoring model to determine the
probability of clients’ default using the binary logistic regression followed by verification of the
model. The predictive scoring model is constructed based on a real dataset of retail loans.
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1. Uvod

Poznatky metody logistické regrese byly uvetejnény v 60. letech, jako alternativni postup
k metodé nejmensich ¢tvercl. Podstatou logistické regrese je modelovani vztahu mezi
vysvétlovanou (zavislou) proménnou a vysvétlujicimi (nezavislymi) proménnymi. Zakladni
princip této statické metody vychdzi z regresni analyzy, avSak na rozdil od linearni regrese
dokaze predikovat pravdépodobnost urcitého jevu, ktery nastal ¢i nikoliv. Alternativnimi
piistupy k logistické regresi mohou byt modely zalozeny na analyze ptreziti napt. (Novotna,
2015), nebo rtizné modifikace jako vicerozmérna logisticka regresni analyza napt. (Novotna,
2013).

Cilem tohoto pfispévku je vytvoieni scoringového modelu pro stanoveni pravdépodobnosti
default domécnosti pomoci pomoci metody binarni logistické regrese a jeho nasledné ovétent.

2. Metodika logistické regrese

Vysvétlovana (zavisle) proménna je tedy bindrni veli¢inou, coZ znamend, ze mtiZe nabyvat
pouze hodnot 0 a 1. Logistickd regrese vychazi ze zobecnéného linearniho modelu,
v némz je pomoci tzv. logitové transformace vystizen tokovy logit, a tedy vztah mezi zavisle
proménnou Yy a vektorem nezavisle proménnych X. Predpokladem klasického linearniho
modelu je, Ze vysvétlovand proménna Y je kvantitativni spojita, kdezto v ptipad¢ logistické
regrese se pracuje s kategorickou vysvétlovanou promeénnou.

Metoda logistické regrese vychazi z pfirozeného logaritmu Sance ¢i nad¢je. Vysvétlovana
proménna y piredstavuje pravdépodobnost z, S jakou nabude hodnoty 1 (vyskyt sledovaného
jevu), coz je mozné vyjadiit vztahem P(Y =1)=7x. Pravdépodobnost, ze vysvétlovana
proménna y nabude hodnoty 0 (nevyskyt sledovaného jevu), je mozné oznacit jako 1— 7.
Sance (odds) je pak formulovana jako pomér t&chto ziskanych pravdépodobnosti. Logaritmus

! Ing. Josef Novotny, Ph.D., VSB — TU Ostrava, Ekonomicka fakulta, Katedra financi, Sokolska 33,
721 01 Ostrava, e-mail: josef.novotny@vsb.cz.
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Sance pro binarni proménnou je oznaCen pojmem logit. Pravdépodobnosti funkce
alternativniho rozdéleni ma tvar:

PWW%w”a—ﬂf”=a—nwﬂa—mP=a—ﬂmﬂ{wﬁ}£_ﬂ,
1-7 1)

pticemz plati, ze 7 €(01), podil 1L mize nabyt libovolnych nezapornych hodnot

z intervalu (0; o) alogit In 1L muze byt jakékoliv realné ¢islo z intervalu (—oo; o).
- 7T

V piipad€¢ pouziti logitové transformace m V zobecnéném linedrnim modelu dochézi ke
vzniku regresniho modelu (s k vysvétlujicimi proménnymi), ktery ma nasledujici tvar:

g(r)=h"—=xp,
1-7 2)
pro x =[L X, X,, .., X |, B :[,Bo, i ...,,Bk], kde B, B, .... B jsou parametry modelu a =

je podminéna stfedni hodnota vysvétlované proménné. (Hebak, 2007)

V ramci logistickych regresi je mozné rozliSovat tzv. bindrni logistickou regresi, ordinlni
a nominalni logistickou regresi. Zakladem bindrni logistické regrese je ptedpoklad, ze
vysvétlovana (zavisld) proménna je binarni, coz znamend, Ze mize nabyvat pouze hodnot 0 a
1 (napt. muz a zena). Vektor vysvétlujicich proménnych se miize skladat z jedné ¢i vice
proménnych, a to spojitych (prediktory) ¢i kategorickych (faktory).

Pokud bereme vavahu binarni vysvétlovanou proménnou Y a jednu ¢&i nékolik
vysvétlujicich (nezavisle) proménnych, pak plati, Ze binarni proménna nabyva hodnoty 1
s pravdépodobnosti 7 a hodnoty 0 s pravdépodobnosti 7 —1. Charakter pravdépodobnosti x
vysvétlované a vysvétlujici proménné je omezen intervalem hodnot (0 ;1)

Vysvétlovana veli¢ina Y ma alternativni rozdéleni s parametrem zj V piipadé€, Ze vektor
X, =[Xys X o X, J Pro i=12,...,n piedstavuje i-tou kombinaci hodnot k nendhodnych
vysvétlyjicich proménnych X, X,,..., X,. Pravdépodobnostni funkci alternativniho
rozdéleni je tedy moZno zapsat jiz zminénym vztahem (1). V pfipadé, Ze je pro rizné vektory
Xi podminéné rozdéleni pravdépodobnosti veli¢iny Y stejné, pak je vysvétlovana veli¢ina Y na
téchto proménnych nezavisla. Pokud vSak je pravdépodobnostni rozdéleni veli¢iny Y rtzné,
pak lze hovofit o néjakém typu zavislosti, jenz je mozné znazornit pomoci regresniho modelu.

Jak jiz bylo zminéno dfive, s pouzitim logitové transformace 7 v regresni funkci dochazi
ke vzniku logistické regresni funkce, viz (2). Ze vztahu (2) dale vyplyva, Ze:

V2 X p
—=e"7, 3
1-r ®)
pak je mozné vyjadfit logisticky model, ktery ma nésledujici tvar:
XB 1
z=—2 = :[l+e’xﬁ]l.
1+eX* ()

Je ziejmé, ze pravdépodobnost 7 je vyjadiena jako nelinearni funkce K vysvétlujicich
proménnych.

Pokud plati, ze K =1, pak grafem nelinearni funkce je symetrickd s-kiivka, ktera je rovnéz
grafem distribu¢ni funkce normalniho a logistického rozdé€leni. Asymptoty kiivky jsou
rovnobézné s vodorovnou osou a protinaji svislou osu v bodech 0 a 1. Distribu¢ni funkce
logistického rozdéleni ma nasledujici tvar:

e(x—a)/b
F(x) = —00 < X <,

1+e(x—a)/b ! (5)
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kde 7= je Ludolfovo Cislo a parametr a je stfedni hodnota tohoto rozdéleni. Budeme-li

y . 1 -a e )
povazovat, ze [, = b ap,= 5 pak lze distribu¢ni funkci zapsat ve tvaru:

l+ eﬂo"’ﬁlx ! (6)
kde hodnota veli¢iny S, + 4, X (a tedy logit) je 100z-procentnim kvantilem normovaného

logistického rozdéleni. V ptipadé, ze f1 > 0, grafem distribu¢ni funkce je symetricka rostouci
s-kiivka. Jak je mozné na zakladé€ (5) vidét, distribucni funkce je definovana v oboru redlnych
Cisel a pravdépodobnost 7 miize nabyvat hodnot v omezeném intervalu (0 ;1). Pokud naopak
plati, Ze f1 < 0, pak se jednd o symetrickou klesajici s-kiivku, kterd uz vSak neni grafem
distribu¢ni funkce.

V piipadé normovaného normalni rozdé¢leni 1ze taktéz distribucni funkci znazornit pomoci
symetrické s-kiivky, kdy 100z-procentni kvantil tohoto rozdéleni (nazyvan jako probit) je
linearni funkci vysvétlujici proménné. Tato s-kiivka ma stejny inflexni bod jako s-kifivka
grafu distribu¢ni funkce normovaného logistického rozdéleni, avSak jeji tvar je strméjsi. Lze
tedy zminit, Ze normovand normdlni a normovand logistickd rozdé¢leni jsou symetricka
snulovou stfedni hodnotou, ale odliSnou variabilitou a koncentraci. (Hebak, 2007) Byt
odhady pravdépodobnosti dle logitovych ¢i probitovych modelll jsou velmi podobné, ve
statistické literatufe jsou spiSe preferovany logitové modely, a to vzhledem k jednodussi
interpretaci a znacné blizkosti k loglinearnim modeltiim. (Pecakova, 2007)

Vysvétlujici (nezavisle) proménné

V logistickém regresnim modelu, podobné jako u linearniho modelu, je v rdmci vypoctu
mozné vyuZzit i kvantitativni ¢i kategoridlni nezdvisle proménné, pfiCemz zakladem je
nemoznost opakovani jednotlivych kombinaci hodnot vysvétlujicich proménnych. Povaha
vstupnich hodnot je jednak diileZitd pro sestaveni modelu, ale také pro odhad parametrt,
hodnoceni kvality ¢i vyuziti modelu. V pfipadé, ze se kombinace hodnot kategoridlni
vysvétlujici proménné vyskytuji opakovang, pak jsou ziskané udaje zaznamenany do tzv.
vicerozmeérné kontingencni tabulky. Jsou-li jednotkami pro analyzu pole v tabulce obsahujici
pocty ptipadl, kdy pro urc¢ité kombinace hodnot vysvétlujicich proménnych veli¢ina Y nabyva
hodnoty 1, potom plati, Ze Ccetnosti vyskytu kombinaci maji binomické rozdéleni
s pravdépodobnostni funkei:

P(y|n,7z) =(;j72'y(1—72')n_y, -

kde y predstavuje pocet ptipadii a n oznacuje celkovy pocet piipadt pro konkrétni kombinaci
hodnot vysvétlujicich proménnych (Y =1). Vysvétlovanou veli¢inou je pak relativni ¢etnost

p= y S podminénou stfedni hodnotou 7. (Hebék, 2007)
n

V ptipad¢ vétsiho poctu kategorii je mozné provést redukci poctu kategorii zptisobem, kdy
dojde ke snizeni poc¢tu dummy proménnych, ale zarovein bude zachovana informac¢ni hodnota
téchto proménnych. K tomuto ucelu lze vyuzit kritérium WOE (Weight of evidence), které lze
pro kategorii C zjistit dle nasledujiciho vztahu (Witzany, 2012):

WOE(c) =InPr(c/Y =0)—InPr(c/Y =1), (8)

Zaroven bude v této souvislosti definovana proménna IV (Information value) dle (8):
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IV =" WoE(c)] (Pr[(c/Y =0)])-Pr(c/Y =1), 9)
c=1

kde Pr vyjadiuje pravdépodobnost a ¢ pocet kategorii dané kategorialni proménné. SniZeni
poctu kategorii je mozné provést tak, ze budou slouceny kategorie s podobnou hodnotou WoE
tak, aby zaroven nedoslo k vyraznému poklesu IV pro danou proménnou.

Odhad regresnich koeficienta

Pro ucely odhadnuti parametrti logistického regresniho modelu se v piipadé, Ze je alespon
jedna vysvétlujici proménnd kvantitativni spojita, vychdzi z netfidéné datové matice nebo jsou
pouzity relativni Cetnosti vzniku sledovaného jevu pro urcitou kombinaci hodnot nezavisle
proménnych ziskanych po roz€lenéni udajii do kontingencni tabulky. (Hebdk, 2007)
Vzhledem Kk tomu, Ze se v ramci logistické regrese pracuje s dichotomickou vysvétlovanou
proménnou, neni tedy mozné k odhadu parametri pouzit metodu nejmensich ctvercti, jako u
klasické regresni funkce, ale je nutné vyuzit metodu maximalni vérohodnosti. V piipadé
binomického rozdéleni vysvétlované (zdvisle) proménné je mozné vyjadfit vérohodnostni
funkci v nasledujicim tvaru:

L(B) = l.l[ﬁ(xi ) -z (x)[ (10)

Principem metody maximalni vérohodnosti je maximalizace vérohodnostni funkce, nicméné
z matematického hlediska je jednodussi pracovat s logaritmem rovnice (3). Tento vyraz je pak

definovan vztahem:
n

In[l(8)]= X" 1yi In[x(x)]+ - y,) InfL—7(x)]} (1)
i=1
Vysledna podoba logistického modelu je formulovéana nasledujici rovnici:
L
In(%j=b0 +byX, +0,%, +..0,X,, (12)
(0)

L

kde In (ﬂJ vyjadiuje logaritmus pravdépodobnostniho poméru (nazyvan jako ,, pomeér
(0)

vyhlidek, sanci*) a bi piedstavuji jednotlivé regresni koeficienty. (Meloun, 2007) Ke zjisténi

hodnoty parametru S, pro n¢hoz je vé€rohodnostni funkce maximalizovana, je nutné provést

prvni derivaci dle jednotlivych koeficientli fo, f1. Soustava vérohodnostnich rovnic je pak

formulovana nésledujicimi vztahy:

2y -z(x)l=0, (13)

in [yi - ”(Xi)] =0. (14)
Vzhledem k tomu, ze jsou vyrazy ve vySe uvedenych rovnicich (13) a (14) v parametrech
nelinearni, je z tohoto divodu nutné vyuzit specidlnich metod k jejich feSeni. (Hosmer a
Lemeshow, 2000) V ramci metody maximalni vérohodnosti je vyuZit tzv. iterativni zptsob
k nalezeni nejpravdépodobnéjsiho odhadu koeficientd, jehoz podstata spociva v postupném
vylepSovani pocatecnich odhadi. Namisto minimalizace c¢tverc odchylek (metoda
nejmensich Ctvercil), je logistickou regresi maximalizovana pravdépodobnost, ze urcita
udalost nastane. Metoda maximalni vérohodnosti se zejména pouziva k vypoctu miry celkové
vhodnosti modelu. Pouziti této alternativni techniky odhadu rovnéz ale vyzaduje posouzeni
vhodnosti modelu i dalSimi zpasoby. (Hair, 2014)
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Interpretace regresnich koeficientii

Aby bylo mozné interpretovat odhady jednotlivych parametrti, je dulezité objasnit jejich
postaveni a ulohu v logistické regresi. Parametrem fj je vyjadiena velikost logitu pro nulové
hodnoty vSech vysvétlujicich proménnych. Pokud je tedy S; =0, pak Sance, ze Y =1 je
7 =0,5. Kladné hodnoty parametru fj znamenaji Sanci vétsi nez 1 (z > 1) a naopak zaporné
hodnoty znamenaji, ze Sance nastoupeni sledovaného jevu je mensi nez 1 (z < 1). Jinak
feCeno kladné znaménko parametru vyjadiuje pozitivni zavislost vysvétlujici veliCiny
a zavisle proménné a naopak zéporna hodnota koeficientu udavéd negativni vztah mezi
vysvétlujici a zdvislou proménnou.

Vzhledem k zavislosti na jedné ¢i vice vysvétlujicich proménnych, v§ak mtze dochazet ke
zméné logitu, pfiCemZz mira zmény je vyjadiena dle exponovanych parametru pfj, kde
j=12,...,k, které nemohou nabyvat zapornych hodnot. V pfipad¢ hodnoty koeficientu vyssi
nez 1 vysvétlujici proménna pozitivné plisobi ve vztahu k zavisle proménné a hodnoty nizsi
nez 1 vyjadiuji negativni zavislost mezi vysvétlujici proménnou a vysvétlovanou veli¢inou.
V piipadé, Ze se nezavisle proménna zméni o jednu jednotku, je $ance nastoupeni jevu /-
krat vétsi (mens$i), a to za predpokladu nezménénych hodnot ostatnich vysvétlujicich
proménnych. (Pecdkova, 2007)

Testovani vyznamnosti koeficienti

Po provedeni odhadu jednotlivych koeficientli regresniho logistického modelu, je nutné
ovérit jejich vyznamnost. Podobné jako u linearni regrese je mozné ke zjisténi statistické
vyznamnosti jednotlivych koeficientti vyuzit tzv. Studentlv t-test, avSak pokud je do modelu
zatazeno vice nezavisle proménnych, k témto Gcelim se vyuziva tzv. Waldova statistika.
(Meloun, 2011) Pii platnosti hypotézy o nulové hodnoté jednoho parametru p; kde
(J=0,1,...,k) ma Waldova statistika asymptoticky normované normalni rozdéleni. Waldovo

testovaci kritérium je vyjadieno nasledujicim vztahem:

-7 (15)
SE(5;)
kde S ; znaci odhad parametru a SE(3 ;) predstavuje smérodatnou odchylku odhadnutého

parametru. Waldova statistika W ma y?-rozdéleni s jednim stupném volnosti. Pouziti Waldovy
statistiky je vSak spojeno se zna¢nou nevyhodou, jejiz podstata spoc¢iva v nizsi spolehlivosti a
tudiz 1 omezeném vyuziti v pfipad€é vysokych absolutnich hodnot regresnich koeficientt.
Vysledna hodnota Waldovy statistiky je tak nizkd, coz vede k nezamitnuti nulové hypotézy.
V takovychto situacich je proto vhodnéj§i vyuzit jiné modely k testovani vyznamnosti
regresnich koeficientl. (Pecadkova, 2007) Pro ucely vybéru nezédvisle proménnych l1ze vyuzit
tzv. Stepwise regression metodu, kterou je mozné aplikovat na dvojim pfistupu. Prvni pfistup
(oznacovan jako Forward) je zalozen na postupném zafazovani veli¢in do modelu dle
urcitych kritérii, kdezto vramci druhého piistupu (oznaCovan jako Backward) dochazi
k opa¢nému procesu, tedy k postupnému vytazovani proménnych z modelu. Tato metoda je
zejména vyuZzivana v linearni regresi a je vhodné ji pouzit v piipadech, jejichZz cilem je
maximalizovat predikci s nejmensim poc¢tem relevantnich proménnych.

Ovéreni spravnosti modelu

K posouzeni uspésnosti a spravnosti modelu je mozné dle Meloun (2006) pouzit miru
tésnosti  prolozeni dat logistickym regresnim modelem, jez je mozné definovat dle
nasledujiciho vzorce:

D=-2hL (16)

(OO}
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né¢kdy téz oznacovana jako D =-2LL. Hodnota L) vyjadiuje pravdépodobnost, ze se dana
udalost uskutecni. Vysoké tésnosti prolozeni je dosazeno, pokud vyse tohoto ukazatele, tzv.
odchylky se co nejvice blizi nulové hodnoté. Tento ukazatel ma taktéz své opodstatnéni i
Vv ptipad¢€ hodnoceni statistické vyznamnosti koeficienti u dvou regresnich modeli, coz je
mozn¢é formulovat timto vztahem:

G = D(model bez promenné) — D(model s promeénnou), a7
neboli
pravdeépodabnost modelubez promeénné

G=-2In (18)

pravdépodadbnost modelu s promeénnou '

kde wveli¢ina G odpovidd vérohodnostnimu pomeéru. K ovéfeni spravnosti modelu dle
Rehakova (2000) je mozné pouzit i koeficienty determinace R?, vyuZivané zejména v linearni
regresi. Jako ptiklad uvadi koeficient determinace R? Coxové a Snella ¢ R? Nagelkerka, jako
uréitou modifikaci R? Coxové a Snella, nebot’ tento koeficient nemohl dosahnout maximalni
hodnoty 1. Podobnég jako u linedrni regrese obecné plati, Ze ¢im vice je hodnota koeficientu
(2011) pro tcely posouzeni vhodnosti modelu rovnéz uvadi i dalsi statistiky, mezi které patii
napi. Chi-kvadrat test dobré shody ¢i Hosmerova-Lemeshowova statistika, kdy zakladem
vypoctu jsou predikce pravdépodobnosti, ze zavisle proménnd nabude hodnoty 1 vypocitané
pro zndmé hodnoty nezéavislych veli¢in. Ziskané empirické hodnoty jsou vzestupné
uspofaddany a rozdéleny pomoci kvantili nebo pfedem stanovenych intervalii s defini¢nim
oborem (0;1) do tii ¢i vice skupin podobné velikosti. V kazdé vytvoiené skupiné je
k vypoctu ocekavanych ¢etnosti pouzita primérna odhadnuta pravdépodobnost .

Hodnoceni klasifika¢ni schopnosti modelu

Snahou kazdého analytika Ci statistika je sestavit spravn€ fungujici model, ktery by
zajistoval pouzitelnost dosazenych vysledkli. Jinak tomu neni ani v piipad¢ logistického
regresniho modelu, jenZ by mél co mozna nejlépe vyhovovat nejen vybranému datovému
vzorku, ale také ptisluSné populaci, z niz byl vzorek vybran. Hodnoceni regresniho modelu 1ze
provést podle toho, na kolik je model schopen na zadkladé hodnot nezavislych veli¢in
rozliSovat jednotky dle hodnoty zavisle proménné, a jednak dle toho, nakolik jsou shodné
zjisténé a empirické Cetnosti vzniku sledovaného jevu pro urcité kombinace hodnot nezavisle
proménnych. (Pecdkova, 2007) Podobné jako v piipadé diskriminacni analyzy se pro ucely
posouzeni klasifika¢ni schopnosti modelu vyuzivaji rizné druhy analytickych nastrojli, mezi
které 1ze zminit napft. Ctyfpolni klasifikaéni tabulku ¢i ROC kiivku.

3. Sestaveni a aplikace scoringového predikéniho modelu

Pro tucely vystavby scoringového modelu byla pouzita data spolecnosti Lending club
o retailovych klientech, kterym byla poskytnuta pijcka. Lending club pfedstavuje americkou
spolecnost, kterd poskytuje pljcky prosttednictvim tzv. peer to peer platformy, kdy dochazi
k online propojeni mezi investory a zadateli o pujcku.

Pro potieby této prace byla zvolena data, ktera obsahuji informace o poskytnutych plij¢kach
vyse zminéné spolecnosti za obdobi let 2012 - 2015. Z celkového souboru dat byly vylouceny
aktualni ptjcky, jejichz splaceni jesté nebylo ukonceno, a pljcky, u nichz chybély potiebné
udaje. Do uzsiho vybéru byly dale vybrany pajcky, u nichz byl ovéfen piijem zadatele
z divodu zachovani vypovidaci hodnoty u veli¢iny ro¢ni pifijem Zadatele. Takto upraveny
soubor obsahoval celkem 89 996 pijcek. Dalsim krokem bylo definovani defaultu a rozdéleni
vybranych ptij¢ek na dvé skupiny podle toho, zda u nich nastal default, nebo zda byly bez
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problému splaceny. Do prvni skupiny oznacené default byly zatazeny ptjcky zdefaultované
nebo plné odepsané v celkovém pocétu 17 845%. Druhd skupina zahrnovala pijcky plné
splacené, kterych bylo celkem 72 151. Mira defaultu vybranych poskytnutych pijcek je v této
situaci na urovni 19,8 %. Pokud by byl model vytvofen na zékladé¢ takto zvolenych dat,
vysledkem by byla predikce, ze vétSina klientli se nedostane do potizi se splacenim vcetné
téch, ktefi ve skutecnosti zdefaultovali. Takovy model by byl v praxi nepouzitelny, nebot’
spravné rozpozndni klientl, ktefi pdjcku nesplati, je hlavnim smyslem celého modelu.
Z tohoto diivodu byla data upravena tak, aby mira defaultu dosahovala 50 %. Pocet
zdefaltovanych ptjc¢ek byl zanechan a k tomu byl ndhodné pfifazen stejny pocet pijcek, které
byly uspésné splaceny. Celkovy soubor 35 690 pujéek byl dale rozdélen v poméru 65:35 na
tzv. analyzovany a klasifikovany soubor. Analyzovany soubor obsahuje 23 198 pijcek, které
budou pouzity k sestaveni predikéniho modelu, a klasifikovany soubor je tvoten zbylymi 12
492 pujckami, na zaklad¢ nichz bude model upadku verifikovan.

Pro jednotlivé ptijcky bylo ve vSech letech k dispozici 57 proménnych, které byly nasledné
zredukovany pouze na 12 proménnych, které byly relevantni pro rozhodnuti o uvérové
schopnosti klienta. Seznam vybranych proménych je zachycen v nésledujici Tab. 1.

Tab. 1: Seznam vybranych proménnych

Nazev Popis Typ Podet kategorii®
loan_status stav pijcky kategorialni 2
loan_amnt vyse pujcky numericka
term doba splatnosti pajcky v mésicich kategorialni 2
emp_length délka zaméstnani v letech kategorialni 11
home_ownership typ bydleni zadatele o ptijcku kategorialni 3
annual_inc ro¢ni piijem zadatele o ptjcku numericka
purpose ucel ptjcky kategorialni 13
addr_state stat zadatele o pijcku kategorialni 46
dti (debt-to- pomér vySe mésicnich splatek dluhti zadatele k o
income ratio) jeho pfijmu numericka
o zyrs POy bt podee i34
pub_rec pocet vetejnych kreditnich zdznami kategorialni 8
revol_bal ;l;;cll:;illlé \(/)y;felj(éllillllhu na revolvingovych uctech numerickd
revol_util T it revolvingouého dctu vahledemk
total_acc celkovy pocet ivérovych Gcéth zadatele o ptijcku = numericka

Vzhledem k velkému mnozstvi kategorii u nékterych nezdvysle proménych, bylo nutné
pocet kategoii zredukovat, k tomuto ucelu bylo vyuzito Weight of evidence a Information
value. Vysledny pocet kategorialné proménych zachyzuje nasledujici Tab. 2.

2 PIné odepsat lze dle amerického prava pijeky, které jsou v prodleni vice nez 120 dni po splatnosti
3 Pocet kategorii je stanoven pouze u kategorialnich proménnych.
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Tab. 2:Vysledny pocet kategorii u kategoridlnich proménnych

Proménna Pocet kategorii Kategorie
term 2 36 months, 60 months
emp_length 5 <1 year, 1-3 years, 4-6 years, 7-9 years, 10+ years
home_ownership 3 own, mortgage, rent
purpose 3 purpA, purp B, purpC
addr_state 5 addrA, addrB, addrC, addrD, addrE
deling_2yrs 4 0,1-3,4-6, 7+
pub_rec 4 0, 1-2, 3-4, 5+

3.1 Logisticka regrese

Po ocisténi, upravé a vybéru vstupnich dat je mozné pfistoupit k samotnému sestaveni
modelu s vyuzitim metody logistické regrese. K tomuto uéelu je vyuzita metoda binarni
logistické regrese, ktera je nejvice vyuzivand k modelovani pravdépodobnosti, Ze nastane
urcita udalost. Vysvétlovana proménna miize nabyvat pouze dvou hodnot. V této praci zavisle
proménnd vyjadiuje default dluznika, kdy hodnota 0 znamend, Ze pijcka byla splacena bez
problému a hodnota 1 piedstavuje situaci, kdy u dluznika nastal default.

3.2 Odhad logistického modelu

Po posouzeni statistické vyznamnosti vlivu jednotlivych nezavisle proménnych ve vztahu
k zavisle proménné pomoci jednofaktorové analyzy a po odstranéni multikolinearity mezi
vysvétlujicicmi proménymi je vytvoren model logistické regrese.

Pro vytvofeni modelu logistické regrese je aplikovdna tzv. binarni logistickd regrese
s vyuzitim krokové metody (Stepwise regression) zalozené na pfistupu Forward, jehoz
podstata spociva v postupném zatrazovani veli¢in do modelu dle urcitych kritérii.

Na zéakladé metody Stepwise je pravdépodobnost defaultu klienti predikovana pomoci 21
ukazatelli (nezavisle proménnych). Na zakladé¢ Waldovy statistiky, kterd slouzi k testovani
statistické vyznamnosti koeficientl v ptipad¢ vétsiho poctu nezavisle proménnych v modelu,
byly vSechny vysvétlujici proménné zatazeny do predikénich modelt.

Na zéklad¢ provedeného analyzovani a po provedeni logitové transformace 7, je mozné
logisticky model (logit) zapsat pomoci nasledujiciho tvaru:

g(7) =-0,901+0,032dti + 0,773term(1) — 0,225hom e _ownership(l) + 0,100home _ownership(2) +
+0,170purpose(l) + 0,669 purpose(2) + 0,000annual _inc —0,177addr _ state(l) — 0,335addr _ state(2) —
—0,729addr _ state(3) —0,468addr _ state(4) + 0,000loan _amnt+0,233deling _ 2yrs(l) +

+0,727deling _ 2yrs(2) +1,197deling _ 2yrs(3) +0,008revol _util —0,011total _acc+

+0,221emp _length(1) + 0,093emp _length(2) + 0,111emp _ length(3) + 0,13%emp _length(4) +
+0,000revol _bal.

Na zaklad¢ vySe uvedené rovnice je mozné zaznamenat, ze koeficienty beta u jednotlivych
vysvétlujicich proménnych mohou nabyvat kladnych ¢i zapornych hodnot. Kladné hodnoty
parametru znamenaji Sanci vétsi nez 1, coz znamend, Ze dany pomérovy ukazatel pozitivné
pfispiva k hodnoté zavisle proménné neboli bankrotu klienta. Na druhé strané zdporna
hodnota parametru udava negativni zavislost, coZ znamena, Ze Sance nastoupeni sledovaného
jevu ¢ili selhani klienta je nizs$i nez 1.
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3.3 Ovéreni spravnosti modelu

Pro ucely posouzeni uspésSnosti a spravnosti modelu je mozné pouzit miru tésnosti
proloZeni dat logistickym regresnim modelem (-2LL), dale determinac¢ni koeficienty R?, jako
napiiklad koeficient determinace R? Coxové a Snella & jeho modifikaci v podobé R?
Nagelkerka. Vysledné hodnoty téchto zminénych charakteristik jsou v jednotlivych krocich
zachyceny Vv nasledujici Tab. 3.

Tab. 3: Vyvoj charakteristik miry tésnosti (-2LL) a koeficientii determinace R? pro klienty

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 31 312,085% 0,036 0,048
2 30 848,2927 0,055 0,073
3 30 583,433% 0,066 0,088
4 30 424,5342 0,072 0,096
5 30 305,0217 0,077 0,102
6 30 200,595° 0,081 0,108
7 30 095,225° 0,085 0,114
8 30016,111° 0,088 0,118
9 29 951,048° 0,091 0,121
10 29 873,415° 0,094 0,125
11 29 840,667" 0,095 0,127
12 29 817,020° 0,096 0,128

a. Estimation terminated at iteration number 3 because parameter estimates changed by less than ,001.
b. Estimation terminated at iteration number 4 because parameter estimates changed by less than ,001.

Z vyse uvedené Tab. 3 lze vysledovat, Ze hodnota miry tésnosti proloZeni dat logistickym
modelem (-2LL) se Vv jednotlivych krocich postupné snizuje. Puvodni hodnota této
charakteristiky v nultém kroku dosahovala Grovné 32 159,257 a po postupném zafazovani
dalSich vysvétlujicich proménnych do modelu a jejich ndsledném piehodnoceni se snizila na
hodnotu 29 817, 020. Tento trend lze hodnotit za pozitivni, nebot’ pokles hodnoty -2LL
znamena, zZe se zlepsila vypovidaci schopnost modelu.

V Tab. 3 jsou dile uvedeny hodnoty koeficientli determinace R?, které také slouzi
k posouzeni adekvatnosti modelu. U téchto statistik je naopak preferovana, co nejvyssi
hodnota. Jak lze vidét v Tab. 3 1 u téchto parametrti doSlo pii postupném piidavani nezavisle
proménnych ke zlepseni modelu. Velikost koeficientu determinace R* Coxové a Snella se
zvysila z 0,036 na hodnotu 0,096 a determinac¢ni koeficient R? Nagelkerka vzrostl z hodnoty
0,048 na troven 0,128. Cilem obou téchto parametra je urcit, jaka ¢ast odchylky u zéavisle
proménné je vysvétlena pomoci nezavisle proménnych. Problémem u koeficientu determinace
R? Coxové a Snella je viak skute¢nost, Ze nemiize dosahnout maximalni hodnoty 1. Proto je
vhodnéjsi pouzit hodnotu koeficientu R? Nagelkerka, dle niz lze konstatovat, ze odchylka
zéavisle proménné je z 12,8 % vysvétlena pomoci zvolenych nezévisle proménnych. Tato
charakteristika vypovidd o velmi nizké vypovidaci schopnosti modelu, nicméné obecné je
znamo, ze tyto souhrnné statistiky u logistické regrese dosahuji mnohem nizSich hodnot nez u
linearni regrese (Norusis, 2009).

K posouzeni vhodnosti modelu Ize taktéz vyuzit 1 dalsi statistiky, mezi které naptiklad
patii Chi-kvadrat test dobré shody. V nasledujici Tab. 4 jsou zachyceny dosazené hodnoty v
prvnim a dvanactém kroku. Radek s ndzvem Step vyjadfuje zménu statistiky miry tésnosti (-
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2LL) po ptidani dalsi vysvétlujici proménné v porovnéni s modelem ptedchozim. Zbylé dva
fadky Block a Model definuji taktéz zménu miry té€snosti (-2LL) po zafazeni nezavisle
proménnych, avSak v porovnani s vychozim modelem, tedy bez zahrnuti vysvétlujicich
veli¢in. Testovani modelu je rovnéz provadéno na pfislusné hranici statistické vyznamnosti
0,05.

Tab. 4: Chi-kvadrat test dobré shody pro klienty

Chi-square df Sig.

Step 847,172 1 0,000

Step 1 Block 847,172 1 0,000
Model 847,172 1 0,000

Step 23,647 4 0,000

Step 12 Block 2342,237 22 0,000
Model 2342,237 22 0,000

Z posledniho kroku 1ze vy¢ist, Ze celkoveé doslo ke snizeni statistiky -2LL o 2 342,237 pii
porovnani finalniho modelu s poc¢ate¢nim modelem obsahujicim pouze konstantu. Z Tab. 4.15
lze dale pozorovat, ze hranice statistické vyznamnosti nebyla pfekro¢ena v zadném z krokd,
takze nulovou hypotézu, Ze koeficienty nabyvaji hodnoty 0, Ize zamitnout..

3.4 Hodnoceni klasifika¢ni schopnosti modelu

Aby byla zajisténa pouZitelnost dosazenych vysledki, je z tohoto diivodu nutné posoudit,
zda je dany model spravné sestaven. Pro Gcely zhodnoceni klasifika¢ni schopnosti modelu je
mozné vyuzit riiznych druhl analytickych nastrojii. Jako prvni lze uvést tzv. klasifikacni
tabulku, jejiZz podstata spo¢iva v ndzorném zobrazeni spravné zafazenych pozorovéani do
piislusné skupiny. Ovéteni klasifikaéni schopnosti modelu je provadéno v ramci jednotlivych
krok, a tedy po zafazeni novych vysvétlujicich proménnych. Klasifikaéni schopnost
analyzovanych vzorkl dat v poslednim kroku doklada nasledujici Tab. 5.

Tab. 5: Klasifikacni tabulka analyzovaného vzorku pro malé firmy v poslednim kroku

Predicted
Observed Loan status Percentage Correct
Paid Default
Paid 7 355 4 244 63,4
Loan status
Default 4 320 7279 62,8
Overall Percentage 63,1

Z dosazenych vysledkt je zfejmé, Ze model byl schopen spravné vyhodnotit 14 634
pfipadli z celkového poctu 23 197, predikéni model tak disponuje diskrimina¢ni silou na
urovni 63,1 %, coz vypovida o nizsi vypovidaci schopnosti modelu. Diivodem této skutec¢nosti
mohou byt konkrétni data, na zaklad¢ kterych byl model sestaven. Hlavni pfi¢inu nizké
klasifikaéni schopnosti modelu lze spatfovat v tom, Ze do modelu byly zahrnuti pouze
zadatelé, kterym byla ptijcka poskytnuta, a u nichZ je znamo, jestli ptijcku splatili ¢i nikoli.

Klasifikacni schopnost modelu Ize ndzorné vyobrazit i pomoci grafického vyjadieni,
neboli tzv. ROC kiivky, viz Graf 1, kterd zachycuje vztah mezi specificitou a senzitivitou,
neboli poctem spravné a nespravné zatazenych klientd do ptisluSné bankrotni skupiny.
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Graf 1: ROC krivka analyzovaného vzorku
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Z Grafu 1 je evidentni, ze se ROC kiivka modelu je pomérné vzdalena od levého hornimu
rohu, coz vypovida o nizsi diskriminaéni schopnosti sestaveného logistického modelu.

Nasledné bylo provedeno ovéfeni modelu na klasifikovaném vzorku, ktery zahrnoval
celkem 12 492 klientt (pijcek). Dosazené vysledky predikéniho modelu na klasifikovaném
vzorku jsou zachyceny v nasledujici Tab. 6.

Tab. 6: Klasifikacni tabulka klasifikovaného vzorku pro klienty

Predicted
Observed Loan status Percentage correct
Paid Default
Paid 3982 2 264 63,8
Loan status
Default 2312 3934 63,0
Overall percentage 63,4

Dle Tab. 6 je patrné, Ze sestaveny predikéni model spravné zatadil 7 916 klienta (ptjcek)
z celkoveého poctu 12 492, coz odpovida diskriminaéni sile ve vysi 63,4 %, jedna se teda o
piiblizné stejnou diskriminacni silu jako v ptipadé anylizovaného soboru

4. Zavér

V prispévku bylo provedeno sestaveni scoringového modelu predikce selhani pomoci
metody logistické regrese. K tomuto tcelu byly vyuzity informace o retailovych klientech
nejvetsi americké peer-to-peer spole¢nosti Lending club za obdobi 2012 — 2015. Celkem bylo
do modelu zahrnuto 23 198 putjcek, kdy pomér mezi splacenymi a nesplacenymi pujckami
odpovidal 50 %. Dalsich 12 492 putjéek bylo nasledné pouzito k verifikaci modelu. Na
zékladé¢ metody krokového vybéru bylo do modelu postupné zatazeno 12 statisticky
vyznamnych proménnych, k nimzZ patfi ukazatel poméru dluhu k ptijmu, doba splatnosti, typ
vlastnictvi domu/bytu, celkovy pocet uveérovych ucti klienta, mira vyuziti revolvingového
uctu, ucel pujcky, bydlisté klienta, vySe dluhu na revolvingovych uctech, pocet udalosti, kdy
byl klient v prodleni se splacenim, vySe pujcky, roéni piijem a délka zaméstnani. Naopak
vyloucena byla proménnd vypovidajici o poctu vetejnych kreditnich zaznamt zadatele. Ke
zjisténi diskrimina¢ni sily modelu byla vyuzita klasifikacni tabulka, dle které byla
vyhodnocena klasifikaéni schopnost modelu odpovidajici 63,1 %. Stejny vysledek byl
potvrzen na zaklad¢ sestrojené ROC kiivky. Nizsi klasifikacni schopnost modelu Ize vysvétlit
tim, ze v modelu byli uvazovani klienti, ktefi jiz prosli ur¢itym vybérovym procesem, na jehoz
zéklad¢ jim byla ptijcka poskytnuta.
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Determination of Credit Risk for Debt Assets
Portfolio

Josef Novotny?, Yuan Tian?

Abstract

The topic of the conference paper is determination of credit risk for debt assets portfolio. The
main objective of the conference paper is to estimate a benchmark for a well-known credit risk
management, namely the CreditMetrics™ model, and then determine the value of economic
capital of a portfolio including ten selected debt assets by using the CreditMetrics™ model.

Key words

credit risk, VaR, asset value model, Monte Carlo simulation, economic capital, CreditMetrics™

JEL Classification: G21, G24, G28.

1. Introduction

Credit risk is the potential loss for a bank when a bank borrower will fail to meet its
obligations, such as paying interest on the loan and repaying the amount borrowed, in
accordance with agreed terms. It is the largest and oldest risk that most banks are faced with.
The CreditMetrics™ is based on the risk measurement methodology originally developed by
the U.S. bank J.P. Morgan in 1997 in order to measure, manage, and control credit risk more
effectively.

The purpose of the conference paper is to calculate the value of economic capital of a
portfolio that consists of ten selected debt assets by applying the CreditMetrics™ model.

2. Description of the CreditMetrics™ methodology

The CreditMetrics™ model is a tool for estimating the distribution of changes in the market
value of a portfolio of credit exposures based on the data for migration rates, default rates, and
spreads of borrowers. We will describe the CreditMetrics™ model at length in subsequent
pages.

Roughly speaking, there are three main parts in the description of the CreditMetrics™
model, including risk management framework, credit quality correlation, and interpretation
and application of results. Before we start, it is essential to know what is the VaR and the
economic capital.

Value at risk (VaR) represents the maximum potential losses at a given confidence level,
usually 99% but more frequently 99.5% or even 99.9%, over a specific time interval. Figure 1
as below presents the return distribution for a portfolio as an example. It can be interpreted in
two ways:

1 Ing. Josef Novotny, Ph.D., VSB -Technical University of Ostrava, Faculty of Economics,
Department of Finance, Sokolska tiida 33, 702 00 Ostrava, e-mail: josef.novotny@vsb.cz.

2 Ing. Yuan Tian, VSB -Technical University of Ostrava, Faculty of Economics, Department of
Finance, Sokolska tiida 33, 702 00 Ostrava, e-mail: yuan.tian@vsb.cz.
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a) losses from the portfolio of debt assets (—Af[) set at a significance level of a,
which is greater than the predetermined value losses (VaR), can be expressed as:

Pr(—Aﬁ ZVaR)za; 1)

b) profit from the portfolio of debt assets (—A f[) set at a significance level of a, set at

a significance level of o, which is less than the predetermined value gains (-VaR),
can be expressed as:

Pr(ATl<-VaR)=a. 2

Figure 1: Graphical interpretation of value-at-risk

Distribution of returns

Portfolio value, P = USD 1 million

95% Confidence level

99% Confidence

~ -

5% Probability fgs  r=0
1% fag VaR (95%, 1 day) =1 * rgg * P = USD 2 million
Probability VaR (99%, 1 day) =—1 * rgq * P = USD 3 million

Source: APOSTOLIK, R., CH. DONOHUE and P. WENT. Foundations of Banking Risk: An Overview of
Banking, Banking Risks, and Risk-Based Banking Regulation. Wiley Finance, 2009. 170p.

Economic capital, which is the difference between unexpected losses and expected losses,
represents an estimation of the amount of the required capital to maintain unexpected losses at
a specific significance level. It can be computed when using the probability distribution of
portfolio gains as:

Econo mi ¢ capital =VaR, —E (—A f[), (3)
where E(—Af[) is the mean value of gains, VaR, is determined so that the simulated values

of the portfolio returns are ranked according to the order and the value of VaR at a specific
significance level will be equal to n-th worst. But with the opposite sign, it is possible to use
the following formula mathematically:

n=a-N. (4)
where n is the ordered number of the experiment and N is the number of scenarios.
2.1 Risk management framework

In general, there are four steps to calculate the credit risk for a portfolio by using the
CreditMetrics™ model.

2.1.1 Credit rating migration

The CreditMetrics™ model assumes that each exposure has been assigned a rating either
produced by rating agencies or referred to an internal rating, which is derived from the
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historical data of the bank itself. Besides, those rating grades are indicative of the default and
migration probabilities for the subsequent year. Then, risk comes. It is important to estimate
both the likelihood of default and the chance of migrating to any possible credit quality state
at the same risk horizon. It is necessary to specify both the default possibility and the
possibilities that companies in one category migrate to other no matter how many rating
categories or how these categories are constructed.

2.1.2 Calculation of the present value of a bond

In this step, values are determined at the risk horizon and there are usually eight
revaluations in simple one-bond case because value should be calculated separately for each
migration state. Moreover, the eight valuations can be divided into two categories — one is in
the event of default, and other is in the event of upgrades or downgrades.

In the first case (in the event of a default), the recovery rate is estimated depended on the
seniority classification of the debt. Table 1 summarizes the RRs in the state of default:

Table 1: Recovery rates by seniority class (% of face value, i.e., “par”)

Seniority Class Mean (%0) Standard Deviation (%)
Senior Secured 53.80 26.86
Senior Unsecured 51.13 25.45
Senior Subordinated 38.52 23.81
Subordinated 32.74 20.18
Junior Subordinated 17.09 10.90

Source: Carty & Lieberman [96a] — Moody’s Investors ServiceS

In the second case (in the event of upgrades or downgrades), the change in credit spread is
estimated based on a straightforward present value bond revaluation. The present value (PV)
of a bond can be calculated as:

C C C+M

N Tt
(1+i)  (1+i) (1+i)
where C is coupon payment, n is number of payments, i is interest rate or required yield, M is
value at maturity or par value, and C+M is nominal value.

()

2.1.3 Calculation of the discount rate

The discount rate accounts for the time value of money and is derived from the forward
zero curve for each specific rating category to discount the cash flows. The calculation of the
rate is based on the risk-free rate and the implicit expectations theory:

1+r)
ft = (—t)t_l_l, (6)
(1+1,)

where . is the risk-free rate at which it may be selected, such as PRIBOR, LIBOR,
EURIBOR, or IRS (interest rate swap).

2.1.4 Credit risk estimation

The last step is to estimate the volatility or standard deviation of value due to credit
changes for a single exposure. According to what we have already obtained from previous two
steps, it is able to obtain the likelihoods of all possible outcomes and the distribution of value
with each possible outcome.
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2.2 Credit quality correlation

Generally, it is too simplistic and unrealistic to assume a zero correlation because there are
several common factors, such as the economic cycle, movements in the interest rates, and
shifts in prices of the commodity, that will contribute rating changes and defaults of
companies. CreditMetrics™ model requires the joint likelihood of credit movements among
obligors, which means estimating the credit quality correlation parameters.

2.2.1 Asset value model

Asset value model is based on the proposal that a company’s asset value drives its credit
rating changes and defaults. Because the value of a company’s asset determines the ability to
meet its obligations, and if the value of the company’s asset is too much low to meet its
obligations, the company will default.

Let us parameterize the asset value process to model the change in company’s asset value
to evaluate its credit rating, namely the percent changes in asset value are normally
distributed, the mean is denoted by ., and the standard deviation is denoted by o . Besides,

given the fact that the value of x will not influence the final result of the exposition, we can
assume =0 to make it easier. Use Z,, Z..c, Zg, etc. to satisfy the situations in which if

R<Z,, , the company will default; if Z,, <R <Z_..., the company will be re-rated to CCC;

if Zooc <R<Zg, the company will be re-rated to B; and so forth. Table 2 presents the
transition probabilities of a BB-rated company as an example.

Table 2: Transition probabilities and thresholds for a BB-rated company

Rating | Probability from transition matrix (%) Pr%ggl])lijllﬁy\zg/o) Threshold
Default ®(Zpy /o)=1.06 1.06 2300
cce D(Zeee /o)~ D(Zpy Jo)=1.00 2.06 2040
B D(Zy)0)—D(Zeee /0)=8.84 10.90 -1.230
BB D(Zgg/o)-P(Zy/o)=80.53 91.43 1370
BBB D(Zygp/0)—P(Zgy /o) =T7.73 99.16 2390
A D(2,/0)~P(Zggs /)= 0.67 99.83 2930
AA D(Zpy/o)-P(Z,/0)=0.14 99.97 3430
AAA 1-@(Z,,/0)=0.03 100.00

2.2.2  Monte Carlo simulation

Monte Carlo simulations, developed by Stanislaw Ulam and John Von Neumann, are
designed to estimate the parameters of a particular probability distribution from the historical
data and then the extraction of N simulated values for the risk factors.

The Cholesky decomposition, also named Cholesky factorization, is commonly used in the
Monte Carlo simulations. In the case of two variables only, A and B, the covariance matrix
can be decomposed as:
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Similarly, the correlation matrix can be decomposed as:

2, ﬂ‘@ <1—22>“]‘@ <1—;>“]' ?

The following equations are often used to calculate individual elements of the Cholesky

decomposition matrix:
1

i—1 )

P, :(a“ > pkzijz : fori=12,...,N, ©
k=1
i—1

Pij :(O-ij_ pki'pij'pi?l’ fori=12,..,N, (10)
k=1

p; =0, fori>j;i,j=12,...,N, (11)

where p; and p; are individual elements of the Cholesky decomposition matrix.

2.3 Interpretation and application of results

The best way to present the results is using the statistical tools, such as standard deviations
and percentiles. Besides, the results can be presented in a graphical way, more specifically,
histogram, which is able to estimate the probability distribution of a large volumes of random
scenarios in the portfolio by simply connecting the tops of the columns. Another possible
graphically way is to conduct a figure, where the x-axis is plotted the credit exposure and the
y-axis is the marginal standard deviation expressed as a percentage. The product of these two
quantities is the marginal value of the absolute risk. It is also appropriate to insert the curve
showing the same level of risk, named ISO — risk line, to identify the bonds that contribute
most to the overall risk of the portfolio because these bonds are usually above the line.

2.3.1 Credit risk limits

There are three possible risk limits, including:

= Based on the percentage risk (the horizontal line in Figure 2). This limit can set a
restriction to the exposures that are more correlated to the portfolio.

= Based on the exposure size (the vertical line in Figure 2). This limit can set a
restriction to the portfolio to have no exposures above a given size regardless of the
quality of credit.

= Based on the absolute risk (the curve in Figure 2). This limit can cap the total risk
of the portfolio at a given amount above the current risk.

Each portfolio manager is not able to determine the credit limits alone, and these credit
limits are not exceeded the acceptance of the bond in every situation. Therefore, it is necessary
to distinguish:

= soft limits — especially informative and may require more detailed exploration or
security;

= hard limits — able to prevent the entry of a particular borrower, industry, region, or
financial instrument in the portfolio.
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Figure 2: Possible risk limits for an example portfolio
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Source: CUPTON, G. M., C. C., FINGER, and M., BHATIA. CreditMetrics Technical Document. New York:
J. P. Morgan, 1997. 135p.

2.3.2 Prioritizing risk reduction actions

Given the fact that there exist many actions that may be taken towards addressing risk,
these actions need prioritizing, especially in a certain portfolio with a large number of
exposures. Originally, there are two features of risk that are worth reducing, namely absolute
exposure size and statistical risk level.

Figure 3: Risk versus size of exposure within a typical credit portfolio

Marginal standard deviation % (by obligory

a———— Highest standard deviation % - Low impact

Ve = sp—— High risk and large size

Ahsolute exposure size (by obligor)

Source: CUPTON, G. M., C. C., FINGER, and M., BHATIA. CreditMetrics Technical Document. New York: J.
P. Morgan, 1997. 134p.

Three essential measures include:

= Obligors with the largest absolute exposure sizes (the lower right corner in Figure
3) would have the greater impact on the portfolio compared with other obligors.

= Obligors with the highest marginal standard deviations (the upper left corner in
Figure 3) would have higher probability to contribute to portfolio losses.

= Obligors with the large absolute exposure sizes and high marginal standard
deviations (points towards the upper right corner in Figure 3) would be the largest
contributors to portfolio risk.
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3. Determination of credit risk by the CreditMetrics™ model

To this point, we have briefly described the credit risk and the CreditMetrics™ model. In
this chapter, we will calculate the value of economic capital by the CreditMetrics™ model in
a step-by-step way.

Firstly, the input data and the portfolio will be described. Ten different companies are
selected. Then, the calculations of economic capital according to the CreditMetrics™ model
will be presented. Finally, the results will be summarized. Time horizon is one year and starts
at the beginning of January 1%, 2016.

3.1 Input data

The comparison of methods for calculating the capital requirements is performed in a
portfolio that consists of ten different debt assets traded on the Frankfurt Stock Exchange
(FSE) with a total nominal value of 10 million euro. Each bond, therefore, is represented
equally in a nominal value of 1 million euro in order to avoid bias caused by high nominal
values of some bonds. All basic information about the issued bonds can be accessed on the
official website of the Frankfurt Stock Exchange.

The important information mainly includes the nominal value, the size of the coupon, the
maturity date, the market price, ratings, and seniority. All bonds have a seniority Senior
Unsecured, because they are bonds of renowned companies, which are not required to cover
mortgage bonds. The basic information about these bonds are presented in Table 3 below.

Table 3: Basic information about individual bonds

Name Rating Coupon NSZI]:JTI Maturity I\/;)ag(l;: t pcs.
Deutsche Post A- 2.75% 1,000 €| 10/2023 | 113.67% 1,000
E.ON A- 5.80% 1,000 €| 4/2018 106.69% 1,000
Metro BBB- 1.50% 1,000 €| 3/2025 100.01% 1,000
Volkswagen A+ 2.37% 100,000 €| 9/2022 105.80% 10

NIKE AA- 2.25% 2,000 €| 5/2023 99.98% 500
Commerzbank BBB+ 0.08% 1,000 €| 6/2023 97.34% 1,000
Bayer A- 1.87% 1,000 €| 1/2021 107.25% 1,000
Nestle Holdings AA 4.25% 2,000 €| 3/2020 104.26% 500
Danone BBB+ 3.00% | 200,000 €| 6/2022 101.54% 5

Oracle A+ 2.80% 2,000 €| 7/2021 102.81% 500

Source: Frankfurt Stock Exchange (FSE).

As shown in Table 3, all bonds are denominated in euros (€) and the nominal values are
between 1,000 € and 200,000 €. The ratings are provided by the rating agency Standard &
Poor’s (S & P). Issuers of these bonds are all large companies with high credit ratings. The
highest rating among them is AA, while the lowest rating is BBB-.

It is necessary to know the probability of default of individual bonds with different credit
ratings when determining the capital requirements. These probabilities are obtained on the
basis of the transition matrix for European companies issued by Standard & Poor’s as
presented in Table 4.
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Table 4: The probability of default for different ratings

Rating PD Rating PD
AAA 0.0007% BBB- 0.2747%
AA+ 0.0022% BB+ 0.7117%

AA 0.0024% BB 1.2581%
AA- 0.0044% BB- 4.1917%
A+ 0.0142% B+ 8.8480%
A 0.1075% B 24.4180%
A- 0.2020% B- 48.6187%

BBB+ 0.2045% CCC

BBB 0.2730%

Source: Standard & Poor’s.

The values of the risk-free rate from 2016 to 2025 are derived from the interest rate swaps
(IRS), which can be found on the official website of the Deutsche Bundesbank. According to

the equation (6), it is able to calculate the forward rates as shown in Table 5.

Table 5: Spot rates (IRS) and forward rates( an ) from 2016 to 2025 (%)

Year 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
1 2 3 4 5 6 7 8 9 10

IRS | -0.16 | -0.18 | -0.12 | -0.03 | 0.08 | 0.20 | 0.32 | 045 | 0.56 | 0.68
fr | -0.16 | -0.19 | -0.01 | 023 | 051 | 0.82 | 1.02 | 1.38 | 1.49 | 1.69

Source: Deutsche Bundesbank.

3.2 Calculation of the values of bonds

Then the present values of bonds can be determined according to individual rating
categories by applying the equation (5). These values are summarized in Table 6 below.

Table 6: Present values of bonds according to the rating categories

Bond | DP |E.ON | Metro| VW | NIKE |Comm.|Bayer |Nestle | Danone | Oracle
AAA 1109|1175 | 988 |109,410| 2,140 | 902 | 1,063 | 2,372 |227,388| 2,236
AA+ 1,109 | 1,175 | 987 |109,386| 2,140 | 902 |1,063 | 2,372 |227,341| 2,236
AA 1,109 | 1,175 | 987 |109,385| 2,140 | 902 |1,063 | 2,372 |227,338| 2,236
AA- 1,108 | 1,175 | 987 |109,359| 2,139 | 901 1,063 | 2,371 |227,285| 2,236
A+ 1,108 | 1,174 | 986 |109,304| 2,138 | 901 |1,063 | 2,371 |227,172| 2,235
A 1,105| 1,173 | 983 |109,069| 2,133 | 899 | 1,060 | 2,366 |226,689 | 2,230
A- 1,105 | 1,173 | 983 |109,090| 2,133 | 899 |1,061 | 2,367 |226,735| 2,231
BBB+ |[1,102| 1,172 | 980 |108,798| 2,127 | 896 | 1,058 | 2,363 |226,136| 2,226
BBB 1,099 | 1,171 | 977 |108,546| 2,121 | 893 | 1,056 | 2,359 | 225,620 | 2,221
BBB- |[1,093|1,166 | 971 |107,972| 2,109 | 888 | 1,051 | 2,348 |224,438| 2,210
BB+ 1,093 | 1,169 | 970 |107,992| 2,109 | 888 |1,051 | 2,350 |224,488| 2,211
BB 1,081 1,159 | 959 |106,817 | 2,085 | 877 | 1,040 | 2,328 |222,066| 2,189
BB- 1,049 | 1,141 | 927 |103,788| 2,023 | 850 | 1,013 | 2,274 |215,840| 2,132
B+ 1,028 | 1,124 | 909 |101,733| 1,983 | 832 993 | 2,232 |211,601| 2,090
B 983 | 1,080 | 870 | 97,241 | 1,896 | 795 949 | 2,136 (202,297 | 1,998
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B- 842 948 743 83,256 | 1,622 677 813 |1,841|173,350| 1,714
cCcC 679 746 602 67,099 | 1,309 549 654 | 1,472 |139,619| 1,377
D 511 511 511 51,130 | 1,023 511 511 | 1,023 |102,260| 1,023

The cells in boldface denote the default values if bonds with the assigned credit ratings.
The values of bonds in the case of default can be determined by multiplying the recovery rate
and the size of the exposure. Moreover, Table 6 also indicates that the present value of a
certain bond is lower with a lower credit rating.

3.3 Calculation of the value of economic capital

Within the Monte Carlo simulation, it is necessary to generate a series of random yields.
This can be realized by using the function of MS Excel — Data/Data Analysis/Random
Number Generator. The standard normal distribution N (0, 1) is applied to generate these
25,000 random yields for each bond.

Table 7 below illustrates the value of each bond at their initial ratings and their expected
values. The last column, their expected losses, is the difference between the previous two
columns.

Table 7: Results of the portfolio value (€)

Value a_t initial Expected value Expected loss
rating
Deutsche Post 1,105,132 1,101,332 3,799
E.ON 1,173,249 1,172,971 278
Metro 970,857 970,448 409
Volkswagen 1,093,040 1,092,838 202
NIKE 1,069,454 1,069,278 177
Commerzbank 895,744 895,799 -56
Bayer 1,060,761 1,060,684 77
Nestle Holdings 1,185,854 1,185,815 39
Danone 1,130,682 1,130,785 -103
Oracle 1,117,341 1,117,108 233
Portfolio 10,802,113 10,797,057 5,056

It is clear that the expected loss of the overall portfolio is 5,056 €, which represents only
0.05% of the total portfolio value. This is mainly because of the high quality of the bonds in
the portfolio. Deutsche Post is associated with the highest expected loss, which is 3,799 € and
accounts for 75.15% of the total expected loss, because it is highly correlated with other
companies in the portfolio, which means its stock prices are more fluctuated. Besides,
expected losses of Commerzbank’s bond and Danone’s bond are negative, which means these
two bonds are associated with expected gains.

The parameter of risk is usually expressed in the term of standard deviation, which
represent the scatter of values around the mean value. However, given the fact that credit risk
has a normal distribution, it is preferable to consider the marginal standard deviation as well.
The marginal standard deviation does help to evaluate which assets should be included in the
portfolio and which assets should not be. It makes it possible to analyze the effect of each
bond on the size of the overall risk. The values of two risk indicators are presented in Table 8.

The total portfolio risk is relatively low because the standard deviation of the portfolio is
only approximately 0.34%. The riskiest bond is issued by Metro with a standard deviation of
2.81% mainly because of the lowest initial rating. Besides, the value of the marginal standard

713




Ostrava
5t _ 6™ September 2016

8™ International Scientific Conference Managing and Modelling of Financial Risks
VSB-TU of Ostrava, Faculty of Economics, Department of Finance

deviation of Metro’s bond is highest, too. The fact that marginal standard deviations are lower
than standard deviations proves that the diversification has a good effect. The lowest absolute
level of risk is associated with the bond issued by Nestle, whose marginal standard deviation
is only 0.0003%, because it has the highest initial rating.

Table 8: Parameters of risk

Standard deviation Marginal standard deviation

% € % €
Deutsche Post 1.2188% 13,423 0.0648% 6,735
E.ON 0.1525% 1,789 0.0046% 479
Metro 2.8056% 21,227 0.1865% 19,382
Volkswagen 0.0778% 850 0.0011% 115
NIKE 0.0772% 826 0.0009% 89
Commerzbank 0.4727% 4,234 0.0047% 484
Bayer 0.0535% 567 0.0011% 112
Nestle 0.0201% 238 0.0003% 36
Danone 0.0986% 1,115 0.0014% 141
Oracle 0.0797% 890 0.0003% 26
Portfolio 0.3375% 35,081

In order to better understand the marginal risk, Figure 4 below concludes marginal risks of
all bonds and the 1SO-risk line, which consists of points with the same level of the absolute
marginal risk. The absolute marginal risk is the product of the market exposure and the
marginal standard deviation. The size of this risk corresponds to the median absolute marginal
risk of individual bonds, which is equal to 14 € approximately. Bonds located below ISO-risk
line are considered less risky than bonds located above it.

Figure 4: Marginal risks
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It is clear that bonds issued by Deutsche Post and Metro are above the 1ISO-risk line, while
other bonds are below it. The results of analysis of marginal risks can be used to determine the
credit limits in Figure 5. Two horizontal lines in Figure 5 are credit risk limits: the orange
line represents the soft limit, which is set at 0.04%, and the red line represents the hard limit,
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which is set at 0.16%. The bonds issued by Deutsche Post and Metro are above the soft limit,
while only the bond issued by Metro is above the hard limit. Although there exists another
type of limits based on the exposure size, there is no need to consider this type of limits
because the exposures to individual issuers are at a very similar level.

Figure 5: Credit risk limits

0.18% DP
0.16% EON
Metro
0.14%
v VW
‘= 0.12% ® NIKE
£ 0.10% Comm.
=1}
= 0.08% ® Bayer
® Nestle
0.06%
® Danone
0.04% e Orade
0.02% Hard limit
0.00% o0 P P Soft limit

850,000 900,000 950,000 1,000,000 1,050,000 1,100,000 1,150,000 1,200,000

Market exposure (€)

The last important parameters are the percentiles, which can determine the economic
capitals. These percentiles, namely significance levels, are usually fixed at 0.1%, 0.5%, or 1%.
The portfolio value, the unexpected loss (VaR), the expected loss, and the value of economic
capital at different selected percentiles are summarized in Table 9 below.

Table 9: Percentiles and corresponding values of the portfolio, losses, and economic capital

alpha | Portfolio value (€) VaR (€) Expected loss (€) Econonzlec) capital
0.1% 10,283,741 -518,372 513,316
0.5% 10,559,473 -242,640 5,056 237,602

1% 10,708,479 -93,634 88,578

The value of economic capital is 513,316 € at a significance level of 0.01%, while that is
237,602 € at a significance level of 0.05%. Moreover, the values of economic capitals change
sharply even when the significance levels change slightly because of the effect of heavy ends
typical for credit risk.

4. Conclusion

Credit risk is the potential loss for financial institutions when a borrower will fail to meet
its obligations, such as paying interest on the loan and repaying the amount borrowed, in
accordance with agreed terms. Therefore, it is important to measure and manage credit risk
effectively. The aim of the conference paper was to determine the value of economic capital of
a portfolio consisting of ten pre-selected debt assets using the CreditMetrics™ model.

Naturally, a lower significance level seems to be more conservative. It is believed that the
bank using the 0.01% significance level is concerned with riskier outcomes and is therefore
performing better. The values of economic capital are 513,316 € and 237,602 € at the
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significance levels of 0.01% and 0.05% respectively. The process of credit risk management is
constantly improved because of the changing world and the customers’ expectations on
financial institutions are rising in line with the changing and advanced technology. Given the
fact that the highly complicated financial instruments ultimately depend on the responsibility
of each individual investor, it is significant to establish the sufficiently diversified portfolios.
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Determinants of the Insurance Consumption:
Theoretical Approach

Tomas Ondruska, Erika Pastorakova, Zuzana BrokeSova®

Abstract

Paper examines the way how various personal, demographic and economic factors determine
the consumption of the insurance policy. Insurance is complex and abstract service that has
become an increasingly important part of the future planning and protection of individuals by
providing a wide range of policies for consumers. The predominance of the supply-side in the
insurance market points out on the necessity of the knowledge of the factors affecting the
insurance consumption. What are the key determinants associated with the life and non-life
insurance consumption? Paper summarizes most robust predictors of the life and non-life
insurance consumption that could be used in predictions of consumer’s demand. These results
can help insurers to better understand their potential consumers and to improve their acquisition
and segmentation techniques. In addition, as insurance is an important tool in individuals and
household’s future security schemes and risk management. The understanding of consumers
who buy and do not buy private insurance is crucial also for policymakers that could easier
target state programs and other forms of social security schemes.

Key words

consumer, life insurance, non-life insurance, insurance demand

JEL Classification: D 12, G 22

1. Introduction

Insurance is complex and abstract service that has become an increasingly important part of
the future planning and protection of individuals by providing a wide range of policies for
consumers. The predominance of the supply-side in the insurance market points out on the
necessity of the knowledge of the potential consumers of insurance services and their needs.

Previous research has examined insurance demand empirically for over 50 years
(Liebenberg et al., 2012). Based on earlier findings, Hau (2000) notes conflicting evidence for
various determinants of insurance demand (e.g. age, marital status, number of dependents,
education, and income). Similarly, Zietz (2003) brings overview of previously published
researches that show conflicting results for certain variables that are expected to be
determinants of the demand for the life insurance (e.g., education, saving motive, head of
household). On the other hand, there is just a few researches that examined demand for non-
life insurance. The reason may lie in the obligation to purchase this insurance, but also in the
character of demand, which may by represented by natural and legal persons. The aim of the
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paper is to examine the way that various personal, demographic and economic factors
determine the consumption of the life or non-life insurance policies.

The paper is organized as follows. Section 2 presents the literature review of the previous
papers about life and non-life insurance demand and key findings of the insurance demand.
The results of the research and discussion are given in the section 3. The paper finishes with
some concluding remarks and suggestions for the future research that are outlined in section 4.

2. Literature review

Theoretical models of the demand for life insurance have been derived by many authors,
including Yaari (1965), Fischer (1973), Pissarides (1980), Campbell (1980), Karni and Zilcha
(1986), and Bernheim (1991). The models view life insurance as the means by which
uncertainty in the household's income flow related to the possible premature death of a head
of household is reduced. Lewis's (1989) treatment of the demand for life insurance differs
from prior studies by setting the goal of the household as maximization of the beneficiaries'
expected lifetime utility. The demand for life insurance is attributed to a person's desire to
bequeath funds to dependents and also provide income for retirement. The consumer
maximizes lifetime utility subject to a vector of interest rates and a vector of prices including
insurance premium rates (Beck and Webb, 2003).

Determinants that influence insurance purchases have been the focus of insurance research
for many years. Studies define numerous variables that might be significant in explaining the
demand for insurance (Zietz, 2003). Most of the researches analyze solely life insurance
products because of the specific character of the non-life insurance products (some policies
are mandatory in many countries, e.g. MTPL). Many studies find results conflicting with
previous research, and some of the contradictions are shown to be attributed to economic
conditions of the country, demographics, or geographic factors. Forty-four published,
academic empirical studies examine specific factors that influence a consumer’s demand for
life insurance and these studies are listed chronologically by date of its publication in Table 1.

Table 1: Empirical Studies of life Insurance Demand Determinants

Year Author(s) Journal Original Title
1967 Hammond, Houston, JRI Determinants of Household Life Insurance Premium and
Melander Expenditures: An Empirical Investigation

1968 Mantis & Farmer JRI Demand for Life Insurance

1969 Neumann JRI Inflation and Saving through Life Insurance

1969 Duker JRI Expenditures for Life Insurance Among Working-Wife
Families

1971 Lee & Whitaker MVJ Competition Among Life Insurance Products Lines:
Determinants of Demand

1972 Berekson JRI Birth Order, Anxiety, Affiliation and the Purchase of
Life
Insurance

1972 Fortune JRI Inflation and Saving Through Life Insurance: Comment

1973 Fortune JF A Theory of Optimal Life Insurance: Development and
Test

1974 Headen & Lee JRI Life Insurance Demand and Household Portfolio
Behavior

1975 Anderson & Nevin JRI Determinants of Young Marrieds’ Life Insurance
Purchasing Behavior: An Empirical Investigation

1980 Ferber & Lee JRI Acquisition and Accumulation of Life Insurance in Early
Married Life

1980 Diacon GPRIIP The Demand for U.K. Ordinary Life Insurance: 1946-68
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Year Author(s) Journal Original Title

1981 Babbel JRI Inflation, Indexation, and Life Insurance Sales in Brazil

1984 Burnett & Palmer JRI Examining Life Insurance Ownership Through
Demographic and Psychographic Characteristics

1985 Babbel JF The Price Elasticity of Demand for Whole Life
Insurance

1985 Miller MLR Age-Related Reductions in Worker’s Life Insurance

1986 Williams JRI Higher Interest Rates, Longer Lifetimes, and the
Demand for Life Annuities

1987 Fitzgerald JRI The Effects of Social Security on Life Insurance
Demand by Married Couples

1989 Lewis AER Dependents and the Demand for Life Insurance

1989 Auerbach & Kotlikoff JRI The Demand for Life Insurance in Mexico and the
United States: A Comparative Study

1990 Truett & Truett NBER How Rational Is the Purchase of Life Insurance?

1991 Bernheim JPE How Strong Are Bequest Motives? Evidence Based on
Estimates of the Demand for Life Insurance and
Annuities

1993 Browne & Kim JRI An International Analysis of Life Insurance Demand

1994 Showers & Shotick JRI The Effects of Household Characteristics on Demand for
Insurance: A Tobit Analysis

1996 Gandolfi & Miners JRI Gender-Based Differences in Life Insurance Ownership

2000 Hau JRI Liquidity, Estate Liquidation, Charitable Motives, and
Life Insurance Demand by Retired Singles

2001 Chen,Wong, Lee JRI Age, Period, and Cohort Effects on Life Insurance
Purchases in the U.S.

2002 Ward & Zurbruegg GPRIIP Law, Politics and Life Insurance Consumption in Asia

2003 Beck & Webb WBER Economic, Demographic, and Institutional Determinants
of Life Insurance Consumption across Countries

2003 Hwang & Gao JMF The Determinants of the Demand for Life Insurance in
an Emerging Economy—The Case of China

2004 Somerville AER Insurance Consumption and Saving: A Dynamic
Analysis in Continuous Time

2005 Hussels, Ward, Zurbruegg RMIR Stimulating the Demand for Insurance

2005 Baek & DeVaney JPF Human Capital, Bequest Motives, Risk, And The
Purchase of Life Insurance

2007 Lin & Grace JRI Household Life Cycle Protection: Life Insurance
Holdings, Financial Vulnerability, and Portfolio
Implication

2007 Li, Moshirian, Nguyen, JRI The Demand for Life Insurance in OECD Countries

Wee

2008 Gutter & Hatcher JRI Racial Differences in the Demand for Life Insurance

2008 Chui & Kwok JIBS National Culture and Life Insurance Consumption

2008 Sen WP An Analysis of Life Insurance Demand Determinants for
Selected Asian Economies and India

2010 Kakar & Shukla JAER The Determinants of Demand for Life Insurance in an
Emerging Economy-India

2012 Kjosevski IJEF The Determinants of Life Insurance Demand in Central
and Southeastern Europe

2012 Liebenberg, Carson, Dumm  JRI A Dynamic Analysis of the Demand for Life Insurance

2013 Mahdzan & Victorian ASS The Determinants of Life Insurance Demand: A Focus
on Saving Motives and Financial Literacy

2013 Curak, Dzaja, Pepur 1JBSS The Effect of Social and Demographic Factors on Life
Insurance Demand in Croatia

2013 Sliwinski, Michalski, GPRIIP Demand for Life Insurance - An Empirical Analysis in

Roszkiewicz

the Case of Poland

Source: authors based on (revised): Zietz, 2003. (Journal abbreviations: JRI - The Journal of Risk and Insurance;
RMIR - Risk Management and Insurance Review; JGS - Journal of Geographical Systems; MVJ - Mississippi
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Valley Journal; JF - Journal of Finance; MLR - Monthly Labor Review; AER - American Economic Review;
NBER - National Bureau of Economic Research; JPE - Journal of Political Economy; GPRIT - The Geneva
Papers on Risk and Insurance Theory; GPRIIP - The Geneva Papers on Risk and Insurance-Issues and Practice;
WP — working paper; JMF - Journal of Managerial Finance; JIBS - Journal of International Business Studies;
JAER - The Journal of Applied Economics Research; ASS - Asian Social Science; IJEF - International Journal of
Economics and Finance; IJBSS - International Journal of Business and Social Science; JPF — Journal of Personal
Finance; WBER - World Bank Economic Review)

As can be seen in Table 1 the list of researches examining life insurance demand is wide
and consists of more than forty published papers. The Table 2 below illustrates the empirical

studies of non-life insurance demand determinants.

Table 2: Empirical Studies of life Insurance Demand Determinants

Year Author(s) Journal Original Title

1985 Szipiro JRI Optimal Insurance Coverage

1988 Beenstock, Dickinson & JRI The Relationship between Property-Liability Insurance
Khajuria Premiums and Income: An International Analysis

1990 Outreville JRI The Economic Significance of Insurance Markets in

Developing Countries

2000 Browne, Chung & Frees JRI International Property-Liability Insurance Consumption

2004 Esho, Kirievsky, Ward & JRI Law and the Determinants of Property-Casualty
Zurbruegg Insurance

2005 Hussels, Ward & RMIR Stimulating the Demand for Insurance
Zurbruegg

2011 Millo & Carmeci JGS Non-Life Insurance Consumption in Italy: A Sub-

Regional Panel Data Analysis

Source: authors. (Journal abbreviations: JRI - The Journal of Risk and Insurance; RMIR - Risk Management and
Insurance Review; JGS - Journal of Geographical Systems)

The Table 2 illustrates the significant disproportion of previous studies focused on the non-
life insurance demand compared with life insurance. As already mentioned the reason may be
the non-life insurance character and the frequent presence of the requirement to have a certain
type of life insurance in many countries.

3. Results and discussion

On the basis of the existing theoretical and empirical literature, we identify most examined
demographic and economic characteristics that could affect the demand for life or non-life
insurance. These factors are: age, gender, education, dependents, employment (social) status,
marital status, income, savings and religion.

An empirical study by Hammond et al. (1967) and theoretical paper by Campbell (1980)
both found that one of the main purposes of life insurance is to protect dependents against
financial hardship in the case of the wage earner's premature death. Campbell (1980) and
Burnett and Palmer (1984) argue that the protection of dependents against financial hardships
is the major force driving life insurance consumption. Chui and Kwok (2008) find that with
the increasing number of dependents of a person, this person needs to buy more life insurance.
Most of the previous studies have provided empirical evidence that the consumption of life
insurance and the number of dependents in a country are positively related (e.g. Hammond et
al, 1967; Ducker, 1969, Berekson, 1972; Burnett and Palmer, 1984; Beenstock et al, 1989;
Truett and Truett, 1990).

Education lengthens the dependency period. Therefore, in groups where individuals are
educated over a longer period of time there should be a greater demand for life insurance
Outreville (1996). Moreover, a higher level of education may lead to a greater degree of risk
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aversion and more awareness of the necessity of insurance in general (Browne and Kim, 1993)
because the level of an individual's education may determine his/her ability to understand the
benefits of risk management and savings (Beck and Webb, 2003). Education is hypothesized
to be positively related to life insurance consumption (Li et al., 2007; Beck and Webb, 2003;
Truett and Truett, 1990). Education is one of the few demographic determinants examined in
studies of demand for non-life insurance. Outreville and Esho et al. confirmed its positive
impact on demand in the non-life insurance. Education is related to greater awareness of the
different types of risks and mitigation of their impact through insurance.

Age is found to be positively significant in studies: Berekson (1972), Showers and Shotick
(1994), Truett and Truett (1990) and negatively significant in studies: Ferber and Lee (1980),
Auerbach and Kotlikoff (1989), Bernheim (1991), Chen et al. (2001). Another studies
examine this variable age and find that it is not a significant determinant of life insurance
consumption (Hammond et al. (1967); Duker (1969); Anderson and Nevin (1975); Burnett
and Palmer (1984); Fitzgerald (1987); Gandolfi and Miners (1996). There were also some
specifications regarding the determinant age. Hammond et al. (1967) found age to be a
significant factor affecting premium expenditures for life insurance for the low income and
middle income groups. Showers and Shotick (1994) used the age of the respondent as a proxy
for the general "stage" of the family unit.

There are limited papers considering the gender as the determinant of the life and non-life
insurance demand. Gandolfi and Miners (1996) focus on the gender-based differences in life
insurance ownership. Their results indicate that there are meaningful differences between
husbands and wives in their demand for life insurance functions. Many studies confirm that
women are more risk averse than men (Halek and Eisenhauer, 2001). Another recent study by
Luciano et al. (2015) finds that women are less likely to be insured than men.

Browne and Kim (1993) suggest that religious people tend to purchase less life insurance,
because they perceive that buying life insurance shows a distrust of God's protection. In
addition, Zelizer (1979) notes that religion has historically provided a strong source of cultural
opposition to life insurance. Browne and Kim (1993) and Beck and Webb (2003) find that life
and non-life insurance consumption is significantly lower in Islamic countries than in other
countries, whereas Outreville (1996) finds that this relationship is weak. Feyen et al. (2011)
proved that the presence of Islamic individuals in the population has the negative impact also
on the development of non-life insurance market.

Employment status is expected to be positively related to life and non-life insurance
demand as a Miller (1985) reports that retirees have less life insurance than active workers of
the same age, which may be attributed to not having an employer to share in the cost or the
lack of mandated retiree coverage. Positive effect of the employment on the life insurance
consumption supported another papers (Hammond et al., 1967; Mantis and Farmer, 1968;
Duker, 1969; Ferber and Lee, 1980; Auerbach and Kotlikoff, 1989). Life insurance is often
used as a form of protection for surviving spouse to retain their income in shortfall of
partner’s earnings (Mahdzan and Victorian, 2013). Marital status influences the interest in life
insurance positively (Eisenhauer and Halek, 1999; Baek and DeVaney, 2005). Although there
is not any paper directly focused on the determinant head of household, we included it in our
analysis. Several studies (e.g. Hammond et al., 1967; Campbell, 1980) suggest that the head of
household has its unique place, which makes it suitable to an increased interest in insurance.

Key determinant of the life or non-life insurance demand in majority of studies is income
(Browne et al., 2000; Beenstock et al. 1989; Babbel, 1985; Outveville, 1996; Browne and
Kim, 1993). Higher income increases not only the standard of living but also wealth of
individuals. As income increases, insurance becomes more affordable. In addition, the need
for life insurance increases with income as it protects dependents against the loss of expected

721



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

future income due to premature death of the wage earner. Same as in life insurance industry,
mostly examined determinant of demand for non-life insurance can be considered income. Its
positive impact has shown majority of the studies that include Beenstock et al. (1988),
Outreville (1990), Browne et al. (2000), Esho et al. (2004). The growth of individuals’ income
is followed by the growth of their assets, which are the subject of non-life insurance.
Ultimately, growth in assets is moving to the need for the additional coverage through
insurance, thereby increasing the demand for non-life insurance.

Savings of the individuals are undoubtedly connected with the income. But the impact of
savings as a variable of the life insurance and non-life insurance demand is ambiguous in
previous studies. While Rose and Mehr (1980) argue that the savings have a negative effect on
the consumption of life insurance, Headen and Lee (1974) find the opposite. These attitudes
come from the perception of savings as a compensation of insurance or as an additional source
of funding.

We mentioned only the most important determinants of the demand for insurance from
previous papers. However, we can identify other determinants of the individuals’ demand for
life and non-life insurance as bequest motive, race, ownership of credit cards, house
ownership, occupation and others.

4. Conclusion

Research has examined insurance demand empirically for many years in various countries
or group of countries according their common territorial or economic scope. We identified key
factors affecting the consumption of the insurance services according to previous studies.
These factors are: age, gender, education, dependents, employment status, marital status,
income, savings and religion. We also discussed the effect of these factors on the life and non-
life insurance demand. Most of the researches analyze solely demand for life insurance
products because of the specific character of the non-life insurance products (some policies
are mandatory in many countries, e.g. Motor Third Party Liability).

The knowledge of the key determinants of the life and non-life insurance demand can help
insurers to better understand their potential consumers and to improve their acquisition and
segmentation techniques. In addition, as insurance is an important tool in individuals and
households’ future security schemes and risk management.

The understanding of consumers who buy and do not buy private insurance is crucial also
for policymakers that could easier target state programs and other forms of social security
schemes. A suggestion for future research may be detailed examination of different types of
life insurance coverage.

This research could be performed due to research grants VEGA entitled ‘Insurance
Relationship as a Key Element of the Insurance Sector Operation in the Context of Socio-
economic Changes’ No. 1/0431/14 and VEGA ‘Economic and Social Aspects of the
Information Asymmetry in the Insurance Market” No. 1/0849/15 provided by the Ministry of
Education, Science, Research and Sport of the Slovak Republic.
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The revaluation of assets and liabilities at the fair
value in amalgamation into a separate accounting
entity

Lucia Ondrusova, Katarina Mazikova!

Abstract

Amalgamation into a separate accounting entity is one of the ownership transactions where two or
more companies are cancellation without liquidation and its capitals are transferred to the newly
constituted entity that becomes a successor entity. In this ownership transaction is necessary to
revaluating the assets and liabilities at the fair value in companies whose are cancellating withou
liquidation. Revaluation of assets and liabilities at the fair value resulting from the recognition of the
true value of assets and liabilities within the company and in view of the fact that the Slovak Republic
is the preferred method of reporting of assets and liabilities at historical cost. The contribution will be
focused on the revaluation of assets and liabilities at fair value i amalgamation into a separate
accounting entity.
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fair value, amalgamation into a separate accounting entity, financial statement, cancellation of
company without liquidation
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1. Splynutie spolo¢nosti

Uskuto¢iiovanim podnikatel'skej ¢innosti a moZnostou zabezpe€it si dodatocné zdroje
resp. ziskat' konkuren¢ny podnik, sa mnohé spolocnosti rozhodli rieSit prostrednictvom
vlastnickej transakcie akou je splynutie spolo¢nosti. Splynutie spolocnosti je potrebné
uskutoc¢nit’ s prihliadnutim na poziadavky podnikatel'skej etiky, ktord posudzuje ekonomické
aktivity podniku na zaklade moralnych hodnét, kde primarnym cielom nie je maximalizacia
zisku, ale zameranie sa na dlhodoby rozvoj a prosperitu (Mateasova and Meluchova, 2015).

Splynutie podla § 69 ods. 3 zakona ¢. 513/1991 Zb. Obchodny zakonnik v zneni
neskorSich predpisov (d’alej len Obchodny zdkonnik) je postup, pri ktorom na zaklade
zruSenia bez likvidacie dochadza k zaniku dvoch alebo viacerych spolo¢nosti, pricom imanie
zanikajucich spolo¢nosti prechadza na inli novozaloZenu spolo¢nost’, ktord sa svojim vznikom
stdva pravnym nastupcom zanikajucich spolo¢nosti.

! Lucia Ondrusova, Katarina Mazikova Ing., PhD., Katedra Gétovnictva a auditorstva, FHI, EU
v Bratislave, luciaondrusova@gmail.com
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Schéma 1: Splynutie spolocnosti

Spolocnost’ A <:$:> Spolocnost’ B

Spolo¢nost’ C
(spolo¢nost’ A + spolo¢nost’ B)

Na uskutoénenie splynutia spolo¢nosti sa vyzaduje schvalenie zmluvy o splynuti, ktora
obsahuje vSetky potrebné nalezitosti tykajice sa obchodného mena, sidla spolo¢nosti,
podielov jednotlivych spolo¢nikov spolo¢nosti, ur¢enie dna, od ktoré¢ho sa tikony zanikajucich
spolo¢nosti povazujui z hladiska uctovnictva za ukony vykonané na tucCet nastupnickej
spolo¢nosti.

Utinky splynutia spolonosti nastivajii zapisom zmeny do obchodného registra. Zapisom
do obchodného registra:

- prechadza imanie zanikajucich spolo¢nosti na nastupnicku spolo¢nost’,

- spolocnici zanikajucich spoloc¢nosti sa stavaju spolo¢nikmi nastupnickej spolo¢nosti,

- spoloc¢nosti zanikajice splynutim zanikaju,

- pri splynuti vznika nastupnicka spolo¢nost’.

Vymaz zanikajucich spolocnosti a zapis novovzniknutej spolocnosti sa vykona v
obchodnom registri k tomu istému dnu.

V obchodnom registri je potrebné uviest vySku zdkladného imania nastupnickej -
novovzniknutej obchodnej spolo¢nosti. Zakladné imanie nastupnickej uctovnej jednotky moze
mat’ r6znu vysku, pri spolo€nosti s ru¢enim obmedzenym a akciovej spolocnosti musi mat’
minimalnu vy$ku stanoventi v Obchodnom zakonniku?. Spolo¢nici sa mézu rozhodnut, Ze
vySku zakladného imania bude tvorit’ sucet zakladnych imani zanikajiicich Uctovnych
jednotiek, zakladné imanie mdze zostat’ vo vyske zakladného imania jednej zo zucastnenych
uctovnych jednotiek na splynuti, spolo¢nici sa mézu rozhodnut’, Ze vysku zakladného imania
ponechaju len na minimalnej vyske zdkladného imania stanovej v Obchodnom zékonniku pre
ten ktory typ obchodnej spolo¢nosti.

Okrem zékladnych ustanoveni v zmluve o splynuti, ktoré st ustanovené v Obchodnom
zékonniku je potrebné urcit aj podiely jednotlivych spolo¢nikov na zakladnom imani v
uctovnej jednotke, ktora je nastupnickou uctovnou jednotkou. Niektori spolo¢nici sa mozu
rozhodnut, ze zo spolo¢nosti odstupia. V tom pripade, spolocnost musi vyplatit’
odstupujicemu spolo¢nikovi vyrovnaci podiel.

2. Uttovné hPadisko splynutia spolo¢nosti

Zanikajuce uctovné jednotky pri splynuti obchodnych spoloc¢nosti st povinné dodrziavat
zékon o €. 431/2002 Z. z. o uctovnictve v zneni neskorSich predpisov (d’alej len zédkon o
uctovnictve) ) aopatrenie MF SR ¢. 23054/2002-92, ktorym sa ustanovuju podrobnosti
0 postupoch uctovania ardmcovej uctovej osnove pre podnikatelov uctujucich v ststave
podvojného Gctovnictva v zneni neskorSich predpisov (d’alej len postupy G€tovania).

Zanikajuce uctovné jednotky su pri splynuti povinné viest' uctovnictvo odo dina svojho
vzniku az do dna, ktory predchédza rozhodnému dinu. Rozhodnym diiom sa rozumie den,
ktory si uctovné jednotky urcili v zmluve o splynuti a od ktorého sa tkony zanikajtcich

2 Spolo¢nost’ s ruéenim obmedzenym musi mat’ miniméalne zakladné imanie vo vyske 5 000 eur.
Akciova spolo¢nost’ musi mat’ zakladné imanie minimalne vo vyske 25 000 eur.
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spolo¢nosti povazuju z hl'adiska uctovnictva za utkony vykonavané na ucet nastupnickej
spoloCnosti. Tento denn nesmie byt neskorSi ako deil nadobudnutia uc¢inkov splynutia
spolocnosti, ¢ize den zapisu zmeny do obchodného registra.

Zanikajtice uctovné jednotky su zaroven povinné ku diu predchadzajicemu rozhodnému
ditu precenit’ majetok a zavéizky na redlnu hodnotu a k tomuto dnu aj zostavit' mimoriadnu
uctovnu zavierku.

2.1 Precenenie majetku a zavizkov na reialnu hodnotu

V Slovenskej republike sa preferuje ocenenie majetku a zaviazkov v historickych
(obstaravacich) cenach. Pri splynuti spolo¢nosti je potrebné precenit’ majetok a zaviazky na
realnu hodnotu a to z dévodu vyjadrenia spravnej hodnoty majetku a zavézkov vzhl'adom k
meniacim sa trhovym podmienkam. Precenenie majetku a zavdzkov na redlnu hodnotu
uskuto¢nuji zanikajiuce Gctovné jednotky a to s prihliadnutim na zdsadu opatrnosti a vykazu
len predpokladané rizik4 a straty.

Redlnou hodnotou na ucely ocenenia majetku a zavidzkov ku diu, ktory predchadza
rozhodnému diu sa podl'a zakona o uctovnictve rozumie:

- trhova cena;

- hodnota zistend ocetiovacim modelom, ktory vyuziva prevazne informdcie z operacii
alebo z kotacii na aktivnom trhu, ak nie je trhova cena znama;

- hodnota zistend ocetiovacim modelom, ktory vyuziva prevazne informdcie z operécii
alebo z kotacii na inom ako aktivnom trhu, ak nie si na aktivnom trhu informacie,
ktoré by bolo mozné pouzit’ v predchadzajucom oceflovacom modeli;

- posudok znalca, ak pre ocefiovanu poloZzku nie je mozné zistit’ redlnu hodnotu podla
predchadzajtcich sposobov, alebo pre ocefiovanll poloZzku majetku nie je dostupny
ocenovaci model odhadujuci s postacujiicou spol'ahlivostou cenu majetku, za ktora by
sa v danom case predal, alebo jeho pouzitie by vyzadovalo od uctovnej jednotky
vynaloZenie neprimeraného usilia alebo nédkladov v pomere s prinosom jeho pouZitia
pre kvalitu zobrazenia finan¢nej pozicie uctovnej jednotky v uctovnej zavierke.

Trhovou cenou sa rozumie podl'a § 27 ods. 3 zakona o Gi¢tovnictve:

- zavereCnd cena vyhlasend na burze v defi ocenenia, za predpokladu, Zze trh s
prislusnym majetkom, ktory burza organizuje, je aktivnym trhom?,

- najpocetnejSia cena ponuky, alebo ak tato nie je reprezentativna, median cien pontk na
inom aktivnom trhu v den ocenenia (ak naklady na dopravu kipeného majetku z
miesta jeho uloZenia na ucely obchodovania na aktivnom trhu na miesto jeho pouZitia
u kupujiceho nie st zanedbatel'né, prirataju sa k trhovej cene).

Ocenlovacie modely vyuzivané pri zisteni redlnej hodnoty vychadzaji bud’ z trhového
pristupu®, vydavkového pristupu® alebo prijmového pristupu®.

3 Aktivnym trhom sa podl'a zdkona o Gctovnictve, § 27 ods. 5 rozumie trh, na ktorom:

a) sa obchoduje s majetkom podla druhu majetku s podobnymi vlastnostami za obdobnych
podmienok,

b) st obvykle osoby ochotné kupit’ alebo predat,

¢) informacia o cenach na fiom je dostupna verejnosti.

* Trhovy pristup pouziva informacie vytvarané operdciami na trhu (napr. cena podobného majetku
dosiahnuta na aktivnom trhu, pri¢om sa tato upravi o vplyv charakteristik majetku, v ktorych a v akom
rozsahu sa li$i od charakteristik ocennovaného majetku).

® Vydavkovy pristup vychadza z pefiaznej sumy, ktorti by bolo potrebné vynalozit' na obstaranie
majetku, ktory by mal pre U¢tovni jednotku porovnatelny prinos ako ocenovany majetok (tento
pristup sa pouziva predovsetkym na ocenenie nefinanéného majetku).
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Posudok znalca je d’alSou moznostou ako vycislit' redlnu hodnotu majetku a zavizkov.
Posudok znalca nie je v zdkone o uctovnictve presne definovany, ale predpokladame, ze sa
jednd o posudok sudneho znalca. Sudny znalec postupuje pri vycisleni hodnoty majetku a
zaviazkov podla Vyhlasky Ministerstva spravodlivosti ¢. 492/2004 Z. z. o stanoveni
vSeobecnej hodnoty majetku v zneni neskorSich predpisov. VSeobecna hodnota majetku je
vyslednd objektivizovand hodnota majetku, ktord je znaleckym  odhadom
najpravdepodobnejsia cena hodnotené¢ho majetku ku diiu ohodnotenia v danom mieste a Case,
ktort by mal dosiahnut’ v podmienkach vol'nej stitaze, pri poctivom predaji, ked” kupujici aj
predavajuci budu konat’ s patricnou informovanost'ou a opatrnostou a s predpokladom, ze
cena nie je ovplyvnena neprimeranou pohnutkou. Stidny znalec mdze na ocenenie majetku
pouzit’ jednu z nasledovnych metod:

- majetkova metoda,
- podnikatel'ska metoda,
- kombinovana metoda,
- likvida¢na metoda,
- porovnavacia metdda.

Pri majetkovej metéde znalec stanovi vSeobecni hodnotu podniku a ¢asti podniku sti¢tom
vSeobecnych hodndt jednotlivych zloziek majetku podniku znizenych o vSeobecni hodnotu
cudzich zdrojov ku ditu ohodnotenia.

Pri podnikatel’skej metéde stanovi znalec vSeobecni hodnotu podniku alebo Casti
podniku kapitalizaciou od¢erpatel'nych zdrojov za hodnotené casové obdobie podnikania.

Pri kombinovanej metéde sudny znalec stanovi vSeobecnii hodnotu spolo¢nosti alebo
Casti spolocnosti ako vazeny aritmeticky priemer hodnét ziskanych z majetkove] a
podnikatel’'skej metddy.

Likvida¢ni metédu pouzije sudny znalec na urCenie vSeobecnej hodnoty spolo¢nosti
alebo Casti spolocnosti pri zruSeni spolocnosti s likvidaciou alebo pri skonceni Cinnosti
spolo¢nosti konkurzom. VSeobecnou hodnotou sa rozumie pri tejto metdde realizana cena,
ktord zostane vlastnikovi po predaji podniku, splateni vSetkych zavédzkov, po vyplateni
odmeny likvidatorovi a po vyplateni vSetkych ndkladov spojenych s likvidaciou.

Pri porovnavacej metéde urci stdny znalec vSeobecni hodnotu spolo¢nosti porovnanim
so vzorovymi spoloCnostami rovnakého zamerania a odvetvia, porovnanim ich velkosti a
Struktuary, ktoré boli kiipené alebo predané v nedavnom obdobi.

Po preskumani jednotlivych metdd, ktoré mézu vyuzivat' sudny znalci pri ur¢eni hodnoty
majetku, je mozné konStatovat’, ze pri zruSeni spolocnosti bez likvidacie - splynutim, mdze
sudny znalec pouzit' iba majetkovi metddu. Pri ostatnych metddach sa stanovuje hodnota
spoloc¢nosti ako celku resp. len jej Casti a nie jednotlivych druhov majetku.

Podl'a zdkona o Uctovnictve je zanikajuca Gctovna jednotka povinna pouzit’ pri preceneni
majetku a zdvizkov na realnu hodnotu primarne trhovi cenu, nasledne ocenovacie modely a
ako posledni moznost ma vyuzit posudok znalca. AvSak d’al§i pravny predpis, ktorym je
zékon €. 595/2003 Z. z. o dani z prijmov v zneni neskorSich predpisov stanovuje pre uctovné
jednotky, ktoré ocenuju nepetiazny majetok predstavujuci vklad do spolo¢nosti pouzit’ prave
posudok znalca ako jediny spdsob ocenenia nepetiazného majetku. Vzhl'adom k uvedenému je
teda potrebné, aby si uctovné jednotky pri preceneni majetku a zavazkov na realnu hodnotu
samy stanovili, ktory sposob vyc¢islenia realnej hodnoty je pre nich najvyhodnejsi aj z hl'adiska

® Prijmovym pristupom sa rozumie napr. model sucasnej hodnoty, ktory je zaloZeny na stcasnej
hodnote budicich penaznych prijmov z majetku a buducich penaznych vydavkov na majetok, pricom
diskontnd sadzba sa ur¢i ako vnitorna miera navratnosti pozadovana investormi pre dany druh
majetku ku diiu jeho ocenenia, ktory nesie dant mieru rizika.
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vyznamnosti, Usilia a nédkladov potrebnych na vynaloZenie na ziskanie redlnej hodnoty
majetku a ten nasledne pouzili.

Pri preceneni majetku a zavizkov na redlnu hodnotu mézu vzniknit' rozdiely medzi
realnou hodnotou a uétovnou hodnotou precenovaného majetku a zavizkoch. Vzniknuté
rozdiely zatctuje podla postupov uctovania zanikajuca uctovna jednotka nasledovne:

- na ucet opravnych poloziek, ak je redlna hodnota majetku nizsia ako ti¢tovna hodnota

tohto majetku,

- na ucet rezerv, kde sa ich tvorba a zuctovanie uskutoctiuje na zdklade postupov
nastupnickej uctovnej jednotky,

- vysledkovo alebo na et 414 - Ocenovacie rozdiely z precenenia majetku a zaviazkov,
ak sa jednd o cenné papiere a podiely, derivaty, pri ktorych sa uctuje zmena realnej
hodnoty z dovodu zostavenia uctovnej zavierky,

- v inych pripadoch, neuvedenych v predchddzajucich bodoch na ucet 416 - Ocenovacie
rozdiely z precenenia pri zli¢eni, splynuti a rozdeleni.

Uétovnou hodnotou majetku sa podl'a postupov Giétovania rozumie:

- hodnota majetku po zohl'adneni odpisov vytvorenych ku dnu, ku ktorému sa zostavuje
uctovna zavierka,

- ocenenie metddou vlastného imania pri cennych papieroch a podieloch oceniovanych
metddou vlastného imania ku diu, ku ktorému sa zostavuje uctovna zavierka,

- hodnota majetku po zohl'adneni opravnych poloziek vytvorenych ku dnu, ku ktorému
sa zostavuje uctovna zavierka za bezprostredne predchadzajiice uctovné obdobie,

- rezervy vytvorené ku diu, ku ktorému sa zostavuje uctovna zavierka za bezprostredne
predchadzajice uctovné obdobie.

Nastupnicka uctovna jednotka vykazuje v otvaracej stivahe okrem majetku a zavizkov aj
zostatok uctu 416 - Ocenovacie rozdiely z precenenia pri zliceni, splynuti a rozdeleni
vietkych zanikajucich u¢tovnych jednotiek. Ugtovna jednotka sa moze rozhodnut, Ze tento
vzniknuty rozdiel ponecha na ucte 416 - Oceiovacie rozdiely z precenenia pri zluceni,
splynuti a rozdeleni alebo moZe zostatok tohto u¢tu pretictovat’ na jednotlivé ucty z uctovych
skupin 41 - Zékladné imanie a kapitalové fondy a 42 - Fondy tvorené zo zisku a prevedené
vysledky hospodarenia a to v stilade so zmluvou o splynuti spolo¢nosti. Z uvedeného vyplyva,
ze UCtovna jednotka moZe pouZit’ zostatok tohto uctu na zdkladné imanie, ak sa napr. meni
spoloCnost’ s rucenim obmedzenym na akciovi spolocnost’ a je potrebné navysit' vySku
zakladného imania, vytvorit’ fondy - rezervny fond, Statutdrny fond, ostatné fondy alebo moze
Cast’ zostatku previest’ aj na nerozdeleny zisk minulych rokov alebo usporiadat’ neuhradena
stratu minulych rokov jednej zo zanikajucich uctovnych jednotiek.

Okrem vysporiadania uctu 416 - Ocenovacie rozdiely z precenenia pri zliceni, splynuti a
rozdeleni, musi nastupnicka uctovna jednotka v otvéracej suvahe vysporiadat’ vzniknuté
rozdiely z titulu vylicenia vzdjomnych pohladdvok a zavdzkov vratane rezerv a uctov
casového rozlisenia medzi ctovnymi jednotkami zicastnenymi na splynuti spoloc¢nosti. Tieto
rozdiely sa vysporiadaji prostrednictvom uctov 428 - Nerozdeleny zisk minulych rokov alebo
429 - Neuhradena strata minulych rokov.

Z hladiska Gc¢tovnictva je potrebné zohl'adnit’ aj uétovanie o odloZenej dani z prijmov’. V
pripade, Ze zanikajice Uctovné jednotky nemali povinnost’ uctovat' o odlozenej dani pred
splynutim obchodnych spolo¢nosti, nemusi o nej uctovat’ ani nastupnicka uctovna jednotka,
ak nesplnila po splynuti dvoch resp. viacerych spolo¢nosti podmienky, za ktorych uz bude

" O odlozenej dani z prijmov Gctuju Gétovné jednotky, ktoré majii povinnost’ mat’ i¢tovnil zavierku
overent auditorom a to podl'a zakona o uctovnictve, § 19.

731



8™ International Scientific Conference Managing and Modelling of Financial Risks Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 5t _ 6™ September 2016

musiet’ uctovat’ o odlozenej dani z prijmov. Ak ¢o len jedna zanikajica Gctovna jednotka mala
povinnost’ uctovat’ o odlozenej dani, tdto povinnost’ automaticky prechadza aj na néastupnicku
uctovnt jednotku a teda bude musiet’ uctovat o odlozenej dani z prijmov (MateaSova and
Vasekova, 2015).

V pripade, ze nastava splynutie spoloc¢nosti, ktoré su vzajomne prepojené, je potrebné
upravit majetok a vlastné imanie o tento podiel na zdkladnom imani. V suavislosti s
uskutocnenim takejto transakcie je moznost vzniku goodwillu alebo zaporného goodwillu.
Goodwill vznika pri splynuti spolo¢nosti vtedy, ak uftovna hodnota podielu jednej
zucCastnenej spolo¢nosti v inej zacastnenej spolocnosti je vyssia ako redlna hodnota majetku a
zavizkov pripadajiica na tento podiel. Uétovnou hodnotou podielu pri splynuti a rozdeleni sa
rozumie hodnota podielu ocenena realnou hodnotou.

2.2 Zostavenie uctovnej zavierky

Uttovna zavierka je podla zakona o uétovnictve Struktirovana prezenticia skuto&nosti,
ktoré su predmetom ucCtovnictva, poskytovand osobam, ktoré tieto informacie vyuzivaju -
pouzivatelia. Cielom uctovnej zdvierky je poskytovanie informécii o financnej situdcii,
vykonnosti a zmenach vo financ¢nej situdcii uctovnej jednotky (Parajka, 2015). Pouzivatel'mi
informdcii z uctovnej zavierky st predovsetkym vlastnici, investori - sicasni aj potencialni,
manazéri, obchodni partneri a pod.

Uttovna jednotka zostavuje uétovnii zavierku ako riadnu, mimoriadnu alebo priebezni.
Mimoriadnu Gétovnu zévierku okrem inych pripadov zostavuje zanikajica Gctovna jednotka
ku diu, ktory predchadza rozhodnému dinu. Tento denl je aj den, kedy zanikajlica Gi¢tovna
jednotka uzavrie uctovné knihy.

Uétovné jednotky sa mozu rozhodnut’, Ze defi, ku ktorému zostavujii mimoriadnu Gétovna
zavierku - denl predchéadzajuci rozhodnému diiu, je totozny s dilom, kedy uctovna jednotka ma
povinnost’ zostavit' aj riadnu uctovnl zavierku. V takomto pripade sa mimoriadna U¢tovna
zavierka povaZuje aj za riadnu uctovnll zavierku.

Informacie, ktoré sa uvadzaju v mimoriadnej uctovnej zavierke musia byt  pre
pouzivatel'ov uzitocné, zrozumitel'né, porovnatel'né a spol'ahlivé.

V suvislosti so zostavenim mimoriadnej uctovnej zavierky st uctovné jednotky povinné
vykonat aj rozne uzavierkové operacie. Jednou z najvyznamnejsich uzavierkovych operacii su
inventarizacia majetku a zavizkov, kontrola a zauctovanie vSetkych uctovnych pripadov,
ktoré suvisia s beznym U¢tovnym obdobim, kontrola G¢tov, ktoré nesmti mat’ zostatok ku dnu,
ku ktorému zanikajuca Gi¢tovna jednotka zostavuje mimoriadnu uctovnu zévierku, zati€tovanie
poloziek ¢asového rozliSenia, rezerv, opravnych poloziek, vypocet a zauctovanie kurzovych
rozdielov, kontrola spravnosti ictovnych zapisov a pod.

V pripade, Ze mala zanikajlica G¢tovna jednotka pred Splynutim povinnost’ mat’ uctovni
zavierku overenu auditorom, musi mat’ overend aj mimoriadnu Gétovnu zavierku. Uétovna
jednotka, ktora tuto povinnost’ nemala, nie je povinna dat’ overit’ auditorovi ani mimoriadnu
uctovnu zavierku. AvSak na zdklade poznatkov z praxe mozeme konStatovat’, ze zanikajlice
uctovné jednotky si davaju mimoriadnu uctovnu zavierku overit' auditorom, aj ked tato
povinnost nemaju, aby si tak zabezpec€ili sprdvny postup pri zostavovani mimoriadnej
uctovnej zavierky.

3. Zaver

Splynutie spolo¢nosti predstavuje spdsob, prostrednictvom ktorého si mozu spolo¢nosti
udrzat’ postavenie na trhu a ziskat' konkuren¢nu vyhodu oproti ostatnym spolo¢nostiam. Pri
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splynuti dochadza k zaniku dvoch a viac spolo¢nosti, ktorych imanie prechadza na pravneho
nastupcu, ktorym je novovzniknuta spolocnost’.

Pri splynuti je potrebné, aby zanikajuce uctovné jednotky precenili majetok a zaviazky na
realnu  hodnotu. Poziadavka precenenia majetku a zavizkov vyplyva z pravdivého
vykazovania hodnoty majetku a zavidzkov v obchodnej spolo¢nosti. Vzhl'adom k tomu, Ze
Vv Slovenskej republike je preferovany spdsob ocenenia majetku v historickych (obstaravacich)
cenach, je potrebné pri zmene vo vlastnickych vztahoch akou je splynutie spolo¢nosti
precenit’ majetok a zavézky na realnu hodnotu.

Pri preceneni majetku a zadvézkov na redlnu hodnotu maju uctovné jednotky pouzit’ podla
zakona o G¢tovnictve trhovi cenu, ocenovacie modely alebo posudok znalca. Posudok znalca
ma byt pouzity ako posledna moznost, ak nie je zndma trhova cena, ocenovacie modely,
alebo ak by na ziskanie realnej hodnoty uvedenymi spdsobmi bolo potrebné vynalozit’
neprimerané usilie alebo finan¢né prostriedky.

Oproti zakonu o uctovnictve, zakon o dani z prijmov stanovuje pre uctovné jednotky, ktoré
ocenuju nepenazny majetok pouzit’ posudok znalca, na stanovenie jeho hodnoty.

Vzhl'adom k tomu, je potrebné, aby kazdéa zanikajuca Gctovna jednotka sama zvazila, ktora
moznost’ jej najviac vyhovuje pri vycisleni redlnej hodnoty majetku a aj to, ktora z uvedenych
moznosti najvernejSie stanovuje samotnu realnu hodnotu majetku, aby mimoriadna tétovna
zavierka verne a pravdivo prezentovala informacie z UCtovnictva, ktoré vyuzivaji pri
rozhodovani jednotlivi pouzivatelia.
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