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DIXON'S TEST FOR EXTREME VALUES DETECTION AS
EXEMPLIFIED BY TRANSLATION STUDIES RESEARCH

Ing. et Bc. Ladislav Mura, PhD.! Abstract
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945 01 Komarno, Slovensko influence on data validity. The aim of the presented article is
2 Univerzita Konstantina Filozofa, Filozoficka to describe the extreme values detection by means of non-
fakulta, Katedra translatologie parametrical statistical methods, especially Dixon’s test.

Stefanikova trieda 67, 949 74 Nitra, Slovensko

ladislav.mura@gmail.com
ltorok@ukf.sk
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Uvod

Od 90. rokov minulého storoc¢ia sme svedkami ré6znorodych zmien odohravajicich sa vo viacerych
sférach nasho kazdodenného zivota. Prave s nimi stivisi aj postupne narastajici spolo¢ensky zaujem o
interkultirnu a multilingvalnu komunikaciu. Zaroven sa vSak vyvinula aj uplne opacné reakcia, t.].
zvyseny zaujem o problematiku narodnej a jazykovej identity (TOROK, 2010).

Vplyvom celosvetovej globalizacie a internacionalizicie za poslednych dvadsat’ rokov celd spolocnost’
presla niekol’kymi dynamickymi zmenami (MALA, 2009).

Europeizacia a narast mobility na naSom kontinente spdsobili, ze vSetky krajiny sa stali pre
zahrani¢nych navStevnikov dostupnejSie. Vyssia fluktudcia I'udi, predmetov a myslienok so sebou
prinasa rastaci dopyt po prekladoch a s nim aj narast poziadaviek na kompetencie prekladatelov a
prekladatel'ské normy (TOROK, 2010).

Prekladatel'stvo a tlmocnictvo (translatologia) ako jedna z filologickych disciplin zaziva v si¢asnom
obdobi velky rozmach a te$i sa zdujmu Sirokého okruhu odbornikov. Je preto pochopitelne, ze si
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vytvara formuje aj svoj vlastny metodologicky aparat. Statistika ako kli¢ova disciplina poniika aj
V oblasti translatologie viaceré moznosti jej aplikacie.

1 Ciel’, material a metody

V ¢lanku analyzujeme moznosti vySetrovania extrémnych hodnét, ktoré sa pocas translatologického
vyskumu objavia. Translatologicky vyskum sa tykal informacno-propagacnych materialov
0 Slovensku, ktoré boli publikované na naSom uzemi alebo v zahrani¢i z pohl'adu produkcie, prekladu
a percepcie. Predovsetkym si v§imame pristup prekladatel'ov k prekladu kulturne $pecifickych vyrazov
a preferencie funkénych prekladatel’skych postupov z pohl'adu réznych recipientov. Domnievame sa,
ze medzi troma skupinami Citatel'ov (rodeni hovoriaci, nerodeni hovoriaci a profesionali) budu zistené
aj extrémne hodnoty, ktoré je potrebné v zaujme zachovania validity udajov vyskumu vyluaéit’.

Splnenie ciel’a si predpokladalo uskuto¢nit’ nielen sekundarny, ale predovSetkym primarny vyskum.
Primarny vyskum bol realizovany technikou dotaznika. Metodicky postup pri rieSeni problematiky sa
podriadoval stanovenému ciel'u. Vysledky dotaznikového vyskumu sme spracovali prehladne do
tabuliek a ziskané tdaje boli podrobené kvantitativnej analyze prostrednictvom Statistickych metod.
V ramci vyskumu sme na vySetrovanie extrémnych hodnét aplikovali neparametrické Statistické
metddy, konkrétne moznosti, ktoré ponika Dixonov test. Prostrednictvom tohto testu sme vylaéili
extrémne hodnoty, ktoré negativne ovplyviiuju nasledné vypocty pre potreby vyskumu.

2 Vysledky a diskusia

Prekladatel'ské postupy sme analyzovali u troch skupin respondentov: rodeni anglicky hovoriaci,
nerodeni anglicky hovoriaci, profesionali. Skor ako zacneme ziskané data podrobne analyzovat,
zosumarizujeme si vSetky pouzité prekladatel'ské postupy:

Repeticia: 1A, 2B, 3C, 4B, 5A, 6B, 8A, 9A, 10B, 11A, 14C, 16A, 17B;

Doslovny preklad: 1B, 2C, 3A, 13A, 13B, 15D;

Adicia: 1C, 3B, 4A, 5B, 6A, 7B, 8B, 9B, 10C, 12A, 15B, 16B;

Repeticia + doslovny preklad: 2A, 5C, 7A, 13C, 15A.

Kompenzacia: sa zaklada na ¢iasto¢nom preklade: 4D, 6C, 7C, 8C, 10A, 11B, 12C, 14A, 15C,
16C;

Kompenzacia + modifikacia: 4C, 9C, 11C, 12B;

e Doslovny preklad: 17A;

e Doslovny preklad + kompenzicia: 14B.

Zistenia uvddzame v Tab. 1 az 3.

Tab. 1 Rodeni anglicky hovoriaci

Respondenti Rodeni anglicky hovoriaci
Pocet 121
Otazka A B C D Nie Neviem og:Ic:}:;d

Otazka 1 4 34 82 - - - 1
Otazka 2 33 3 6l -

Otazka 3 35 78 8 =

Otazka 4 36 2 37 26

Otazka 5 7 36 38 -

Otazka 6 B5 3 52 = = = 1
Otazka 7 71 17 1l - 2
Otazka 8 2 23 26 - -
Otazka 9 11 51 39 = =
Otazka 10 50 3 63 - 1
Otazka 11 5] 73 40 - 2
Otazka 12 45 43 31 = 2
Otazka 13 18 a7 33 - 3
Otazka 14 51 58 8 = 4
Otazka 15 70 15 12 = 18 51
Otazka 16 3 a7 a7 - 4
Otazka 17 92 5 = = = 13 11

Zdroj:  primdrny prieskum, viastné spracovanie
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Respondenti
Pocet

Odpoved

Otazka 1
Otazka 2
Otazka 3
Otazka 4
Otazka 5
Otazka &
Otazka 7
Otazka 8
Otazka 9
Otazka 10
Otazka 11
Otazka 12
Otazka 13
Otazka 14
Otazka 15
Otazka 16
Otazka 17

Respondenti

Pocet
Odpoved

Otdzka 1
Otdzka 2
Otazka 3
Otazka 4
Otazka 5
Otdzka 6
Otazka 7
Otazka 8
Otazka 9
Otazka 10
Otdzka 11
Otazka 12
Otazka 13
Otazka 14
Otazka 15
Otazka 16
Otazka 17

A

9
39
23
23

7
34
38

3
16
29
17
34

4
28
39

9
S8

Zdroj:
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Zdroj:

Tab. 2 Nerodeni anglicky hovoriaci

B

13
2,
35
5]
38
11
13
16
31
14
42
13
21
26
16
54
8

e

54
27
18
16
30
30
24
36
27
32
15
27
46
18
11
8

76

D

MNerodeni anglicky hovoriaci

Nie

Meviem

primarny prieskum, vlastné spracovanie

o = RS R s BA LA LA RSO W W LA W R |

=
[

Tab. 3 Profesionali

Profesionali
13

D

Nie

Neviem

primdrny prieskum, vliastné spracovanie

ISSN 1338-5224

Nulova
odpoved

(= T = VR SR B S R Y S o T e S S T

Nulova
odpoved

S cielom najst’ a vylucit’ extrémne hodnoty sme nasledne sme pouzili neparametricky Dixonov test na
zistenie extrémnych hodnét. Pomocou neho zistime, ktoré hodnoty v stibore su vybocujtce, a teda by
mali byt pri d’alSom Statistickom spracovani vynechané. Tieto extrémne hodnoty vypocitame

pomocou vzorca:
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_ Xn —Xp—1

i 1)

kde

Xn — je najvécsia hodnota;

Xn1 — je druha najvacsia hodnota;

X1 —je najnizSia hodnota.

Po vypocte Qn si v tabulke kritickych hodn6t najdeme hodnotu Qn(a) pre dany pocet hodndt n.
Minimalny pocet n je 3, takze test moéZzeme uplatnit’ iba v pripade, Ze pocet odpovedi pre danu
prekladatel'ski metodu je viac ako tri. Ak Qn >Qn(a), poprieme nulovih hypotézu H,, a teda
extrémnu hodnotu vypustime.

2.1 Dixonov test — rodeni hovoriaci

Vsetky ziskané hodnoty pre danu prekladatel'skit metddu usporiadame v zostupnom poradi: 18, 18, 34,
35,47,61; n =6

x,=61,x ,=47, x, =18

0 = 61-47 _ 0326 Ppre hodnotu n = 6 v tabul’ke vyhl'adame Q (0,05) = 0,560
"6l-18 "

0, =0,326< Q,(0,05) = 0,560 = hodnota 61 je prijatel'na.

2.2 Dixonov test — nerodeni hovoriaci

Opét sme vSetky ziskané hodnoty pre dant prekladatel’skii metddu usporiadame v zostupnom poradi:
4,4,13,21,23,27; n =6

x,=27,x,,=23,x=4

0 = 27-23 _ 0173 pre hodnotu n = 6 v tabul’ke vyhl'adime Q (0,05) = 0,560
t27-4 7 "

0, =0,173< Q,(0,05) = 0,560 = hodnota 27 je prijatel'na.

2.3 Dixonov test — profesionali
Tretich v poradi sme sktimali profesiondlov. Ziskané hodnoty pre danu prekladatel'ski metodu
usporiadame v zostupnom poradi: 2, 2,2,4; n =4

x,=4,x,,=2,x=2

n

N

0 =272 _ prehodnotu n = 4 v tabul’ke vyhradame Q,(0,05) = 0,765
" -2

N

0, =1>0 (0,05) = 0,765 hodnota 4 je neprijatelna.
Hodnota 4 je extrémna, teda neprijatel'na, ¢o méze byt spésobené malym poctom odpovedi.
Zaver

Na priklade translatologického vyskumu v oblasti informaéno-propaga¢nych materialov v troch
skupinach respondentov (rodeni anglicky hovoriaci, nerodeni anglicky hovoriaci, profesionali) sme
realizovali vySetrovanie extrémnych hodn6t pomocou neparametrickych S$tatistickych metod. Vyuzili
sme moznosti Dixonovho testu, ktord preukazal v skupine profesionalov extrémnu hodnotu hodnu
vylicenia, aby sa zachovala validita idajov vyskumu. V d’alSom vyskume a Statistickych analyzach
preto zistenu extrémnu hodnotu vypustime.
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Uvod

Abstract

The most important condition of developing
innovation is their effective managing throughout the entire
innovation cycle, i.e. from pinpointing an innovative idea,
through designing the innovation up to realization and
utilisation. Lo support the managing process formed has
been a set of innovation management technigues (IMTs).
The IMTs are invariably considered to be effective tools for
boosting  competitiveness of companies. IMTs may be
conceived as a broad palette of tools, technigues and methods
that help enterprises to systematically adapt to conditions on
and challenges of the market. IMTs are the methodology or
the tool that allow coping with in-company innovations
management with more ease. Existent presently is an
enormons set of tools, methods and technigues supporting
the innovation managing. They differ by their situating in
the innovation process, by degree of their fragmenting,
universality and other features. Their basic models systemise
iMTs.

NajdolezitejSou podmienkou rozvoja inovacii je ich efektivne riadenie v celom inovacnom cykle, od
vyhl'adavania inovacnej myslienky cez tvorbu inovacie az po realizaciu a vyuzivanie. Na podporu
manazovania sa sformoval stbor technik manazmentu inovacii (innovation management techniques —
medzinarodnéa skratka IMTs). Techniky manazmentu inovacii s povazované za efektivne nastroje

zvySovania konkurencieschopnosti podnikov.

1 Vyznam IMTx

Potreba posilnenia pouzivania IMTs v podnikoch vyplyva z existujucich nedostatkov manazovania

INOvacii.

Hlavné prekazky manaZovania inovacii v podnikoch st (VA VRINCIK, DUGAS, FERENCZ, 2011):
e Chyba celkova prehladnd metodologia: inovacie si manazéri Casto mylia s Cisto technickymi
alebo ekonomickymi metédami vyvoja nového vyrobku.
e Chyba inovac¢na kultura naprie¢ celou organiziciou.
e Chyba model toku procesov a aktivit: napriek mnozstvu existujucich metdd na podporu inovacii
nie je jasna cesta, ako zrealizovat’ a zorganizovat’ inovaciu.
e Chyba manazment znalosti: 70 % — 80 % znalosti generovanych pri hl'adani inovacného rieSenia

su stratené a nespracované.
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e Chyba meranie vysledkov: Casto je tento dolezity krok zanedbany.
e Chyba komplexny inova¢ny manazment: funkcie s pre vacsinu pripadov spolocné.

1.1 Definicie IMTs

IMTSs mozno chapat’ ako Siroku §kalu nastrojov, technik a metod, ktoré pomahaju podnikom adaptovat’
sa na pomery avyzvy trhu systematickym sposobom. IMTs je metodologia alebo nastroj, ktory
umozni jednoduchsie zvladnutie riadenia inovacii vnutri firmy (www.innovation.1v).

Nesporné prinosy IMTs pre podniky:

zvySuju flexibilitu a vykonnost’;

pomahaju efektivnejsie riadit’ znalosti;

zvySuju produktivitu a redukuju ¢as uvedenia inovacie na trh;
ul’ah¢uja timova spolupracu;

umoznuju zhromazd’'ovat’ on-line ziskané marketingové informacie;
zlepSuju vzajomné vztahy s dodavatel'mi;

integruju informacie o zakaznikoch ziskané z réznych zdrojov;
umoziuju efektivnejSie vztahy a spolupracu so zakaznikmi;
eliminuju nadbyto¢né procesy;

redukuju naklady prostrednictvom rieSeni na baze IKT;

znizuji podiel administrativnych aloh (t. j. hodnotu nepridavajiacich ¢innosti);
podporuju e-vzdelavanie a e-obchodovanie;

zlepSuju vzajomné vztahy pracovnikov v ramci podnikovej kultary.

1.2 Vznik technik manaZmentu inovacii

Vyvoj technik inovaéného manazmentu je odvodeny od rozmanitosti inova¢nych postupov. Z kazdej

teorie vyplyvaju relevantné techniky:

e  Techniky podpory vedy a vyskumu — inovacie odvodené z vedy a vyskumu. Inova¢né prilezitosti
su zalozené na aplikacii vysledkov a zaverov vyskumu.

e Techniky prieskumu trhu — inovacie odvodené z poziadaviek a potrieb trhu, inovacie na baze
tahu trhu. Této tedria dopiiia hlavné postavenie vyskumu o faktor trhu.

e Techniky inova¢nej kooperacie — inovacie odvodené zo vztahov medzi aktérmi tvorby inovacii.
Prepojenia medzi vyskumom, inZinieringom, vyrobou, marketingom a vztahmi so zdkaznikmi
a dodavatel'mi.

e Techniky komunikacie, podpory dizajnu a pod. — inovacie odvodené od technologickych zmien.
Tedria inovacii zdéraziuje vyznam informaénych technologii.

e Techniky manazmentu l'udskych zdrojov — inovacie odvodené od socialnych sieti. Podstatou je
zdoraznenie znalosti ako hybnej sily informacii prostrednictvom vzdeldvania a tvorivého
prostredia.

Podobnym spésobom mozno vysvetlit’ vznik technik napriklad pre Stihlu vyrobu, Stihlu administrativu,
e-podnikanie a podobne.

1.3 Integracia technik manaZmentu inovacii

Ukazku integracie technik manaZzmentu inovacii v inova¢nom systéme nazorne prezentuje Obr. 1.
IMTs rieSia identifikované problémy a bariéry inovacii za predpokladu podpory z inovaéného
prostredia. Ich zdrojom a nastrojom je tvorivost, vyskum a vyvoj. Uplatiiuji sa vo vSetkych druhoch
inova¢nych projektov, a tak prispievaji ku konkurencieschopnosti.
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Inovacéna Identifikacia Inovacné
stratégia bariér projekty

Vyskum
a
Vyvoj
A
Vykonnost',
Tvorivost’ Konkurenéna
schopnost’

Obr. 1 Integracia IMTs v inova¢nom systéme
Zdroj: vlastny ndavrb

2 Identifikacia technik pre manaZment inovacii

V sucasnosti uz existuje vel’ka mnozina nastrojov, metdd a technik pre manazment inovacii. Odlisuju
sa situovanim v inovaénom procese, stupiom fragmentalizacie, univerzalnostou a d’al§imi znakmi.
Systematizaciu IMTs prinasaja ich zakladné modely.

2.1 Model IMTs pre malé a stredné podniky (MSP)

Vychodiskovi predstavu o IMTs ukazuje §tidia EU, ktora vymedzuje najdélezitejsie IMTs pre malé a
stredné podnikanie lokalizované do inova¢ného cyklu. Vyber preferuje pragmatické a Siroko
pouzivané techniky zamerané do vnutropodnikovych inovacii (tzv. vnutorny pohlad) a techniky
stivisiace so zlepSovanim konkurencieschopnosti (vonkaj$i pohl'ad) (Obr. 2). Pokryva dimenzie
vplyvajice na rast hodnoty podniku cez inovacie a transforméaciu na znalostne orientované podnikanie.
Implementacia spektra IMTs v MSP zavisi od aplika¢ného potencialu, ¢asovania inovacnych aktivit
a disponibilnych zdrojov (VA VRINCIK, DUGAS, FERENCZ, 2011).

2.2 Model IMTs pre inovativne MSP

Metodolégiu IMTs $pecifikovani pre inovaéné podnikanie koncipovali na anglickej University of
Warwick (BROWN, 1997). Vyber zodpoveda profilu vyspelych inovativnych firiem so zameranim na
vysoké technologie (high-tech). Techniky uvadza model na Obr. 3. Orientuje sa na rozvoj MSP
prostrednictvom kvalitativnych indikatorov, najmi komplexity vyrobkov a sluzieb, inovacie vyrobkov
a technologii, flexibility manazérskych a pracovnych procesov a posililovania vykonov vyvoja a
inZinieringu.
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Hodnotova analyza
Inovaény profil

Reinziniering
Konkurenéna orientacia
Vyvoj a riadenie projektu
Definicia stratégie

Manazment kvality
Nastroje kreativity

Obr. 2 Vybrané techniky manaZmentu inovacii podl'a EU odporu¢ané pre MSP
Zdroj: viastny ndvrh

Navrh a vyvoj produktu

Dizajn
inovaéného
profilu_

Vn.l'lt'omyy{v ,
~pohfad

Benchmarking
Marketing inovacie
Technologickeé a

konkurenc¢né
pozorovanie

( inovacné nastroje
univerzalne

benchmarking, brainstorming,
reinZiniering, manazment zmien,
technologicky audit,
technologické prognozovanie,
analyza hodnot

Obr. 3 Model IMTs pre vysoko inovativne podniky
Zdroj: vlastny ndvrb
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Komplexni typolégiu IMTs priniesla §tidia EU Innovation Management and the Knowledge-Driven
Economy, kde je definovanych 10 hlavnych tried IMTs (Tab. 1).

Prioritné IMTs boli vybraté zo SirSieho suboru navrhov S$pecialistov na inovacie. Prehlad
identifikovanych technik ukazuje ich potencial pre budiicu ekonomiku zalozenti na znalostiach.

Tab.1 Typolégia k'u¢ovych technik inova¢ného manaZmentu pre znalostni ekonomiku

Typolégia IMTs Metody a nastroje
automatické klasifikacné nastroje; Balance scorecard;
bibliometddy; brainstorming; spravodajské informaéné
systémy; analyza klastrovych technik spoluprace;
. . komunity praxe; manazment obsahu; softvér na
1 Techmlfy el din g podporu tvorivosti; CRM systém; ziskavanie dat;
znalosti i N ) .
systémy podpory rozhodovania; platformy; skenovanie
environmentalnych podmienok; interny a externy
benchmarking; audit znalosti; manazovanie projektov;
webovy monitoring; mapy procesov
technologické pozorovanie; patentova analyza;
5 Techniky prieskumu trhu podnlkgtel_ske sprav9dajstvo; m,onltorllng. webl_J; geo-
marketing; manazment zakaznikov; virtualne
spoloCenstvo
marketingové interfejsy; tvorba timov; reverzné
inZinierstvo; QFD metodolégia; TQM systémy; JIT
3 Techniky kooperacie systémy; kontinualne zlepSovanie; nastroje video-
a sietovej spoluprace konferencie; riadenie dodavatelskych sieti; klastre;
siete pre ekosystémy; partnerstva podnikov
a univerzit; virtualne obchodovanie
Techniky manazmentu nastrOJe, ng mapovanie potrieb; on_—ll_lne nabor
4 ) . . pracovnikov;  hodnotenie = kompetencii; modely
l'udskych zdrojov ) D o .
vodcovstva; komunikacné praktiky; outsourcing
5 Techniky manazmentu marketing rozhrani; virtualne modely podnikov;
rozhrani manazment produkéného portfélia
. . L brainstorming; lateralne myslenie; TRIZ: tvorivé
6 Techniky rozvoja kreativity | . . =, ] R ;
rieSenie problémov; mysSlienkové mapy
7 Techniky zlepSovania benchmarking; workflow; S§tihla vyroba; redizajn
procesov a reinziniering; Kaizen; JIT; SMED
8 Techniky manazmentu projektové riadenie; hodnotenie projektov; manazment
inovaénych projektov projektového portfolia
9 Techniky design CAD systémy; Rapid Prototyping; zdielanie znalosti;
manazmentu analyza hodnét
. Rt virtualne inkubatory; spin-offs z vyskumu na frh;
10 Techmky EVRIanS podnikatel'ska prax najlepSich; pocitaova simulacia
podnikov S
podnikania

Zdroj: spracované podla (VAVRINCIK, DUGAS, FERENCZ, 2011)
3.1 VERITE model — Virtualne prostredie pre technologie manazmentu inovacii

Projekt VERITE (Virtual Environment for Innovation Management Technologies) reprezentuje
transregionalnu siet’ podpory aplikacii IMTs. Je zamerany najmd na technologické nastroje
manazmentu inovacii.
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Zdoraznené st najma tieto IMTs:
priemyselny dizajn,

riadenie l'udskych zdrojov,
technologické centra,

planovanie zdrojov,

manazment dodavatel'skych sieti,
techniky tvorivosti,

hodnotova analyza,

partnerska spolupraca,

logistika.

Dalsie techniky manaZmentu inovécii v projekte VERITE su:
e riadenie priemyselnych prav,
e CAD modelovanie,
e manazment inovaénych cyklov,
e e-podnikanie,
e aplikacie patentov,
e Rapid Prototyping,
e  virtualne modelovanie,
e systémy QFD, FMEA, SCM.

3.2 Model IMTs pre sofistikovani produkciu

Specializovany subor technik pre vyskum a vyvoj a siefova spolupracu je vymedzeny v praci Hidalga
a Alborsa (2004). Techniky manazmentu inovacii a znalosti s rozdelené do Styroch sekcii (Tab. 2).

Tab. 2 Hlavné skupiny rozdelenia IMTs

Techniky pre vyskum a vyvoj Techniky pre technologicky transfer

analyza inovacnych faktorov, technologické
prieskumy, technologické hodnotenie,
technologické prognézovanie, rozvoj
kreativity

benchmarking, technologicky audit,
hodnotenie vyrobkov, manazment
duSevného vlastnictva, technologické parky

Techniky pre vyvoj vyrobku / procesu Techniky pre siet'ovi spolupracu

vyvoj a dizajn vyrobku, inovaény marketing,
reinziniering, manazment kvality, planovanie
materialovych poziadaviek, manazment
ludskych zdrojov, projektové riadenie,
pocitatova podpora (CAD), manazment
Zivotného cyklu vyrobku

analyza hodnét, dodavky JIT, manazment
dodavatelskej siete, outsourcing,
elektronické obchodovanie

Zdroj: spracované podla (HIDALGA, ALBORSA, 2004)

Vo vseobecnosti mozno identifikovat’ expanziu modelov IMTs. Prakticky kazdy vyskumny projekt
V tejto oblasti prinaSa novy model.

Na aplikacie v podmienkach podnikov mozno odporucit’ princip dobrej praxe. Dolezite je, aby vzor
modelu sa osvedcCil v produkénom sektore v podobnych podnikatel'skych podmienkach (HALAGOVA,
HRICOVA, 2009).

4 Tvorcovia a pouzivatelia IMTs

Aktérov inovacného manazmentu mozno rozdelit’ do tychto skupin:
e promotéri IMTs: organizacie, ktoré §iria informacie a vytvaraju povedomie o tychto technikach,
ide 0 poradenské firmy nasledujtce tvorcov vladnej politiky;
e tvorcovia alebo developéri technik inova¢ného manazmentu: navrhuji nové techniky na riadenie
inovacii, su to akademické centra, konzulta¢né a poradenské spolo¢nosti a samotné podnikatel'ské
firmy.
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Hlavni pouzivatelia technik inovacného manazmentu:
konzulta¢né a poradenské spolo¢nosti;
podnikatel'ské vzdelavacie akadémie;
vysokoskolské strediska;

organizacie na podporu podnikania;
priemyselné podniky;

finan¢né organizacie;

vlada a institucie Statnej spravy.

Vo vSeobecnosti podnikatel'ské strediska, vysokoskolské institiicie, priemyselné podniky a organizacie
z finanéného sektora maju praktické skusenosti s pouzivanim IMTs vo svojich spolo¢nostiach (Obr.
4). Konzultacné a poradenské firmy, organizacie na podporu podnikania a organy §tatnej spravy skor
inklinuji k ziskavaniu sktisenosti prostrednictvom asistencie inym spolo¢nostiam v aplikacii IMTs.
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Obr. 4 Praktické vyuzZitie technik inovaéného manaZzmentu v réznych organizaciach
Zdroj: viastny ndvrh

5 IMTs zalozené na technikach tvorivosti

Z mnozstva IMTs maju osobitné postavenie techniky tvorivosti, ktoré sa pouzivajii samostatne alebo
su implementované v inych technikach, pretoze kazda novost’, kazdé nesStandardné rieSenie problému
sa spaja s fenoménom tvorivosti.

5.1 Definicia tvorivosti

Tvorivost’ je schopnost’ (KOVAC, 2003):

poznavat’ predmety v novych vztahoch origindlnym spésobom (nova kombinacia);
zmysluplne ich pouzivat’ neobvyklym spésobom (flexibilita);

vidiet’ nové problémy tam, kde zdanlivo nie st (senzitivita);

odchyl'ovat’ sa od navyknutych schém myslenia (premennost’);

vyvijat’ idey aj proti odporu prostredia (nekonformizmus);

nachadzat’ nieco nové predstavujiice obohatenie systému a spolo¢nosti.
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Spolo¢nym znakom rdznych definicii tvorivosti je cielova orientacia na rieSenie identifikovaného a
uzito¢ného ciela. Z definicie tvorivosti vyplyva aj ich komplementarnost’ s inovaciami. Tvorivost’
produkuje idey a inovacie a ich praktické pouzitie. Podobne priamy vztah je aj k otdzke zmien.
Tvorivost” generuje principy zmien a inovacie ich adaptaciu do podnikatel'ského prostredia. Tvorivé
rieSenia vznikajil na baze znalosti, ale samotné znalosti negarantuji rieSenie problému, ak st staticky
aplikované. Tvorivost' je viac zalozena na spdsobe transformacie znalosti ako na ich mnozstve
(DEMJANOVA, 2006).

Z mnozstva technik a nastrojov podpory tvorivosti st pre prax preferované pragmatické postupy.

DO1. Brainstorming a varianty

| 90
D2, Otazky | 75
D3. Analégia 70
60

B4. Scenare

40
D5, Diagram priéin a nasledkov 40
D6. Metaforické myslenie 25

25

D7. Zoznam atributov
20
D8. Reverzacia 10
(%)
D9. Morfologicka analyza r T T T T 7
0 20 40 60 80 100

010. TRIZ

Obr. 5 NajcastejSie pouZivané techniky tvorivosti v praxi
Zdroj: vlasmy ndvrh

Klasifikacia podl'a aplika¢nych oblasti je schematicky vyjadrena na Obr. 6.

[ ) )
Rozpoznanie problémov - Otazky, diagram pricin, SCAMPER,
anovych prilezitosti - CATWOE, Brainstorming
\ J
( N\
Idey pre novost vysokého - Brainstorming a jeho varianty, provokacia, reverzacia,
stupia - metafory, analégie, TRIZ
\ J
( ) )
IdﬁVIl:“ z"rgfb“i‘ - E?Vé - Brainstorming, otazky, zoznam atribitov, frakcionalizacia
vyro kevx?s:u t;:avc;a aze - morfolégia, SCAMPER, CATWOE, scenére
\ 7
([ T &
Rieseniapre :ky""’.b“l logistiku, - Brainstorming, testovacie otazky, myslienkové mapy,
organizméaciuetl?tﬂlégiu - 6 klobukov, anal6gie, galéria, morfolégia, synektika
i
\ y ’

Obr. 6 Pouzitie technik tvorivosti podl’a podnikovych procesov
Zdroj: viastny ndvrh
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Zaver

Dnes sa presadzuje celosvetovy trend prechodu na znalostni ekonomiku. Vybudovanie takejto
ckonomiky je nutne spété s vytvorenim efektivneho inovaéného systému s lohou tvorby
vzdelanostnej pracovnej sily, ktord dokaze premienat’ narastajiici objem informacii na efektivne
znalosti, ktoré nasledne dokaze aj uplatnit. No a podporny proces inovacii sa stal najvyznamnejSou
sucast’ou budovania, rozvoja a uplatnenia znalostnej spolo¢nosti. Vyspelé ekonomiky povazuju vedu,
vyskum a inovacie za najdodlezitejSie nastroje technologickej nezavislosti a dlhodobého ekonomického
rastu. Nevyhnutnym pravidlom kazdej ekonomiky je preto podpora tvorby znalosti a inovacii.

Cielom prispevku bolo zhodnotit' a navrhniit’ konkrétne rieSenia pre hospodarsku oblast’ v oblasti
inova¢ného spravania a reinzinieringu slovenskych podnikov a poskytnit’ zakladné poznatky z tedrie
inova¢nych procesov, popisat’ pristupy k riadeniu tvorby a realizacii inovacii s poukazanim na nové
formy - nastroje a techniky manazmentu inovacii.

Prispevok vznikol v ramci grantovych uloh VEGA 1/0810/11.
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Introduction

Abstract

The Balanced scorecard (BSC) is a management
tool that belps to align behavior of all employees to the
company’s strategy. In its simplest form the Balanced
Scorecard  breaks  performance  monitoring  into  four
interconnected perspectives: Financial, Customer, Internal
Processes and 1Learning and Growth. Implementation of a
BSC requires I'T support. The problem executives face today
is that there are too many application-providers to choose
[from, each of them claiming that their solution offers unique
and important features. Selecting the wrong solution can
undermine the entire BSC development effort and  the
credibility of the performance management system. In this
article we will focus on one particular challenge facing many
organizations — how to select the right IT infrastructure to

software,

support a BSC implementation.

The Balanced Scorecard is a strategic performance management framework that has been designed to
help a company monitor its performance and manage the execution of its strategy.

In a recent world-wide study on management tool usage (Table 1), the Balanced Scorecard was found
to be the sixth most widely used management tool across the globe which also had one of the highest
overall satisfaction ratings (RIGBY AND BILODEAU, 2011).

Table 1 The most used management tools in 2006 — 2010

Management Tools

2006 2008 2010
1. Strategic Planning (88%) Benchmarking (76%) Benchmarking (67%)
2. (Céj;ﬁ;n(g;(%latlonshlp WERER LS Strategic Planning (67%) Strategic Planning (65%)
3. Customer Segmentation (82%) I(\élilss;;;)n and Vision Statement ?gg;!;)n and Vision Statement
4. Benchmarking (81%) CRM (63%) CRM (58%)
5. Mission and Vision Statement (79%) Outsourcing (63%) Outsourcing (55%)
6. Core Competencies (79%) BSC (53%) BSC (47%)
7. Outsourcing (77%) Customer Segmentation (53%) Core Competencies (46%)
8. (Bﬁlgsal/?)ess Process Reengineering (BPR) BPR (50%) grhozr;g(rengllﬁg})%ment
9. Scenario and Contingency Planning (69%) Core Competencies (48%) Strategic Alliances (45%)
10. Knowledge Management (69%) Mergers and Acquisitions (46%) Customer Segmentation (42%)
11. Strategic Alliances (68%) Strategic Alliances (44%) Supply Chain Management (39%)
12. Balanced Scorecard (BSC) (66%) Supply Chain Management (43%) Knowledge Management (38%)

Source: Processed by (RIGBY AND BIL.ODEAU, 2007, 2009,2011)
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The six tools used by the largest percentage of companies remained the same as in 2008:
Benchmarking, Strategic Planning, Mission and Vision Statements, Customer Relationship
Management, Outsourcing and Balanced Scorecard. The usage of BSC is expecting to increase by
16% in 2011.

1 Building and Implementing the Balanced Scorecard

A Balanced Scorecard defines what management means by performance and measures whether
management is achieving desired results across a number of different perspectives (Table 2, Figure 1).

Table 2 Perspectives of Balanced Scorecard

Perspective Key Question

To succeed financially, how should we appear to our

Financial perspective stakeholders?

Customer perspective To achieve our vision, how should we appear to our customers?

Internal business process | To satisfy our customers and shareholders, at what business
perspective processes must we excel?
Learning and growth | To achieve our vision, how will we sustain our ability to change

perspective and improve?

Source: Processed by (Kaplan and Norton, 2007)

For each perspective of BSC four things are monitored (scored):

Objectives — major objectives to be achieved,

Measures — the observable parameters that will be used to measure progress toward reaching the
objectives,

Targets — the specific target values for the measures,

Initiatives — projects or programs to be initiated in order to meet the objective.

Financial Perspective

Return on Capital Employed
Cash Flow

Project Profitability

Profit Forecast Reliability
Sales Backlog

Customer Perspective Internal Business Perspective

Hours with Customers on New Work
Tender Success Rate

Pricing Index Tier Il Customers

Customer Ranking Survey Nitsddon aid Stris iy

-l
-

.
v o

Customer Satisfaction Index
Market Share

Business Segment Tier | Customers
Key Accounts

Rework

Safety Incident Index
Project Performance Index
Project Closeout Cycle

Innovation and Learning

Perspective

% Revenue from New Services

Rate of Improvement Index
Staff Attitude Survey

# of Employee Suggestions
Revenue per Employee

Figure 1 BSC measures

Source: Introduction to the Balanced Scorecard and Performance Measurement Systems

It is important to balance lagging indicators, which includes most financial measures with leading
indicators - areas where good performance will lead to improved results in the future.
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It is also important to balance internal measures, such as cost reduction, with external measures like
market share, supplier performance, and customer satisfaction.

Implementation of a BSC requires IT support. Before you start considering the software solution you
should already have successfully developed a robust balanced scorecard. There are many of Balanced
Scorecard toolkits and building methodologies, but the 9-step framework was found to be the most
relevant, practical and implementable one (Figure 2).

(7N
D |
2
=
o
o8
o
O

o N
SUBwioped

Figure 2 BSC’s 9 step framework
Source: Successful Step by Step Implementation of the Balanced Scorecard

Phase 1: Corporate Scorecard

e Step One: Perform an assessment of the current status of the 4 BSC perspective areas
e Step Two: Develop Strategy

e Step Three: Define Objectives

e Step Four: Develop Strategic Maps

e Step Five: Define Performance Measures

e Step Six: Develop Strategic Initiatives

e Step Seven: Determine and Utilize Automation

Phase 2: Business Unit or Departmental and Individual Scorecards
e Step Eight: Cascading

e Step Nine: Evaluation

Manual process can significantly increase the effort and cost of scorecard development and sets back
progress in the early stages of the BSC development, when momentum is critical.

Automation of BSC is essential in order to manage the vast amount of information related to a
company’s mission and vision, strategic goals, objectives, perspectives, measures, causal relationships,
and initiatives (Figure 3).
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Figure 3 Strategy map

Source: Strategy map — Strategy communication
2 Automating the Balanced Scorecard

Step Seven (Software and Automation) involves automating the Balanced Scorecard system, and

consists of analysing software options and user requirements to choose the most cost-effective

software which allow finding required performance information in the future too (Successful Step by

Step Implementation of the Balanced Scorecard):

e Scorecarding systems reporting only to top management or only to operations management are
more likely to be paper-based.

e Systems that are used primarily by operations management (but also by top management) are
more likely to be web-based.

e Systems used primarily by top management (but also by operations management) are more likely
to be LAN-based.

The means of reporting scorecard results varies by company size (Automating the balanced scorecard:
as a company grows, it needs a software package that fulfills its needs for charting scorecard
measures. Make sure yours has what you need):

e Larger companies use more technologically sophisticated means of reporting.

e The smallest companies (with 100 or fewer employees) primarily use paper-based reporting.

e Companies with 101-1,000 employees are most likely to use e-mail

e Companies with 1,001 to 10,000 employees are most likely to use Web-based reporting

e Companies with more than 10,000 employees are most likely to use LAN or WAN reporting.

Today, the most widely used software to support a BSC is Microsoft Excel. The major disadvantages
of standard spreadsheet documents are the following (Bringing the Balanced Scorecard to Life):
1. No scalability — scorecards quickly reach the spreadsheets capacity.

2. Time-consuming to update — usually they are manually fed and updated, which is slow and
brings lot of error.

3. No collaboration and communication support — data is stored in individual spreadsheets, on
different computers, and it is impossible to work on the same spreadsheet.
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4. Difficult analysis — because data is stored in individual spreadsheets, it is difficult and time
consuming to bring them together for analysis.

BSC software helps companies become strategy-focused by (Bringing the Balanced Scorecard to

Life):

1. providing a visual representation of their strategy through strategy maps,

2. cascading high-level scorecards down to customized scorecards in business units,
3. communicating scorecards to all employees,
4. making strategy as continual process by providing a new reporting and feedback.

The following three reasons can be considered as the main ones for managers to implement a BSC

software application by (Bringing the Balanced Scorecard to Life):

1. Data integration: BSC software allows companies to integrate data from multiple data sources.

2. Data analysis and storing: BSC software allows companies to analyze the data across all data
sets of the scorecard, qualitative and quantitative.

3. Communication and collaboration: BSC software can facilitate communication of performance
data among users, top down and bottom up and enable collaboration and feedback.

3 The BSC software marketplace

Internet offer many different organizations which are willing to prepare and sell BSC applications. For
an overview of some software vendors offering BSC solutions see Figure 4.

Company name

Active Strategy
Cognos
Comshare
Corporater

CorVu

Crystal Decision
Dialog Software
EFM Software BV
Ergometrics
Hyperion

IC Community
IFS

InPhase Software
Insightformation
Nexance

Open Ratings
Oracle

Panorama Business Views
Peoplesoft

Pilot Software
Predicate Logic
Procos AG
ProDacapo

QPR Software
SAP

SAS Institute
Show Business Software
Stratsys AB

The Vision Web
Vision Grupo Consultorues
4GHI Solutions

Product name

Active Strategy Enterprise
Metrics Manager

Comshare MPC

Corporater Balanced Scorecard
CorStrategy/CorBusiness

Balanced Scorecard Analytic App.

Dialog Strategy

Bizzscore

Ergometrics

Hyperion Performance Scorecard
Dolphin Navigator System

IFS Scorecard

Performance Plus

Balanced Scorecard Framework
NeXancePM

SPImact Balanced Scorecard
Oracle Balanced Scorecard

PE Views

Enterprise Scorecard

Pilot Balanced Scorecard
TychoMetrics

Strat&Go Balanced Scorecard
Prodacapo Balanced Scorecard
QPR ScoreCard

SEM Balanced Scorecard

Strategic Performance Management

Action Driven BSC
Runyourcompany
Scorecard.nl

Strategos

Cockpit Communicator

Internet address

www.activestrategy.com
WWW.COgNOS.Ccom
www.comshare.com
WwWw.corporater.com
WWW.COMvU.Com
www.crystaldecisions.com
www.dialogstrategy.com
www .efmsoftware.com
www.ergometrics.com
www.hyperion.com
WwWWw.icvisions.com
www.ifsworld.com
www.inphase.com
www.insightformation.com
WWW.Necance.com
www.openratings.com
www.oracle.com
www.pbviews.com
www.peoplesoft.com
www.pilotsoftware.com
www.tychometrics.com
WWW.procos.com
www.prodacapo.com
www.gprsoftware.com
WWW.Sap.com
WWW.Sas.Com
www.showbusiness.com
WWW.runyourcompany.com
www.scorecard.nl
www.visiongc.com
www.4ghi.com

Figure 4 Software vendors with solutions to support a BSC Implementation

Source: Bringing the Balanced Scorecard to Life
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Making the wrong decision, buying the wrong software, can not only result in a significant waste of
time, energy and money, but can also undermine the entire BSC development effort and the credibility
of the performance management system you are trying to put in place. This decision process is a
fundamental one and needs to be taken with great care.

4 Selecting BSC software - a decision framework

It is important to recognize that each company has a unique set of requirements for a BSC software
application and it is not possible to provide a single list of requirements appropriate for every
company. Companies differ in terms of size, IT infrastructure, communication style, required level of
security, cash position, scorecard design, in-house capabilities, etc. All these aspects affect the
selection criteria of a BSC software solution.

Conclusion

Effectively implementing a balanced scorecard incorporates strategic planning and communication,
linked to customer and user requirements, financial objectives and change management. A number of
software development companies have sought to develop an automated solution and capitalize on the
success of the Balanced Scorecard.

Particular BSC software available on the market has different strengths and weaknesses. Those
relevant for your company for some reasons may be completely inappropriate for others.

The contribution created under the grant VEGA 1/0810/11.
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Score.

Uvod

Konkurencieschopnost’ naSich firiem je vyrazne podmienena ufinnym a véasnym uspokojovanim
narokov a potrieb jednotlivych zainteresovanych stran, pri dosiahnuti optimalnej kvality vykonov, s ¢o
najmensou spotrebou zdrojov. Pred manazérmi firiem zostava tloha spravneho vyberu porovndvacich,
resp. hodnotiacich metod, pretoze doposial’ preferované tradiéné metoédy analyz st v tvrdom
konkurenénom boji vel'mi slabym prostriedkom na dosiahnutie vrcholného postavenia na ,,rebricku
trhovej hodnoty“. Prispevok sa zameriava na benchmarking dvoch slovenskych letiskovych
spolocnosti: firmy A a firmy B prostrednictvom Altmanovho Z-skore.

1 Metédy na predikciu finanénej situicie

Moznost’ prognoézovat’ vyvoj financnej situdcie organizacie a ndsledne jeho solventnost zavisi na
hodnoteni a interpretacii vysledkov dosiahnutych v stucasnosti. Tieto vysledky zohladiiuji uroven a
intenzitu uplatnenych finan¢nych ukazovatelov sprostredkujucich obraz o financnom stave
organizacie. Analyza ex-ante na rozdiel od analyzy ex-post poukazuje s ¢asovym predstihom na uzke
miesta v doterajSom vyvoji a umoziiuje tak uskutocnit’ ozdravné opatrenia skor, nez dojde ku krize.
Modely predpovedajuce zlyhanie podnikatel'ského subjektu st konStruované z empirickych udajov
a vychadzaji z danej ekonomiky. Preto ich Gspe$né pouzitie je do zna¢nej miery mozné len pre
ekonomiku, z ktorej boli Cerpané empirické idaje pri konStrukcii modelu. Predikénu schopnost’
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modelu negativne ovplyviluje zmena ekonomickych podmienok v krajine. V sucasnosti sa pri
predikcii finanCnej tiesne organizacie najcCastejSie pouzivaji modely aplikujice metody uvadzané
Vv nasledujicej podkapitole.

1.1 Metody predikénych modelov

K najznamejs$im metéodam predikénych modelov mézeme zaradit’:

A)

B)

Metody jednorozmernej diskriminacnej analyzy — predikuju finanénu tiesen podniku na zaklade
jednoduchej charakteristiky (prostrednictvom jedného ukazovatela). Zname st najmi Beaverov
model a Zmijevského model.Beaverov model.

Beaverov model (BEAVER,1966) ma svoj povod v skiimani 79 problémovych
a 79 bezproblémovych podnikov. Podniky boli do skimaného suboru zaradené tak, Ze kazdému
problémovému podniku bol priradeny bezproblémovy z rovnakého odboru ¢innosti a priblizne
rovnakej velkosti. Bolo testovanych 30 zakladnych pomerovych ukazovatelov v oboch
skamanych stboroch. Autor nazval tento postup profilovou analyzou. Zistoval, ¢i sa jednotlivé
ukazovatele v obidvoch stiboroch vyznamne liSia, resp. pri ktorych ukazovatel'och sa udaje liSia
viac a pri ktorych menej. Nie vSetky ukazovatele vykazovali rovnaky stupen Statistickej
vyznamnosti pri finanénych prognoézach.

Zmijevského model (M. E. Zmijewski) zarad’uje iné skupiny ukazovatelov medzi tie, ktoré

vyjadrujii rozdiel medzi bankrotujucimi podnikmi a prezivajucimi (nezarad’uje napriklad

ukazovatele likvidity). D6lezité su podl'a neho:

e ukazovatel’ miery zisku (bankrotujice podniky mali vyrazne nizSie hodnoty),

e ukazovatele zadiZenosti (bankrotujiice podniky st vyrazne zadiZenejsie),

e variabilita vynosnosti akcii (pri bankrotujucich firmach je vyrazne variabilnej$ia),

o ukazovatel krytia fixnych platieb (u bankrotujucich podnikov bol pomer zisku alebo pomer
penaznych tokov vyrazne nizsi k fixnym platbam).

Nedostatky modelov zaloZenych na jednorozmernej diskriminac¢nej analyze su, ze podla réznych
ukazovatelov moéze byt ten isty podnik zaradeny medzi problémové, ako aj medzi
bezproblémové.

Metody viacrozmernej diskrimina¢nej analyzy — prognozujt finanénu situaciu podniku pomocou
roznych kombinacii jednoduchych charakteristik (suboru ukazovatel'ov), ktorym st obvykle
prirad’ované rozne vahy.

NajzndmejSim viacrozmernym bankrotnym modelom je Altmanovo Z-skére (Altmanova
metodika), ktorta poprvykrat publikoval prof. E. I. Altman v roku 1968. Jeho cielom bolo odlisit’
bankrotujuce podniky od prosperujticich (ZALAIL 2000, NEUMAIEROVA A NEUMAIER, 2002).
Platformou modelu boli empirické tidaje o neprosperujucich podnikoch za poslednych pét’ rokov
pred ich bankrotom a udaje za prosperujice podniky za rovnaké Casové obdobie. Altman na
urCenie pomerovych ukazovatelov, ktoré najvernejSie charakterizuju finan¢no-ekonomickt
situaciu podnikov a najmid jeho buduci vyvoj vyuzil Statisticki metdédu — viacnasobnu
diskrimina¢nti analyzu. Podstata viacnisobnej diskriminacnej analyzy spociva v najdeni takej
linedrnej kombinacie ukazovatel'ov, ktora najlepsie rozliSuje skupinu podnikov na bankrotujtice a
prosperujuce. Pomocou diskriminacnej analyzy Altman v roku 1968 urcil vahy jednotlivych
pomerovych ukazovatelov. Vysledna rovnica Z-skore je urend ako vazeny priemer hodnot
tychto ukazovatel'ov, pricom jednotlivé vahy urcuju doélezitost dan¢ho ukazovatela pre odhad
budiceho vyvoja. Na zostavenie rovnice Z-skore pouzil Altman tieto pomerové financné
ukazovatele:

Cisty prevadzkovy kapital
Xy = )
celkovy kapital (majetok)

nerozdeleny zisk
X2 = @)
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celkovy kapital

zisk pred Grokmi a zdanenim
X3 = ®)
celkovy kapital

trhova hodnota vlastného kapitalu (trhova cena akcii)
Xq4 = (4)
cudzi kapital

obrat (trZby)
Xs=———— (5)
celkovy kapital

Pre podniky s akciami verejne obchodovatelnymi na burze stanovil Altman odlisnu diskrimina¢na
rovnicu, ktora vedie k vypoctu Z-skore ako pre ostatné podniky. Rozdielne su stanovené aj hranice
pasiem pre predikovanie buducnosti podniku. Z-skore pre podniky s verejne obchodovatelnymi
akciami sa vyc¢isl'uje podl'a rovnice:

Z:1,2X1+1,4X2+3,3X3+0,6X4+1X5 (6)

V uvedenej rovnici sa najvic$ia vaha pripisuje ukazovatel'u X3, teda zisku pred Grokmi a zdanenim /
celkovy kapital. Naopak, najmensiu vahu ma trhova cena akcii / celkovy kapital.

Interpretacia alternativ dosiahnutého Z-skore:

e ak Z>2,99 - finan¢na situacia podniku je stabilna, a ani v budicnosti sa neo¢akavaju finan¢né
t'azkosti;

e ak Z patri do intervalu < 1,81 ; 2,99 > - toto pasmo nazyva Altman sivou zonou, pretoze je to
pasmo nevyhranenych vysledkov, neexistuje ziadna Statisticka progndza pre urcenie
budtcnosti podniku;

e akZ <181 -ide o vysledky vypovedajice o nepriaznivom finanénom stave podniku, ktory v
buducnosti s vel'kou pravdepodobnost’ou vyusti do bankrotu.

Pre ostatné podniky sa Z-skore vypocita pomocou aktualizovaného modelu zroku 1983 podla
rovnice:
Z=0,717 x; + 0,847 x, + 3,107 X3 + 0,420 X, + 0,998 Xs (7)

zékladné imanie
kde x4 = (8)
celkové dlhy

Ostatné premenné v rovnici st totozné ako v rovnici pre podniky kétované na kapitalovom trhu.

Pre vyslednt hodnotu Z-skore v tomto pripade plati:
e akZ > 209 - finan¢na situacia je v stcasnosti dobra a neocakavaju sa finanéné t'azkosti ani do
budtcnosti;
e ak Zpatrido<1,21; 2,89 > - siva zOna nevyhranenych vysledkov;
e akZ < 1,2 - finan¢na situacia podniku je nepriazniva a hrozi bankrot.

Model bol aktualizovany v spolupraci s finanénymi expertmi s praxe eSte v roku 1995. Je uréeny pre
nevyrobné, obchodné a zacinajiice podniky. Rovnica modelu ma tvar :

Z=6,56. x;+ 3,26 . Xo+ 6,72. X3+1,05. X4 (9)

Ukazovatele x; az X4 s rovnaké ako pri predchadzajucich variantach, ukazovatel’ Xs je vynechany.
Interpretacia alternativ vysledkov:

e ak Z je vicsie ako 2,6, podnik je finan¢ne silny,
e akZjemedzi 1,1 a 2,6 situacia podniku je neur¢ita,
e ak Z je mensSie ako 1,1 podniku hrozi bankrot.

Model vyvinuty v USA vSak evidentne nie je celkom aplikovatelny na podmienky transformujicej sa
ekonomiky, preto Ceski odbornici Inka a Ivo Neumaierovci (2002) sa pokusili o modifikaciu
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Altmanovho modelu na podmienky ceskych podnikov a to tym, Ze do znamej rovnice pridali d’alsiu
premenn, ktora zahriuje platobni neschopnost’ podnikov. Potom ma rovnica tvar :

ZMOD = 1,2 X1+ 1,4 X + 3,3 X3+ 0,6 Xg + 1,0 X5+ 1,0 Xe (10)
pri¢om Xg = zavizky po lehote splatnosti / vynosy

Pre prakticku aplikaciu modelu je nevyhodou fakt, ze zaviazky po lehote splatnosti nie si verejne
publikovanym udajom. Pretoze st povinnou sucastou prilohy k G¢tovnej zavierke, ktora je uz
dostupnejsim dokladom, je tento problém riesitelny.

Skusenosti s pouzitim Altmanovho modelu preukazali jeho relativne vysoku predikénu schopnost.
Model uspesne predpoklada bankrot asi dva roky pred jeho uskuto¢nenim, vzdialenejs$ia budiicnost’ je
uz Statisticky menej spolahliva.

2 Vypocet Altmanovho Z-skore pre letiskové spolo¢nosti na Slovensku

I. Vstupné udaje a vypocet ukazovatel'a podla modelu pre podniky s verejne obchodovatelnymi
akciami (vysledna hodnota je orienta¢nd, nakolko je stanovena na zaklade aktualne dostupnych
udajov, Tab. 1).

Tab. 1 Vstupné udaje a vypocet pre Altmanov model 1. pre firmu A

Altmanovo Z-skoére 2011 v EUR 2010 v EUR

Cisty prevadzkovy kapital -16 858 315,00 -4 586 450,00
nerozdeleny zisk -1 063,00 -1 063,00
zisk pred zdanenim + uroky -5 731 619,00 -3 086 524,00
trhova hodnota vl. kapitalu 292 013 985,00 282 055 810,00
obrat (trzby) 23 159 879,00 25 828 002,00
cudzi kapital 55 333 055,00 39 751 071,00
celkovy kapital 335 237 100,00 314 534 257,00
CPK / celkovy kapital (x1) -0,05 -0,01
nerozd. zisk / celkovy kapital (x2) 0,00 0,00
Z pred zd. + uroky / celkovy kapital (x3) -0,02 -0,01
trh. hod. vl. kapit. / cudzi kapital (x4) 5,28 7,10
obrat / celkovy kapital (x5) 0,07 0,08
Z2=12x1+14x2+33x3+06x4+1x5 3,12 (pasmo stability) 4,29 (pasmo stability)

Zdroj: vlasmé spracovanie

Il. Vstupné tudaje a vypocet ukazovatela podl'a modelu pre podniky, ktoré nemaju verejne
obchodovatel'né akcie (vysledna hodnota je orientacnd, nakol’ko je stanovena na zaklade aktualne
dostupnych tdajov, Tab. 2).

Tab. 2 Vstupné udaje a vypocet pre Altmanov model II. pre firmu A

Altmanovo Z-skére 2011v EUR 2010 v EUR

Cisty prevadzkovy kapital -16 858 315,00 -4 586 450,00
nerozdeleny zisk -1 063,00 -1 063,00
zisk pred zdanenim + Uroky -5731619,00 -3 086 524,00
trhové hodnota vl. kapitalu 292 013 985,00 282 055 810,00
obrat (trzby) 23 159 879,00 25 828 002,00
cudzi kapital 55 333 055,00 39 751 071,00
celkovy kapital 335237 100,00 314 534 257,00
CPK / celkovy kapital (x1) -0,05 -0,01
nerozd. zisk / celkovy kapital (x2) 0,00 0,00
Z pred zd. + aroky / celkovy kapital (x3) -0,02 -0,01
trh. hod. vl. kapit. / cudzi kapital (x4) 5,28 7,10
obrat / celkovy kapital (x5) 0,07 0,08
Z=0,717x1+0,847 x 2 + 3,107 x 3+ 0,420 x 4 + 0,998

x5 2,20 (siva zéna) 3,02 (pasmo stability)

Zdroj: viastné spracovanie

I1l. Vstupné udaje a vypocet ukazovatela podl'a modelu pre tranformujice sa ekonomiky (vysledna
hodnota je orientacna, nakol’ko je stanovena na zdklade aktualne dostupnych udajov, z ktorych
niektoré nemusia byt’ tiplné, napr. zavéizky po lehote splatnosti, Tab. 3).
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Tab. 3 Vstupné udaje a vypocet pre Altmanov model IIL. pre firmu A

Index IN 2011v EUR 2010 v EUR

cudzie zdroje 55 333 055,00 39 751 071,00
EBIT (zisk pred zd. + uroky) -894 303,00 -401 913,00
nakladové uroky 295 309,00 168 308,00
kratkodobé bankové uvery 15 689 200,00 0,00
zavazky po lehote splatnosti n/a n/a
aktiva / cudzie zdroje (A) 6,06 7,91
EBIT / droky (B) -3,03 -2,39
EBIT / aktiva (C ) 0,00 0,00
trzby / aktiva (D) 0,07 0,08
obezné aktiva / (kr. zav. + kr. bank. av.) (E ) 0,16 0,84
zav. po leh. spl. / trzby (F) 0,00 0,00

Index IN=0,15A +0,11B +4,61C +0,72D+ 010 E -
55,89 F

0,63 (bankrot)

1,06(Seda zéna)

Zdroj: vlasmé spracovanie

3 Vypocet Altmanovho Z-skoére pre firmu B

. Vstupné udaje a vypocet ukazovatela podla modelu pre podniky s verejne obchodovatelnymi
akciami (vysledna hodnota je orienta¢nd, nakolko je stanovena na zaklade aktualne dostupnych

udajov, Tab. 4).

Tab. 4 Vstupné udaje a vypocet pre Altmanov model 1. pre firmu B

Altmanovo Z-skore 2011 v EUR 2010 v EUR

Cisty prevadzkovy kapital 14 084 759,00 14 804 588,00
nerozdeleny zisk 0,00 -13 898,00
zisk pred zdanenim + Uroky 1544 728,00 2512 939,00
trhova hodnota vl. kapitélu 50 433 070,00 50 433 070,00
obrat (trzby) 8 053 528,00 8 665 595,00
cudzi kapital 4083 531,00 3997 842,00

celkovy kapital

72 247 280,00

72 770 125,00

CPK / celkovy capital (x1) 0,19 0,20
nerozd. zisk / celkovy capital (x2) 0,00 0,00
Z pred zd. + Uroky / celkovy capital (x3) 0,02 0,03
trh. hod. vl. kapit. / cudzi kapital (x4) 12,35 12,62
obrat / celkovy capital (x5) 0,11 0,12

Z=12x1+14x2+33x3+06x4+1x5

7,83 (pasmo stability)

8,05 (pasmo stability)

Zdroj: vlastmé spracovanie

Il.  Vstupné udaje a vypocet ukazovatela podla modelu pre podniky, ktoré nemajii verejne
obchodovatel'né akcie (vysledna hodnota je orientacnd, nakol’ko je stanovena na zaklade aktualne

dostupnych tdajov, Tab. 5).

Tab. 5 Vstupné udaje a vypocet pre Altmanov model Il. pre firmu B

Altmanovo Z-skére 2010v EUR 2009 v EUR

Cisty prevadzkovy kapital 14 084 759,00 14 804 588,00
nerozdeleny zisk 0,00 -13 898,00
zisk pred zdanenim + Uroky 1544 728,00 2512 939,00
trhova hodnota vl. kapitalu 50 433 070,00 50 433 070,00
obrat (trzby) 8 053 528,00 8 665 595,00
cudzi kapital 4083 531,00 3997 842,00

celkovy kapital

72 247 280,00

72 770 125,00

CPK / celkovy capital (x1) 0,19 0,20
nerozd. zisk / celkovy capital (x2) 0,00 0,00
Z pred zd. + uroky / celkovy capital (x3) 0,02 0,03
trh. hod. vl. kapit. / cudzi kapital (x4) 12,35 12,62
obrat / celkovy capital (x5) 0,11 0,12

Z=0,717x1+0,847x2+3,107x3+0,420x 4 + 0,998 x 5

5,50 (pasmo stability)

5,67 (pasmo stability)

Zdroj: viastné spracovanie
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Ill.  Vstupné udaje a vypocet ukazovatel'a podla modelu pre tranformujiice sa ekonomiky (vysledna
hodnota je orientacna, nakol’ko je stanovena na zaklade aktualne dostupnych udajov, z ktorych

niektoré nemusia byt’ Gplné, napr. zavézky po lehote splatnosti, Tab. 6).

Tab. 6 Vstupné udaje a vypocet pre Altmanov model III. pre firmu B

Index IN 2011 v EUR 2010 v EUR

cudzie zdroje 4 083 531,00 3997 842,00
EBIT (zisk pred zd. + aroky) 356 974,00 501 621,00
nakladové uroky 210,00 3 811,00
kratkodobé bankové avery 0,00 0,00
zavizky po lehote splatnosti n/a n/a
aktiva / cudzie zdroje (A) 17,69 18,20
EBIT / uroky (B) 1 699,88 131,62
EBIT / aktiva (C) 0,00 0,01
trzby / aktva (D) 0,11 0,12
obeZné aktiva / (kr. zav. + kr. bank. uv.) (E) 10,81 9,81
zav. po leh. spl. / trzby (F) 0,00 0,00
Index IN = 0,15 A + 0,11 B + 4,61 C + 0,72 D + 190,82 18,31
010 E - 55,89 F (pasmo stability) | (pasmo stability)

Zdroj: vlasmé spracovanie

Na zaklade vypocitanych hodnét troch réznych modelov Altmanovho Z-skére mozno zhodnotit, Ze vo
vSetkych pripadoch firma B sa jednozna¢ne nachadza v pasme stability, a to na rozdiel od firmy A,
ktoré vykazuje aj hodnoty nachadzajice sa v pasme bankrotu. Uvedené suvisi aj s prezentaciou
pomerovych ukazovatel'ov finan¢nej analyzy, v ktorych pozitivnejSie hodnoty, ako aj pozitivnejsi
vyvoj ukazovatel'ov dosahuje prave firma B.

V prispevku bola aplikovand metodika predikcie Altmanovym modelom, pri ktorom sme zamerne
abstrahovali od rozlienia typov modelov pre podniky s akciami verejne obchodovatelnymi a tymi,
ktoré¢ ich nemaju. Dovodom bola snaha zistit' tymto spdsobom pri komparacii jednotlivych vystupov
variant modelu, ¢i jednotlivé metodiky modelov pontikaju podobné, alebo vel'mi odlisné vysledky.

Zaver

V naSich podmienkach st priekopnikmi v aplikacii bankrotnych modelov Neumaierovci, ktori sa
zasluzili o vytvorenie niekol’kych predikénych indexov (IN95, IN99, INO1) pre cesku ekonomiku s
relativne vel’kou vzorkou podnikov (NEUMAIEROVA A NEUMAIER, 2002). Ich aspesnost’ bola v
niektorych pripadoch prevySujuca 70 %. Aj ked” Altman vytvoril modely Specifické pre podniky s
verejne obchodovatel'nymi akciami a pre podniky, ktoré ich nemaju, stale to nie je dostacujuce a
takéto predikéné modely je nutné chapat’ len ako dopliujuci nastroj predikcie s urcitymi
obmedzeniami. Ich popularita a jednoduchost’ aplikacie im zaruCuje poziciu orientacného voditka v
procese riadenia a rozhodovania, a zaroven poskytuje platformu v d’alSom vyvoji a zdokonal'ovani
tychto modelov, prispdsobenych na aktudlne podmienky ekonomiky. Ich vyuzivanie, modifikacia
napomaha procesu vyvoja novych viacrozmernych diskriminaénych modelov v teoérii a praxi
finanéného riadenia organizacie (PAVELKOVA A KNAPKOVA, 2005).
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FACTORS TESTED ON STUDENTS
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Introduction

The increased use of standardized testing to measure student and teacher success has caused a shift in
the way teachers approach students and learning. Students in regular education classrooms,
particularly those from lower socio-economic backgrounds, may not receive the highest quality
instruction due to the testing needs of the school or other students. However, educators must find ways
to include all learners in the highest quality instruction while meeting district testing needs. Creativity
research provides a framework for understanding the brain and learning in a way that may help
increase students’ test scores and ensure that they receive high quality instruction (SALEMI, 2010).

Lack of creativity has caused a growing number of graduates to be unemployed in most developing
and underdeveloped countries (PALANIAPPAN, 2012). Creativity is an important topic of study, but
difficult to define. This difficulty is due in part to its diverse expression; creativity plays a role in
technical innovation, teaching, business, the arts and sciences, and many other fields. Many famous
people have earned their reputations from their creativity, it is sometimes related to expertise. Other
adults are highly creative, though perhaps in the everyday sense of coping, adapting, and solving novel
problems. They may not lie experts or even productive, but they are original and effectively expressive
in their art, their dancing and singing, their imaginative play, and their perceptive questioning. Another
kind of diversity is apparent in that various cultures seem to have idiosyncratic modes and media for
expressing creativity. Diverse expression is one reason that creativity is an important topic for
investigation. Obviously it has the potential to be expressed in many different ways, so what exactly is
creative potential? With its role in so many endeavours, we must address this question. We have an
obligation to make an attempt to fulfill creative potentials. Creativity is, in a phrase, a vital form of
human capital - creativity both contributes to the information explosion and helps each of us copy and
adapt to it (RUNCO, 2007).



JIAS 2 (2012) Cislo 2 33

ISSN 1338-5224

1 Creativity and its components

Creativity is a part of what makes us human. Our nearest relatives, chimpanzees and other primates are
often quite intelligent but never reach these high levels of performance. And although advanced
"artificially intelligent” computer programs hold the world title in chess, and can crunch through
mounds of data and identify patterns invisible to the human eye, they still cannot master everyday
creative skills. Politicians, educators, and business leaders in the United States have realized that
creativity and innovation are central to economic success. Creativity is also needed to solve pressing
social problems. The European Union dubbed 2009 "The European Year of Creativity and
Innovation,” pronouncing in its manifesto that "Europe's future depends on the imagination and
creativity of its people”. Asian countries such as Singapore and China have announced major
initiatives in creativity (SAWYER, 2012).

1.1 Characteristics of creativity

Creativity represents an important facet of human behaviour, which is potentially relevant to nearly
every domain of activity (for example, artistic, scientific, economic, religious, everyday life domains).
Thinking and research on the creativity has developed, as in most scientific fields, using a divide-and-
conquer strategy. The topic of the creativity has been split into manageable chunks. For example, one
popular division was proposed by Rhodes (1961), who identified the 4 Ps of the creativity: the creative
product, the creative person, the creative process and the creative environment. Another line of attack
has been to study creativity within one or another sub-field of psychology. Thus, we find the cognitive
approach, the social-psychological approach, the developmental approach, the cross-cultural approach,
the psychoanalytic approach, and the list continues. In the last twenty years, several authors have
sought a more integrated conception of creativity in which different approaches, different pieces of the
puzzle come together. An example of this line of work is the multivariate approach to creativity, which
proposes that the creativity depends on cognitive, conative, and environmental factors that combine
interactively (LAU ET AL., 2004).

All of these countries have transformed from industrial economics to creative knowledge economics,
where economic activity is focused on producing ideas rather than producing things. Creativity will
continue to increase in importance, due to several broad societal and economic trends (SAWYER,
2012).:
e Increasingly globalized markets result in greater competitiveness, even for industries that
historically had been protected from significant challenge.
e Increasingly sophisticated information and communication technologies result in shorter
product development cycles.
e Jobs that don't require creativity are increasingly being automated, or are moving to extremely
low-wage countries

1.2 Components of creativity

Creativity consists of several components. Every of them we can measure particular and then we can,
but we need not to count points. There are particular components (http://www.sanchezclass.com,
ZELOVA, 2007):
e fluency - number of ideas, to think well and effortlessly in order to generate a quantity of
ideas, responses, solutions or questions,
o flexibility - shifts in approaches, to easily abandon old ways of thinking, adopt new ones, and
produce ideas, responses, questions in a variety of categories,
e originality — unusualness, to develop ideas that are statistically unusual,
¢ celaboration — the ability to add details in order to modify or expand upon an idea or a general
scheme,
e sensitivity - the ability to recognize problems,
¢ redefinition — the ability to give up old interpretations of familiar objects and use them in new
improved ways.



JIAS 2 (2012) Cislo 2 34

ISSN 1338-5224

These abilities could be further broken down. For example, Guilford distinguished among ideational
fluency (the ability to produce various ideas rapidly in response to certain preset requirements),
associational fluency (the ability to list words associated with a given word), and expressional fluency
(the ability to organize words into phrases or sentences). Similarly, flexibility could be broken down
into spontaneous flexibility (the ability to be flexible, even when it is not necessary to be so) and
adaptive flexibility (the ability to be flexible when it is necessary, as in certain types of problem
solving) (STERNBERG, 1998).

Guilford (1950) concentrated on the generation of ideas. It seemed obvious to him that the more ideas
a person can produce, the greater the chances that he or she will produce a useful one. That is,
generating more ideas results in greater chances of a creative outcome. Therefore, he proposed that
fluency of thought—that is, the capacity to produce a large number of ideas in a given period of time
that are relevant to some situation—would be one characteristic of creative thinkers. In order to test for
fluent thought, one can give people a task that requires that they produce multiple ideas.

In addition to being fluent in idea production, the creative thinker must also be a flexible thinker.
Creative thinking may require that one breaks away from one's habitual ways of thinking and strikes
out in new directions. For example, in producing names of white edible things, a hypothetical person
who says milk, cottage cheese, sour cream, vanilla ice cream, vanilla frozen yoghurt would be
relatively inflexible, since at most only two categories are used. A flexible person might say milk,
white-chocolate-covered raisins, white corn, white wine, tofu, lobster, and in so doing would use six
categories. The second person, in Guilford's view, is more flexible in thinking, and so would be more
likely to break away from habitual modes of thought and come up with novel ideas to deal with
difficulties. Presumably, the person's propensity to change categories when listing white edible things
would be related to his or her ability to take a new perspective when, say, solving a problem or when
creating a work of art.

The creative thinker will also produce original ideas. For example, if a student lists a particular use for
a brick that most students list, then there is little originality in that idea; however, if he or she lists a
use for a brick that was thought of by no one else in a large group of people, that is an original idea. A
person who produces many original ideas would in Guilford's view be likely to produce creative
solutions to problems, because difficult problems are presumably difficult because the solutions that
are obvious to everyone do not work on them. Again, the underlying assumption is that producing an
unusual use for a brick is related to producing unusual ideas in response to a problem or developing an
unusual perspective in artistic endeavours.

An example of using creativity, according to Klepakova (2011) are writing assignments for university
students, when they are obliged to prepare their own semester work once per semester on the base of
own creativity. The only conditions are a content rules which has to meet pre-specified criteria. The
content of the work is based on the subject interpreted during exercises. The result of their semester
work is kind of summary of the interpreted material in combination with their own creativity. Students
have a free hands in choosing the source of getting information and process them into required content
form. Guilford took measures of fluency, flexibility, and originality and combined them into divergent
thinking, a mode of thinking that in his view plays a critical role in the creative process by enabling
the person to produce ideas that diverge, or move away, from the usual. He assumed that divergent
thinking is a general characteristic or trait of people, and that it is relevant across a broad range of
activities that might be approached creatively. Convergent thinking can then be used to narrow down
those ideas to something potentially useful (WEISBERG, 2006).

2 Methodology

Our study was performed in 2012 on the chosen sample of 113 students. For research needs we
operated with two variables.

1. Creativity: We have evaluated creativity on 113 students, that stayed anonymous during data
processing. For evaluating creativity we have used student works where we could evaluate
chosen factors, four of six factors. We have chosen: fluency, sensitivity, elaboration and
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originality. Variables and together achieved maximum possible number of points we indicate at

table 1.
Table 1 Points and components of creativity
Variables Fluency Sensitivity Elaboration Originality
Points 0-4 0/1 0-3 3

Source: own table

Students could gain 11 points in total. In fluency, they could gain up 4 points. We were
investigating, how deeply they worked on the part of analysis. Theoretical part was not scored,
because the condition was to have at least 3 sources on the minimum number of pages. All
respondents honoured this fact. Besides this, theoretical part is not the part of our “making
decision” investigation that was observed only in the application for chosen company.

By sensitivity we have investigated if students can find the problem, on which they suggest their
solutions. Interesting was, that most of students suggested purchase of machinery, better
promotion, decreasing prices without giving the reason.

By elaboration we have evaluated suggestions and solutions. Some of the students suggested
one solution, others more. We observed who was how much able to find and to propose
solutions. From all students, we have chosen 5, because their term papers were original and
differed from the others. For example, creating the questionnaire wasn’t condition, but there
were some students who prepared it and distributed it by social network Facebook or by other
forms they collected answers. Some of their solutions were controlled by case studies that were
given into the appendix. Other calculated indexes etc. Through this they differed from the
others, who only described one or more solutions without any sign of the creativity. All chosen
students gained 3 extra points. They were 3 students from all students. In the end, we have
counted total score that was crucial for the evaluation of “decision making” for each student.

2. Points obtained for the credit. By this variable we got points for the credit that students gained
during the course.

On receiving the two variables we set the hypothesis that was the main part of our entire study.
From the main hypothesis we derived three sub-hypotheses - by individual factors of creativity,
which we used in the correlation.

e We assume, that there is the relationship between the fluency and points obtained for the

credit.

e We assume, that there is not the relationship between sensitivity and points obtained for the
credit.

e We assume, that there is the relationship between elaboration and points obtained for the
credit.

As we mentioned before, we scored with points the originality too, but from the reason, that we
assigned points only to the three of students, we won't verify the relation between this variable and
points.

3 Results
In this part we show outputs, which were obtained by using the statistical program SAS.
3.1 Fluency

Looking at the following tables we can see, that the relationship between the points gained for credit
and fluency exists. Correlation coefficient of 31% indicates to the positive relation and it means that
those who were more successful in gaining points for credit (number of points), knew work out
analytical part in term work better, they used more methods and applied their knowledge in excess
than those, who gained fewer points for credit.
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Simple Statistics

Variable

Mean

Std Dev

Sum

Minimum

Maximum

Label

Score

113

32.75221

3.67795

3701

22.00000

39.00000

Score

Fluency

113

2.40708

1.08263

272.00000

0

4.00000

Fluency

Source: own table

Table 3 Peason Correlation Coefficients

Pearson Correlation Coefficients, N =113

Prob > |r| under HO: Rho=0

Fluency
Score 0.31482
Score 0.0007

Source: own table

Following figure shows the correlation for the each individual separately.
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Figure 1 Scatter Plot —score and fluency
Source: own picture
3.2 Sensibility

We haven't assumed the relationship between the sensibility (sensibility of student to find
a problem) and the points for the credit. In the term papers (work of students) there was not discovered
almost any commentary in analytical part if the company is going well in business, or what influenced
the students for their suggestions. Even if students more percieved problems and subsequently thought
about solutions, we don't assume that this fact should relate with their points for credit.

Table 4 Simple statistics

Simple Statistics
Variable N Mean|Std Dev Sum|{Minimum{Maximum|Label
Score 113|32.75221|3.67795 3701| 22.00000| 39.00000|Score
Sensibility|113| 0.11504/|0.34724{13.00000 0| 1.00000|Sensibility

Source: own table

Following tables clarify mentioned exploration. We can see, that the correlation coefficient has
acquired the value 10% or not, even the negative correlation, where an increase in one variable causes
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the other variable decrease. As maximum points for sensitivity was one, graphic output we have not
considered as necessary.

Table 5 Pearson Correlation Coefficients

Pearson Correlation Coefficients, N=113
Prob > |r| under HO: Rho=0

Sensibility
Score -0.08235
Score 0.3859

Source: own table

3.3 Elaboration

We consider elaboration as the one of the most important factors of creativity. We have valued by
elaboration suggestions and solutions within solved problem. Students were in the 2nd year of
engineering study and so they should be able to propose relevant solutions and apply them to the
company environment. For this we have assumed positive relationship, and it was proved within
statistical analysis. Tables show the relationship between number of the suggestions and number of
points, even it is 26% positive dependency. By this output we confirm 3rd hypothesis.

Table 6 Simple Statistics

Simple Statistics
Variable N Mean|Std Dev Sum|{Minimum|Maximum|Label
Score 113|32.75221|3.67795 3701{22.00000| 39.00000|Score
Elaboration|{113| 1.07080|1.04126|121.00000 0| 3.00000|Elaboration

Source: own table

Table 7 Pearson Correlation Coefficients

|Pearson Correlation Coefficients, N=113
Prob > |r] under HO: Rho=0

Score Elaboration
Score 0.25641
0.0061

Source: own table

Next scatter plot indicates mentioned dependency, where on the x-axis we see the values of the
elaboration and on the y-axis points for the credit. Calculations were performed in 113 observations,
with 95 % prediction ellipse.
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Figure 2 Scatter Plot — score and elaboration

Source: own pz'fmre



JIAS 2 (2012) Cislo 2 38

ISSN 1338-5224

Conclusion

Many authors state, that the creativity is one of the primary assumptions that should be developed
during school. The aim of our study was to test the creativity of students that should be developed by
writing term works, where they can alone suggest solutions and transfer their acquired knowledge into
the practice. Just these students, who know combine more alternative ideas are more competitive in
the market and they are more useful by potential employees. These students have bigger possibilities
as businessmen, who can creatively think up strategies applied in business environment.

It was interesting to find out the relation, whether the creativity is also reflected in the points obtained
from the selected course, where students have been learning to use the knowledge in the marketing and
in the building strategies. Finally, our assumptions were confirmed by positive correlations.

., Prispevok bol rieseny v ramci projektu XY Mlada veda ¢. 2330264 ,,Global Manager” — priprava
vysokoskolskych Studentov na podnikanie v globdalnom prostredi .
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Introduction

Although ERP systems were already introduced many years back and were implemented in different
organizations, there are still companies who hesitate to decide about establishing Enterprise Resource
Planning (ERP) systems in their structure. ERP systems, when successfully implemented, links all
functions of an enterprise including order management, manufacturing, human resources, financial
systems, and distribution with external suppliers and customers into a tightly integrated system with
shared data and visibility (ALOINI et al., 2012).

The effective implementation of such a system can bring about many benefits, beginning with the
most general, such as cost reduction, productivity improvement, and quality improvement, but also
customer service improvement, better resource management, improved decision-making and planning,
and organizational empowerment. Consequently, improvement of economic indicators is achievable,
which finally leads to an increase in enterprise profitability. Despite the significant benefits of ERP
systems, the Statistics show that about 30 % of ERP implementations have been successful
(SALMERON and LOPEZ, C. 2010).

Many ERP implementations are difficult, lengthy and over budget, are abandoned, scaled or modified,
achieve only partial implementation, are terminated before completion, or failed to achieve their
business objectives even a year after implementation. One explanation for the high failure rate is the
poor change management and project management skills. Also, the risks involved the ERP projects are
not properly assessed or managed (ALOINI et al., 2012, (SALMERON and LOPEZ, C. 2010).

ERP project can also be viewed as an organizational change project, due to the large number of
changes it brings to an organization. Associated organizational and process re-engineering in ERP
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projects, the enterprise-wide implications, high resource commitment, high potential business benefits
and risks associated with ERP systems make their implementation a much more complex exercise in
planning, change management and project management than any other software package or advance
manufacturing technology. Several tools, methods and techniques have been developed to help
enterprises to better manage their information technology (IT) projects, though they are often too
general for ERP applications (SALMERON and LOPEZ, C. 2010).

1 ERP systems and ERP projects

Enterprise Resource Planning (ERP) programs are integrated computer-based systems used to manage
company-wide business processes. Their aim is to support the flow of information between all the
business functions inside/outside the boundaries of the organization (ALOINI et al., 2012).

Enterprise resource planning (ERP) systems are defined as a single software system allowing the
complete integration of information flow from all functional areas in companies by means of a single
database and accessible through a unified interface and channel of communication. Companies have
spent billions of dollars in ERP implementation. However, ERP projects are never finished: after the
implementation process, the maintenance starts (ISKANIUS, 2009).

Firms must manage organizational performance with ERP, fixing bugs, adapting ERP to unstable
environments, supporting new user requirements, and so on. To achieve the ERP maintenance’s
expected results, the ERP and the business process have to be completely aligned. If this fails, it will
have more damaging consequences. Therefore, the ERP systems maintenance is a critical issue,
because if it is not fit, the system will soon not be useful.

As we know, Enterprise Resource Planning systems automate and integrate the core functionality of
an organization. ERP facilitates the flow of information among the different functions of an enterprise,
while also permitting information sharing across organizational units and geographical locations. An
Enterprise Resource Planning system is a suite of integrated software applications used to manage
transactions through company-wide business processes, by using a common database, standard
procedures and data sharing between and within functional areas. However, installing an enterprise
system is not merely a computer project, but an expensive and risky investment, which impacts on a
firm’s primary and support processes, its organizational structure and procedures, the existing legacy
systems, and the personnel’s role sand tasks. Many of the associated costs are hidden, its benefits
intangible, and its effects wide-ranging, cross-functional (difficult to isolate) and ‘‘long-term’’ on
resources and competences. According to the estimation of the Standish Group Inter- national (SGI),
90 % of SAPR/3ERP projects run late, while another SGI study of 7400 Information Technology (IT)
projects revealed that 34 % were late or over budget, 31 % were abandoned, scaled back or modified,
and only 24 %were completed on time and on budget. One explanation advanced for the high ERP
project failure rate is that managers do not take prudent measures to assess and manage the risks
involved in these projects. Therefore, the organizational consequences and risks involved with ERP
projects make it all the more important that firms focus on ways to maximize the chances for
successful adoption of ERP. Several studies of ERP implementations, combined with findings from
earlier work on reengineering and change management, point to some of the areas where critical
impediments to success are likely to occur: human resources and capabilities management, cross-
functional coordination, ERP software configuration and features, change management, organizational
leadership, systems development and project management. With reference to the last factor, brand-
spanking new combinations of hardware and software, as well as the wide range of organizational,
human and political issues, make ERP projects inherently complex and the lack of skills and proven
approaches to project management and Risk Management (RM) represents a critical risk factor
(ISKANIUS, 2009).

2 ERP project life cycle

According to the target application, researchers have differently described the ERP project life cycle.
Some models are characterized by few general phases such as the Deloitte Consulting’s model (1999)
while others are more analytic, such as Markus and Tanis (2000), Ross and Vitale (2000) or Rajagopal
(2002). The following Implementation Roadmap is one of the most used framework (Fig. 1) (MONK
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and WAGNER, 2006). For the purpose of this article, we adopted this latter roadmap (ALOINI et al.,
2012).

T— IMPLEMENTATION —T

1. 2% 3. 4.
PROJECT BUSINESS REALIZATION FINAL GO LIVE AND
PREPARATION BLUEPRINT PREPARETION SUPPORT

Figure 1 ERP project life cycle
Source: processed by (ALOINI ET AL., 2012)

The model includes five phases (ALOINI et al., 2012):

Project Preparation is about the project approval and funding process; it starts defining the
project scope (goals and objectives). Tasks usually include: the kick-off meeting, defining the
project team/manager, selecting the vendor/package, identifying and prioritizing the interested
business processes, communicating the objectives and impacts of the new system, evaluating the
investment and fixing the budget, starting a risk management process.

Business Blueprint develops a detailed documentation about how the business processes should be
managed and supported by the ERP system. Typical tasks include: developing a project plan,
defining the key users (KUs), educating the KUs and the project team, gaining the supporting
skills, completing a Gap Analysis in order to decide if changing the way the firm leads the business
to fit the software (compromising) or customizing the ERP to suit the business processes
(customization), managing the legacy systems. During this phase, the technical team also
determines the management strategy for the legacy systems (interfaces, data transfer, applications
to be replaced).

Realization covers several activities: system configuration, hardware — network connection,
reengineering of processes, execution of the change management plan. Typical tasks are: system
integration, data clean-up and conversion, education of KUs/IT staff/executive, development of a
system prototype.

Final Preparation includes: testing the system on critical processes, conducting end-users training,
and setting up the Help Desk, bugs — fixing, tuning and optimization of data and parameters,
ending the data migration from legacy systems, setting the Go Live. Test sessions are usually
conducted in order to identify any discrepancies or bugs and solve them. Legacy system data are
converted and migrated to a new database. The end-user training is started during the last testing
phase, in order to prepare the Rollout phase. The discrepancies and bugs are solved and the
solutions checked. Finally, user profiles are established and end-user training completed.

Go Live & Support starts from system activation and ends when ‘‘normal operations’” have been
achieved. Typical tasks are: Help Desk, final bug fixing, monitoring the operative performances,
modifications to hardware capacity and software system. It includes the cutoff of any legacy
systems. In this phase, all the transactions are usually stopped in order to preserve data integrity
until data migration is complete. A support system is also provided to help users in the post-
implementation activities. System performance is systematically monitored and continuous
improvement actions are planned and carried out.

3 Risk management

Applying a risk management process to ERP projects has a strategic value since it can achieve to
formulate the appropriate risk treatment strategies and actions early in the project. This can be really
critical for a successful implementation. According to the Project Management Association, a typical
risk management process goes through the following four steps: context analysis; risk assessment, risk
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treatment; and risk control. A broader consensus exists on this subject. We consider this approach

suitable for ERP project as well:

1. Context analysis — aims to define the boundaries of the Risk Management processes in order to
support the definition of the correct risk model approach.

2. Risk assessment — allows the organization to early determine the potential threats (risk
identification) and their impacts (effects) on the project. It also includes prioritizing risk factors
according to their risk levels (risk quantification) by a risk analysis — which provides the inputs to
the process (e.g. the occurrence probability of a risk factor, the factor interdependences, the links
with potential effects, the severity of these effects and the detection difficulty) and a Risk
Evaluation — which defines risk classes.

3. Risk treatment — targets towards the selection of an effective strategy to manage the risks related to
the different identified risk classes.

4. Risk control — includes monitoring and review risks and communication and consulting (effectively
communicate hazard in order to support the managerial actions).

Formal, structured risk assessment methods are seldom if ever applied to risk management in complex
IT projects, such as the introduction of ERP systems. In a specific review on ERP risk management,
Aloini et al. (2007) stated that most of the contributions were focused on the risk identification and
risk analysis in a rather descriptive way, while only a few of them suggested working models or
techniques for the risk quantification (SZEGO, 2005) or for defining the appropriate treatment
strategies. Many works advance models for risk factor identification and analysis (Sumner, 2000;
Scott and Vessey, 2002), while only a few of them propose structured methodologies for risk
quantification (HUANG et al., 2004; ZAFIROPOULOS et al., 2005; YANG et al., 2006). Moreover,
even in case of structured approaches, works are quite qualitative and do not include the complex
system of internal relationships (among the risk factors and between risk factors and effects) in the
quantification step (HAKIM and HAKIM, 2010).

The use of CPN technique in the risk management process can help us to fill some of the previously
underpinned gaps in ERP risk management research. This work, in particular, deals with the risk
assessment phase. It explains how CPNs can provide an effective support for the analysis and
quantification of ERP risks. This work firstly aims to develop and apply methodologies for a formal
and systemic risk management to ERP projects and then to overcome a number of limitations of the
current approaches such as including interdependence in the RM process.

Risk Management
RM)
Context Analysis Risk Assessment Risk Treatment Risk Control
CA RA RT RC
Risk Identification Risk Quantification Risk Monitoring & Risk Communication &
RI RQ Review Consulting
RMR RCC

Risk Analysis Risk Evaluation
RAn RE

Figure 2 A schematic framework of a general Risk Management process
Source: processed by (ALOINI et al., 2012)
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A general Risk Management framework can be drawn up for IT/ERP projects. It consists of seven

basic activities and four main stages, as shown in Fig. 2 (ALOINI et al., 2012):

o Context Analysis - aims to define the boundaries of the Risk Management processes (the processes
to be analyzed, desired out puts and performance, etc.) in order to define a suitable risk model
approach.

o Risk Assessment - is a core step in the Risk Management process and includes:
= Risk Identification - aims at timely identification of potential threats (internal and external risk

factors) and their impact (effects) on project success.
= Risk Quantification - involves prioritizing the identified threats according to their risk levels;
this consists of two main steps:

v" Risk Analysis - provides input to the risk evaluation and treatment stages for final risk
quantification and formulation of the best response strategy. Typical inputs include the
probability of a risk factor occurring, factor interdependencies, their links with potential
effects, these verity of these effects and, when necessary, the difficulty of detecting them.

v/ Risk Evaluation - defines classes of risk. By selecting an appropriate, effective risk
aggregation algorithm, the risk level for each risk factor identified can be expressed
synthetically.

o Risk Treatment - calls for defining an effective strategy to manage the risks associated with the
various risk classes defined. Risk Management strategies consist of four classical approaches: the
first is to reduce exposure to risky circumstances, the second attempts to mitigate the impact of a
risk factor after it appears, while the third and fourth seek to externalize or accept the risks
encountered.

¢ Risk Control - the ultimate aim of Risk Management is to deal with the risks inherent in a project
and thereby exercise better control over the project and increase its chances of success. The main
steps in the risk control stage are:
= Monitoring and review - each step in the Risk Management process is a convenient milestone

for reporting, reviewing and taking action.
= Communication and consulting — aims to effectively communicate hazards to project
managers and other stakeholders in order to support managerial actions.

4 Risk Management in ERP projects

Unfortunately, formal, structured Risk Assessment methods are rarely applied to Risk Management in
complex IT projects, such as the introduction of ERP systems. Enterprise-wide ERP projects are
among the most critical 1T projects and present new opportunities and significant challenges in the
field of Risk Management (ALOINI et al., 2012).

Critical factors include technological and managerial aspects, both psychological and sociological. The
various factors are more over tightly interconnected and may have in direct effects on the project.
Thus, applying Risk Management, in particular the Risk Assessment stage, to ERP is more difficult,
uncertain and crucial than in traditional projects. The complex structure of the system and the high
number of agents (including risk factors) involved increase the magnitude of risk in relation not only
to each single agent, but also to the interconnections between them. The structure of an RM project for
an ERP system can be represented as a complex networked project in which several agents have to be
managed properly in order for the project to succeed.

The risks inherent in such projects are typically interdependent and, since interdependence does not
require proximity, the antecedent to failure may be quite distinct and distant from actual disaster. The
occurrence of a specific event (a first-level risk factor) in an early stage of the ERP life cycle could
result in major impacts on the whole project (domino effect), and cause new risk factors to emerge in
later stages of the project (second-level risk factors). For these reasons, before attempting any Risk
Assessment, it is first essential to understand risk factor interdependencies and the relationships of risk
to direct and indirect effects. To the best of our knowledge, articles proposing specific (ERP project-
oriented) Risk Management approaches, methodologies and techniques are very limited.

In (ALOINI et al., 2012) a number of key articles on the introduction of ERP systems are critically
classified in order to exemplify the main issues and research approaches present in the literature and to
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identify areas in need of ERP Risk Management, together with the most relevant risk factors. From
there view, it seems clear that, despite the great importance attributed to factors linked to project
management, including Risk Management and change management, only a few articles explicitly
address these issues. Indeed, contributions to research in Risk Management and general ERP project
sections are very limited and mainly concern the organizational or business impact of ERP systems.
Moreover, suitable Risk Management approaches, methodologies or techniques focused on ERPs are
rarely found in the literature. In order to extend our search for any literature contributions dealing with
Risk Management issues in ERP projects, were searched the broader subject area of ERP Risk
Management (ALOINI et al., 2012).

As for Risk Analysis and Evaluation, the literature is not so clear and contributions rather difficult to
interpret and classify according to these two distinct stages. Often, authors address the two stages
simultaneously or in an integrated fashion, and do not distinguish between desirable outputs that are
useful for preliminary process analyses and those which should be fed to the following phase of Risk
Evaluation; in other instances, they even ignore one of the two stages. Some works advance general
models for risk factor classification and analysis, but none proposes any structured methodologies
useful to this purpose. In (ALOINI et al., 2012), for example, the authors use an AHP based
methodology to perform a very preliminary analysis and prioritize ERP risk factors.

There searchers in (ALOINI et al., 2012) present a qualitative Risk Management application to aid
project managers in assessing the importance and evaluating the potential impact of risk factors.
Lastly, a systematic assessment of project risks in ERP introduction via the use of FMEA is suggested
in (ALOINI et al., 2012). Focusing in particular on the Risk Analysis stage, almost all the examined
contributions present quite qualitative approaches and, to the best of our knowledge, very few papers
deal explicitly with the problem of factor relationship analysis with in the Risk Management process.
Akkermans and Van Helden (ALOINI et al., 2012), for example, suggest a preliminary step for
investigating the relationships between ERP and Critical Success Factors (CSFs) by developing a
framework based mainly on intuitions gleaned from a case study (ALOINI et al., 2012). The study
describe show CSF scan be used to explain project performance in ERP implementations. Although
they found a high correlation between the CSFs, it was through an exploratory study and they
themselves recommend a more formal approach to modeling dependencies.

Jingand Qiu (ALOINI et al., 2012) suggests an ISM approach to analyzing a set of CSF sin ERP
projects. However, the work is mainly a conceptual contribution focusing on preliminary analysis of
an ERP project and is not framed with in a formal Project-Risk Management process. A highly
desirable development in ERP projects would be a shift towards more formal approaches, such as
Qualitative / Quantitative Risk Assessment (QRA), as opposed to Concern-driven Risk Management.
Indeed, by separating facts or beliefs about consequences from the assigned values, and consequences
from actions, QRA provides more analytical and systematic procedures for organizing and applying
scientific and engineering knowledge to improve rational (consequence-driven) decision-making under
conditions of uncertainty. Using explicitly documented assumptions, knowledge, facts and available
data to assess risk and potential alternatives makes it possible to identify specific areas of
disagreement and to either resolve them or note which assumptions may affect results. Herein, we
suggest applying more quantitative RM methodologies and techniques in a formal ERP Risk
Management framework. In this direction, here in we show how ISM can, in various ways, provide
effective support for the Risk Analysis stage of an ERP project (ALOINI et al., 2012).

Conclusions

The innovation performance of the Hungarian SMEs is below the EU average both is case of in-house
innovation and innovation in collaboration with other firms. The small- and medium-sized businesses
do not use external innovations implemented by other companies as the European competitors do,
resulting minimum labor, raw material and energy cost savings.

The contribution created under the grant VEGA 1/0810/11.
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Uvod

Na zabezpecenie a podporu realizacie ekonomického rastu a rozvoja kazdej ekonomiky je nevyhnutné
vytvorit’ potrebné podmienky. Jednym z rozhodujticich predpokladov su faktory ekonomického rastu,
ich racionalne a efektivne vyuzivanie. Tento termin sa pouZziva v ekondmii pre oznacenie vsetkych
zdrojov, ktoré s potrebné na vyrobu statkov a sluzieb a vchadzaji do vyrobného procesu bud’ v
plnom rozsahu, alebo len ciastocne. Termin zahfiia aj vSetky dalSie Cinitele, ktoré pdsobia na
ekonomicky rast, ovplyviiujii ho alebo sa stavaji jeho sticastou. V stcasnej dobe sa proces tvorby
inovacii povazuje za vyznamny faktor ovplyviujici nielen ekonomicky rast a rozvoj krajiny, ale aj jej
konkurencieschopnost’ tak na mikrourovni, ako aj na makrourovni.

Tvorba inovacii, ich implementacia a dlhodobé dopady ich posobenia predstavuji vyznamnu oblast’,
ktorou sa zaobera ekonomicka tedria. Hlavnym cielom prispevku je preto podat’ sthrnny pohlad na
inovacie v jednotlivych obdobiach vyvoja ekonomickej tedrie. Porovnava ponatie tejto oblasti
viacerymi vyznamnymi predstavitelmi ekonomickych $§kél a poukazuje na rozdiely v pripisovani
vyznamu inovaciam a v urc¢ovani ich miesta v ekonomickom procese.

1 Schumpeterov pohl’ad na inoviacie a inovacny zisk

Joseph Alois Schumpeter patri medzi vyznamnych rakuskych ekonomov 20. storo€ia a s jeho menom
sa spajaju zaklady modernej ekonomickej tedrie zalozenej na vzajomnej interakcii ekonomického rastu
a Strukturdlnych zmien. Schumpeter zdoraznoval vyznam technickych inovécii, ktoré vytvaraju
moznosti pre dlhotrvajice zmeny v ekonomickom raste a v Strukture ekonomiky. Zakladom rozvoja
boli podl'a neho nepravidelné zmeny v ekonomickom prostredi, ktoré boli vysledkom podsobenia



JIAS 2 (2012) Cislo 2 47

ISSN 1338-5224

vel’kého mnozstva faktorov. Jednym z najddlezitejSich faktorov vyvolavajucich a ovplyvijacich
Strukturalne zmeny bola inova¢na ¢innost’ podnikatel'skych subjektov.

Schumpeter vo svojej teorii rozliSoval statickii a dynamickt ekonomiku. Staticki ekonomiku chapal
ako jednoduchu reprodukciu zbavenu akéhokol'vek historického, socialno-ekonomického obsahu a
akychkol'vek vonkajSich a vnitornych mikroekonomickych vplyvov, v ktorej sa vyrobné techniky a
preferencie spotrebitelov nemenia (SCHUMPETER, 1987). Jednotlivi vyrobcovia vyrabali len tol'ko
tovarov a poskytovali tol’ko sluzieb, kolko bolo zZiadanych a predavali ich pri cene, ktora pokryla
naklady na ich vyrobu. Tak vznikal sulad medzi dopytom a ponukou, ktory smeroval k stavu statickej
rovnovahy.

Dynamicka ekonomika bola podl'a neho spojena s kvalitativnymi zmenami vo vyrobnom procese, t.j. s
inovaciami. ISlo o kvalitativne zmeny na Grovni vyrobnych faktorov, nové metody a ich kombinacie,
novy sposob organizacie a riadenia. Pod pojmom inovacia rozumel zmenu fungovania ekonomiky,
ktora na nu nepdsobi zvonku, ale vznika ako ddsledok vlastnej vnatornej iniciativy. Inova¢na ¢innost
podl'a neho predstavuje odlisné vyuzivanie existujicich vyrobnych zdrojov v ekonomike.

Schumpeterova praca ,, Teoria hospoddrskeho vyvoja® z roku 1912 hovori, ze vyvoj narodného
hospodarstva je ovplyvneny novymi kombinaciami vyrobnych faktorov, ako je napriklad pouzitie
novych strojov, zavedenie masovej vyroby, vyuzivanie lacnej$ich surovin, substiticia drahSich
tovarov lacnej§imi, vstup na nové trhy a zavedenie vyroby tplne novych vyrobkov. Dalgie
Schumpeterove prace vyuzivaju namiesto pojmu ,,nové kombinacie” pojem ,,inovacie“. RozliSoval pat
typov inovacii, resp. novych kombinacii, a to (SCHUMPETER, 1987):
e zavedenie nového produktu, ktory spotrebitelia eSte nepoznajii alebo zavedenie kvalitnejSicho
produktu,
e zavedenie novej vyrobnej metody, ktora sa v danom odvetvi eSte nepouzivala, ktora je eSte
neoverena a musi byt zaloZena na novom vedeckom objave,
e otvorenie nového trhu, na ktory dané odvetvie predtym nevstupovalo,
ziskanie nového zdroja surovin, energie alebo polotovarov,
e vznik nového organiza¢ného usporiadania daného odvetvia, napr. vznik alebo zanik monopolu.

Schumpeter vo svojich dielach tiez rozliSuje obycajnych vyrobcov a obchodnikov od podnikatel'ov
ako realizatorov novych kombindcii, ¢ize inovacii, pretoze realizovanie inovacii je podl'a neho aktom
podnikania. Podnikanie, podnikatel a podnikatel'sky zisk st javy typické iba pre dynamicku
ekonomiku, pre hospodarsky rozvoj. Ulohou podnikatel'a je uvadzat hospodarstvo do vyvojového
pohybu, tzn. podnikatel’ je iniciatorom zmien. Stimulom k zavadzaniu inovacii je pre podnikatel'a
mimoriadny inovacny zisk, t.j. podnikatel'sky zisk, ktory presahuje normalny zisk a ndklady. Vo svojej
prvej praci uviedol, Ze normalny, resp. priemerny zisk, je su¢astou nakladov v podobe odmeny alebo
prémie za podstupené riziko vyrobcu alebo obchodnika. Ziskom je podl'a neho iba ,,podnikatel'sky
zisk* ako efekt z inovécii, ktory umoznuje podnikatel'ovi dostat’ sa kratkodobo do pozicie monopolu
(SCHUMPETER, 1987). Tato pozicia spolu s vysokym ziskom ¢asom mizne z dovodu rozsirenia
inovacie aj u inych podnikatelov.

Podnikatel'sky zisk definoval ako rozdiel medzi vynosmi a ndkladmi podniku, priCom pod nakladmi
rozumel vSetky vydavky, ktoré priamo alebo nepriamo stvisia s vyrobou (patri sem aj renta plynica
podnikatel'ovi ako vlastnikovi pozemku, mzda podnikatela, ale aj prémia za podstipené riziko).
Vynosy by mali byt’ natol'’ko vysoké, aby pokryli vznikajuce naklady. Inovacia prindsa podnikatel'ovi
vyssi ako normalny zisk, ktory podnecuje inovatora k rozsireniu vyroby a dodavok nového, resp.
zdokonaleného vyrobku. To motivuje aj d’alSich vyrobcov, aby sa na zaklade napodobnenia daného
vyrobku aspoi Cast'ou podiel’ali na tomto inovacnom zisku. Rastie ponuka nového vyrobku na trhu a
postupne sa vytla¢a ponuka starého vyrobku, ¢o vedie k poklesu cien nového vyrobku na uroven
pokryvajucu naklady na jeho vyrobu. Mimoriadny inovaény zisk tak klesa, resp. postupne mizne.

Nielen Schumpeter, ale aj ostatni autori rozliSovali primarny a sekundarny inovaény zisk. Primarny
inovac¢ny zisk podnikatel'a ma dve formy. Prva forma je spojena so znizovanim nakladov na vyrobu u
nezmenenych vyrobkov. Druhd forma sa vzt'ahuje k inovaciam, prostrednictvom ktorych dochadza k
zmene kvality vyrobkov. Rézne inovacie mozu vyvoldvat vicsie alebo menSie zniZenie nakladov v
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pripade nezmenenych vyrobkov alebo viac, resp. menej podstatné zmeny v kvalite vyrobkov. V
zavislosti od toho je inovacny zisk podnikatel’a vyssi alebo nizsi a jeho postupné zniZzovanie, miznutie
trva dlhsie alebo kratSie. Vel'kost’ a trvanie inova¢ného zisku bude v oboch pripadoch zavisiet' od
stupnia a druhu inovacie, originality a od jej Sirenia (VALENTA, 2001).

Sekundarny inovaény zisk je spojeny so vznikom a rozvojom novych odvetvi, kde investicie do
zvySovania a roz§irovania ich produkcie prinasaju dopyt nielen po vyrokoch a sluzbach tychto
»tahacov®, ale rastie tieZ dopyt po beznom tovare, ¢o vedie k rastucim investiciam do starych odvetvi.
Rasttci dopyt akceptuje ceny, v ktorych je uz zahrnuty inovaény zisk u kvalitativne novych vyrobkov
a sluzieb. Zaroven to vyvolava rast cien bezného tovaru, ktoré sa takto nepriamo podielaji na
inova¢nom zisku.

So Schumpeterovou tedriou dynamiky stvisi aj jeho tedria priemyselnych cyklov, ktorou sa zaoberal
VO svojej praci ,, Hospoddrske cykly“ z roku 1939 (SCHUMPETER, 1989). Podla tejto teorie
realizacia urcitého inova¢ného procesu vedie k zvySeniu dopytu po vyrobnych faktoroch, najmé po
vyrobnych zariadeniach, ¢o vyvolava rast cien daného vyrobného faktora. Na jeho nakup si podniky
budi musiet’ pozic¢at’ finanéné prostriedky od bank. Inovaény proces, ktory sa uskuto¢nuje v jednom
podniku alebo odvetvi, sa na zaklade uzkeho prepojenia jednotlivych ¢lankov ekonomiky a na zaklade
konkurencie, presiva aj do inych podnikov, resp. odvetvi. Toto obdobie nazval Schumpeter ako
konjunkturny vzostup, pocas ktorého dochadza ku kvalitativnym zmenam ekonomiky, rasti ceny a
prijmy z vyrobnych faktorov, poziadavky na tiver a objavuje sa podnikatel'sky zisk. To vSetko vedie k
uverovej inflacii. Po urcitej dobe sa inovacie rozsiria a dynamicky vyvoj ekonomiky sa spomali z toho
dovodu, Ze v dosledku zvySeného mnozstva produkcie ceny klesaju a podnikatel'sky zisk sa znizuje,
resp. mizne. Ked’ze sa podnikatelia v obdobi konjunktiry zadlzili, buda musiet’ splacat’ aver spolu s
urokmi, ¢o spdsobuje prechodny nedostatok zdrojov. Ekonomika sa tak dostava do zostupujicej fazy,
ktora tsti do depresie. Vychodiskom zo situacie je nova vina inova¢ného procesu.

Schumpeter v praci ,, Kapitalizmus, socializmus a demokracia® priSiel k zaveru, ze inovacia a
technicky pokrok prestdva byt vecou intuicie a odvahy jednotlivca, ale stava sa zaleZitost'ou roznych
inStitacii, komisii a skupin odbornikov, ktori planovane, organizovane a cielavedome, za pomoci
modernych metdd a prostriedkov, rozhoduju o vyrobnych procesoch (SCHUMPETER, 2008).

Dal$im vyznamnym autorom, ktory sa zaoberd inovaciami je Jacob Schmookler. Na rozdiel od
Schumpetera, ktory tvrdil, Ze inovacia je iniciovana stranou ponuky, Schmookler zastaval nazor, ze
inovaciu vyvolava rastici zaujem a urCita potreba na strane dopytu, t.j. zo strany spotrebitel'ov.
Uvedomoval si vSak aj vyznam strany ponuky a to, Ze dopyt nie je mozné oddelit’ od ponuky. Jeho
analyza sa zaoberala 900 vyznamnymi inovaciami, ktoré vznikli a uplatiiovali sa v 19. storoci a v prvej
polovici 20. storo¢ia. So Schumpeterom sa zhodoval v tvrdeni, zZe inova¢nd a invencna Cinnost’ st
ekonomickymi aktivitami a technicky pokrok nie je exogénny, ale endogénny faktor stimulovany
mikroekonomickymi €initel'mi. Tym sa aj on stdva zastancom teérii endogénneho ekonomického rastu
(SCHMOOKLER, 1966).

Vyznam strany dopytu pri tvorbe inovacii skimali aj d’al$i autori, napr. B. Carlsson vo svojej analyze
zaoberajucej sa vyvojom automobilového priemyslu a K. Arrow, ktory skimal vplyv ucenia na tvorbu
inovacii.

Nathan Rosenberg patril do skupiny autorov, ktori odmietali Schmooklerovo ponatie vedy a techniky
ako univerzalny vyrobny zdroj, ktorého vyuzitie zavisi na potrebach, a pomocou ktoré¢ho sa riesia
ekonomické problémy v kratkom obdobi. Tvrdil, Ze prostrednictvom prepojenia vedy, techniky a
vyroby dochddza k autonomnemu vyvoju vo sfére vedy a techniky. Ten odraza pokrok vedeckého

poznania v jednotlivych vednych odboroch, ktory vSak nie je reakciou na dopyt po inovaciach, ale
vytvara sa sam (ROSENBERG, 1976).

Giovanni Dosi zastaval nazor, Ze je nespravne povazovat’ inova¢ny proces len za proces reagujuci na
zmeny relativnych cien a dopytu na jednej strane a novej exogénnej technologickej prilezitosti na
druhej strane. Technicky pokrok je podl'a neho usmerniovany endogénne prebiehajucou konkurenciou,
kde sa firmy neustale snazia zlepsit' pouzivané technologie a finalne produkty (DOSI, 1988). Hovoril,
ze firmy sa usiluju o zdokonalenie svojich technolégii a produktov prostrednictvom metody pokus -
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omyl. Ide o vyhladavanie novych alebo imitaciu uz existujucich vysledkov dosiahnutych inymi
firmami za G¢elom zvysenia vlastnej konkuren¢nej schopnosti.

2 Pristup predstavitel’ov d’alSich ekonomickych §kol k problematike inovacii
2.1 Neoklasické tedrie

Pri rieSeni problematiky inovacii vychadzali neoklasické tedrie zo Schumpeterovych prac, v ktorych
tvrdil, Ze inovacia je endogénna ekonomicka veli¢ina, ktora sa stiva zakladnym prostriedkom
konkurencie v kapitalistickom trhovom rezime. Medzi najvyznamnej$ich predstavitel'ov tohto obdobia
patria R. M. Solow, CH. W. Cobb, P. H. Douglas, J. E. Meade, J. Tobin a ini. Podstatou ich prac je
vysvetlenie vplyvu technoldgii a technologického pokroku na ekonomicky rast.

Vychodiskom neoklasickych teorii ekonomického rastu je produkéna funkcia, ktora vyjadruje
vzajomny vztah medzi celkovym objemom vstupov a vystupov, t.j. vyrobou. V matematickej podobe
vyjadruje vztahy technicko-ekonomickej zavislosti medzi objemom produkcie na jednej strane a
vzajomnym pomerom nevyhnutnych vyrobnych faktorov (prace a kapitalu) na druhej strane (SOLOW,
1956). Vseobecny tvar Cobb-Douglasovej produkénej funkcie je:

Y = f(L,K) 1)
alebo
Y=A-L“-K* @)
kde

Y - fyzicky objem vyroby,

L - mnozstvo vynaloZenej prace,

K - mnozstvo vynalozeného kapitalu

A - je koeficient proporcionality, ktory vyjadruje vplyv nemeratelnych vyrobnych faktorov (technicky
pokrok, organizacia vyroby, zvySenie kvalifikicie pracovnikov a pod.);

o a f - st koeficienty elasticity vydavkov na pracu a kapital, ktoré vyjadruju vplyv tychto vyrobnych
faktorov na dosiahnuty objem vyroby. V ich ponimani sa a + =1 a poukazuju na pruznost, s
akou je mozné vzajomne substituovat’ pracu kapitadlom a naopak, to znamena, ze zvySenim
kazdého faktora o 1% vzrastie produkcia o 1%.

V tejto produkénej funkeii sa za faktory rastu povazuju mnozstvo prace, objem kapitalu a technicky

pokrok, pri¢om neoklasici chapu technicky pokrok ako sthrn (LISY, 1999):

e kvalitativnych zmien v ekonomike, ktoré st vysledkom pdsobenia dokonalejSej techniky a
technoldgie vo vyrobe,

e dokonalejSej organizacie prace a vyroby, kvalifikovanejSej a vzdelanejSej pracovne; sily.

Najznamej$im neoklasickym modelom je Solow - Swanov model. Solow upravil Cobb - Douglasovu
produkéni funkciu na tvar (SOLOW, 1956):

Y = f(K,L,t), 3)
kde
t — technicka zmena ako funkcia ¢asu

Robert Merton Solow bral do tGvahy neutralny technicky pokrok, ktory podla neho nezavisi od
kvantitativnych zmien vo vyrobnych faktoroch a ani sim na ne nevplyva. Podl'a neho neutralny
technicky pokrok rovnomerne zvysuje hrani¢ny produkt prace a hrani¢ny produkt kapitalu. Produkéna
funkcia reSpektujica neutralny technicky pokrok nadobuda potom takuto podobu:

Y = A(t) f(K,L), 4)
kde
A(t) - koeficient, ktory meria technicky pokrok ako funkciu ¢asu t.
Po zavedeni ukazovatel’a neutralneho technického pokroku mozno produkénu funkciu vyjadrit’ takto
(SOLOW, 1956):

Y=A-L*K’.e" (5)
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kde

Y - objem vyroby,

L, K - vydavky na pracu a kapital,

a, f - koeficienty elasticity prace a kapitalu,

A - koeficient proporcionality,

e" - faktor ¢asu, ktory vyjadruje vplyv kvalitativnych zmien vo vyrobe, vratane technického pokroku
(e - zaklad prirodzeného logaritmu, r - tempo neutralneho technického pokroku, t - ¢as).

Podl'a neoklasického modelu zavisi ekonomicky rast od tzv. exogénnych faktorov, a to od akumulacie
kapitalu (miery uspor), od rastu po¢tu obyvatel'stva (prace) a od technického pokroku. Pre znazornenie
produk¢nej funkcie je nevyhnutné definovat’ niekolko pojmov. Ide o kapitalova intenzitu, resp.
kapitalové vybavenie pracovnikov (Vv), ktora predstavuje priemerny objem kapitalu pripadajuci na
pouzitie jednym pracovnikom. Charakterizuje ju koeficient kapitalovej intenzity:

K
V—r (6)

Intenzivna produk¢nd funkcia vychadza z tvaru Specialnej produkénej funkcie, ktora uz bola uvedena,
pri¢om predpoklada, Ze uroven technoldgie je nemenna, fixovana na trovni A(0).

Y =A@l)f(K,L), 7
Ak kapital vynasobime a vydelime objemom pracovnych sil (L), potom plati:

Y= A(t)f(%, Lj ®)

Ak predpokladame kons$tantné vynosy z rozsahu, potom existuje jednotkova pruznost’ produktu (Y* =
Y) vzhl'adom k praci (L). Po vynati L pred zatvorku, dostaneme:

Y*= A(t)-L- f(% ,1} 9)

Po vydeleni oboch stran rovnice objemom pracovného vstupu (L) bude mat’ produkéna funkcia tvar

(SOLOW, 1956):
Y * K K
T =a0f( Fa)- o) 0

q=At)f(v) (11)
Z tejto rovnice produkénej funkcie vyplyva, ze priemerna produktivita prace je za danych
predpokladov tym vysSia, ¢im vécSia je kapitdlova intenzita (V) v ekonomike, a ¢im vysSia je troven
pouzivanej technologie (A(t)). Obr. 1 graficky znazornuje intenzivnu produkénu funkciu.

resp.

q =Y* / LA
q
_________________ C AY*
qc B | AK
qs [T (A D
_______ AL -
' ! '
L |
| h |
1 h |
1 h |
! |
b !
L i
| h |
1 h |
v v =

Obr. 1 Intenzivna produkéna funkcia
Zdroj: Viastné spracovanie podla (MACH, 2001)
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Na vertikalnej osi je vyznacend priemerna produktivita prace (q = Y*/L), na horizontalnej osi
kapitalova vybavenost’ (v = K/L). Sklon intenzivnej produkénej funkcie je na grafe dany hrani¢énym
produktom kapitalu, t.j. AY*/AK.

Urovni kapitalovej primeranosti V4 odpoveda priemerna produktivita prace ga Zvysenie kapitalovej
intenzity z v, na Vg a potom na v vedie postupne k rastu priemernej produktivity prace z ga Na (g a
potom na g .

Intenzivna produk¢na funkcia nie je pevne dana, moze dochadzat’ k pohybu po tejto funkcii alebo k jej
posunu nahor v doésledku technologického pokroku (Obr. 2). Ak vynechame predpoklad nemennosti
urovne technoldgie a budeme predpokladat’, Ze sa Uroven pouzivanej technologie zvysuje (zavedenie
technologického pokroku), intenzivna produkéna funkcia sa posunie smerom hore.

Predpokladame, Ze kapitalova intenzita sa nemeni a ostava na trovni Vo = (K/L)o. ZvySuje sa vSak
uroven pouzivanej technoldgie. Z intenzivnej produkénej funkcie fy vyplyva, Ze pri danej kapitalovej
vybavenosti Vo a pri arovni pouzivanej technologie A(0) je uroven produktivity prace go = (Y*/L)o.
Intenzivna produk¢énd funkcia f; je posunutd smerom nahor v doésledku pouzitia vys$Sej trovne
technologie A(1), ktora pri nezmenenej kapitalovej vybavenosti vedie k rastu priemernej produktivity
prace na g; = (Y*/L);. NajvysSia uroven pouzivanej technolégie sa uplatiiuje pri intenzivnej
produk¢nej funkcii f,, ktora vedie pri nezmenenej kapitilovej intenzite Vo K rastu priemernej
produktivity prace na g, = (Y*/L),.

q 4
Q@

qi

qo

[

vo=(K/L) v =K/L
Obr. 2 Posun intenzivnej produkénej funkcie nahor
Zdroj: Vlastné spracovanie podla (MACH, 2001)

Priemerna produktivita prace (Y*/L) moze byt teda zvySovana bud’ zvySenim kapitalovej intenzity, t.j.
pohybom po danej intenzivnej produkénej funkcii alebo zvySenim trovne pouzivanej technologie, t.j.
prechodom ,,nizSej* intenzivnej produkénej funkcie na ,,vy$$iu®, to znamena jej posunom nahor.

2.2 Keynesianske tedrie

Obdobie po druhej svetovej vojne je obdobim keynesidnstva, ku ktorému sa vzt'ahuje vyznamna tedria
rastovych polov. Tato teéria sa venovala inovaciam a jej hlavnymi predstavitelmi boli Frangois
Perroux a Jacques Raoul Boudeville.

Tedria rastovych poélov podla F. Perrouxa rozliSuje v ekonomike tzv. hnacie a hnané odvetvia.
Hnacie odvetvia predstavuju nové, rychlo sa rozvijajice odvetvia, v ktorych dominuju velké a
neustale inovujuce firmy vysielajice silné rozvojové impulzy do svojho okolia, t.j. do firiem hnanych
odvetvi. Jeho tedria bola po niekol’kych rokoch rozsirena a doplnena J. R. Boudevillom o tzv. hnané
odvetvia, ktoré prosperuji vd’aka hnaciemu odvetviu lepSie ako konkurenti v inych regionoch. Za
d’alsie podporné mechanizmy rozvoja odvetvi sa povazuju vnatorné Uspory (inovacie, uspory z
rozsahu, proces vyroby) a vonkajsie uspory (vyuzivanie spolo¢ného trhu prace, vyuzivanie spolocnej
infraStruktry a pod.), ktoré vedi k redukcii nakladov a rozSirovaniu moznosti rastu odvetvi
(BOUDEVILL, 1966).
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Koncom 60. rokov minulého storocia bola Perrouxova tedria kritizovana J. R. Lasuénom, pretoze
Perroux najprv tvrdil, Ze inovacie maju pre ekonomicky pokrok kl'icovy vyznam, no neskér sa podl'a
neho nositelom ekonomického pokroku stali nadpriemerne velké firmy. José Ramoén Lasuén
kritizoval opustenie Schumpeterovho konceptu inovacii ako hnacieho motora rastu.

Lasuénova tedria, v ktorej inovacie hraji hlavnii ulohu ekonomického pokroku, je tvorena troma
bodmi (LASUEN, 1969):

e vznik novych inovacii,

e Sirenie znalosti o inovaciach,

e implementacia inovacii.

Zaoberal sa predovSetkym regionalnou politikou. Vzhl'adom na to, Ze inovacie vznikaji len v
obmedzenom pocte regioénov, cielom regiondlnej politiky je napomoct’ Sireniu a implementacii
inovacii prostrednictvom vhodnej kombinacie podpornych nastrojov. Inovacie spdsobuji zmenu
ekonomickej Struktury regionu a prispievaji k vytvaraniu regionalnych a odvetvovych polov
ozna¢ovanych ako klastre. Podl'a neho by sa mala podporovat predovSetkym inovac¢na aktivita
velkych firiem a ich vzajomna spolupraca v ramci regionu. Zdoraznil vSak, Ze rastovy potencial maju
predovsetkym firmy posobiace v terciarnom a kvartalnom sektore.

2.3 Strukturalistické pristupy a institucionalne smery

Jednym z predstavitel'ov Strukturalistickych pristupov je Raymond Vernon, ktory spracoval tedriu
vyrobnych cyklov. Podl'a jeho tedrie prechadza kazdy vyrobok troma fazami, a to novy vyrobok, zrely
vyrobok a §tandardny vyrobok (VERNON, 1979). Vyrobok sa najprv vyraba v tych najvyspelejSich
oblastiach, ktoré disponuju komparativnou vyhodou v technologii a vysoko kvalifikovanou pracovnou
silou, ale aj na velkom trhu, ktory pozitivne prijima nové vyrobky. Po zvladnuti vSetkych
pociatoénych problémov pri presadzovani nového vyrobku na trh nastava druhd faza. V nej sa objem
vyroby zvySuje, dochadza k poklesu cien a vyrobok je exportovany. V tretej faze straca vyspela oblast’
komparativnu vyhodu, plne Standardizovany vyrobok sa zaCina vyrabat vo velkych sériach a
exportuje sa do menej vyspelych oblasti s lacnejSou pracovnou silou. Ako priklad je mozné uviest’
mobilné telefony, televizory, digitdlne fotoaparaty a pod., pri ktorych dizka vyrobného cyklu trvala od
niekol’ko rokov po niekol’ko desatroci.

Vernonova tedria bola kritizovana Frederickom Taylorom z ddvodu prilisného kladenia dorazu na
technoldgie ako zdroj rastu a rozvoja a nespravneho ponatia nového produktu. V skuto€nosti i8lo len o
jeho neustale zlepSovanie a inovovanie. Pdsobenie silnej konkurencie na trhu viedlo k nutnosti
neustale inovovat’ vyrobu, skracovat’ vyrobny cyklus a k zaviddzaniu a vyuzivaniu modernejSej
technologie.

Za hlavného predstavitel’a institucionalneho pradu sa povazuje Richard Nelson, ktory tvrdil, ze v
tradicnom ponimani ekonomiky existuju tri problémové oblasti, ktorym sa doteraz nevenovala
dostatocnd pozornost. Tieto oblasti si vSak zdkladom pre pochopenie existujiicich rozdielov v
dosahovanej miere ekonomického rastu. Jednou z oblasti su technologické inovacie a technoldgie,
ktoré¢ spolu s procesom ucenia a objavovania novych postupov a rieSeni trvalo naruSuju trhova
rovnovahu. Druhou kI'ai¢ovou oblast'ou, ktort vdcsina ekondmov podceiiuje, je chapanie fungovania
firmy. Ekondémovia sa nesnazia pochopit’ principy fungovania firiem, ich vztah ku konkurentom,
subdodavatel'om a vzt'ahy medzi nimi. Nezaoberaju sa tiez praktikami uplatiiovanymi v jednotlivych
firmach a spdsobmi rieSenia problémov. Poslednou dolezitou oblastou su institucie v naj$irSom slova
zmysle, t.j. nielen ako organizicie, ale aj inStitucionalizované praktiky, rutiny, zvyky a hodnoty
(BLAZEK a UHLIR, 2002).

Na konci 20. storocia sa zakladom konkurencieschopnosti tak podnikov, ako aj regidénov stavaju
vedomosti, schopnost ucit sa a vytvarat vhodné prostredie pre uplatiiovanie inovacii.
Konkurencieschopnost’ nie je chapana ako cenovd konkurencia, ale ako konkurencia zalozena na
neustalych inovaciach. Znalosti su povazované za najstrategickejSiu surovinu a ucenie za rozhodujici
proces nevyhnutny pre trvalé udrzanie konkurencnej schopnosti.

Tvorba inovacii je podla inStitucionalistov podmienend schopnostami jednotlivcov, ktori vo
vzajomnej spolupraci s rdznymi inStiticiami menia tvar ekonomiky, a tym aj celej spolo¢nosti. V
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ramci tohto smeru je zndma tzv. fedria uciacich sa regionov, ktord vychadza z toho, ze zdrojom
konkurencieschopnosti jednotlivych podnikov, regionov a celej krajiny vo vztahu k zahraniciu st
vedomosti, schopnost’ uéit’ sa a vytvaranie vhodnych podmienok podporujicich inova¢nt aktivitu.
Autori tejto tedrie tvrdia, Ze ucenie sa a inovacie neprebichaji izolovane v jednej firme na zaklade ich
vnitornych zdrojov, ale potencial ucit' sa a inovovat je v podstatnej miere ovplyvneny formou
vztahov medzi firmou a jej prostredim. Vyznam znalosti a uCenia sa sa v sucasnosti neustale
prehlbuje.

Medzi hlavnych predstavitel'ov tejto tedrie patri Anders Malmberg, ktory tvrdil, Ze charakteristiky

uciacich sa regiénov je mozné zhrnut’ do troch bodov, a to (MALMBERG, 1997):

e ckonomicka konfiguracia regionu - znamena existenciu vd¢siecho mnozstva rovnako zameranych
podnikov, ktorych interakcia a vzajomna spolupraca napomaha vymene informacii a myslienok
medzi nimi,

o technologicka infrastruktara - je spojena s existenciou vyskumnych institacii, ktoré spolupracuja s
miestnymi podnikmi, ¢o podporuje vyvoj priemyselnych inovacii,

e kultira a institGcie regionu - aky charakter by mala mat kultira a institicie regionu, aby sa
maximalizovala schopnost’ inovovat’ a ucit’ sa.

Stipenci tejto teorie upozornili na podstatny rozdiel medzi kodifikovanymi vedomostami (codified
knowledge), ktoré je mozné Standardizovat’ a naucit’ sa pomocou instrukcii a navodu, a vedomost’ami
nekodifikovanymi, nevyslovitelnymi (tacit knowledge), ktoré je mozné ziskat iba vlastnymi
skasenostami a spolutcastou na konkrétnej ¢innosti. Kodifikované vedomosti sa predavaji ako tovar,
preto sa z nich stavaji komodity, ktoré je mozné kdekol'vek najst a kamkol'vek prepravit. Avsak
nekodifikované vedomosti sa stdvaju zdrojom konkurenénej vyhody.

Tejto tedrii sa vytyka nevenovanie dostatocnej pozornosti procesom, ktoré vedu k vzniku zdsadne
novych technologickych inovacii. Aj Malmberg priznal slabinu v oblasti empirického vyskumu vzniku
inovacii, v sledovani intenzity inovacii a miery inovacii.

2.4 Sicasné obdobie

Za sucasné obdobie sa povazuje obdobie priblizne od 70. rokov minulého storoc¢ia. Pristupy patriace
do tohto obdobia klada vel’ky déraz na podporu vzniku malych a strednych podnikov, podporu $irenia
technologickych inovacii, deregulacné opatrenia, podporu lokalnych iniciativ, programy starostlivosti
o zahrani¢nych investorov a pod. Okrem uz spomenutej teérie uciacich sa regionov sa v sucasnosti
uplatiiuje aj koncepcia ekonomiky zalozena na vedeni (knowledge - based economy) a z nej
vychadzajica nova teoria rastu. Koncepcia ekonomiky zalozend na vedeni sa zaobera ekonomikami,
ktoré su priamo zalozené na vyrobe, distriblcii a vyuzivani vedomosti a informacii (OECD, 1996).
Dochadza k rastu high-tech investicii, high-tech priemyselnych odvetvi, rasticemu poctu
kvalifikovanej pracovne;j sily a v kone¢nom dosledku aj k rastu produktivity.

Na prelome 80. a 90. rokov Robert Lucas, Paul Romer a Sergio Rebelo vytvorili nové tecrie
ekonomického rastu (teérie endogénneho ekonomického rastu), ktorych cielom bolo zmodernizovat’ a
zdokonalit’ neoklasicky model ekonomického rastu cez exaktnejSie vymedzenie a ponimanie kapitalu,
meranie a vyjadrovanie jeho efektivnosti. Tedrie sa pokusali o prepojenie vedomosti a technologii,
priCom vyznamnu tlohu zohravaju investicie do vyskumu a vyvoja, vzdelania a praxe. Ekonomicky
rast vysvetl'uji pomocou endogénnych faktorov, kde vyssia ekonomicka troven je predpokladom
dlhodobého ekonomického rastu. To znamend, Zze vysSia ekonomicka uroven je obycCajne spojena s
takymi vyznamnymi faktormi ekonomického rastu, ako napriklad technicky a technologicky pokrok,
inovacie, znalosti, vzdelanostna a kvalifikatna turoven, tvorivost a kreativitu, ale aj rast poctu
obyvatel'stva a pozitivne externality ako endogénne prvky ekonomického systému (MELISEK, 2008).

Podl’a tychto teorii existujii v réznych krajinach rozli¢né miery Uspor a investicii a teda aj rozlicné
tempo ekonomického rastu. Poznatky vedy, techniky a nové technologie nie su rovnako pristupné pre
vsetky krajiny. Zakladom endogénnych tedrii ekonomického rastu je nove, SirSie chapanie kapitalu.
Kapitalové investicie zahrnujtice investicie do fyzického kapitalu (strojov a technickych zariadeni) a
do l'udského kapitalu, vytvaraju podla tychto teorii pozitivne externality. To znamenad, Ze investicie do
fyzického kapitalu zvySuju efektivnost’ vyroby nielen investujucich firiem, ale aj d’al§ich firiem, ktoré
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pouzivaju nové technologie, vyrobné postupy, vedomosti a spolo¢nosti ako celku. Podobne je to v
pripade, ak firma investuje do vedy, vyskumu, vyvoja, zvySenia vzdelanostnej a kvalifika¢nej Grovne
svojich pracovnikov, pretoze vynalezy, patenty, inovacie a schopnosti nie je mozné utajit’.

Zaver

Néazory ekondémov na vplyv inovacii a inovacnych aktivit na ekonomicky rast a pokrok krajiny sa
odliSovali uz v minulosti. Kym jedna skupina ekondémov tvrdila, Ze inovacie, invencie a technicky
pokrok su endogénnym faktorom, ktory je podporeny mikroekonomickymi cinitel'mi, tzn. iSlo o
stupencov endogénneho ekonomického rastu, d’alsi zastavali nazor, Ze inovacie predstavuji exogénny
faktor ovplyviujuci ekonomicky rast krajiny. Nestulad nazorov sa objavoval aj v tom, ¢i je inovacia
iniciovana vzniknutou potrebou na strane dopytu alebo je vyvolana stranou ponuky.

Podl'a neokasikov je ekonomicky rast zavisly od exogénnych faktorov, t.j. od akumulacie kapitalu,
rastu poétu obyvatel'stva a od technického pokroku. Od 70. rokov minulého storocia sa kladie ¢oraz
vacsi doraz na ucenie sa, t.j. do popredia sa dostava znalostna ekonomika, z ktorej vychadzaji nové
teorie ekonomického rastu (teérie endogénneho ekonomického rastu). Cielom tychto teérii je
prepojenie vedomosti a technoldgii, pricom vyznamn(i Ulohu zohravaju investicie do vyskumu,
vyvoja, vzdelania a praxe.

Sirenie inovacii v krajine, konkrétne v jednotlivych regionoch, je v stGlasnosti podporované
prostrednictvom vedecko-technickych parkov, ktorych tilohou je stimulovanie vyskumu v jednotlivych
regionoch, rychla aplikacia vysledkov vyskumu do praxe a komercializacia inovacii. Ich zriadenie je
vacsinou vysledkom spoloénych zaujmov Statnych organov a stkromnych firiem, opierajuc sa o
existenciu univerzit a vyskumnych atvarov.

v

., Prispevok bol vypracovany v ramci rieSenia projektu Mladych vedeckych pracovnikov ¢. 2330263: Ciel
stratégie Eurdpa 2020 — investicie do vyskumu a vyvoja na urovni 3% HDP. Realita alebo fikcia? *.
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Introduction

The purpose of this article is to show on needs of a systematic approach using statistical methods as a
part of an integrated management system.

Development of an integrated management system worldwide direct to building a systematic
procedure implementation, maintenance and improvement of the systems according to customers
requirements. There is no doubt that, for example poor quality affect a number of economic problems
for producers and costumers. On the other hand, the peak ability to satisfy customer’s needs provides
considerable effects for all market participants. Therefore, in operating systems needs to develop an
element, which it indicates quality improvement? Statistical methods are inseparable part of it.
On the basis of the ISO companies build systems approach to solving any problems related to their
bussines.

1 Integrated management system

Companies are constantly exposed to the market requirement of certifications of the implementation
and meet requirements of standardized management systems, it is logical that integrated management
systems have been created by combining the key elements of a combination of different models of
specifically designed standardized management systems.

New modern theories of management thinking and actions prioritize at fisrt place the application of
synergistic effect. The synergistic effect of the interaction of the subsystems in the integrated
management system is especially appearing when the risk analysis (especially security) in the
company will be a part of any decision-making process. In this section we will discuss about
theoretical definition of some tools to improve quality and overall methodology of Six Sigma, which
covers integrated usage of these tools. The aim of this article is to show the importance of statistical
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methods in the management of the current market conditions and prove the validity of a systematic
approach to monitoring and analysis indicators in order to effective process management. We
demonstrate it on a specific example of the implementation new statistical methods. We present
quantity methods of the choosen company.

2 Analysis of current situation

One of the most important atributes of quality copper wire is its resistance of tear. The problem is
when the copper is moved repeatedly. There is higher possibility to break it sooner than producer
reach required ratio ( from & = 0,2 mm to & = 1,85 mm). The main task is to reach position that wires
with required dimensions does not break in production. It have to reach requirements. If we can reach
our aim we will have to choose suitable qualitative characteristics and requirements, according which
we evaluate if we will reach our aim or not ( eventually partiacially).

The main response we choose rupture of cooper, atributes random value which is measurable by
customers satisfaction. The problem with this response is in relative complicated identification method
of wire in customers way , when it occurs to delay. We use the the list of claims and complaints of
customers.

Solving this issue of rupture the cooper we recommend Plackett — Burman plan. It is based on
monitoring effects of 14 factors as a mainly response. Main response is the rupture of wire, second
response is torsion to rapture.Monitoring of main response had been agreed with customers. It was
time consuming, in this case in next part we focus on torsion to rapture. Each factor we assign two
levels, the plan of projection the experiment has marked by 2.

3 Experiment

First day of experimnet began in 01:46 p.m. We start to fill shaft furnance with cathods which
consist only from cooper ( 99%). In the same time we started to notice data of response in output
(torsion to rapture). Record was retransferred to Shewhart regulation diagram immediately( Figure 1).
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Figure 1 Torsion to rapture

In the same time reactor started modification the temperature of cooling medium to muddy by
following procces:

The temperature was set on 35 °© C for each odd consecutively triplet coils and each even
consecutively triplet coils was temperature of medium set to 40° C. Change B level the factor we
carried out by logical subgroups in range 3. Triplet of coils corresponded triplet of samples on which
we have done torsion it corresponded logical subgroups X, - R Shewhar regulation diagram (Figure
1). Sorting of logical subgroups this diagram according by temperature of medium we get another
diagrams. (Figure 2 and 3).
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Figure 2 Torsion to rapture (medium 35 °C)
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Figure 3 Torsion to rapture (medium 40°C)

In regarding to problems and deficiences which was mentioned above, we solved the problem of
decreasing work endurance and possibilites of taking new employee to the company. These facts are
connected directly to labor costs. This is why we have to analyze progress of situation to the future in
consideration to amount of income. We demonstrate two recommendations.

3.1 Suggestion

Based on collected averages ( CL) of layered regulation diagrams we can estimate median to both
levels of factors. Suggested experiments of the proccess of rolling cooper wires, which studied impact
of factors:

e factor A - purity of cooper cathods,

o factor B - tenmperature of cooling medium by refrigeration.

3.2 Calculation of effects

Effect of certain factors caused changes on level of response, in our case changes median of random
value y-numbers of torsions to rupture. Table 1 describes the specific median of random value of
response in dependace from level of certain factors.



JIAS 2 (2012) Cislo 1 59

ISSN 1338-5224

Tabke 1The data mean response

NUM| A B | AB y

1 - - + [ 53,67
2 + - - [ 53,72
3 - + - [ 52,17
4 + + + | 54,57

Effect calculation fot each factor and its combination according equations:
Effecta= Y27 Y4 yl;ys =1.2.

EffectB= Y31 Y4_Yit¥2 _ 453
2 2

Effect AB = y1+y4_y2;y3 =12,

Conclusion

On response which represents amount of torsions to rapture bring next partiall result:

1. Effect of factor A is significant — it means that if results had shown on statistically significant
sample of cooper wires, it would have noticed of justness another raising the purity of cooper as
inpout substrat in production of cooper wires. It is possible way how to increase quality and
satisfy customers needs. Final level factor represent requirements on copper content in cathod. It
should need set economical part of production problem especially in production of pure
cooper.

2. Effect of factor B is not significant. It means that current status does not have significant
importance in changing temperature of medium by muddy.

3. Effect of factor AB is significant — There have to be pressumption that it would succed by
significant method and optimize purity of cooper. It would be importance if the temperature had
raised from 35° C to 40° C.

Before starting production would be suitable to determine corellation between amount of breaks on
customer level and amount of torsions to rapture. In case of significant correlation would be parameter
— amount of torsions to rapture is significant inidcatior of quality. Then it would be continued in
suggested experiment by studying impacts of other mentioned factors by Plackett-Burman plan. In
this article we describe real solution of problem of improving processes in bussines practice.

The contribution created under the grant VEGA 1/0906/11.
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