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Abstract

The paper presents an application of an empirical Bayesian credibility model onto real data.
The credibility costs combine individual regional experience and collective experience through
the credibility factor. The credibility factor expresses the level of confidence in individual risk
experience and takes into account heterogeneity of portfolio and amount of experience within
the portfolio. This paper presents the differences of the credibility factors and the health care
costs in several health care segments among the Czech regions. Estimated values of health care
costs for the following time period are gained using the Biihlmann Straub model.
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1. Introduction

Every health insurance company needs to appraise health care expenses for subsequent
time periods. For this purpose, it is necessary to estimate these expenses by applying
mathematical and probabilistic models, for example those based on Bayesian analysis. In this
paper, the Bayesian analysis is applied for such estimation in case of the main health
insurance company in the Czech Republic.

The health insurance in the Czech Republic is provided through the country’s Social Health
Insurance system. It requires all businesses to provide workers membership in one of several
health insurance funds, to which both employers and employees contribute. The Czech
government provides contribution for the unemployed so that essentially the population is
universally insured. The health care in the Czech Republic is funded from public health
insurance, direct payments, the national budget and regional budgets. The health care system
strives to create conditions in which there are no differences in the availability of health care.
Solidarity between healthy people and the sick is fostered in health care systems by separation
between the provision of health care and its financing. Solidarity of the economically active
with the economically inactive people means that every insured person pays an insurance
premium as a percentage of their income regardless of what health care they receive or will
receive.

Under these specific conditions, the data from the major health insurance company, which
is the VSeobecna zdravotni pojistovna (VZP), are representative for the whole insurance
system, and their credibility analysis results may reflect the actual tendencies in this area.
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2. Data

In the Czech Republic, public health system is provided by seven health insurance
companies. The main insurer, that insures majority of the Czech population, is VSeobecna
zdravotni pojistovna (VZP). For this reason, data from VZP yearbooks was used for
computation in this work. Expenses in several segments of the health care cover the time
period 2008 — 2013.

The hospitalization segment involves expenses by inpatient care facilities, such as

hospitals, hospices or eventide homes, including the acute care provided in these facilities.
The day surgery segment involves expenses by outpatient care facilities. The medication
segment involves expenses for medicaments administered in both inpatient and outpatient
care facilities.
The dentistry segment involves expenses related to all types of dental care. The transportation
segment involves expenses for transport of patients, including emergency and bone marrow
transport. The equipment segment involves expenses for common medical equipment used in
all types of health care facilities. [5]

Different segments exhibit different evolutions in time. For example, while expenses for
dentistry decrease moderately in all the regions, the expenses for transportation exhibit
oscillations in some regions and significant increases in the others.

3. Biihlmann Straub model

The Biihlmann Straub model uses a Bayesian approach and belongs amongst free
distribution models, so it needs to establish hypothesis neither on the distribution of the
individual risks, nor on the prior distribution of the risk parameters.

The key difference between classical statistics and Bayesian analysis consists in the
perception of an unknown parameter 8. This parameter is supposed to be a random variable
instead of an unknown constant. This random variable has a probability distribution f(&],
called prior distribution. In the insurance practice, information on insurance payment amount
and distribution can be used to determine the prior distribution of the parameter 8. Health
insurance companies are then able to specify posterior distribution of the parameter 8 using
inner information from regions.

The Biihlmann Straub model combines individual risk experience with experience from
collective of similar risks. The result of the application of the Biihlmann Straub model is the
linear credibility premium (or claim frequency or claim size) which uses both the individual
experience as well as the collective experience. In other words, the credibility premium
combines individual experience and collective experience through the credibility factor. The
credibility factor expresses the level of confidence in individual risk experience and takes into
account heterogeneity of portfolio and amount of experience with the portfolio. Therefore the
Biithlmann Straub models as well as other empirical Bayes credibility models are useful for
situation when insurer have to face the problem with a relatively large heterogeneity of
portfolio. [3]

Let Yj 1s a variable, describing segment health care costs in the i-th region of the Czech
Republic (i=1, ..., N=14) in the j-thyear (j =1, ..., n =6).

Let Pj (fori=1, ..., Nandj =1, ..., n) stands for the number of VZP insurers (in the i-th
region of the Czech Republic and in the j-th year).

. . Y. _
Standardized health care costs, i. e. average health care costs per person X, = F” , satisfy
i
the following conditions:
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e For every i = 1, ..., N the distribution of variable Xj; depends on an unknown
parameter 6., equal for all the yearsj =1, ..., n.

e Foreveryj=1, ..., nthe variables X,/60,X,/6,..,X, /6 are independent, but not

necessarily identically dlstrlbuted.
Then, two functions depending on j can be defined as:

E(X,/6)=m(9) (1)
2
plx, 1)) ®
R
The above mentioned relations express conditions satisfied for every i = 1, ..., N.

Relationships between regions are described by the following conditions:
e Parameters of risks ,...,0, are random variables, which are independent and

identically distributed.
o Fori#k are (Q,Xij) and ( X, ) independent.

Because parameters of risks 6,...,0, are identically distributed, the values

E(m(8,)), E(sz(ﬁi )l D(m(6,)) are independent on i and we can denote them as

E(m(0)).E(s*(0)). D(m(0))

For our calculations the following formulas were used:

P=3F 3
P=3

F, 4)
i=1
1= 1
X=-3PX =37 (5)
1)[]:1 /i Plizl i
¥=13%vpx -$py 6
_;gg ij ij _;g i i ()
* P
P-—3$pli-Z )
Nn—1a P

Then according to [2], the rules for the estimates of the parameters
E(m(0)) £(s*(0), D(m(0)) are

estE(m(0)) = )_( (®)
estE(s* (0)) = >3 (Y, -X.) ©)
( BY=v=
N 2
estD(m(0)) = ——— ’ 10
(m(©) P{ S5l X eSS al, - l)} (10)
Credibility factor for the i-th region, according to [1], is calculated in form
P

Z =—" 11

L EG0) h

' D(m(0))

Estimates of the parameters E ( ),D are the same for all the regions, but

the credibility factor Z; differs from reglon to region. The higher is value of credibility factor
Z;, the higher is the value P; which characterizes the extent of the risk.
Then according to [1] and [4], for the estimation of credible health care costs the formula
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Em@)/ X)=Z X, +(1-Z)Em0)=Z X, +(1-Z)X (12)
is used.

4. Results

Results of the computations applying Bithimann Straub model are presented in this section.
Computations are based on a set of real data extracted from VZP yearbook, namely the
amount of persons insured by VZP and health care costs paid by VZP in main health care
segments in particular regions of the Czech Republic in years 2008-2013. Biihlmann Straub
model is applied to compute credible regional health care costs for the following time period.

Table 1 presents estimation of parameters of Biithlmann Straub modelestE(m(6)),

estE(s*(0)) and estD(m(6)) computed according to (8-10). These values show different
pattern in each health care segment.

Table 1: Bayesian estimates of parameters

Estimation of parameters | Hospitalization | Day surgery | Medication | Dentistry | Transportation | Equipment
estE(m(0)) 11,9061 4,415 3.61866 | 091956 | 039008 | 0.65793
estE(s* (0)) 88176,6 461447 | 105052 | 213,409 28457 978,475
estD(m(0)) 33,2866 1,70322 | 061971 | 0,0102 0,00391 | 0,10424
Table 2: Credibility factors for main health care segments in the considered regions

Region Hospitalization | Day surgery | Medication | Dentistry Transportation | Equipment
H. m. Praha 0,99941 0,99404 0,99626 0,99539 0,86106 0,99793
Stiedocesky 0,99938 0,99369 0,99604 0,99512 0,85416 0,99781
Jihocesky 0,99891 0,98897 0,99307 0,99146 0,76917 0,99615
Plzefisky 0,99872 0,98708 0,99187 0,98999 0,73955 0,99548
Karlovarsky 0,99791 0,97903 0,98677 0,98372 0,63443 0,99263
Ustecky 0,99924 0,99228 0,99516 0,99403 0,82697 0,99731
Liberecky 0,99868 0,98661 0,99158 0,98963 0,73266 0,99532
Kralovéhradecky 0,99870 0,98685 0,99173 0,98982 0,73624 0,99541
Pardubicky 0,99881 0,98794 0,99242 0,99066 0,75280 0,99579
Vysocina 0,99885 0,98834 0,99267 0,99097 0,75908 0,99593
Jihomoravsky 0,99937 0,99355 0,99595 0,99501 0,85131 0,99776
Olomoucky 0,99843 0,98413 0,99001 0,98770 0,69750 0,99444
Moravskoslezsky 0,99902 0,99007 0,99376 0,99231 0,78757 0,99654
Zlinsky 0,99886 0,98847 0,99275 0,99107 0,76113 0,99597

Table 2 presents values of credibility factors Z;, computed according to (11) for each region
in considered segments. The value of credibility factor Z; shows the effect of the regional data
on the value of the credible health care costs. (1 — Z;) shows the same effect for the national
data. The values of credibility factor are very high in all the Czech regions for most of the
segments. The exception is the transportation segment, where the values of credibility factor
show, that the effect of regional data is not high enough and it is necessary to consider
national data.
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Table 3 presents values of credible health care costs for main health care segments,
computed according to (12). The values of the credible health care costs can be used to
estimate the real regional health care costs in the following time period. It means, based on
data 2008-2013, the computed values of credible health care costs in each health care segment
estimate real regional health care costs in 2014. Whereas the values of credible health care
costs are comparable in almost all the regions in the dentistry segment, these values differ
from region to region in other segments. We can observe an outstanding position of region
Prague, where are the highest credible health care costs per person in hospitalization, day
surgery, medication, and equipment segments, but (according to small area) the lowest
credible costs for transportation.

Table 3: Credible costs (in CZK) for main health care segments in the considered regions

Region Hospitalization | Day surgery | Medication | Dentistry | Transportation | Equipment
H. m. Praha 25056 7257 5277 999 311 1342
Stiedocesky 6754 3254 2728 690 398 432
JihoCesky 9737 3692 3149 950 389 588
Plzensky 13638 4314 3589 966 492 892
Karlovarsky 6649 4757 2929 827 481 311
Ustecky 8327 4258 3055 854 365 425
Liberecky 9312 3223 2963 898 405 535
Kralovéhradecky 13480 3618 3797 955 382 683
Pardubicky 6946 5934 3354 972 364 406
Vysocina 8749 3473 3168 983 371 308
Jihomoravsky 13382 3806 3934 940 479 809
Olomoucky 13674 4006 4186 1046 380 625
Moravskoslezsky 13353 4941 4081 923 334 813
Zlinsky 7868 3915 3369 1004 362 390

5. Conclusion

Computations in this paper are based on a set of real data, in particular health insurance
data from the regions of the Czech Republic in years 2008-2013. Biihlmann Straub model is
applied to compute credible regional health care costs in main health care segments. Health
care costs per person vary from region to region. The computed values of credibility factors Z;
show that the health insurance companies cannot rely on the national data, because the
majority effect on the results relates very often to the regional information. The computed
values of the regional credible health care costs can be used to estimate the real health care
costs for the following time period.
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Financial health analysis of the selected company
focusing on liquidity
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Abstract

Financial analysis is an important part of corporate financial management. One key area of
financial analysis involves extrapolating the company's past performance into an estimate of the
company's future performance. Profit and profitability is in the centre of attention in many
companies. The issue of liquidity is often underestimated. It is also important to monitor
company's liquidity when we analyse the financial health of a company. If a company achieve a
profit at the end of accounting period it does not mean that it has no problems with payment.

It follows that the development of profit and the liquidity is different. The paper is focused on
the liquidity analysis of the selected company. The aim of this work is assessing the financial
situation of the selected company and proposes measures to improve its liquidity by calculating
the liquidity ratios.

Key words

Economic analysis, financial health of the company, liquidity analysis, liquidity ratios.
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1. Theoretical aspects of liquidity analysis

Financial analysis is very important part of management. It helps to identify the areas in
which company fulfils the objectives and the areas in which lags behind. The aim of financial
analysis is to determine the financial health of the company. If the financial analysis of the
company is processed regularly, it can also warn about the future problems in its
management. (Buc & Kliestik 2013) Liquidity analysis is part of the financial analysis.
Management of company has two basic tasks to ensure the profitability and liquidity. Area of
return is based on current accounting data and liquidity transformed them into cash flows. In
view of the progressing globalization of the economy and the increasing role of capital,
attention is turning to the financial flow, cash management and the related management of
liquidity. (Matz, 2011) Liquidity is defined as the ability of the company to meet its short-
term obligations in due time. It is a broader concept than solvency of the company. It is
influenced by several factors such as the company's revenue, company's possibility to get
credit and the amount of the liquid funds in the company. The development of profit and the
liquidity is different. It is very important to control, analyse and assess the liquidity in
company. (Bartosova, Hraskova & Paliderova 2014) The aim of the contribution is to realize
liquidity analysis of the selected company based on theoretical starting, identify root causes of
problems with liquidity in the company and proposes techniques to solve them.

" Ing. Anna Siekelova, postgradual student of the University of Zilina, The Faculty of Operation and
Economics  of  Transport and  Communications, Economic  department, e-mail:
anna.siekelova@fpedas.uniza.sk.
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1.1 Vertical and horizontal analysis of liquidity

At the beginning of the liquidity analysis we calculate vertical and horizontal analysis of
the liquidity. Vertical liquidity analysis is a static analysis. It is based on data from the
balance sheet. Liquidity of assets and liabilities is examined separately. In examining the
company's assets we have to determine their liquidity. Individual asset items are divided
according to their liquidity as follows:

e almost illiquidity — it contains tangible and intangible fixed assets,

¢ liquidity in long-term — it contains long-term financial assets,

e less liquidity — it contains inventories,

e assets components which are converted into cash in the short term — it contains short-

term receivables,

o the highest level of liquidity — it contains cash, cash equivalents, marketable securities

and money on current and deposit accounts. (Cisko & Kliestik 2013)

In examining the company's liability we divide them to own capital and borrowed capital.
Then we have to divide borrowed capital to short and long term. Liquidity analysis of
liabilities thus represents an analysis of its capital structure.

Horizontal liquidity analysis examines the relationship between assets and liabilities. On
the basis that it is possible to detect compliance or violation of the so — called the golden rule
of financing that says that current assets should be covered by short — term capital and vice
versa.

1.2 Ratio and differential indicators of liquidity

Ratios can be considered as the most widespread methodological tool in the financial
analysis. They express the relationship of financial — accounting information in quantitative
form. (Majercak & Majercakova 2013) Liquidity ratios determine the relationship between
current assets and current liabilities. The value of liquidity in the company can be monitored
by three indicators:

e liquidity ratio of 1st degree, called cash ratio,
e liquidity ratio of 2nd degree, called quick ratio,
e liquidity ratio of 3rd degree, called current ratio.

There are patterns for calculating various degrees of liquidity and the recommended values

for these indicators according to the literature. Based on these patterns we calculated liquidity

of the chosen company.
cash + cash equivalents

cash ratio = —
current liabilities

Cash ratio indicator expresses the immediate company's ability to pay its debts by cash and
cash equivalents. But the money in such form is unprofitable for company. Recommended
values of this indicator are different. Deviations are mainly due to the fact that the authors
have a different attitude to the commitment of funds in highly liquid form. (Moir, 1999)

cash + cash equivalents + short term receivables

uick ratio =
1 current liabilities

Quick ratio indicator expresses the company's ability to pay its debts by cash, cash
equivalents and account receivables. The decrease in this indicator occurs if current liabilities
are rising faster than current assets and it may cause the company's problems with liquidity.
Recommended value of this indicator should be in the range from 1.0 to 1.5. The required
value of this indicator is also determined by the structure of assets over time. The fact that
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there are some receivables which collection is unlikely in the company should be taken into
account in the calculation.

cash + cash equivalents + short term receivables + invetories

current ratio = —
current liabilities

This indicator tells about the extent to which the total current assets cover current
liabilities. The value of the indicator should range from 1.5 to 2.5. Its explanatory power
depends on the structure of current assets, liquidity of individual types of current asset and the
type of industry.

An important indicator is an indicator of insolvency. It is the ratio between short-term
liabilities and receivables of the company. In the event that the value of this indicator is over 1
we can talk about primary insolvency. If the value of this indicator is less than 1 we can talk
about secondary insolvency.

Differential liquidity indicators are calculated as the difference between the numerator and
denominator of liquidity ratios. Most researched of differential indicator of liquidity is net
working capital. It is a differential indicator of total liquidity. Indicator shows what proportion
of current assets is normally available in the company. It represents a certain reserve for
company. It also informs on respect for the golden rule of financing of company.

1.3 Ratio and differential indicators of liquidity

In connection with the concept of liquidity we have to mention the layout and structural
liquidity. When we compare payment options with payment obligation it means active and
passive balance sheet items. The starting point in assessing the liquidity is liquidity ratios,

Vertical status of these indicators does not affect the change in their internal structure.
Disposition liquidity is represented by state variables. The current ratio of liquidity is often
used, but it is not entirely accurate, because the amount of this indicator does not affect the
change of the internal structure of current assets. Therefore it is necessary to calculate also
structural liquidity. Using the coefficients (weights) which are differentiated according to
their importance to liquidity are individual components of current assets and current liabilities
converted. Greater importance to liquidity has components of current assets with higher
convertibility. For calculating the weights are used indicators of turnover. (Kral & Janoskova
2013)

For the calculation of the converted value of current assets is used following formula

converted value of current assets =1 X (1 —TI —TR) + R X (1 — TR) + cash + cash equivalents

Where:

I  inventories,

TI inventories turnover,
RT receivables turnover,
R receivables.

For the calculation of the converted value of current liabilities and loans is used following
formula:

converted value of current liabilities and loans = CL and L X (1 — TCL and L)

Where:
CL and L current liabilities and loans,
TCL and L current liabilities and loans turnover.
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Based on the converted values of current assets and current liabilities and loans can be
expressed as changes in the internal structure of current assets and current liabilities affect the

amount of total liquidity.

converted value of current ratio =

converted value of current assets

2. Practical example of the liquidity analysis

converted value of current liabilities and loans

Based on the above theoretical background we conducted liquidity analysis of the selected
company. At the beginning we calculate vertical and horizontal analysis of the liquidity.

Table 1: Assets distribution according to the liquidity

2009 2010 2011 2012 2013
the highest level of liquidity 625 756.00 4020 515.00 2 827 733.00 1 401 080.00 1289 741.00
converted into cash in the short term 1648 301.00 5668 431.00 3162 324.00 1659 523.00 2251 540.00
less liquidity 206 002.00 222 196.00 52 000.00 42 118.00 99 716.00
liquidity in long-term 40 208.00 115 805.00 66 236.00 92 140.00 92 628.00
almost illiquidity 982 695.00 893 756.00 885 720.00 767 682.00 766 788.00
total assets 3502 962.00 10920 703.00 6994 013.00 3962 543.00 4500 413.00

Table 1 shows that assets components which are converted into cash in the short term, it

means short-term receivable, achieve the highest amount during all period. The existence of
receivables has become a necessity in the area of functional and effective market economy.
Companies tend to have different production cycles. It follows that these entities have cash at
different times. Temporal resolution due to its character we include into the assets that are
liquidity in long-term as in the long-term receivables. Assets distribution is connected with
character of production.

The following tables (2,3) shows liquidity vertical analysis of liabilities.

Table 2: Vertical liquidity analysis — liabilities

2009 2010 2011 2012 2013
own capital 1539 979.00 1752 724.00 1283 730.00 1414 632.00 1618 541.00
borrowed capital 1962 983.00 9167 979.00 5710 283.00 2547911.00 2 881 872.00
total capital 3502 962.00 10 920 703.00 6994 013.00 3 962 543.00 4500 413.00

We divided liabilities to own capital and borrowed capital. Then we have to divide
borrowed capital to short and long term. As we mention liquidity analysis of liabilities thus
represents an analysis of its capital structure. We can see that company usually use short-term
borrowed capital to finance its activities. Borovsky recommended continuous strengthening of
financial independence. On the other hand, it is necessary to consider the benefits of using
borrowed capital. (Borovsky 2001) The amount of borrowed capital should take into account
opportunities of the company to pay for it. Liquidity also depends on company total
indebtedness. Total indebtedness is one of the most important indicators of indebtedness of
companies, which is expressed as a percentage. According to Finstat average indebtedness of
Slovak republic in 2013 was 68,58 %. Trnava region was the only region with total
indebtedness higher than average. On the other hand Banska Bystrica region had the lowest
value, 59.50%. This low value against other regions it is due to a majority of the companies
with low indebtedness in terms of assets, such as agriculture and forestry, energy and mining.
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Another reason is the presence of a smaller number of firms from sectors with high value of
this indicator, such as finance. In Trenc¢in and Zilina region the situation was similar because

of the same reasons.

The major part of borrowed capital in company consists of short-term borrowed sources.

Table 3: Vertical liquidity analysis — liabilities

2009 2010 2011 2012 2013

long-term borrowed capital 59.93 20.84 14.04 36.15 29.65

short-term borrowed capital 40.07 79.16 85.96 63.85 70.35

total borrowed capital 100.00 100.00 100.00 100.00 100.00

The following table shows horizontal liquidity analysis.
Table 4: Horizontal liquidity analysis
2009 2010 2011 2012 2013
long-term capital 2 716 432.00 3 663 646.00 2 085 736.00 2335 828.00 2 472 997.00
long-term assets 1022 903.00 1 009 561.00 951 956.00 859 822.00 859 416.00
difference 1 693 529.00 2 654 085.00 1133 780.00 1476 006.00 1613 581.00
short-term capital 786 530.00 7257 057.00 4908 277.00 1626 715.00 2027 416.00
short-term assets 2 480 059.00 9911 142.00 6 042 057.00 3102 721.00 3 640 997.00
difference - 1693 529.00 - 2654 085.00 - 1133 780.00 - 1476 006.00 - 1613 581.00

Horizontal liquidity analysis shows compliance or violation of the golden rule of financing

that says that current assets should be covered by short — term capital and vice versa. As we
can see company covers its short-term assets by long-term capital. This state is called
“overcapitalised”. It is not as dangerous as under-capitalization of the company, on the other
hand, the company could consider using long-term capital in a way that it brings higher
profits. (Misankova, Kocisova & Kliestik 2014)

Following table show calculation of ratio liquidity indicators. Bolded numbers are less than
recommended values of these indicators. The level of liquidity corresponds to the
recommended value or takes very close during period.

Table 5: Ratio liquidity indicators

2009 2010 2011 2012 2013

cash ratio 0.80 0.55 0.58 0.86 0.64
quick ratio 2.89 1.34 1.22 1.88 1.75
current ratio 3.15 1.37 1.23 1.91 1.80

Table 6 shows converted value of current ratio that takes into account changes in the
internal structure of assets.
Table 6: Converted value of current ratio

2009 2010 2011 2012 2013
Converted value of asstes 2393 401.13 9 549 361.60 5949 478.94 3072 932.70 3593 132.81
Converted value of liabilities 716 185.37 229161049 3678 382.07 1.345703.75 1754 875.51
Converted value of current ratio 3.34 4.17 1.62 2.28 2.05

In 2013 current liquidity in all regions of Slovakia did not reach the recommended value as

W€ can S€E€.
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Figure 1 average current liquidiry of regions in Slovakia in 2013
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Lowest current liquidity was achieved in the KoSice region It is largely influenced by US
Steel KoSice. Without this uurrent liquidity company would be only 0.91 and vice versa
highest value was reached in the Nitra region as you can see.

2.1 The results of the analysis, suggestions and recommendations

There are two basic causes of liquidity problems: poor structure of assets - their volume
and structure does not match the business activities, and poor structure of liabilities - the
company has not sufficient equity value and vice versa high dependence on borrowed sources.
The reasons are explained in the table below.

Table 7: The reasons of the liquidity problems

Poor structure of assets Poor structure of liabilities
Return on assets is not in line with the price of their Cash flow does not create free funds for the
coverage repayment of foreign sources
Low utilization of fixed assets The high price of foreign sources

Assets are contained a high proportion of non-working

components (doubtful debts, etc.). e Sl O pTshis(s

Low speed of current assets Booming unprofitable of business
Violation of the balance sheet golden rule Lack of equity value
Ineffective management of liquidity Disproportionate dependence on foreign sources

We would like to highlights not only the causes of liquidity problems but also some
general recommendations how to solve them:

entrepreneur should not spend more resources than is available - purchase of goods or
services should be carried out with sufficient funds to pay them; although certain debt
ratio is permissible for the company, too high value may be an indication of serious
financial problems; authors states that the debt ratio in the company should not exceed
more than 70%,

respect of the balance sheet golden rule - company stability depends on structure of
financial resources but also on the rationality of the relationship between assets and
liabilities, current assets should be financed by short-term capital and vice versa,
assessment of return of foreign sources - foreign sources should be a priority used to
finance activities that are profitable for the company, so they can be repaid properly
and on time, this rule is much more difficult to followed, if the company has lack of
Own resources,

correct determination of the supplier financial possibilities - outstanding claims,
affects on the liquidity problems, the main cause is the incorrect determination of
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payment terms that do not reflect the real financial capacity of the supplier, the
attention should be focused on the supplier verifications, preparing contractual
relationship, the payment terms, the likelihood of slip payments and also using of
hedging instruments.

Based on the results of the liquidity analysis of the selected company, it is possible to state
that the company has not significant liquidity problems. The values of several indicators reach
values that are higher than the recommended. It is also possible to say that the business is not
adversely affected golden balance rule. The company has sufficient cash to repay its
obligations. Liquidity analysis of the company would be complemented by comprehensive
financial and economic analysis. After the analysis, we recommended the company continue
to follow the evolution of liquidity. It is also to consider whether the available funds at their
disposal, could be used in a way that brought him profit.

3. Conclusion

Uncertain financial management, uncontrolled liquidity, inefficient management of claims,
incorrect investment or wrongly choose of the market on which the entrepreneur wants to do
business and many others cause risen of liquidity problems in the company. (Misankova &
Chlebikova 2013) In conclusion we provide some recommendations. Purchase of goods or
services should be carried out with sufficient funds to pay them. Entrepreneur should not
spend more resources than is available. Respect of the golden rule of financing because
company stability depends on structure of financial resources but also on the rationality of the
relationship between assets and liabilities. (Valaskova, Gavlakova & Dengov 2014)Very
important is also assessment of return of foreign sources. Borrowed capital should be a
priority used to finance activities that are profitable for the company, so they can be repaid
properly and on time. This rule is much more difficult to followed, if the company has lack of
own resources. Next recommendation is continuous strengthening of financial independence.
Some authors recommends to use profit to strengthen own funds, even if the company does
not pay dividends. (Borovsky 2001) Correct determination of the supplier financial
possibilities - outstanding claims effects on the liquidity problems. The main cause is the
incorrect determination of payment terms that do not reflect the real financial capacity of the
supplier. The attention should be focused on the supplier verifications, preparing contractual
relationship, the payment terms, the likelihood of slip payments and also using of hedging
instruments.
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Booked securities: are they securities or not?

Martina Skalicka Dugatkova'

Abstract

The aim of this paper is to evaluate the use of the term "security" in professional economic texts
in terms of recent private law recodification. The paper compares the extent to which the
understanding of the concept of "security" in the area of finance matches with its legal
definition, which has changed considerably in relatively recent recodification of civil law. It
also discusses the relation of this concept with the concept of "investment instrument".
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1. Uvod

V préavni doktring je rozliSovano $irsi a uzsi pojeti cenného papiru. V Sir§im pojeti jsou pro
n¢j charakteristické dva znaky: prvnim je hmotny substrat, tedy listina, na které je zachyceny
uréity pisemny projev, druhym znakem je cennost listiny v pravnim smyslu, kdy ji ¢ini
cennou nasledky, které s ni spojuje pravni fad. Podstatou SirSiho pojeti cenného papiru je
skute¢nost, ze pravo miize byt uplatnéno, pfevedeno a viibec trva pouze spole¢né s listinou.
(Kotések, 2009) Vlivem technologii a dematerializace pak néktefi autofi nahradili pojem
,»listina® pojmem ,,nosic¢*. (D&dic, 2000)

Funkce cenného papiru odborna literatura zpravidla déli na funkce ekonomické a funkce
cennych papira je funkce distribuéni (pfevod penéznich prostiedkd a jinych statkl tam, kde je
jich nejvice zapotfebi zhlediska rozvoje podnikani), dal§imi funkcemi jsou funkce
mobilizaéni (prostfedek ptrevodu jméni k tém, ktefi maji potiebné subjektivni vlastnosti
k realizaci podnikatelské cinnosti), Uve€rova, platebni ¢i usnadnéni pievodu hmotnych
pfedmétl. Z pravniho hlediska ma cenny papir funkci prikazni (jako dikaz existence daného
subjektivniho prava), legitimaéni (prokazuje se jim majitel pii vykonu svych prav), zvysSeni
mobilnosti (pfechod subjektivniho prava s pfevodem cenného papiru) a funkci liberacni
(odstraniuje nutnost zkoumat, zda povinny plni skute¢né osobé opravnéné). (Kotasek, 2009)

Tento piispevek si klade za cil zhodnotit pouzivani pojmu ,,cenny papir” v odbornych
ekonomickych textech v podminkach rekodifikované legislativy, srovnat, do jaké miry se
shoduje faktické chapani pojmu ,,cenny papir* v oblasti financi s jeho pradvnim vymezenim,
které se relativné nedavnou rekodifikaci soukromého prava znaéné¢ zménilo. Déle se vénuje
souvislosti pojmu ,,cenny papir* s pojmem ,,investi¢ni nastroj*.

2. Data a metody

Metodou obsahové analyzy byly zpracovany monografie uzndvanych autor
ekonomickych a pravnich textli, zdkony a dal$i pravni normy a komentaie k zdkontim. Blize
viz pouzitou literaturu. Pomoci metody komparace byl srovnavan vyznam pojmil ,,cenné

' Mgr. Ing. et Ing. Martina Skalickd Dusatkova, Brno University of Technology, Faculty of Business
and Management, Department of Economics, Kolejni 2906/4, 612 00 Brno — Kralovo Pole, Czech
Republic, E-mail: martina.dusatkova@gmail.com
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papiry*“ a ,,zaknihované cenné papiry“ a dale pojmu ,investicni nastroje” pfed a po
rekodifikaci C¢eského soukromého prava a vyznam pojma v pravni doktrin€, v pramenech
prava a v odbornych textech ekonomického zaméteni. Pro zhodnoceni moznosti pouzivani
téchto soucasnych pravnich pojma v souladu s jejich legislativnim vyznamem v ramci
odbornych ekonomickych texti byla uzita syntéza.

3. Vysledky

3.1 Zména pravni upravy ¢eského soukromého prava

Rekodifikace ¢eského soukromého prava znamenala vyznamnou zménu norem a byla
zavrSena k 1. 1. 2014, kdy nabyl uc¢innosti novy obcansky zakonik a zdkon o obchodnich
korporacich. Pted rekodifikaci existoval v ceském pravnim tadu pouze demonstrativni vycet
cennych papirti, a to v zdkoné¢ o cennych papirech. Legélni definice nebyla pfitomna, kdyz
jako voditko pro definici bylo povazovano ustanoveni obcanského soudniho fadu, které se
tykalo umoteni listin a podle néjz byla cennym papirem takova listina, kterou je tieba
ptedlozit k uplatnéni prava v ni inkorporovaného. V otdzce moznosti vydani inomindtnich
cennych papiri nepanovala jednotnost, nebot’ vyslovna uprava chybéla a vyklady nékterych
ustanoveni pravnich piedpisi se ligily. Cast pravni vefejnosti dovozovala pfipustnost
nepojmenovaného cenného papiru, druhd ¢ast takovy vyklad pravnich ptedpist odmitala.

Cenné papiry pfitom de iure mohly existovat ve dvou odlisSnych podobach, zakonem
definovanych, a to v podob¢ zaknihované a v podobé¢ listinné. S pouzitim konstrukce dvoji
fikce se na zaknihované papiry hledélo, jako by mély hmotny substrat, do kterého bylo pravo
inkorporovéano.

Pravni podstata cenného papiru byla pted rekodifikaci pomérné nejasnd, vedla se odborna
diskuse o tom, zda lze cenny papir podiadit pod kategorii véci, nebo prava, ¢i jiné majetkové
hodnoty, nebot’ pravé na ty se predméty obcanskopravnich vztahli podle Upravy pied
rekodifikaci rozliSovaly (Kotasek, 2009).

Soucasny obcansky zakonik zavedl Siroké pojeti véci v pravnim smyslu (s legislativni
zkratkou ,,véc* a urdil tak jednoznaén& povahu cenného papiru jako véci movité. Uprava
cennych papiri doznala v ramci rekodifikace soukromého prava vyznamnych zmén, zejména
ve sméru k liberdln¢jsSimu pojeti. Pfedev§im ovSem piinesla do t¢ doby postradanou legalni
definici pojmu, a to v souladu s vySe uvedenym S§ir§im pojetim pravni doktriny: ,, Cenny papir
je listina, se kterou je prdvo spojeno takovym zpiisobem, Ze je po vydani cenného papiru nelze
bez této listiny uplatnit ani prevést.” Definice vychazi ze Svycarského zdkona o obliga¢nim
pravu, stejné jako napt. pravni Gprava italskd nebo polskd. Soucasna pravni uprava jiz také
vyslovné piipousti vydani nepojmenovaného cenného papiru. Nova pravni uprava vSak
opustila dvoji fikci a vytvofila dvé samostatné kategorie véci. Vedle pojmu ,,cenny papir®,
jenz je tedy nyni vniman tradi¢nim zplsobem, kdy je jeho pojmovym znakem listina, tak
soucasny obcansky zdkonik zna jest¢ odliSny pojem ,,zaknihovany cenny papir®, jenz je
chapan jako néco, co do pojmu cenného papiru nepatii (Svycarsky zdkon, kterym byl
tuzemsky obcansky zdkonik v tomto ohledu inspirovan, pouZivd pojmy ,.cenny papir -
Wertpapier a ,,cenné pravo* — Wertrechte). Zaknihovany cenny papir pfedstavuje nadhrazku
cenného papiru zapisem do pfislusné evidence a nelze jej prevést jinak, nez zménou zépisu
v této evidenci. Krom¢ ptipadl, kdy to jejich povaha nebo zdkon vylucuje, se vSak na
zaknihované cenné papiry pouziji ustanoveni o cennych papirech. Pii této konstrukci jiz fikce
hmotného substratu neni potiebnd a neni tedy pfitomnd. Skutecnost, ze po rekodifikaci byla
zachovéna terminologie pfi zcela odliSném obsahu, miize pak v praxi, napt. prave pii tvorb¢ a
studiu odbornych ekonomickych textd, plsobit znaéné problémy, pokud by méla byt
reflektovana. I autofi komentare k novému obcCanskému zakoniku takové soucasné pojeti
kritizuji, kdyz v zachovani stejné terminologie s jinym vyznamem vidi zakladni problém
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koncepce obCanského zakoniku jako vysledek velmi kontroverzniho legislativniho kroku.
(Svestka, 2014)

Forma cenného papiru, resp. zaknihovaného cenného papiru

Forma cenného papiru miize znit na dorucitele, na fad nebo na jméno, rozdil je v tom, jak
se prevadi vlastnické pravo. Je zaloZena vyvratitelnd domnénka, ze cenny papir obsahujici
jméno je cennym papirem na fad, a dale téz nevyvratitelnd domnénka, ze cenny papir, na
némz jméno uvedeno neni, je cennym papirem na dorucitele. Zaknihované cenné papiry podle
obcanského zékoniku oproti predchozi pravni upravé formu nerozlisuji a prevadéji se v rdmci
jejich virtudlni evidence. Jsou stanoveny podminky pro pfeménu zaknihovaného cenného
papiru na cenny papir, resp. naopak (pfed rekodifikaci byla zména podoby cenného papiru
upravena vefejnopravnim zdkonem o podnikdni na kapitdlovém trhu, nyni je zména cenného
papiru na zaknihovany cenny papir, resp. naopak, upravena obcanskym zékonikem).

Zakon o obchodnich korporacich vSak ze zrusené¢ho obchodniho zakoniku pfejima
pon¢kud nest’astnou konstrukci upravy formy akcie, kdy akcii na majitele povazuje za cenny
papir na dorucitele, a akcie na jméno povazuje za cenny papir na fad — akcie na jméno tudiz
neni cennym papirem na jméno (akcie ve forme cenného papiru na jméno zakon neptipousti).
Forma na fad nebo na dorucitele je stanovena dokonce piekvapivé obdobné i pro zaknihované
akcie, byt obecn¢ zaknihované cenné papiry jiz formu nerozlisuji.

3.2 Cenné papiry v odbornych textech ekonomického zaméreni

Ekonomické véda nemlze vzdy v teoretickych konceptech odliSovat chapani a pouzivani
pojmt podle prostiedi pravniho fadu jednotlivych zemi. Naptiklad ekonomické modely
funguji jako zjednoduSeni skutecnosti, jehoZ smyslem je pochopit princip chovani celého
systému, slouzi ke snazSimu pochopeni a predikci ekonomickych jevit (Urban, 2015).
Z hlediska ekonomickych funkci neni ,,podoba* cenného papiru pfili§ podstatna. Neni tedy
divu, Ze ekonomové v odbornych textech rekodifikacni zmény nereflektuji a zaknihované
cenné papiry i nadale podiazuji pod cenné papiry, nebot’ koncepce rozliSujici ,,podobu*
cenné¢ho papiru je pro ekonomické tvahy nejlépe vyhovujici (zaknihované cenné papiry
povaZzuje za cenné papiry i nadale napt. Rejnus, 2014 nebo Urban, 2015), nebo 1épe vyhovuji
v souvislosti s tim, Ze v oblasti t€etnictvi ¢i dani zdkon stanovuje, zZe se ustanoveni o cennych
papirech pouziji i na zaknihované cenné papiry (zaknihované cenné papiry povaZuje za cenné
papiry i napft. kol. autorti, 2015 nebo Skalova, J. a kol, 2015).

3.3 Investi¢ni nastroje

Regulace kapitdlového trhu byla po obnoveni jeho fungovéani v porevolucnich letech
upravena nejprve v zdkoné o cennych papirech. Pozdé¢ji vznikl vetfejnopravni zakon o
podnikani na kapitdlovém trhu, ktery pfinesl i pojem a demonstrativni vycet investi¢nich
nastrojii a zdkon o cennych papirech zustal az do svého zruSeni soucasnym obcanskym
zakonikem jiz jen soukromoprdvnim piedpisem omezujicim se v podstaté pouze na
demonstrativni vycet cennych papiri a smlouvy o cennych papirech. Pojem investicniho
nastroje pritom vychdzi ze smérnice o trzich s finanénimi nastroji MiFID, kde jde o souhrnné
oznaceni pro nastroje, které se obchoduji na kapitadlovém trhu. Termin poskytuje prostor pro
jednotné oznaceni nastrojl, které mohou byt v jednotlivych €lenskych zemich Evropské unie
definovany a upraveny odlisné.

Z pravniho hlediska se tedy pojmy cenného papiru, resp. zaknihovaného cenného papiru, a
investi¢niho nastroje prekryvaji, kdyz cenny papir miize, ale nemusi byt zaroven i investicnim
nastrojem a naopak, investi¢ni nastroj mize, ale zaroven nemusi byt cennym papirem.
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4., Zavér

Rekodifikace ceského soukromého prava piinesla do oblasti cennych papiri zasadni
zmény. Tento piispévek se zabyva terminologickymi aspekty téchto zmén a jejich dopadem
do tvorby odbornych ekonomickych texti.

Za stézejni zmeénu lze v oblasti rekodifikované upravy cennych papirit povazovat tstup od
koncepce dvoji podoby cenného papiru s vyuzitim dvoji fikce, smérem k tradi¢nimu pojeti
cenného papiru a samostatn¢ definovaného institutu zaknihovaného cenného papiru, jenz
mize cenny papir pouze nahrazovat, a to zédpisem do pfislusné evidence. Tato pravni Gprava
je Casti pravni verejnosti kritizovana.

Ve zkoumanych textech uvedené pojmové oddéleni neni ekonomickou odbornou
vetejnosti reflektovano; zaknihovany cenny papir je 1 nadale chapan jako cenny papir.

Pojmu ,,investi¢ni nastroj* se rekodifikace soukromého prava nedotkla, mj. proto, Ze jde o
pojem vetejnopravni, slouzici pravni Gpraveé regulace obchodovani na kapitélovych trzich. Jde
o Siroky pojem, zastiesujici nastroje definované pravnimi tady riznych zemi odlisné a jeho
Sife umoziiuje jeho vyuziti v odbornych ekonomickych textech zcela v souladu s jeho
legislativnim vyznamem.

Pro velmi ndzornou ilustraci slabych stranek soucasné pravni Upravy cennych papirii
uvadim jeji nejvice matouci diisledky. Podle soucasné pravni upravy plati, ze:

- zaknihovany cenny papir neni cenny papir,

- akcie na jméno neni cennym papirem na jméno (je cennym papirem na fad),

- na Burze cennych papiri Praha se neobchoduje s cennymi papiry (ale s investicnimi

nastroji, které jsou zpravidla zaknihovanymi cennymi papiry),

- obchodnici scennymi papiry zpravidla scennymi papiry neobchoduji (rovnéz
obchoduyji s investi¢nimi nastroji, které jsou obvykle vyhradné zaknihovanymi cennymi
papiry).

Pfestoze souCasné pravni Upravé cennych papiri nelze upfit urcity posun smérem

k lepSimu, napt. jde o existenci legalni definice, liberalizaci upravy ¢i o odstranéni obtézujici
duality smluvni Gpravy o cennych papirech, jin¢ kroky jsou ptfinejmenSim sporné. Odd¢leni
pojmi ,,cenny papir a ,,zaknihovany cenny papir pii soucasném pievzeti této terminologie
z predeslé pravni upravy, kde nabyvala odliSného vyznamu, pfinasi silné jazykové zmateni a
interpretacni problémy. Pokud jiZ autofi nového obcanského zakoniku zvolili ,,Svycarskou*
cestu, bylo by sohledem na praxi a nutnost uzivani pojmt v odbornych ekonomickych
textech vhodnéjsi terminologicky pojmy oddélit od pojmii uzivanych pted rekodifikaci.
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The possibility of transferring the enterprise name
of a entrepreneur and its comparison to the usage
of franchise

Roman Skalicky'

Abstract

Since January 1, 2014 the Czech legislation allows for a separate enterprise name transfer as a
designation of entrepreneurs. This paper aims to clarify the terms of such a transfer, the
possible motivations of entrepreneurs, which could lead to the acquisition of the enterprise
name from the other with respect to the prohibition of interchangeability, deception and other
requirements. On these motivations will also depend the valuation method of the enterprise
name in respect to potential business transactions. The contribution pays special attention to the
comparison of the bought enterprise name and the usage of franchise as a tool subscribing an
entrepreneur to certain values and communicating these values into the business environment.
The aim of this paper is also the comparison of the impact of the acquisition of these intangible
assets to the performance indicators of the business entity.

Key words

enterprise name, intangible assets, franchise, valuation.
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1. Uvod

V ekonomické literatuie termin ,,firma* ¢asto reprezentuje podnikatele nebo jeho obchodni
zavod. ,,Termin  firma’ je v ekonomickém vyznamu pouzivan predevsim ve smyslu jednoho z
ekonomickych subjektii (Skalicka Dusatkova, 2015). V tomto pfispévku je vSak terminem
,»obchodni firma* chdpano pouze oznaceni podnikatele, tak, jak je definovano v obCanském
zékoniku v §§ 423-428 (2012). Jde tedy pouze o oznaceni, pod kterym podnikatel vystupuje a
které je zapsdno do obchodniho rejstiiku. Rekodifikace soukromého prava od 1. 1. 2014
uvolnila dispozici s timto oznacenim. Podle ptedchozi pravni Upravy (Obchodni zakonik,
1991) byl ptevod obchodni firmy vazan vyhradné na pfevod podniku nebo jeho ¢asti (§ 11,
odst. 4). Nova pravni Uprava (Obcansky zakonik, 2012) chape obchodni firmu jako véc
v pravnim smyslu (§ 489 OZ), ¢imz pfipousti moznost dispozice s ni, pfi¢emz zaroven
odpadla 1 podminka soucasného pifevodu obchodni firmy s podnikem (dnes obchodnim
zédvodem) nebo jeho Casti. O uvolnéni obchodni firmy pro majetkové dispozice explicitné
hovoti i divodové zprava k obéanskému zakoniku (Ministerstvo spravedlnosti CR, 2012, s.
108)

Samostatny ptfevod obchodni firmy ma vSak i pfes to fadu omezeni. Uvolnéni samostatné
dispozice s obchodni firmou vyvolava otazky, v jakych situacich by mohlo dojit k prodeji
obchodni firmy, jaké by byly motivace zicastnénych stran, k jakému by mohly dojit ocenéni a
jaké by to mohlo mit dasledky pro vykazovani a hodnoceni ekonomické vykonnosti na
transakci zaCastnénych podnikli ve srovnani s jinymi néstroji oznacovani. Témto otazkam se
vénuje tento prispévek.

' Ing. Roman Skalicky, Masaryk University, Faculty of Economics and Administration, Department of
Finance, Lipova 41a, 602 00 Brno, Czech Republic, E-mail: Roman Skalicky8849@mail.muni.cz
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2. Metody

Pouzitou metodou je analyza moznosti kupujiciho a prodavajiciho obchodni firmy, jejich
motivl pii respektovani soucasného ¢eského pravniho fadu upravujiciho nakladani s obchodni
firmou. Déle je vyuzitou metodou komparace pii hodnoceni dasledkd pouziti obchodni firmy

vvvvv

3. MozZnosti a omezeni prevodu obchodni firmy

Diky nové podob¢ pravni Upravy lze obchodni firmu charakterizovat jako véc v pravnim
smyslu (,,vSe, co je rozdilné od osoby slouzi potiebé lidi“, § 489 OZ), z cehoz se dale odvijeji
moznosti dispozice s ni. Moznost uzivani dané obchodni firmy je vSak podminéna tadou
podminek. Podnikatel miize mit pouze jednu obchodni firmu. Obchodni firma nesmi byt
zaménitelna ani pusobit klamaveé. Kdo nabude obchodni firmu, musi pfipojit idaj o pravnim
nastupnictvi (§§ 423, 424, 427). Nékteré osoby se do obchodniho rejstiiku zapisuji povinné
(Zakon o vetejnych rejstiicich, 2013, § 43), musi mit tedy né¢jakou obchodni firmu. Pokud ma
dojit k prodeji obchodni firmy, je tieba se jak na stran¢ prodavajiciho, ale zejména na strané
kupujiciho s témito pozadavky vyrovnat.

Z uvedeného vyplyva, Ze prodavajici obchodni firmy si tedy musi nejprve zménit obchodni
firmu (pokud ovsem soucasné nezanikd) na jiné oznaceni, nebot’ musi né¢jakou mit, a zaroven
nemohou mit dva subjekty totoznou obchodni firmu. Podkladem pro zménu obchodni firmy
v obchodnim rejstiiku vSak zfejmé nebude kupni smlouva mezi subjekty, ale rozhodnuti o
zménach spolecenskych smluv dotéenych subjekti v disledku uzavieni kupni smlouvy,
v nichz dochazi ke zméné obchodnich firem.

Za zavazngjSiho charakteru, z pohledu vyuzZitelnosti potfizené obchodni firmy, Ize
povazovat pozadavky na nezaménitelnost a neklamavost a poZzadavek doplnéni udaje o
pravnim nastupnictvi. Pravé moznost opfit se o néci dobré jméno a z toho plynouci vyhody by
ziejmé byly hlavnim motivem potizeni obchodni firmy od jiného. Zékon to vSak zapovida.
Pozadavek na neklamavost a nezaménitelnost vede k nutnosti jasné odliSit novy subjekt
uzivajici obchodni firmu 1 od subjektu, ktery ji uzival pfed nim (tfebaze jiz zanikl), a to
alespon urcitou formou dodatku. Podoba tdaje o nastupnictvi je vSak ponechdna na volbé
nového uzivatele obchodni firmy.

1.1 Motivy porizeni obchodni firmy

S obchodni firmou jako oznacenim podnikatele je spojena urcita kultura jeho podnikani,
kvalita vyrobki a sluzeb, tradice, region, vztahy k Sir§imu okoli apod. Prestoze
pravdépodobné nejsilnéjsi motiv samostatného pofizeni obchodni firmy — pfimé vyuZiti
dobrého jména jiné¢ho subjektu (popft. jeho vyrobkii nebo sluzeb) osvojenim si jeho obchodni
firmy bez dalSiho je zdkonem zapovézen, pofizeni obchodni firmy jiného (se soucasnym
odliSenim od ptvodniho subjektu) miize byt silnym komunika¢nim néstrojem ve vztahu k
okoli. Prezentaci takové obchodni firmy se kupec miiZze piihlésit k ur€itym podnikatelskym
hodnotam, komunikovat se zdkazniky, zaméstnanci, dodavateli, regulatory a dalSimi subjekty
ze svého okoli. Pfevzit obchodni firmu od jiného muze byt vyhodné v situaci, kdy napf.
zakaznici maji s danou obchodni firmou spojenu ur€itou charakteristiku produktu, Groven jeho
kvality, zplsob jeho konzumace apod. Takovyto divod piebirani ciziho oznacovani lze
identifikovat 1 u napft. u franchisy. V ptipad¢ franchisového vztahu franchizant mtize kromé
jiného vyuZzivat napf. obchodni jméno nebo ochrannou zndmku franchisora, aby mohl Iépe
komunikovat své produkty se zakazniky. (Rezni¢kova, 2009)

Moznost kompaktné¢ komunikovat urcité hodnoty, zvyklosti ve svém jednadni mize byt
vyhodna i vzhledem k ostatnim subjektim, se kterymi podnikatel jednd. Predpokladem
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takového vyuziti vsak je, Ze dand obchodni firma je, alespon regiondln¢, u cilovych subjekta
dostate¢né znadma a je pifijimana zddoucim zptisobem.

Dalsim motivem muze byt sdzka kupujiciho na to, ze pfestoze doplni tidaje o néstupnictvi,
Cast prestize ptuivodniho majitele obchodni firmy, nebo jiného atributu obchodni firmy piejde
v o¢ich zakaznikl (popf. dalSich osob) i na néj (z toho divodu je patrné zakdzano pouzivat
chranéné oznaceni ptivodu nebo chranéné zemépisné oznaceni i dovétky ,,napodobenina, ,,na
zpusob* apod). (Zakon o ochrané oznaceni piivodu a zemépisnych oznaceni, 2001).

Na stran¢ prodavajiciho mize rozhodnuti o prodeji obchodni firmy padnout v situaci
ukoncovani podnikatelské ¢innosti, popt. ukoncovani podnikatelské ¢innosti v oboru, s nimz
je oznaceni obchodni firmy spojeno, v situaci finanéni tisn¢ apod.

1.2 Ocenéni obchodni firmy

Ocenéni obchodni firmy tUzce souvisi s motivy, pro které je pofizovana. V ptipade
kupujicitho jsou nepiekrocitelnym limitem ndklady vybudovéni vlastni obchodni firmy
s Zadoucimi atributy. Druhou omezujici podminkou je porovnani vynaloZenych ndkladd na
pofizeni obchodni firmy s faktickymi pfinosy napt. ve form¢ dodatecného cash-flow,
snizeného rizika ¢i ovlivnéni faktoru casu. Vy¢isleni odhadu ptinosi by v zdvislosti na
konkrétnim piipadé mohlo spocivat v odhadu dodatecnych trzeb diky potizené obchodni
firmé, odhadu sniZzenych ndkladii na najimani zaméstnanci apod. SniZeni odhadovaného
rizika by pak mohlo byt reprezentovano vyssi loajalitou zakaznikll (nizsi volatilitou trzeb),
lepSimi vztahy s obchodnimi partnery, reguldtorem apod. Zmény v téchto oblastech by se
mohly promitnout do zmény ndkladl investovaného kapitalu. Prestoze jde o pomérné tézko
odhadnutelné veliCiny, postup ocenéni obchodni firmy z pohledu kupujiciho by nemél byt
podstatné odliSny od ocenéni jinych nehmotnych aktiv, jako je ochrannd znamka nebo
franchisa (Svacina, 2010). Z pohledu prodejce, ktery ukoncuje ¢innost v oboru nebo smétuje
k zaniku, je zfejmé piijatelnd jakakoliv cena nad trovni transakénich nékladd. Skute¢na cena
obchodni firmy by se pak zfejm¢ pohybovala mezi témito krajnimi body jako vysledek
vzajemné argumentace a vyjednavani (Mafiik, 2011).

4. Specifika porizeni obchodni firmy

K oznafovani sebe sama, vlastnich vyrobkii a sluzeb miiZze podnikatel uZzit i jinych
chranénych nastrojii oznaCovani, nez je pouze obchodni firma. Nejcastéji to ziejmé bude
pofizeni ochranné znamky, vyuziti chranénych oznaceni plvodu, chranéného oznaceni
zemépisného pivodu (popf. vyuziti oznaeni ,tradi¢ni specialita®) nebo vyuziti franchisy.
Proti témto nastrojiim chranéného oznacovani ma uziti obchodni firmy fadu odli$nosti. Pouze
v ptipad€ obchodni firmy a ochranné zndmky miiZe mit uzivatel oznaceni pod plnou kontrolou
(u chranénych oznaceni ptivodu nemiize vyloucit producenty spliujici specifikaci produktu,
v pfipad¢ franchisy kontroluje oznaceni franchisor). Na rozdil od ostatnich oznaceni,
obchodni firma spolu s franchisou nepozivd Zadné specialni pravni ochrany. I kdyz lze
teoreticky uvazovat o zdvazku zpétného pfevodu obchodni firmy, jejim uZivatelem, na rozdil
od ochranné znamky nebo franchisy je vzdy jen jeji soucasny majitel. Majitel obchodni firmy
tak miiZze snadngji usilovat o posunovani vyznamu a chdpani obchodni firmy, nez franchisant
franchizového oznaceni nebo uzivatel cizi ochranné zndmky (chranéné oznaceni jsou obvykle
pod vlivem vice uzivajicich subjektit).

4.1 Udetni aspekty, komparace s franchisou
Vnimame-li pofizeni obchodni firmy jako ptihlaseni se k ur¢itym hodnotam, postupiim,
jednani, pak asi nejbliz§i porovnatelny nastroj zahrnujici nejen oznaceni produktu, ale 1 Sirsi
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kontext jeho poskytovani zahrnujici napt. know-how, technologické postupy atd. je franchisa
(Reznickova, 2009).

4.1.1 Franchisa

Cesky pravni ¥ad pojem franchisa nezahrnuje, nicméné v rozhodnuti Vrchniho soudu
v Praze je franchisova smlouva chapana jako ,, poskytnuti vyrobniho nebo obchodniho know-
how a dalsich prumyslovych prav poskytovatelem prijemci za to, zZe prijemce vysledky svého
podnikani uvede na trh. “ (Vrchni soud v Praze, 2000)

Evropska franchisiova federace definuje franchising jako ,,urcitou formu smluvni
spoluprdace mezi pravné nezavislymi podnikateli vytvorenou na zakladé rovnopravnosti, kde
na jedné strané stoji franchisovy podnikatel (franchisor) a na druhé strané jeden nebo vice
podnikatelii (franchisantii).** (European Franchise Federation, 2008) Uiad pro ochranu
hospodaiské soutéze vymezuje franchisu jako ,.soubor znalosti, zkuSenosti, know-how,
zavedené obchodni jméno nebo ochrannou znamku pro ucely odbytu urcitych druhii zbozi
nebo sluzeb, kdyZ jeji nabyvatel, tedy franchisant ,, vystupuje jako samostatny podnikatelsky
subjekt svym vlastnim jménem a na viastni ucet a md uplnou pravni a castecnou
podnikatelskou samostatnost.* (Utad pro ochranu hospodaiské soutéze, 1999)

Ucetni aspekty franchisy zavisi na znéni konkrétni franchisingové smlouvy, ktera je z
hlediska ob¢anského zakoniku smlouvou inominatni. Principidlné vSak bude pravdépodobné
vzdy ptitomen franchisovy poplatek. Obvykle jde o vstupni poplatek a priibézné poplatky
konstruované Casto jako urcité procento trzby. Pro konkrétni Ucetni postupy v piipade
kteréhokoliv z poplatki je vZdy nutné se seznamit se znénim smlouvy.

Ceské ugetni predpisy franchisové poplatky rovnéz explicitné nezmifuji. Vstupni poplatek
bude nejéast&ji dlouhodobym nehmotnym majetkem. Ceské uletni piedpisy definici
dlouhodobého nehmotného majetku neobsahuji, uveden je pouze demonstrativni vycet a
jednou z polozek jsou i ocenitelnd prava, kam lze vstupni poplatek zaradit, vyhovi-li vysi
ocenéni (do kategorie patii od vySe ocenéni stanoveného ucetni jednotkou). Podminka doby
pouzitelnosti delsi nez jeden rok je zde splnéna.

Mezinarodni ucetni standardy upravuji nehmotnd aktiva v IAS 38. Aktivum musi byt
samostatné identifikovatelné (tj. jednoznacn& odliSitelné od goodwillu) a kontrolované
jednotkou jako vysledek minulych udalosti. Také musi byt pravdépodobné, Ze budouci
ekonomické uzitky pfifaditelné aktivu poplynou do jednotky a Ze lze spolehlivé ocenit
potizovacimi néklady.

Co se tyce pravidelného (nejcastéji rocniho) poplatku, doba pouzitelnosti bude nejspise
krat$i nez jeden rok a poplatek bude v takovém piipadé€ zpravidla uctovan jako nakup sluzby.

Pro poskytovatele franchisy jsou vyse uvedené poplatky vynosem. Stejn€ jako pii pohledu
ze strany piijemce franchisy, i v pfipadé jejiho poskytovatele je pii uctovani o poplatku v
prvni fad¢ tfeba vychazet ze smlouvy. Dllezité je zejména posouzeni ¢asového rozliSeni, které
se fidi obdobim, kdy na franchisu vznikl nérok.

Pro Uplnost lze zminit, ze vyslovné je U¢tovani o franchisingu upraveno v US GAAP.
Ugtovani pro poskytovatele franchisy je upraveno v ASC 952, ktery se vztahuje na vynosy z
franchisovych poplatkl, ndklady spojené s franchisovymi aktivitami a transakcemi mezi
poskytovatelem a ptijemcem franchisy.

4.1.2 Obchodni firma

Potizeni obchodni firmy od jiného podle ceskych ucetnich standardd pii splnéni vyse
ocenéni a doby pouzitelnosti splituje také definici nehmotného aktiva. Na rozdil od franchisy,
u které¢ dobu pouzitelnosti piijde ziejmé odvodit z franchisové smlouvy, v piipadé obchodni
firmy lze predpokladat neomezenou, neurcitou dobu zivotnosti. Pfesto si vSak ucetni jednotka
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bude muset zvolit urcity ¢asovy plan odepisovani. Lze piredpokladat, ze bude vyznamné delsi
nez v pripad¢ aktivaéniho franchisového poplatku, ktery je spojen s omezenou dobou trvani
franchisové smlouvy. Samotné ucetni ocenéni obchodni firmy by mélo probéhnout pofizovaci
cenou Vv piipad¢ uplatného nabyti. Zajimavy by vSak byl pfipad stanoveni reprodukéni
pofizovaci ceny v piipadé bezuplatného nabyti (naptf. dar, dédictvi, vklad). V nékterych
ptipadech (napt. nepenézity vklad) pozaduje zdkonna uprava posudek znalce. Ocenovani je
upraveno zakonem ¢. 151/1997 Sb. a vyhlaskou 540/2002 Sb. V obecné roviné metody
vyuzitelné pro oceniovani nehmotnych aktiv uvadi napt. Svacina (2010), popt. Jurecka (2006).

Podle mezinarodnich standardli pofizeni obchodni firmy od jiného spliiuje podminky IAS
38 samostatné identifikovatelnosti, kontroly a vysledku minulych udalosti, na rozdil od
vytvoieni obchodni firmy vlastni ¢innosti. Pfedpokladem jsou budouci uzitky a moznost
spolehlivé ocenit pofizovaci naklady. Ocenuje se prvotné kupni cenou a dal§imi ndklady
spojenymi s piipravou aktiva na dal$i vyuziti. V ptipadé bezuplatného pofizeni nebo v ramci
podnikové kombinace jsou pofizovaci ndklady rovny fair value.

Pro ocenovani existuji mezinarodni oceniovaci standardy IVS. Rukovét ¢. 4 k IVS pro
kategorii nehmotného majetku doporucuje ocenovat predevsim trzni hodnotou. Krabec
popisuje rozdil mezi definiénim vymezenim a pojimanim pojmu ,,market value* v ramci IVS
a ,,fair value* v ramci IFRS/IAS, kdyz shrnuje, ze market value dle IVS bude vzdy fair value
ve smyslu IFRS/IAS. (Krabec, 2009)

Na rozdil od Ceskych uéetnich standardi se podle IAS nehmotny majetek s neurditou
dobou zivotnosti se neodepisuje. V kazdém ucetnim obdobi se provadi test na snizeni
hodnoty. Z moznych modelti vykazovani s nejvétsi pravdépodobnosti dojde k volbé modelu
historickych cen (aktivum uctovano v potizovacich cenach snizenych o opravky a ztraty ze
snizeni hodnoty), nebot’ ptredpoklad pro model precenéni na fair value (moZnost piecenit i
smérem nahoru) v podobé existence aktivniho trhu je velmi nepravdépodobny. V ptipadé
Ceskych uéetnich standardi bude obchodni firma vykazovana zistatkovou cenou nebo nizsi z
hodnot zistatkova cena vs. trZzni cena. Pfecenéni smérem nahoru neni mozné.

4.2 Dopady pro hodnoceni vykonnosti

Sledujeme-li rozdily v evidovani a vykazovani obchodni firmy a uzavieného franchisového
vztahu jako nastroji posileni pozice na trhu, dojdeme k zavéru, Ze v ptipad¢ obchodni firmy
musime pocitat s pravdépodobné del§i dobou pouZitelnosti. Pfi koupi obchodni firmy budou
vydaje ziejmé& kumulovany do okamziku provedeni investice, zatimco naklady rovnomérné
rozlozeny po celou piedpoklddanou dobu jeji zivotnosti, pifi predpokladu dlouhého trvani pak
ro¢ni ndklady ve formé odpisit budou velmi nizké. Investice do franchisy (uvazujeme-li
stejnou ucinnost co do zmény trzeb, popt. ziskové marze) s ohledem na jeji omezenou
zivotnost bude niz§i. Navic vydaje budou zfejmé rozloZzeny do pocatecni investice a
naslednych ro¢nich plateb. Naklady pak budou tvofeny odpisy pocatecni investice a vydaji
béZzného roku. Pfi investici do pofizeni obchodni firmy Ize tak v prvnich letech spiSe pocitat
s v&tSim zvySenim bilancni sumy neZz v pfipad¢ franchisy. Nicméné i1 presto lze pocitat
s tvorbou nizSich odpisi neZz v piipadé pofizeni franchisy. Déle bude rentablitita trzeb
v pfipad¢ potfizeni obchodni firmy posilena absenci franchisovych poplatkii béZzného obdobi.
Vysledna rentabilita aktiv ROA pfi porovnani investice formou pofizeni obchodni firmy a
formou franchisy bude vzhledem ke kompenza¢nim uinktim vyssi bilanéni sumy v ptipade
investice do obchodni firmy a zaroven vys§i Urovni ROS (rentabilité¢ trzeb) sméfovat
k podobnym hodnotam.
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5. Zavér

Moznost samostatné dispozice s obchodni firmou je v ¢eském pravnim fadu v podstaté
nova. Sepjatost obchodni firmy s osobou podnikatele je ziejmé divodem fady podminek,
které omezuji jeji uziti bez dodateCnych zasahti dal$imi subjekty. Stejn¢ tak povinnost
prodavajiciho obchodni firmy poftidit si pied prodejem jinou obchodni firmu pro své oznaceni
povede zfejme k tomu, Zze moznost dispozice s obchodni firmou nebude Casto vyuzivéna.
Tykat se bude ziejmée situaci, kdy prodavajici stoji pfed zdsadnimi zménami (napt. ukonéeni
¢innosti, zména oboru podnikéni apod.), pficemz jeho obchodni firma je v urcité, byt
omezené oblasti pojmem, ke kterému se vazi urcité hodnoty, zptisoby, tradice apod. a pro n¢j
samotného jiz nemd vyznam.

Z pohledu kupujiciho pak mize byt vyhodnéjsi ptihlasit se k urcité tradici prostfednictvim
potizeni obchodni firmy, nez komunikovat jednotlivé prvky tradice ¢i hodnot vici subjektim
ve svém okoli individuélné Zékonn}'/ poiadavek odli§eni se od pﬁvodniho subjektu nedévé
Omezeni tak vyznamné€ snizuje potenciondlni hodnotu obchodni firmy. Kupec se v tomto
sméru muze spoléhat pouze na urcity odkaz k ptivodnimu drziteli obchodni firmy.

Porovname-li dopady pofizeni obchodni firmy s uzavienim franchisy, umoziujici se také
opfit o jiz vytvofeny, komunikovany systém hodnot, postupti, zptisobi konzumace sluzeb, je
investice do obchodni firmy zifejm¢ dlouhodobéjsi zalezitosti, prestavujici relativné vyssi
kapitalovy vydaj na pocatku investice a naopak nizsi pribézné naklady v podob¢ odpistu a
absenci poplatki za sluzby. Investor do obchodni firmy bude tak ziejmé dosahovat vyssi
rentability trZzeb (v porovnani s investorem do franchisy), kterd bude kompenzovat nizsi obrat
aktiv. Vyhodou bude plna kontrola nad obchodni firmou a moznost jejiho pfizpisobeni.
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Impact of payment cards on the amount of money in
circulation

Ilja Skaunic'

Abstract

Credit cards are the payment instrument, which is regarded as a tool that reduces the amount of
money in circulation. If this argument is applied without exception, the countries where the use
of payment cards expands automatically should lead to a restriction of the use of cash. The first
objective of this paper is to confirm whether this is the case. Four European countries with
separate currency will be compared (Denmark and Sweden as countries where the tradition of
the market economy is based on decades of continuous development and Poland and the Czech
Republic as countries in which the market mechanism in the economy was recovered relatively
recently). There is no doubt that over the last 25 years, the level of use of modern payment
instruments in both groups of countries is comparable - the second objective of this paper is to
compare the level of use of payment transactions related to the use of credit cards in these pairs
of countries.

Key words

Cash, currency, credit card, point of sale, ATM, payment binstrument

JEL Classification: E 58, G 21

1 Uvod

V soucasné ekonomické teorii 1 praxi existuje fada témat, na néz existuji zcela odlisné
nazory. Tento fakt je sdm o sob¢ naprosto pfirozeny — piesto je zajimavé sledovat, jak jsou
zcela odlisSn€ nazirany nékteré ekonomické kategorie, u nichz by to nikdo ani v poloze
teoretické, ani v poloze praktické neocekaval. Mezi tyto zédkladni ekonomické pojmy patii 1
kategorie obézivo, hotovost. Ta piece existuje tak dlouho, jak dlouho existuje vzijemna
smeéna ekonomickych statkli mezi jednotlivymi subjekty ve spoleCnosti. Pravda, v davné
minulosti melo obé&zivo podobu muslicek, hedvabnych Satky apod.. Pozdéji pak piislo na fadu
zlato, které ¢asem nabylo podoby prvnich razenych minci, az nakonec nastala éra papirovych
pen¢éz a minci, razenych z obecnych kovi v podobé, jak je zname i dnes. Posledni fazi
(alesponi prozatim) je obdobi penéz v jejich virtudlni podob€, penéz bezhotovostnich,
existujicich v minulosti ve formé Gcetnich zapist v ucetnich knihach, v sou€asnosti ve formé
zapistt v elektronické podobé ve svété informacnich technologii. Doposud mély tyto
elektronické penize aspon z¢asti oporu o jejich mozné vyjadieni ve fyzické podob¢ bankovek
a minci. Objevily se ale 1 prvni pokusy vytvofit mény zcela abstraktni, jako je napt. virtualni
meéna bitcoin. Popsany vyvoj vede nékteré ekonomy k myslence, Ze hotovost jako platebni
nastroj je u konce své existence. Némecky ekonom Bofinger (x) neddvno navrhl vladam
nejvyspélejSich stath svéta zrusit v nejblizsi dobé placeni bankovkami a mincemi v co
nejkratsi dobé. Pouziva ptitom ale argumenty, které si upravuje podle své potteby — napft. jeho
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tvrzeni, Ze zhruba tfetina tiSténych bankovek ma hodnotu 500 EUR, coz je nominal pouzivany
pouze k nelegalnim operacim je sice pravdivé, ale jde o tfetinu hodnoty vydanych bankovek,
Pokud se podivame na podil téchto bankovek na jejich celkovém poctu (coz pii vS$i ucté
k prominentnimu némeckému ekonomovi vypovida o potiebé bankovek mnohem vice), pak
dojdeme k uplné jinym zavérim.

Pies mohutny rozvoj bezhotovostnich forem placeni zlstava hotovost stile vyznamnou
soucasti platebnich mechanismli ve vétSin€ statd svéta. V nasledujicich kapitolach bude
popsan vyvoj této ekonomické kategorie v n€kolika evropskych zemich, které doposud
neopustily rezim vyuzivani samostatné mény a u nichz tedy je mozné zkoumat vyvoj obéziva
na Uzemi teritoridlné omezeném hranicemi jednoho statu. V prvni Casti pirispévku bude
srovnan vyvoj absolutni vySe obéziva v obdobi let 2009 — 2013, zkoumén bude i vyvoj
mnozstvi hotovosti pfipadajici na jednoho obyvatele jednotlivych statt. Hlavnim cilem této
casti Clanku je prokdzat zavislost vyvoje vySe obéziva na rozvoji platebnich karet jako
vyznamného nastroje bezhotovostniho placeni, pficemz bude pfihlédnuto i k faktu, ze v urcité
fazi vyvoje jsou platebni karty a zejména bankomaty vyznamnym kanalem pro emisi hotovosti
do ekonomiky. V dalich castech pfispévku budou porovnany nékteré udaje o vyuzivani
jednotlivych forem karetnich transakci v zavislosti na Grovni jejich vyuzivani v konkrétnich
ekonomikéach. Druhym cilem ¢lanku pak je potvrdit, zda na vyvoj hotovosti i na vzajemnou
interakci mezi platebnimi kartami a hotovosti maji vyznamny vliv odli$né podminky, kterymi
prosly staty v obdobi centralné planované socialistické ekonomiky a staty, které meély
prilezitost vyvijet se nepfetrzit¢ v podminkach trzni ekonomiky. Pokud jde o pouzité metody,
bude pouzito srovnani statistickych dat za jednotlivé stity za obdobi let 2009 — 2013,
dostupnych ve statistickych pramenech Evropské centralni banky.

2 Zakladni vyvojové trendy vySe obéZiva a vybranych ukazatela
vyuziti platebnich karet

Mnozstvi penéz v obéhu ve vétsin€ svétovych ekonomik stoupd, prestoze fada ekonomil
vystupuje tak, jako by tomu bylo pravé naopak. Tento vyvoj je typicky i pro euro, kde ovSem
pri¢ina mize byt i v tom, Ze euro slouzi jako jedna ze svétovych rezervnich mén
v bezhotovostni 1 hotovostni form&. Obrazek €. 1 porovnava vyvoj u ctyfech zkoumanych
zemi v letech 2009 — 2013, pti¢emz ponckud piekvapivé zaznamenava rust i v Dansku. Zemi
s naprosto protichiidnym vyvojem je Svédsko — pii podrobnéjsim zkoumani oviem zjistime,
ze cely pokles je zpiisoben radikalnim poklesem pouzivani bankovky o hodnoté 1000 SEK,
zatimco mnozstvi ostatnich bankovek v ob€hu stagnuje. Obrazek ¢. 2 srovnava vyvoj z jiného
pohledu. Ukazuje mnozstvi ob€ziva na jednoho obyvatele dané¢ zemé v prepoCtu na eura.
Cesko, Dansko a Svédsko v tomto ukazateli dosahuji zhruba stejné irovng, zatimco Polsko
zistavd na poloviné hodnoty dosazené ostatnimi staty. Jeste¢ zaCatkem devadesatych let
v tomto ukazateli, jehoz vySe je hodné zavisld na cenové trovni, zna¢né za ptivodnimi Cleny
EU zaostavalo, coz svédc¢i o vyrovnavajici se hladin€ cen zejména spotiebniho zbozi, Groven
ukazatele v Polsku miize byt ovlivnéna poctem obyvatel, ktery je oproti ostatnim statim
nekolikanasobné vyssi.
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Obr. 1 Vyvoj obéziva v letech 2009 — 2013 (2009 =100)
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Obr. 2 — Obézivo na obyvatele (EUR)
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Naésledujici obrazek €. 3 dava informaci o tom, kolik v zemi obihd platebnich karet bez
ohledu na to, o jakou formu platebni karty (debetni, kreditni, charge) jde. Pro lepsi srovnani je
pouzit pifepoCet poctu karet na jednoho obyvatele, aby bylo vylouceno zkresleni dané
rozdilnym poctem obyvatel v jednotlivych zemich.

Obr. 3 — Pocet vydanych karet na obyvatele
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S ohledem na osobni zkugenost fady obyvatel Ceské republiky, ktefi maji v penéZence
hned nékolik platebnich karet je vysledek ponékud piekvapivy, ovSem je nutno si uvédomit,
ze statistika zahrnuje jak déti do 15 let, tak 1 obyvatele starSiho véku, kteti, kdyz uz si kartu
pofidi, hospodaii sjednou kartou a vice nepotiebuji. Druhy piekvapivy zavér dava
neodekavané nizké &islo u Svédska — je oviem pravda, Ze v tomto staté jsou velmi popularni
platby mobilnim telefonem, které do tohoto ¢isla nejsou zahrnuty. Vysledek Danska byl
ptedvidatelny a odpovida pfedstavdm o technické trovni této zemé. V dalSich dvou grafech
jsou uvedeny piehledy poctii dvou zdkladnich zatizeni pouzivanych v souvislosti s platbami
platebnimi kartami — bankomatii a platebnich terminalti instalovanych v obchodech a
provozovnach sluzeb.
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Obr.4 Pocet bankomatii v kusech
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Obr 5 Pocet platebnich terminalii v kusech
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Z udajti na obrazku €. 4 je mozno vyvodit dva zavéry — saturace bankomaty na ¢eském trhu
je na arovni Svédska, v Dansku je sit’ bankomati s ohledem na poloviéni podet obyvatel a
mensi rozlohu mnohem hustS$i nez u nés. PoCet bankomatii v Polsku je ovlivnén jednak
rozlohou a jednak &tyfnasobné vét§im poétem obyvatel, nez ma Ceska republika. Udaje o
poctu platebnich terminéli jednoznacné potvrzuji predpoklad toho, ze ob¢ skandindvské zeme
predbihaji Cesko i Polsko ve vyuZivani karet jako bezhotovostniho platebniho nastroje,
vezmeme-li v ivahu rozdily mezi jednotlivymi staty co do poctu obyvatel.

3 Vyvoj kvalitativnich ukazatel vyuziti platebnich karet

Nasledujici tabulky budou zaméieny na kvalitativni ukazatele vyuziti platebnich karet,
piedstavované poctem a hodnotou vybérti z bankomatti (coz jsou ukazatelé¢ vypovidajici o
vyuzivani hotovosti v platbach béznych obyvatel) a poftem a hodnotou transakci na
platebnich termindlech (coz ddva povédomi o tom, do jaké miry je hotovost v platebnim styku
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nahrazovana bezhotovostnim placenim. V prvnich dvou pfipadech (vybéry z bankomatt
nejsou ve statistikdch ECB k dispozici udaje za Dansko, obrazek proto uvadi jen udaje za
zbyvajici tii staty.

Obr. 6 Pocet vybeérii z jednoho bankomatu za rok
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Frekvence vybérii hotovosti z bankomatii ve Svédsku pii prakticky shodném poétu vybéri
jako v Cesku neukazuje na to, Ze by se Svédsko ve srovnani snami blizilo rychle
k bezhotovostni spole¢nosti. Shodny pocet vybérii v Cesku a Polsku by mohl vést k zavéru o
shodném vyuzivani bankomati v obou statech, pokud ovSem nevezmeme v potaz pocet
bankomatl, ktery je v Polsku nasobné vyssi nez u nas. Tyto zavery dostavaji ovSem jinou
podobu, pokud se podivame na obrazek ¢. 7, ktery ukazuje na to, ze ackoliv Svédsky
spotiebitel chodi k bankomatu &ast&ji nez &esky, Cech si vSe vynahradi ve vysi vybéru.
Jestlize vezmeme v potaz, Ze cenova hladina v b&Znych obchodech je ve Svédsku vyssi nez
v Cesku, pak dochizim k jednoznanému zavéru, ze Eesky spotiebitel pouziva bankomat sice
méng Casto, ale plati hotovosti jednordzovée vétsi ¢astky nez jeho Svédsky protéjsek.

Obr. 7 Prumeérna hodnota jednoho vybéru z bankomatu v EUR
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O tom, zda bezhotovostni placeni skutecné nahrazuje hotovostni platby vypovidaji nejlépe
nasledujici dva obrazky, které ilustruji vyuzivani tzv. POS (point of sale) terminali. Jde o
notoricky zndmé krabicky na pokladné kazdého hypermarketu, které jsou vyuzivany k placeni
platebni kartou. Jejich pocet udaval obrazek ¢. 5. Nasledujici obrazky ¢. 8 a 9 uvadéji pocet
transakci, uskutecnénych primérné za rok na jednom terminalu a hodnotu priimérného nakupu
realizovaného na jednom terminale.

Z obou obrazki jednoznatné vyplyva, 7e Cesko a Polsko jsou prikladem statd, jejich
obyvatelé preferuji v platbach hotovostni operace — piestoze to tak pfu bézné navstéve
kteréhokoliv obchodu dnes nevypada, v letech 2009 — 2013 byl pocet transakci na jednom
terminalu v Cesku a v Polsku proti skandindvskym statim &tvrtinovy, pfi¢emz hodnota jedné
transakce byla fddoveé shodna ve vSech statech.

Obr. 8 Pocet platebnich operaci na jednom platebnim termindlu za rok
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Obr. 9: Primérna hodnota jedné transakce na platebnim terminale (EUR)
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Velmi nézorné o ptedchozim zavéru vypovida posledni obrazek ¢. 10, ktery uvadi pomér
mezi objemem plateb provedenych v jednotlivych zemich na platebnich terminalech a vysi
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ob&ziva vykdzaného vnich za stejné obdobi. Zatimco v Cesku a v Polsku je objem
bezhotovostnich plateb roven pfibliznd vy§i obé&ziva, v Dansku a Svédsku je objem
bezhotovostnich plateb ro¢né zauctovanych bankami a karetnimi spolecnostmi piiblizné
Sestinasobny, piicemz ve Svédsku stabilné roste, coZz souvisi s poklesem hodnoty obé&ziva
v tomto staté. Tento ukazatel asi nejlépe vypovida o zdkladnim rozdilu ve vyuzivani
platebnich karet ve stfedni a severni Evropé¢.

Obr. 10 Pomer bezhotovostnich platebnich operaci a obéZiva v %
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4 Zavér

Z jednotlivych dil¢ich komentait k datim, vyhodnocenym v piispévku je moZno vyvodit
nasledujici zavéry:

PrestoZe jsou severské staty povazovany za ekonomiky, které v blizké budoucnosti mohou
opustit pouzivani hotovosti, tato doba v nejbliZz§Sim obdobi rozhodné nenastane. VyuZivani
platebnich karet napomahd rozhodné snizeni vyuzivani hotovosti, tento proces ovSem neni tak
rychly, jak nékteti ekonomové predpokladaji.

Severské staty i diky dlouhodobé stabilnéjSimu ekonomickému rozvoji maji ve vyuzivani
platebnich karet pied ekonomikami typu Ceska a Polska naskok, zejména v oblasti vyuzivani
platebnich karet jako bezhotovostniho platebniho styku.
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Quantitative Analysis of Efficiency of Bonus-Malus
Systems in Visegrad countries

;. v s , . 1
Valéria Skiivankova, Barbora Tarbajova

Abstract

The paper analyses and compares the effectiveness of selected bonus- malus systems (BMS) in
Slovakia and other Visegrad countries (Czech Republic, Hungary and Poland). We mainly
concentrate here on the problem of calculating the average optimal retention in automobile
insurance as a suitable criterion of efficiency. We study the dependence of this criterion on the
other quantitative criteria which we analyzed in [3] (Skfivankova, Tarbajova, 2014). The BMS
are modeled by Markov chains and for the comparison of criteria we use correlation and factor
analysis. We also design our own BMS and discuss its advantages and disadvantages.

Key words

Bonus-malus system, Markov chain, efficiency criterion, optimal retention, factor analysis

JEL Classification: C61, C80, G22

1 Introduction

A bonus-malus system (BMS) is a rating system that rewards claim-free policyholders by
giving them bonuses (discounts) and penalizes insured (policyholders) for accidents by
maluses (surcharges). BMS in automobile insurance (our case) divides drivers by tariff
classes, where each class has its own bonus or malus that is applied to the basic premium. A
fair tarification consists in the fact that each policyholder is charged a premium that is
proportional to the risk that he actually represents. According to his individual claim history, a
claim-free year implies a shift of driver to the higher (better) tariff class with lower premium
and the reported claims transform him to lower tariff class with higher premium.

A well known side-effect of BMS is the phenomenon ,,hunger for bonus®, the tendency of
policyholders to pay small claims themselves, and not to report them to avoid future premium
increases. A well-designed BMS must take ,,bonus hunger* into consideration.

In this paper, we calculate the average optimal retention as a suitable criterion of the
optimal bonus hunger for selected BMS using an algorithm based on dynamic programming
[1]. Further, we study the dependence between this criterion and the other three quantitative
criteria of effectiveness which we analyzed in [3], namely the relative stationary average
premium, the coefficient of variation of the policyholder’s payments and the elasticity of
stationary mean premium with respect to the claim frequency. The BMS are modeled by
homogeneous Markov chains and for the comparison of criteria we use correlation and factor

"Doc., RNDr. Valéria Sk¥ivankova, CSc., Institute of Mathematics, Faculty of Science, P.J Safarik
University in KoSice, Jesenna 5., 040 01 KoSice, Slovakia, e-mail: valeria.skrivankova@upjs.sk
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analysis. According to the results, we also design our own BMS and discuss its advantages
and disadvantages.

2 BMS as Markov chain

It is well known that under certain conditions, the BMS can be modeled by Markov chain.
Markov chain is a random process { X, ¢ €7} which fulfils the Markovian property:
For every iy, i, ..., ip-1, I, J eSand it by, ..., tyy, siteT, t; <t <..< t,;<s <tholds
PlX, = X, =x.X, =xn X, =3, X, =i)= P(X, = X, =i)=p, (5.1) (1)

where § is the set of all possible values of X; (the state space), T represents the time space and
pi;(s,t) 1s the transition probability from state i to state j in time interval (s, ). If the time space
is discrete 7= {0, 1, 2, 3,... }, we get by (1) the n-step transition probabilities p;(k, k+n), for
kn e T. If p; (k, k+n) = p; (n) are independent on &, the Markov chain is called homogeneous
and its distribution is given by 1-step transition matrix P = (p;{(1)) = (pij), i,j € S and the
initial probability of states p;(0) = P(X, = j). If there exists such i € § that p;; > 0 (aperiodic
Markov chain) and all states are accessible in a finite time (irreducible Markov chain) then
there exists a limit probability, called stationary probability: lim p;;(n) =z ;, for n — oo. It can
be proved (see [2]) that if the stationary probability = = (7 ), j € S exists, we get it as a unique
solution of the system

r=x-P, Y m=1 ()

jes

Assumptions:
= state j in BMS means that the policyholder belongs to the tariff class j € S ={1,...,K},
= the insurance period (the unit of time ) is 1 year,
= all policyholders can be divided into a finite number of tariff classes with homogeneous risk
structure,
= the actual class is uniquely defined by the class for the previous period and by the transition
rules,
= in BMS all classes are accessible in a finite number of steps,
= there exists a class where all policyholders will be placed after a number of claim-free
periods large enough.

Under these assumptions we can model the BMS by a finite homogeneous Markov chain
with discrete time, where the distribution is given by initial probability p;(0), j € § and the one-
step transition matrix P=P(4) depending on risk parameter A (claim frequency). We suppose
that the number of claims Y per period has Poisson distribution with parameter A > 0

k
P(Y=k)=p,(1)= %e-ﬂ , fork=0,12,... 3)

Now, we will model the BMS for three largest insurance companies in Slovakia which use
BMS for automobile insurance (Kooperativa, Allianz and Komunélna) representing more than
70% of all insured cars. From foreign insurance companies we will consider Allianz company
in Czech Republic, Hungary and Poland, because they also belong to the largest in these
countries. For each BMS, we provide the number of classes, all premium levels (bonus/malus
percentage), the starting level and a short description of the transition rules: the number of
classes increased following a claim-free year, and the number of classes decreased following
claims (Sources: [7] -[12]).
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Kooperativa:

Number of classes: 12

Premium levels (%): 160, 150, 140, 130, 120, 110, 100, 90, 80, 70, 55, 40
Starting level: 100; Claim-free: +1; Each claim: -3

Komunalna:

Number of classes: 6

Premium levels (%): 100, 90, 80, 70, 55, 40

Starting level: 100 or by individual history; Claim-free: +1; Each claim: -3

Allianz- SK:

Number of classes: 11

Premium levels (% of basic premium): 100, 95, 90, 85, 80, 75, 70, 60, 50, 45, 40
Starting level: 100; Claim-free: +1; Each claim: -3

Allianz- CZ:

Number of classes: 16

Premium levels (%): 250, 200, 175, 150, 125, 100, 95,90, 85,80, 75,70, 65,60, 55,50
Starting level: 100; Claim-free: +1; Each claim: - 2

Allianz- HU:

Number of classes: 15

Premium levels (%): 200, 160, 135, 115, 100, 95,90, 85,80, 75,70, 65,60, 55, 50
Starting level: 100; Claim-free: +1; Each claim: -2

Allianz- PL:

Number of classes: 11

Premium levels (%): 260, 160, 100, 90, 80, 70, 60, 60, 50, 50, 40
Starting level: 100; Claim-free: +1; Each claim: table

According to the transition rules and using (3) we construct the one-step transition matrices
P(2) for all BMS. Then we calculate the stationary probabilities of all states, solving the
system (2) at risk parameter 4 = 0,1 in program Maple. Here we present only results for the
insurance company Allianz- SK, the others can be found in [4]. Symbol y in the first column

represents the sum of the elements in columns 2 to 11 in the same row.
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r’l —gt g7t 0 0 0 0 0 0 0 0 0
1-e* 0 g™t 0 0 0 0 0 0 0 0
1-e* 0 0 g~ 0 0 0 0 0 0 0
1-e% 0 0 0 g™t 0 0 0 0 0 0
1-T et 0 0 0 R | 00 0 0
1-T 0 de~t 0 0 et 0 0 0 0
P(ly=| 1-1 0 Ae~t 0 0 ¢t 0 0 0
1-3  Ij2 0 et 0 0 et 0 0
1-T 0 it g 0 At 0 0 0 et 0
1-T 0 0 a2t o 0 it 0 0 0 e
\1-1 it g 0 %t 0 0 et 0 0 et

For the risk parameter A = 0,1 we get the following constant matrix P :

0,092 09048 0 0 0 0 0 0 0 0 0
'IfEI,EI'EIEE 0 0,9048 0 0 0 0 0 0 0 0
0,0952 0 0 0,9048 0 0 0 0 0 0 0
0,0952 0 0 0 0,9048 0 0 0 0 0 0
0.0047 00905 0 0 0 0,9048 0 0 0 0 0
P = 0,0047 0 0.0903 0 0 0 09048 0 0 0 0
0.0047 0 0 0,0905 0 0 0 09043 0 0 0
0.0002 00045 0 0 0.0803 0 0 0 0,9043 0 0
0.0002 0 0.0045 0 0 0.0905 0 0 0 0.,9043 0
||HL'I,EIEIL'IE 0 0 00045 0 0 0,0905 0 0 0 EI,'?JEI%EJJ
\0,0000  0,0002 0 0 00043 0 0 0.0803 0 0 0,9048/

Solving the system (2) with P we obtain the corresponding stationary distribution:
7 =(0,0025; 0,0045; 0,0066; 0,0088; 0,0188; 0,0241; 0,282; 0,0863; 0,0781; 0,0706; 0,6716).

3 Average optimal retention

In this section, we will present an optimal strategy of the policyholder to determine the
maximum level for the non-reported claims which minimizes the discounted expectation of all
his payments. The algorithm is based on dynamic programming under uncertainty (see [1],
[5]) and needs some simplifying assumptions:
= aretention is computed under infinite-horizon, policyholders are supposed to drive forever,
= a mid-year discount factor is used, i.e. claims are uniformly distributed within the year,
= the optimal strategy is quite insensitive to the type of the loss distribution,
= the claim number over period and the claim severity are independent random variables.
Input:
= discount factor: 5 =0,9
« loss distribution: lognormal LN(u,0”) with estimated parameters p = 9,2576, 6° = 1,3569
= risk parameter (claim frequency): A =0,1.
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Formulation of the decision problem:

Let us define the strategy for the policyholder as a vector x = ( x}, x2, ..., Xg), where x; is the
retention limit for tariff class i € S = {1, 2, ...,K}, i. e. the claims of higher amount as x; will
be reported. So the probability of a claim X not being reported in class i € S is

NP = X < x _[f x)dx
The probability of reporting k claims with claim frequency A during one period equals

2o an ( J (1—p. ) ol

where p,(A) is the probability that the pohcyholder has n accidents over the period (year). The
expected value of non-reported claim in class i then is

E(yX,)=E(x,|x, <x)= L [x- £l
NI 0o
Because the number of claims and their amounts are independent, by the Wald identity (see

[2]), for the total expected payments of the policyholder in class i where the premium is ¢;,
for this period holds

E(Xi)= ¢+ 181/2 'E(NXi)' (ﬂ“_Rﬁ“i)'
Denote the vector of discounted expectations of all payments for the policyholder during the
period as v(A) = (vi(A),»(A),, ..., vk(M)), then vi(h), i =1, 2, ... K, satisfies the set of equations

Vi(]’):E(Xi)-l-ﬁ'ZRpi(k)(//i)'vT,{(i)(ﬂ') ’ “4)

k=0
TW(i) =j if the policyholder is shifted from class i to class j reporting & claims over the period.
Suppose the policyholder in class i caused a claim of amount x at time ¢ € (0,1). Then he

has 2 alternatives:
(a) he does not report the accident, so his expectation of total payment discounted at time ¢ is

BE(X)+x+ ZRp, =)y )(4).

where m is the number of claims already reported during the period,
(b) he reports the accident, so the expectation of his payments at time 7 is

B+ Y ep =) v o)

The retention limit x; in class i =1,2,...,K is the claim amount x for which the two expected
values in (a) and (b) are equal, so it holds

X = ﬂH Z Rpi(k)(ﬂ’(l - t)) [VTM+l (i)(/I)_ V.. (i)(j“)]' )

k=0
The system (5) represents K equations with K unknowns x;, and the solution is a new
strategy x = ( xj, X2, ..., xg) for given v(A). The system (4) provides the cost vector v(A) for

given strategy x. Taken together, the two systems consist in 2K equations with 2K unknowns.
This system is best solved by approximation using iterations. As an initial strategy, we can
choose x* = (0, 0, ...,0), the strategy when all claims are reported. Successive insertion of x
and v() into the two systems provides a sequence of improving strategies and decreasing cost,
that quickly converges to the optimal solution x* and v'()). The algorithm ends if two
following strategies are equal. Figure 1 shows the algorithm.
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Figure 1: Algorithm to compute optimal retention

Given a strategy = = (x3, %3, wa %)
solve the system of equations ‘

VD) = ED +8- ) b @ w0, £ =12,..F.
k=D

Given a strategy  #{A) = (v, {4), v,{4), ...,vg(l]]

’ solve the system of equations

% =B DAL~ [ry 0@ — Vrm @], =12, K.
k=0

We calculated the optimal retention for all classes and in all considered BMS at claim
frequency 0,1. As the maximum number of accidents during the period, we considered 10,
because the probability of at least 11 claims is very small (3,98.10""). Then we state the
average optimal retention in concrete BMS as the weighted average of retention x; with
weights 7, i = 1,2,...,K. These average values are given as percentage of basic premium in
considered BMS. The results are in Table 1.

Table 1: Average optimal retention

Kooperativa | Komunalna |Allianz-SK | Allianz-CZ | Allianz-HU | Allianz-PL
124,65 85,27 65,01 24,56 24,57 39,24

4 Measures of Toughness of BMS

In our earlier work (Skfivankova, Tarbajova [3]) we compared BMS by three criteria of
effectiveness, more precisely, by the relative stationary average premium (RSAL), the
coefficient of variation of the policyholder’s payments (CV) and the elasticity of stationary
mean premium with respect to the claim frequency (&(4)) defined as follows

RSAL =

stationary average level — mmimum level £(4)= dC(1)/C(2) ©)
dija
standard deviation

maximum level — minimum level

where C(1)= Zﬂj (ﬂ)-cj is the average stationary premium, and CV =
= mean

measures the variability of annual premiums.
In Table 2 we present the calculated values ( including that published already in [3]) of the
four criteria (measures) of efficiency and for all followed BMS (at A =0,1).

Table 2: Values of the four measures in all BMS at 1 = 0,1

Kooperativa | Komunalna | AllianzSK | AllianzCZ | AllianzHU | AllianzPL
RSAL(%) 11,02 16,87 10,70 1,14 1,52 1,6
CV 0,4229 0,3428 0,2590 0,0994 0,0994 0,1906
Elasticity 0,3665 0,2218 0,2161 0,0644 0,0644 0,1286
Retention(%) 124,65 85,27 65,01 24,56 24,57 39,24

Now, we will study the relation between the criteria using correlation and factor analysis.
As we can see in Table 3, the measures are highly positively correlated at claim frequency 0,1.
But when increasing the risk parameter A, the value of correlation coefficients are decreasing
and at the value about A = 0,3 they again increase (except RSAL which becomes negative).
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Table 3: Correlations (left) and covariances (right) between the four measures

RSAL

CV

Flast

Retent

RSAL

CVv

Elast

Retent

RSAL

1.0000

RSAL

0,0441

CVv

0,8447

1,0000

CV

0,0074

0,0172

Elasticity

0,7500

0,9732

1,0000

Elasticity

0,0058

0,0148

0,0134

Retention

0,7945

0,9850

0,9870

1,0000

Retention

0,0208

0,5104

0,4514

0,1557

A system that penalizes claims heavily, will have high RSAL, high premium variability,
high elasticity and high average optimal retention. So, the considered four measures represent
,measures of toughness*“ of BMS. Since the evolution of the criteria in time is changing (see
[3]), and the correlations are functions of A, we search some simple measure of BMS
toughness using factor analysis. Factor analysis (FA) is a multivariate statistical method used
to identify a relative small number of factors (non-observable variables) that retain as much
of the information in the original (observable) variables as possible. The goal of FA is to
identify these factors dividing the observed variables into groups which are generated by only
one factor on the basis of covariance matrices ( see[6]). Detailed calculations one can find in
[4], here we present only the main results we get using program STATA.

Table 4: Variance explained by each factor

Factor | Eigenvalue Difference
_____________ -+
Factorl | 3. 67510 3.37334
Factor2 | 0.30176 0.28827
Factor3 | 0.01348 0. 00384
Factord | 0. 009a5 .

| Factorl Factor2 uniqueness
o m e — Fmmmm
| 0.8789 0.4765 0.0005

| 0.9938 -0.0561 0.0092

| 0.9715 -0.2214 0.0071

| 0.9854 -0.1502 0.0064

RSAL |

Ccv
Elast

Factorl Factor2 | Uniqueness
__________ e, ——————————
0.4325 0.9013 | 0.0005
0.8380 0.5373 0.0092
0.9168 0.3904 0.0071
0.8863 0.4562 | 0.0064

Ret

Figure 2: Values of variables depending on factors before (left) and after rotation (right)

Factor loadings

85

Factor 1

95

Factor 2

Factor loadings

4

Rotation

orthogonal varimax

Method: principal-component factors

Factor 1

We consider only the first and second factor (F1, F2) because as we can see on Table 4
these two factors explain 99% of variance. Table 5 shows that F1 is heavily correlated with
CV, elasticity and optimal retention, F2 has high correlation only with RSAL. After rotation,
the situation is similar: F1 is mostly a combination of CV, elasticity and optimal retention,
while F2 is essentially the RSAL. The results are visualized on factor loading plot (Figure2).
We will interpret F1 as “index of toughness” and F2 as “index of simplicity”.
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To calculate the factor scores for considered insurance companies, we estimate the weights
of normalized variables using regression. We obtained weights RSAL(-0,7321), CV(0,3281),
Elasticity(0,6443), Retention(0,5090). The factor scores for the first factor are presented in
Table 6. Details of the calculations and results for second factor are obtained in [4].

Table 6: First factor scores

Kooperativa | Komunalna | AllianzSK | AllianzCZ | AllianzHU | AllianzPL
scores 1,9209 -0,2365 | -0,0588 | -0,7691 | -0,8108 | -0,0458

5 Design of a new BMS

Our aim is to construct relatively simple and on Slovak insurance market competitive
BMS with acceptable values of measures of efficiency. The first problem is to choose the
number of tariff classes. In considered companies the number is from 6 to 16, their mean
value is 11. It is interesting, that the average number in the 30 BMS considered by Lemaire in
[1] is also 11. Further, it is very important to have suitable transition rules and premium
levels. We considered for the number of tariff classes 10, 11, 12, various bonus/malus rules
and premium levels ( see [4]). Our design for optimal BMS looks like follows.

Number of classes: 11
Premium levels (% of basic premium): 200,175,150,125,100, 90, 80, 70, 60, 50, 40
Starting level: 100; Claim-free: +1; First claim: -3; Second claim: -4; Third claim: -5

The corresponding transition matrix at claim frequency 2=0,1 and the stationary probabilities
at the premium (cost) vector ¢ = (2; 1,75; 1,5; 1,25; 1; 0,9; 0,8; 0,7; 0,6; 0,5; 0,4) are below.

0,0952 09048 0 0 0 0 0 0 0 0 0
0,0952 0 0,9048 0 0 0 0 0 0 0 0 \\
0,0952 0 0 0,9048 0 0 0 0 0 0 ]
0,0952 0 0 0 0,9048 0 0 0 0 0 0
0,0047  0,0905 0 0 0 0,9048 0 0 0 0 0
P=| 00047 0 0,0905 0 0 0 0,9048 0 0 0 ]
0,0047 0 0 0,0905 0 0 0 0,9048 0 0 0
0,0047 0 0 0 0,0905 0 0 0 0,9048 0 ]
0,0002 0,0045 0 0 0 0,0905 0 0 0 0,9048 0
kﬂ,ﬂ 0oz 0 0,0045 0 0 0 0,0905 0 0 0 0,9048
0,0002 0 0 0,0045 0 0 0 0,0905 0 0 0,9048

7 =(0,0035;0,0052;0,0072; 0,0121; 0,0187; 0,0240; 0,0280; 0,0858; 0,0776;0,0702;0,6776).
The values of efficiency criteria calculated by (6) and using the algorithm on Figurel, are:
RSAL(7,10), CV(0,4435-max), Elasticity(0,3667-max), Retention(121,21). The first factor
score for our BMS is 1,56 which is higher than in the other six considered systems.

References

[1] Lemaire, J. (1995). Bonus-malus systems in automobile insurance. Massachusetts:
Kluwer Academic Publishers.

[2] Skiivankova, V. (2004). Ndhodné procesy a ich aplikdcie. KoSice: Ucebny text na PF
UPJS v Kosiciach.

1156



10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

[3]

[4]

[5]

[6]

[7]
[8]
[9]

Sktivankova, V. and Tarbajova, B. (2014). Comparison of bonus-malus systems in V4
countries. In: Managing and modelling of financial risks. Ostrava: VSB-TU of Ostrava,
pp. 700-707.

Tarbajova, B. (2015). Systéem bonus-malus v nezivotnom poisteni. KoSice: Diplomova
praca na PF UPJS v Kosiciach.

Urbanikova, M. (2007). Stochastick¢ metody v poisteni. In: Trendy ve vzdelavani :
informacni technologie a technicke vzdelani. Olomouc: Votobia.

Zezula, 1. (2012). Faktorovd analyza. Kosice: Ugebny text na PF UPJS v Kosiciach,
dostupné na: http://sodezz.upol.cz/data/sodezz-23-01-2012.pdf

www.allianz.hu

www.allianz.pl

www.allianz.sk

[10] http://www.allianz.cz/file/4128/havarijni_pojisteni_vozidel autopojisteni NOZ_brozur

a_ grafika 15 11.pdf

[11] http://www.kpas.sk/stranka/povinne_zmluvne poistenie

[12] http://www.koop.sk/downloads/Zmluvne dojednania_k PZP MV.pdf

1157


http://sodezz.upol.cz/data/sodezz-23-01-2012.pdf
http://www.allianz.hu/
http://www.allianz.pl/
http://www.allianz.sk/
http://www.allianz.cz/file/4128/havarijni_pojisteni_vozidel_autopojisteni_NOZ_brozura_%20grafika_15_11.pdf
http://www.allianz.cz/file/4128/havarijni_pojisteni_vozidel_autopojisteni_NOZ_brozura_%20grafika_15_11.pdf
http://www.kpas.sk/stranka/povinne_zmluvne_poistenie
http://www.koop.sk/downloads/Zmluvne_dojednania_k_PZP_MV.pdf

10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

Customer loyalty in the banking sector

Marie Slaba '

Abstract

Customer loyalty represents an important factor for any institution that is advocated by lots of
researches and studies. There are lots of determinants of customer loyalty that are the same for
different institutions in different industries — for example customer satisfaction, quality,
experiences, etc. Current researches have shown that customer loyalty has its important role in
banking sector, too. The purpose of this article and author’s research is to reveal essential
factors that influence customer loyalty in banking sector. For the statistical analysis three
factors — perceived quality, customer satisfaction and banking fees were chosen. The significant
relations of each factor with customer loyalty were analysed by regression analysis and
correlation coefficient. Two of three stated hypothesis were confirmed based on the author’s
research at the 99 % confidence level. The author’s research indicated that there is a
statistically significant relationship between customer satisfaction and loyalty and banking fees
and loyalty of customers in banking sector.

Key words

Customer, loyalty, banking sector, customer satisfaction

JEL Classification: M10, G20, G21

1. Uvod

Dnesni podnikatelské prostiedi je prostfedim, které je poznamendno celou fadou fenoménti
soucasné doby, at’ jiZ je to globalizace, silici konkurence, IT technologie, turbulence a rychlost
zmeén, nebo finan¢ni a hospodaiské krize. Dulezitost zakazniki je zdlraziovéana v celé fadé
vyzkumtl provadénymi odborniky po celém svété a to pravé v ndvaznosti na vySe uvedené
faktory (Mohsan et al. 2011). Petruzzellis, Romanazzi a Gurrieri zdlraznuji, ze praveé faktory
jako je globalizace a rostouci konkurence zvySuji strategickou dilezitost spokojenosti
zékaznikl, kterd vede k jejich loajalit¢ (2014). Koncept loajality zdkaznikii je stfedem
pozornosti zajmu, jak teoretikl, tak praktiki a miZeme nalézt celou fadu vyzkuml a
odbornych stati, které se tomuto fenoménu vénuji (Auka, Bosire, Matern 2013, Petruzzellis,
Romanazzi, Gurrieri 2014). Loajalita predstavuje klicovy faktor ve vSech oblastech produkce i
sluzeb, bankovni sektor nevyjimaje. Jak uvadi Fragata a Moustakas v oblasti bankovniho
sektoru se loajalita zakazniki prokazuje jako kliCovy prvek dlouhodobych vztahii se
zékazniky (2014). Soudoby bankovni sektor musi celit celé fadé zmén a banky nemohou
prezit, pokud budou pouze produktové orientované. Stabilni a spokojeny zakaznik, s kterym si
banka vytvoii dlouhodoby vztah, ptedstavuje klicové aktivum kazdé banky, a proto se vénuje
celd fada vyzkumu a autorti pravé determinantim loajality zdkaznikli v oblasti bankovniho
sektoru (Fragata, Moustakas, 2013). Problematice loajality zdkaznikli v bankovnim sektoru se
vénuji napiiklad nésledujici autofi - Manimaran (2010), Dhandabani (2010), Ukenna et al.
(2012), Umar et al. (2012), Kogoglu, Kirmaci (2012), Petruzzellis, Romanazzi, Gurrieri
(2014), Bloemer, Ryuter, Peeters (1998), Beerli, Martin, Quintana (2002), Hafeez,

" Ing. Marie Slaba, Ph.D., Vysoka 8kola technicka a ekonomicka v Ceskych Bud&jovicich, katedra
cestovniho ruchu a marketingu, Okruzni 10, 370 01 Ceské Budé&jovice, slaba-ma@seznam.cz.
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Muhammad (2012), Leverin, Liljander (2006), Mylonakis (2009), Annamalah (2011),
Nguyen, Singh (2004), Hassan (2012), Hinson, Mohammed, Mensah (2006) a mnozi dalsi.

V oblasti bankovniho sektoru je loajalita zadkaznikid také chépana jako kliCovy prvek
instituce po celém svété kladou diiraz na zadkazniky a povazuji je za divod veskerych svych
aktivit (Mohsan et al. 2011). Loajalita zdkaznikii je proto tedy dulezitym aspektem, ktery
ovliviluje existenci vSech bankovnich instituci, které musi o své zdkazniky usilovat
v konkurenénim boji, stejné tak, jako jiné subjekty pohybujici se na soudobych trzich.
Bankovni instituce se v soucasnosti zaméfuji vice na udrzovani dlouhodobych vztahi
s loajalnimi zakazniky, nez ziskdvani ndhodnych a pfilezitostnych transakci (Bravo, Matute,
Pina 2010). Cilem tohoto ¢lanku je proto identifikovat zdkladni faktory, které ovliviuji
loajalitu zakaznikd v oblasti bankovniho sektoru na ¢eském trhu.

2. Teoreticka vychodiska

Jelikoz tento Clanek se zabyva problematikou loajality zakazniki, je dilezité si nejprve
zodpovedét otazku - co je vlastné loajalita zakaznikl a jak ji mtizeme definovat? Jak jiz bylo
feceno, zdkaznicka loajalita je klicovym prvkem pro kazdy podnikatelsky subjekt ptisobici
v jakékoliv sféfe. Udrzet si stavajici loajalni zédkazniky je finanéné mnohem méné narocné,
nez ziskat zdkazniky nové (Bravo, Matute, Pina 2010). Vyzkumy prokazaly, ze zvyseni
zakaznické loajality o 5 %, mize vést ke zvySeni ziskovosti az o 25 % v zavislosti na
specifikach jednotlivych podnikatelskych €1 nepodnikatelskych aktivit dan¢ho subjektu.
V devadesatych letech naptiklad v sektoru zamétujicim se na vyuzivani kreditnich karet, bylo
prokazano, ze mize dojit az ke zvySeni ziskovosti 0 125 % (Reichheld, Sasser 1990).

Zakaznicka loajalita je velice Casto spojovéana se spokojenosti zdkazniki, kdy spokojenost
zakaznikl je povaZovana za primdrni determinant zakaznické loajality a to nejen v oblasti
bankovniho sektoru. Spokojenost zakazniki v soucasném turbulentnim a dynamickém
prostiedi zcela jednoznaéné ovlivituje opakované nakupy zakaznikli a naopak nespokojenost
muze byt jednim z hlavnich diivodid ke zméné poskytovatele sluzby. Spokojeni zakaznici se
postupné stavaji zakazniky loajalnimi a na zéklad¢ vyzkumi sdili svou zkuSenost s péti az
Sesti dalSimi potencidlnimi zdkazniky. Naopak nespokojeny zékaznik §iti negativni informace
mezi mnohem vétsi spektrum zdkaznikli (Mohsan, et al. 2011). Spokojeny zakaznik je tedy
nositelem tzv. Word of Mouth, které je povazovano za jednu z bezplatnych forem
marketingové komunikace. Spokojenost zakaznika pfedstavuje celkové hodnoceni produktu ¢i
sluzby zékaznikem, které je zaloZzené na celkovych zkuSenostech zdkaznika s danym
produktem ¢i sluzbou (Bontis, Booker, Serenko, 2007).

Loajalita zakaznikli je definovédna jako ,zdvazek zdkaznika, ktery prohlubuje Sitku 1
hloubku vztahi zdkaznika se spolecnosti®, ¢i jako zdmér zakaznika, zlstat trvalym
zékaznikem spolec¢nosti (Eisingerich and Bell, 2006, p. 89). Pro potteby bankovniho sektoru
je mozné definovat zdkaznickou loajalitu jako nendhodnou behavioralni odezvu zakaznika
scilem opakované navstévy bankovni instituce, kterou lze v pribéhu casu vyjadrit
rozhodnutim zékaznika k vytvofeni opakovaného bankovniho zdvazku v pribéhu urcitého
casového horizontu (Ukenna et al. 2012, p. 173).

Loajalitu zakaznikt ovliviiuje cela fada riznych faktori od spokojenosti zdkazniki, jejich
ocekéavani, doporuceni, znacky atd. Pro bankovni sektor plati jak vybrané obecné faktory
ovlivitujici loajalitu zakaznikl, tak 1 urcité specifické faktory, jako je napiiklad vyse
bankovnich poplatkli, elektronické, telefonické ¢i on-line bankovnictvi, ¢i zavazek, ktery
zékaznik vac¢i vlastni bance ma. NiZze uvedend tabulka shrnuje zakladni faktory, které
ovliviiuji loajalitu zakaznikl pravé v oblasti bankovniho sektoru.
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Tabulka 1: Faktory ovliviwjici loajalitu zakaznikii v bankovnim sektoru
Autor Faktory
< 52 ©
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g |E|& |52 |2|8|8|5|8 |& |85 | &
n > A |lZ2R | O|lQA|x]|» |O N A o A~
Ukenna v v |v |v |V v
Bilal v v v v v
Jones, Beatty, Mothersbaugh v v v
Megdadi, Aljaber, Alajmi v v |V v v
Bravo, Matute, Pina v v
Petruzzellis, Romanazzi, Gurrieri v v 4 4
Nguyen, Singh v v 4 v v v v
Hafeez, Muhhamad v v
Dhandabani v v
Bontis, Booker, Serenko v v vV 4

Zdroj: upraveno dle Bilal (2010), Bilal et al. (2010), Ukenna et al. (2012), Jones, Beatty, Mothersbaugh
(2002), Megdadi, Aljaber, Alajmi (2013), Bravo, Matute, Pina (2010), Petruzzellis, Romanazzi, Gurrieri (2014),
Nguyen, Singh (2004), Hafeez, Muhammad (2012), Dhandabani (2010), Bontis, Booker, Serenko (2007)

Vsechny vyse uvedené faktory ovliviuji zdkaznickou loajalitu v pozitivnim sméru, tedy
¢im vyssi je hodnota dan¢ho faktoru, tim vyssi je loajalita zakaznika k bankovni instituci.
Jedinou vyjimkou jsou poplatky za bankovni sluzby, které jsou v negativnim vztahu
k zakaznické loajalite, tedy ¢im vyssi jsou bankovni poplatky, tim niZsi je loajalita zakaznika
vici bance. Nejcastéji uvadéné faktory, které maji vliv na zdkaznickou loajalitu v bankovnim
sektoru, jsou spokojenost, vnimana kvalita, naklady pii zméné banky, reputace banky a
zéavazek zakaznika k bance.

Vnimana kvalita je také jednim z faktort, ktery dle celé tfady autorti (viz tabulka 1)
ovliviiuje loajalitu zakaznikli. Vnimanou kvalitu mizeme definovat jako celkové hodnoceni
produktu ¢i sluzby zakaznikem, kdy zdkaznik poméfuje vyhody, které ziskdva vzhledem
k obétovanym aspektim (Dodds, Monroe, Grewal, 1991). Pokud se budeme chtit zabyvat
reputaci jako jednim z faktor ovliviiujicich loajalitu zakazniki k bance, je tfeba si uvédomit,
ze existuje cela fada rozlicnych definic, které objasiiuji tento pojem. Reputace je velice Casto
spojovana s nahledem raznych stakeholderti na organizaci a jednotnou definici v literatufe
nenajdeme (Bontis, Booker, Serenko, 2007).

3. Analyza faktori loajality zakaznikd v bankovnim sektoru

Cilem tohoto ¢lanku je analyzovat zakladni faktory, které ovliviiuji zakaznickou loajalitu
v oblasti bankovniho sektoru. V této ¢asti €¢lanku budou prezentovany vysledky vyzkumu
autorky, ktery byl zameéfen na oblast bankovniho sektoru a zejména pak faktori, které
ovliviuji loajalitu zdkazniki vi¢i bankovnim institucim. Ve vlastnim vyzkumu autorka
vychéazela z provedené literarni reSerSe, na jejimz zéklad€ byly vytipovany zakladni faktory
ovliviwyjici zakaznickou loajalitu v bankovnim sektoru. Nékteré faktory jsou shodné s jinymi
odvétvimi, jiné faktory jsou specifické pravé pro bankovni sektor.

3.1 Material a metody

Data pro tento ¢lanek byla sebrana v ramci vyzkumu provadéného v Ceskych Budg&jovicich
a okoli, kde byly ndhodn¢ oslovovani muzi i Zeny raznych vékovych kategorii. Celkem bylo
osloveno 375 respondentl, znichz 3 uvedli, Ze sluzby bankovniho sektoru nevyuZzivaji a
nevlastni zadny bankovni Gcet. Z dalSich dotaznikli bylo 22 vyfazeno kvili nekompletnosti, ¢i
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jinym nedostatkiim v ramci jejich vyplnéni. Respondenti byli nejprve dotazovéni, zda
vyuzivaji jakékoliv sluzby v ramci bankovniho sektoru a déale byly dotazovani na jednotlivé
faktory, které jsou pro né¢ dilezité z hlediska loajality k bance. Dotazovani bylo zcela
anonymni, respondenti byli dotazovdni pouze na zakladni demografické udaje a to vek,
pohlavi a zaméstnani.

Respondentiim byl predlozen seznam veskerych faktort, které byly na zakladé provedené
literarni reserse identifikovany. Nejprve méli respondenti pouze oznacit faktory, které jsou pro
n¢ klicové a ovlivnuji jejich loajalitu vici jejich bance. Déle pak byly vybrané faktory, které
respondenti oznacili, ohodnoceny na pétibodové stupnici, kterd méla povahu likertovy skaly.
Hodnota 1 tedy znacila naprosty souhlas, hodnota 2 souhlas, hodnota 3 vyjadfuje neutralni
postoj respondenta, hodnota 4 souhlas a hodnota 5 naprosty souhlas. Pouze v pripadé poplatk
byla vyuzita negativni pétibodova Skala, jelikoz byla predpokladana reverzni hypotéza — tedy
¢im vyssi jsou bankovni poplatky, tim nizsi je loajalita zakaznika k bance. Jako posledni byli
respondenti dotazani, zda se povazuji za loajalniho zdkaznika své banky. I tento faktor je
ohodnocen na pétibodové skale.

Jak jiz bylo vyse feCeno, za jeden z hlavnich determinantli zikaznické loajality je
povazovana spokojenost zdkaznikd, na niz je kladen velky diraz i v oblasti bankovnictvi.
Vlivu spokojenosti zékaznikl na loajalitu zakaznikd v bankovnim sektoru se vénuji vyzkumy
napiiklad Mohsana (Mohsan et al. 2012), nebo Bontise, Bookera a Serenka (2007), ¢i
Sivadasse a Baker-Prewitta (2000). Proto také spokojenost zakaznikii bude vyuzita i ve
vlastnim vyzkumu autorky. Jak uvadi Bontis, Booker a Serenko (2007) samotna spokojenost
zékazniki je navdzéna na vnimanou kvalitu poskytované sluzby, a proto také dalSim faktorem,
ktery bude ve vyzkumu autorky zkouman je vnimand kvalita. Pro tyto dva faktory budou
stanoveny hypotézy o vzdjemné zavislosti téchto faktort a loajality zdkaznikd. Dale pak
z vlastniho vyzkumu vyplynulo, ze pro ¢eské zakazniky jsou kli¢ovym faktorem i bankovni
poplatky. Pro tyto tii faktory (spokojenost, vnimana kvalita a bankovni poplatky), budou na
zéklad¢ provedeného vyzkumu testovany nasledujici hypotézy:

1. Vnimana kvalita, vs. loajalita zakaznik:

a. HO: Mezi vnimanou kvalitou bankovnich sluzeb a loajalitou zikaznika
existuje vyznamna pozitivni statisticka zavislost

b. HI: Mezi vnimanou kvalitou bankovnich sluzeb a loajalitou zakazniki
neexistuje vyznamnd pozitivni statistickd zavislost.

2. Spokojenost, vs. loajalita zdkaznik:

a. HO: Mezi spokojenosti zdkaznikili a loajalitou zékaznika existuje vyznamna
pozitivni statistickd zavislost

b. HI: Mezi spokojenosti zdkaznikli a loajalitou zakaznikd neexistuje
vyznamna pozitivni statistickd zavislost.

3. Bankovni poplatky, vs. loajalita zakaznik:

a. HO: Mezi vysi bankovnich poplatki a loajalitou zakaznikli existuje
vyznamna negativni statisticka zavislost (tedy ¢im vyssi bankovni poplatky,
tim niZ§i loajalita zdkaznika)

b. HI1: Mezi vysi bankovnich poplatkli a loajalitou zdkaznikd neexistuje
vyznamna negativni statisticka zavislost

3.2 Vysledky provedeného vyzkumu

Cilem provedeného vyzkumu bylo identifikovat, jaké faktory ovliviiuji loajalitu zakaznikl
v bankovnim sektoru na Ceském trhu a dale pak zodpovédét hypotézy stanovené autorkou.
Vyzkumu se zcastnilo celkem 64 % zen a 46 % muza. 38 % respondentii se pohybovalo ve
vékovém rozmezi 20-34 let, 29 % respondentli spadalo do vé&kové skupiny 35-54 let.
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Nasledujici tabulka shrnuje zakladni faktory, které byly respondenty identifikovany, jejich
¢etnost, minimalni, maximalni a primérnou hodnotu vypoctenou z pétibodové hodnotici Skély
i smérodatnou odchylku v rdmci hodnoceni jednotlivymi respondenty. V tabulce je zahrnuta i
loajalita jako zavisla proménnd na ostatnich faktorech a jeji hodnoceni, které bylo provedeno
stejnym zptusobem a bude vyuzito k dal$im statistickym vypoctim.

Tabulka 2: Faktory ovliviwjici loajalitu zakaznikii v bankovnim sektoru

Zkoumany faktor | Absolutni Relativni Minimalni Maximalni Primér | Smérodatna
Cetnost cetnost (v%) hodnota hodnota odchylka
Spokojenost 350 100 3 5 4,15 0,73
Vnimand kvalita | 350 100 2 5 4,04 0,87
Naklady pfi zméné | 125 38 1 5 3,42 1,26
banky
Duivéra 275 79 2 5 3,15 0,94
Internetové 199 57 1 5 3,24 1,86
bankovnictvi
Doporuceni 129 37 2 5 3,27 1,12
Reputace banky 298 85 3 5 3,98 0,97
Velikost banky 134 38 1 5 3,41 1,28
Ocekavani 27 8 1 4 2,37 0,93
Zéavazek k bance 311 89 3 5 4,12 0,79
Dostupnost banky | 146 41 1 5 2,74 2,54
Poplatky 341 97 3 5 4,13 0,75
Loajalita 350 100 2 5 4,11 0,77

Zdroj: viastni vyzkum

Jak je vidét z vySe uvedené tabulky, vSichni respondenti oznacili pouze spokojenost a
vnimanou kvalitu, dale pak 97 % respondentli oznacilo bankovni poplatky. V rdmci téchto
faktorti byla vypoctena nejvyssi primérna hodnota, ve vSech ptipadech piesahujici hodnotu 4
a nejmens$i smerodatna odchylka, ve vSech ptipadech nizsi nez 0,9. Dal§im faaktorem, ktery
zaznamenal jak nizkou smérodatnou odchylku (niZ8i nez 0,8) a vysokou primérnou hodnotu
(4,12) byl zavazek k bance. Témér u vSech zkoumanych faktort se vyskytly vSechny odpoveédi
tedy od naprostého souhlasu az po naprosty nesouhlas. Jelikoz loajalita a faktory, které ji
v bankovnim sektoru ovliviwji, je velice individualni a subjektivni faktor (Mohsan et al.
2011), neni tedy tato skute¢nosti nijak piekvapiva.

Nejvice riiznorodé byly ziejmé odpovédi v piipade velikosti a dostupnosti banky, nakladt
pii zméné banky a internetového bankovnictvi. Internetové bankovnictvi povazuji nékteti
respondenti za kliCovy prvek jejich loajality k bance a v ptipadé€ absence tohoto prvku jsou
ochotni banku 1 opustit, jini respondenti vSak internetové bankovnictvi vilbec nevyuzivaji a
neni pro n¢ faktorem, ktery by ovliviioval jejich loajalitu k bankovni instituci. Jak by se dalo
predpokladat, diilezitost tohoto faktoru se odliSuje v zavislosti na véku respondentli. Nejméneé
dalezitym faktorem je internetové bankovnictvi pro osoby starsi 64 let. V této vékové skupiné
zadny respondent neoznacil tento faktor. Ve vékové skupiné 55-64 let pouze 12 %
respondentll oznacilo internetové bankovnictvi. Za to vSak ve ve€kové skupiné 25-34 let
uvedlo cely 68 % respondentli, Ze souhlasi, nebo naprosto souhlasi, Ze internetové
bankovnictvi predstavuje dillezity faktor pfispivajici k jejich loajalité vici jejich bankovni
instituci. Toto také odpovida celorepublikovému trendu. Na zakladé vyzkumi Ceského
statistického uradu z roku 2014 bylo potvrzeno, Ze internetové bankovnictvi nejvice vyuzivaji
muzi a zeny ve vékoveé skupin€ 25-54 let — a to 59,5 % Zen a 61,5 % muzi, pfi€emZ v poctu
uzivatelll internetu je toto procento jesté vyssi a to 65,4 % zen a 67,4 % muzi (Cesky
statisticky ufad 2014). Déle se také prokdzalo, ze v piipadé, Ze respondent povazuje za
dualezity faktor internetové bankovnictvi, neklade diiraz na dostupnost banky a to v celych 59
% ptipadi.
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Dale budou ovéteny stanovené hypotézy. V piipad¢ prvni hypotézy zkoumajici zavislost
mezi vnimanou kvalitou a loajalitou, neni mozné jednoznacné tuto hypotézu potvrdit, jelikoz
hodnota korela¢niho koeficientu vypocteného v ramci regresni analyzy je rovna pouze 0,572.
Vypoétena hodnota R? je rovna pouze 32,69 %, coZ znamena, Ze linearni regresni model
vysvétluje pouze 32,69 % promeénlivosti loajality v zavislosti na vnimané kvalité bankovni
sluzby. Prvni hypotéza o zavislosti loajality na vnimané kvalit¢ je proto zamitnuta a byla
potvrzena alternativni hypotéza, Ze neexistuje statisticky vyznamna zdvislost mezi vnimanou
kvalitou bankovni sluzby a loajalitou zédkaznika.

U druhé hypotézy, ktera zkoumala vzdjemnou zavislost mezi spokojenosti zdkaznikd a
loajalitou zdkaznikd, je p-hodnota ve vysledné tabulce ANOVA nizsi nez 0,01 a proto tedy
existuje vyznamna statistickd zavislost mezi loajalitou a spokojenosti zadkaznikd na hladiné
vyznamnosti 99 %. Vyslednad hodnota korela¢niho koeficientu, ktera je rovna 0,761, indikuje
stfedné silnou zdvislost mezi zkoumanymi proménnymi.

Hodnota odpovidajiciho t-testu v piipad¢€ posledni hypotézy je nizsi nez 0,01. Bylo tedy
coz dokazuje i hodnota R* = 85,38 %. Na zakladé provedené regresni analyzy je tedy mozné
konstatovat, ze mezi bankovnimi poplatky a loajalitou zdkaznika vic¢i bankovni instituci je
signifikantni z&vislost, ktera byla ovétena na hladin€ vyznamnosti 99 %.

Zavér

Cilem tohoto c¢lanku bylo identifikovat zékladni faktory, které ovliviiuji zdkaznickou
loajalitu v bankovnim sektoru na ceském trhu. Tohoto cile bylo dosazeno na zakladé
provedené literarni reSerSe a nasledného vlastniho vyzkumu autorky. U vybranych tii faktord,
které byly identifikovany jako kliC¢ové na zéklad¢ provedené literarni reSerSe tykajici se
loajality zakaznikd v bankovnim sektoru i na zéklad€ vlastniho vyzkumu autorky, bylo cilem
prokézat pomoci regresni analyzy, zda opravdu existuje signifikantni statisticka zavislost mezi
urovni daného faktoru a zédkaznickou loajalitou.

Provedeny vyzkum odhalil skutecnost, Ze v rdmci bankovniho sektoru existuje cela fada
faktorti, které maji znacny vliv na zdkaznickou loajalitu. Mezi nejvyznamnégj$i muizeme
zafadit — vnimanou kvalitu, spokojenost zakazniki a bankovni poplatky, které jsou vSak
v negativnim vztahu k zdkaznické loajalité, tedy, ¢im vyssi jsou bankovni poplatky, tim nizsi
je zakaznickd loajalita. Dal§imi faktory, které byly respondenty nejcastéji uvadény, jsou
zavazek k bance, reputace banky, diivéra a internetové bankovnictvi.

Ze stanovenych hypotéz byly potvrzeny 2. Regresni analyza potvrdila zavislost loajality
zakaznika na spokojenosti zdkaznika a zavislost loajality zdkazniki v bankovnim sektoru na
vysi poplatkli. Obé tyto hypotézy byly potvrzeny na hladin€ vyznamnosti 99%. Ptestoze
nékteré zahrani¢ni vyzkumy — jako napt. Petruzzellis, Romanazzi, Gurrieri (2014), Nguyen,
Singh (2004), Hafeez, Muhammad (2012), Dhandabani (2010), Bontis, Booker, Serenko
(2007) uvadi, Ze vnimana kvalita je dulezitym faktorem zakaznické loajality v bankovnim
sektoru, hypotéza o vzajemné zavislosti loajality a vnimané kvality v§ak potvrzena na zakladé
regresni analyzy a korelacniho koeficientu nebyla. Z tohoto diivodu by bylo vhodné se
v dal$im vyzkumu zaméfit na vnimanou kvalitu bankovnim sluzeb.
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The predictive model of financial health for
companies in the construction sector
Ondiej Slavicek '

Abstract

Based on the credibility and bankruptcy models that use financial analysis tools, it is possible to
infer about company’s financial health. Among the best known are the Kralicek's quick test,
Solvency index, Altman Z-score of bankruptcy, credibility IN indices, Taffler’s model and
Argenti‘s model. Nevertheless these generic models do not reflect the specifics of individual
industries. The purpose of this paper is to suggest own prediction model for small companies
operating in the construction sector in CR. The suitable financial indicators will be selected
based on the discriminant analysis. Moreover the predictive capability of suggested model will
be compared to existing generic models.

Key words
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1. Uvod

Na zaklad¢ predikénich modelti, vyuzivajicich nastroji financni analyzy, je mozné
usuzovat o finanénim zdravi podnikl.. Tyto predikéni modely maji za cil vyjadfit financni
zdravi podniku pomoci souhrnného ukazatele, respektive na zakladé tohoto ukazatele podnik
oznacit za zdravy nebo ohrozeny bankrotem. Predikénich modell existuje cela fada, vétSinou
se ale jedna o modely obecné, a proto se 1ze domnivat, Ze nepostihuji specifika jednotlivych
odvétvi. Proto je cilem clanku sestavit predikéni model pro malé podniky z oblasti
stavebnictvi CR, vystihujici vSechna specifika tohoto oboru, na zakladé kterého by bylo
mozné zatadit podnik se zndmymi hodnotami pomérovych ukazatelli mezi podniky finan¢né
zdravé (bonitni) nebo ohrozené bankrotem (bankrotni). Jako souhrnny ukazatel finan¢niho
zdravi zkoumaného podniku bude slouzit hodnota Fisherovy linearni diskriminaéni funkce.

Tento ¢lanek obsahuje struény piehled predikénich modelt ve svété a v CR, dale je
predstavena diskriminac¢ni analyza, na jejimz zaklad¢ bude vystavén predikéni model. V dalsi
¢asti prispévku je v€novana pozornost vybéru vhodnych ukazatelli, odhadu parametrii modelu
a vycislena predikéni schopnost modelu. Na zavér je nové predstavovany model porovnan
s bézné€ uzivanymi predikénimi modely.

1.1  Historie predikénich modela

Historie predikénich modelt saha do tficatych let dvacatého stoleti. Prvni modely byly
zalozeny na analyze jednoho faktoru ¢i pomérového ukazatele, takovym modelem je
naptiklad model FitzPatrika z roku 1932 (FitzPatrik, 1932) nebo model Smithe a Winakora
zroku 1935 (Smith, Winakor, 1935). AZz vroce 1968 byl Altmanem (Altman, 1968)
publikovan prvni vicerozmérny predikéni model zaloZzeny na diskriminacni analyze. Tento
model byl zaloZzeny na 5 pomérovych ukazatelich, sestaven byl pro vyrobni podniky
a presnost modelu byla 79%. Od té doby do roku 2007 vzniklo vice jak 165 predikénich
modell, jak uvadi Bellovary (Bellovary, Giacomino, Akers, 2007), a to s riznym poctem

' Mgr. Ondiej Slavicek, Ustav matematiky a kvantitativnich metod, Fakulta ekonomicko-spravni,
Univerzita Pardubice, email: Ondrej.Slavicek@upce.cz
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prediktori. Prvnim modelem zaloZenym na diskriminacni analyze se 100% ptesnosti, ktera
byla métfena rozdélenim souboru na trénovaci a testovaci, byl model Mariase z roku 1980
(Taffler, 1984). Tento model byl zalozen na 4 ukazatelich a byl sestaven pro vyrobni
a distribu¢ni firmy Velké Britdnie. Kromé modeld zalozenych na diskrimina¢ni analyze jsou
1 modely zaloZené na logitové regresi, model s nejlepsi presnosti 98% Damboleny a Shulmana
(1988), probitové regresi, nejlepsi model s piesnosti 84% Skogsvika (1990) nebo
neuronovych sitich, prvni model s 100% ptesnosti Messiera and Hansena (1988).

V cesku jsou nejznaméjsimi autory predikénich modelti manzelé Neumaierovi. Ti vytvofili
celkem ctyfi indexy IN, oznaCené podle roku vzniku. Prvni pfedstaveny index IN95
(Neumaierovd, Neumaier, 1995) se od jiz zndmych predikénich modelt 1i§i zafazenim
ukazatele, ktery popisuje schopnost firmy splacet zavazky. Nasledoval index IN99, ktery
slouzi jako indikator tvorby hodnoty. (Neumaierova, Neumaier, 2002) Kombinaci prvnich
dvou modelt potom vznikl v roce 2002 model INOI. Poslednim v fad¢€ je index INOS, ktery
vznikl aktualizaci indexu INOI1, uskute¢néné na datech pro pramysl za rok 2004.
(Neumaierova, Neumaier, 2005) Konstrukce indext IN99, INO1 a INOS5 je zaloZena na
diskriminacni analyze. Stejn€ je tomu i u modelu Karase a Reziidkové z roku 2013 (Karas,
Rezndkova, 2013). Tento model je vytvofen pro primyslové podniky ve formé akciovych
spole¢nosti a pfi jeho tvorbé vychazeli autofi ze souboru 32 bankrotnich a 175 prosperujicich
podnikd.

Dalsim prikladem ceského predikéniho modelu je ,,Mikroekonomicky skéringovy model
upadku ceskych podnikii“ autor Valeckého a Slivkové zroku 2012 (Valecky, Slivkova,
2012). Tento model je zalozen na redlnych finan¢nich datech 400 ¢eskych podniki a k tvorbé
modelu je vyuzita logisticka regrese. Stejnou metodu pro tvorbu svého modelu pouzili
1 Jakubik a Teply (2011).

Kromé tvorby vlastnich modeli se fada praci vénuje i porovnani existujicich modelt. Na
vzorku stavebnich firem rozdélenych podle velikosti, se podobnosti jednotlivych modeld
zabyvali Slavic¢ek a Kubénka (2014) nebo Delina a Packova (2013), kteti porovnavali vybrané
modely na vzorku slovenskych firem.

2. Diskriminacni analyza

Ptfedstavovany model je zalozen na diskriminacni analyze. Cilem diskrimina¢ni analyzy je
odvozeni diskriminani funkce, neboli nalezeni takové kombinace p sledovanych
proménnych, u které bude mozné prohlasit, ze statisticky vyznamné separuje H uvazovanych
skupin. Kritériem pfitom bude dosaZeni maximalni miry meziskupinové variability Qp(Y)
odvozené z matice B, ktera vyjadiuje meziskupinovou variabilitu

H

B = Z n, (X, — X)X, — %7, (1)
h=1

kde X, je vektor priméri sledovanych proménnych v h-té skupin€ a X je vektor pruméra
sledovanych proménnych za vSechna pozorovani, a minimalni miry vnitroskupinové
variability Qx(Y) odvozené z matice E vyjadiujici vnitroskupinovou variabilitu

H TNn

E= z Z(xih —Xp) (X — Xp)7, (2)
h=1i=1

kde x;, je vektor hodnot i-t¢ého pozorovani v h-té skupiné. Sledovaného kritéria bude
dosaZeno v piipadé maximalizace podilu
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Qe(Y)
Resenim této ulohy jsou vlastni vektory bj,bjT = [bjl,bjz, - bjp] matice BE™! piislusné

vlastnim ¢islim 4;. Tyto vlastni vektory pfedstavuji, spolu s konstantami ¢;, koeficienty
Fisherovych linearnich diskriminacnich funkci. Tyto rovnice jsou potom ve tvaru

Yj = Cj + bjlxl + bjzXz + -+ bjpxp, (4)

kde j =1,..,s as = min{p; H — 1}. Koeficient bj;, diskrimina¢ni funkce Y; 1ze chapat jako
individudlni vliv k-t¢ ptivodni proménné na j-tou diskriminac¢ni funkci za ptredpokladu, ze
jsou ostatni piivodni proménné konstantni.

K identifikaci vlivu pivodnich proménnych na diferenciaci skupin byly pouzity
standardizované koeficienty diskriminacni funkce aj,. Ty byly ziskdny vyndsobenim
nestandardizovanych  koeficientd by smérodatnymi  odchylkami  vyjadiujicimi
vnitroskupinovou variabilitu pfislusné pivodni proménné. Vliv pivodni proménné na
diferenciaci skupin je tim vétsi, ¢im veétsi je absolutni hodnota ptislusného standardizovaného
koeficientu. Znaménko naznacuje, zda je tento vliv pozitivni nebo negativni. Vice
o diskriminac¢ni analyze je mozné dozveédét se napiiklad v Hebdk a kol. (2004), Meloun
a Militky (2012) nebo Stankovi¢ova a Vojtkova (2007).

Vzhledem k tomu, Ze cilem je rozdélit podniky do dvou kategorii, bude k vyjadfeni
celkové variability ptivodnich proménnych stacit pouze jedna diskriminaéni funkce. Tu
budeme dale oznaCovat Y, jeji nestandardizované koeficienty budeme oznacovat by
a standardizované koeficienty budeme oznacovat a;.

2.1 Klasifikace objekti

Ozna¢me nejprve hodnotu Fisherovy linearni diskriminaéni funkce pro i-ty podnik Y;. Tuto
hodnotu lze vypocitat podle vztahu:

p
Yi =c+ Z bkxk. (5)
k=1

Pro vytvofeni pravidla pro klasifikaci podnikii do skupin je nutné vypocitat praimerné
hodnoty diskrimina¢nich skére v jednotlivych skupinach h = 1,2, a to podle vzorce:

p
Yh=c+ Z by Xpk, (6)
k=1

kde c a by jsou koeficienty Fisherovy linearni diskriminac¢ni funkce a Xy, je prumérna
hodnota k-té piivodni proménné u podnikil v h-té¢ skuping. Na zéklad¢ téchto primért se dale
vypocita kriticka hodnota diskriminaéniho skore Yy,.;+ jako:

2
IO
Yirie = Ez Vn- (7)
h=1

Tato hodnota tvofi hranici, na zéklad¢ které je podnik zatazen do skupiny bankrotnich nebo
do skupiny bonitnich podniki, a to porovnanim Y; a Y,.;¢.
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3. Odhad parametru predikéniho modelu

V této kapitole bude pozornost vénovana vybéru vhodnych ukazatelii, odhadu parametrt
predikéniho modelu a srovnani Gspésnosti nového modelu s bézné uzivanymi modely.

3.1 Datovy soubor

Pro analyzu byla pouzita data ziskana z databaze Magnusweb. Jednalo se o firmy z oboru
stavebnictvi, CZ-NACE sekce F, s 10 az 49 zaméstnanci. Jednalo se tedy o malé podniky bez
rozliSeni na fyzickou a pravnickou osobu. Za bankrotni byly oznaceny podniky, které jsou
v databazi oznaceny jako podniky v upadku. Hodnoty ukazateli pouzitych pro vypocty se
vztahuji k roku 2013. Po vytazeni podnikl s netiplnymi zaznamy byl k dispozici soubor 1292
podnikil, z nichZ pouze 11 bylo bankrotnich. Z divodl velkého rozdilu v poctu bankrotnich
a zdravych podniki nebyly pro vytvoieni modelu pouzity vSechny zdravé podniky, ale pouze
22 z nich. Téchto 22 podnikl bylo ze vSech 1281 zdravych podnikl vybrano zcela ndhodné,
¢imz by neméla byt zaznamendna ujma na obecnosti. Celkem tedy k vytvotfeni modelu
poslouZzilo 33 podnikli. Pomér bankrotnich a zdravych podnika byl 1:2.

3.2 Pomérové ukazatele

Analyza byla zaloZzena na dvandcti nejcastéji pouzivanych pomeérovych ukazatelich.
Jednalo se o ukazatele rentability, aktivity, likvidity a zadluZenosti. Definici ukazateld
s pridélenim do jednotlivych skupin je mozné najit v tabulce 1. Hlavnim pozadavkem na dané
ukazatele je dostate¢nd schopnost separace podnikd na bonitni a bankrotni. Primérna hodnota
ukazatele pro skupinu bankrotnich podnikl by se méla statisticky vyznamné 1iSit od praimérné
hodnoty ukazatele pro skupinu bonitnich podnikii. Vzhledem k tomu, Ze Shapiro-Wilkiv test
neprokazal normalni rozdéleni hodnot jednotlivych ukazateli ve skupinéach, byl pro prokézani
rozdilu ve skupinich zvolen Mann-Whitneylv test. P-hodnota tohoto testu je uvedena ve
sloupecku vyznamnost v tabulce 1. Aby byl ukazatel pro analyzu vhodny, musi byt ptislusna
p-hodnota mensi nez hladina vyznamnosti, ktera byla zvolena <= 0,05.

Tabulka 1: Poméroveé ukazatele

Skupina ukazatelli Ukazatel Vypocet Vyznamnost
Ukazatele rentability NI - Navratnost (celkové CF / celkova
investic . 0,008412
aktiva) %
ROE — Rentabilita (Cisty prijem po
viastniho jmeént zdanéni / viastni jméni) 0,078967
%
ROA — Rentabilita (HV za béznou ¢innost
aktiv / celkova aktiva)% 0,008412
Ukazatele aktivity OI{P - Obilfatka £ * krditkodobé
kratkodobych ohleddviy / trzb 0,491825
pohledavek p Y
OKZ — Obratka t * kratkodobé zavazky 0.00117
kratkodobych zavazki / trZby ’
OZ — Obratka zasob t * zasoby / trzby 0,01983
Ukazatele likvidity L1 — Okamzita fin. majetek / (kr.
likvidita zavazKy + bézné
bankovni uvéry + kr. 0,00225
fin. vypomoc)
((fin. majetek + kr.
L2 — Pohotova likvidita | POMedavky) / (kr. 0,000044
zavazKy + bézné
bankovni Gveéry + kr.
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fin. vypomoc)
(ob&zna aktiva / (kr.
zavazky + bézné

L3 — Bézna likvidita bankovni Gvéry + k. 0,001739
fin. vypomoc))
Ukazatele zadluzenosti | CZ — Celkova (cizi zdroje / celkova
» . 0,000071
zadluzenost aktiva) %
FKCZ - Flp?ncnl kryti (celkove'CF / cizi 0,005307
cizich zdroju zdroje) %

((vlastni jméni +
dlouhodobé cizi 0,004181
zdroje) / stala aktiva)

KSA — Kryti stalych
aktiv

Zdroj: vlastni zpracovani.

Z p-hodnot v tabulce 1 vyplyvd, ze ukazatele rentabilita vlastntho jméni a obratka
kratkodobych pohleddvek nesplituji pozadavek na statisticky vyznamnou separaci
sledovanych skupin. Proto byly tyto dva ukazatele z nasledujici analyzy vynechany.

3.3 Vybér ukazateli do modelu

Vybér vhodnych ukazateld byl provadén na zdkladé standardizovanych koeficientii
diskrimina¢ni funkce a;, a celkové pravdépodobnosti spravného zatazeni. Ze vSech ukazateli
byly postupné odebirany ty, které maji v absolutni hodnot¢ nejmensi hodnotu koeficientu a;
ato tak dlouho, dokud se nezhorsila celkovd pravdépodobnost spravného zatfazeni. Vyvoj
celkové pravdépodobnosti spravného zarazeni pii vylucovani jednotlivych ukazatelli je mozné
vidét v tabulce 2.

Tabulka 2: Standardizované koeficienty diskriminacni funkce

Ukazatel ay |a| Pst

L3 —7,364 | 7,364 66,67
L2 6,355 6,355 69,70
CzZ —1,645 | 1,645 81,82
NI -1,257 | 1,257 90,91
FKCZ 0,977 0,977 90,91
ROA 0,541 0,541 90,91
L1 -0,334 | 0,334 90,91
DOZ -0,332 | 0,332 90,91
DOKZ -0,277 | 0,277 90,91
KSA —0,030 | 0,030 90,91

Zdroj: vlastni vypocty.

Vzhledem k vyvoji hodnot ve sloupecku Pst v tabulce 2 byly pro konstrukci modelu vybrany
prvni Ctyfi ukazatele. Ukazatel L3 a L2 patii mezi ukazatele likvidity, ukazatel CZ patii mezi
ukazatele zadluZenosti a ukazatel NI patii mezi ukazatele rentability. Do modelu tedy nebyl
vybran zadny z ukazatell aktivity.

Predik¢ni model je tvofen Fisherovou linearni diskriminacni funkci. Jeji koeficienty b;, plni

v modelu funkci vah jednotlivych ukazateld. Jejich hodnoty, vcetné konstanty c, mizeme
nalézt v tabulce 3.
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Tabulka 3: Prosté koeficienty diskriminacni funkce
Ukazatel | Konst. c L2 L3 NI Cz

by 3,450 0,914 -0,954 -0,018 -0,045
Zdroj: vlastni vypocty.

Rovnice je tedy ve tvaru:
Y =3,450+0914-L2 - 0,954 -L3 — 0,018 - NI — 0,045 - CZ (8)

Jako kritérium zatazeni sledovaného podniku do jedné ze dvou skupin slouzi kritickd hodnota
diskrimina¢niho skére Yy vypocitand podle (7). Pro jeji vypocet bylo nutné podle (6)
vypocitat primérné hodnoty diskriminacnich skore v jednotlivych skupinach yy,. Ty, spole¢né
s Yirit, miZeme najit v tabulce 4.

Tabulka 4: Prumerné hodnoty diskriminacniho skore
Skupina Vh
Bankrot | -1,4762
Bonita 0,7381

Yiie | -0,3691

Zdroj: vlastni vypocty.

Zaver je tedy takovy, ze jestlize hodnota Fisherovy linedrni diskriminaéni funkce Y; < Yirit,
patii podnik mezi podniky ohroZené bankrotem. Je-1i Y; > Y ¢ mizeme tvrdit, Ze podnik
bankrotem ohroZen neni.

Pro zhodnoceni kvality modelu byla sestavena klasifikacni matice, kterou je mozné vidét
v tabulce 5.

Tabulka 5: Klasifikacni matice

predpovézena klasifikace
Bankrot Bonita Pst
pozorovana | Bankrot 9 2 0,82
klasifikace | Bonita 1 21 0,95
Celkem 0,91

Zdroj: vlastni vypocty.

Pravdépodobnost, ze podnik bude na zédkladé modelu zatazen do spravné kategorie je 0,91,
pficemz pravdépodobnost, Ze podnik ohroZeny bankrotem bude zafazen mezi bankrotni je
0,82 a pravdépodobnost, Ze podnik, ktery neni ohrozen bankrotem bude zafazen mezi bonitni
je 0,95.

3.4 Srovnani s existujicimi modely

Pro porovnani s nové vytvofenym modelem byl vybran model Altmanova Z° score
(Altman, 1983) jako zéastupce bankrotnich modeli a index INO5 manzeli Neumaierovych
(Neumaierova, Neumaier, 2005), jako zastupce bankrotné-bonitnich modelt. Kritériem
srovnani je pravdépodobnost spravného zatazeni podniku do ptislusné skupiny. Oba modely,
na rozdil od ptedstavovaného modelu, pracuji stzv. Sedou zonou. Jestlize model ptiradi
podnik do Sedé zony, neposkytuje ndm tim zaddnou informaci. Pfi vypoctu pravdépodobnosti
byly podniky zatazené pomoci modeld Z" a INO5 do Sedé zony nejprve vynechany a nasledné
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povazovany za Spatn¢ zafazené. Ke srovnani bylo vyuzito souboru 33 podniki, na zakladé

kterého byl vytvoten predstavovany model. Vysledky srovnani jsou v tabulce 6.

Tabulka 6: Porovnani uspésnosti modelii

Novy model Altman Z’ INO5
Sedé zona Nema Vynechana | Chyb. klas. | Vynechana| Chyb. klas.
Bankrot 0,82 1,00 0,55 1,00 0,82
Bonita 0,95 0,70 0,32 0,67 0,36
Celkem 0,91 0,81 0,33 0,81 0,52

Zdroj: vlastni vypocty.

Z tabulky 6 vyplyva, ze ptedstavovany model mé nejvyssi jak celkovou pravdépodobnost
spravné klasifikace, tak i pravdépodobnost spravného zatazeni podniku mezi bonitni, bez
ohledu na to, zda s podniky spadajicimi u modelt Z" a INO5 do Sed¢ zony zachazime jako se
Spatné klasifikovanymi nebo je uplné vynechame. Pouze pravdépodobnost zarazeni podniku
s finan¢nimi problémy mezi bankrotni je u modell s Sedou zoénou vyssi, ale to jen v ptipadé,
ze podniky nalézajici se v Sedé zoén€ do vypoctu pravdépodobnosti nezahrnujeme, coz vsak
modely Z" a INO5 zna¢né zvyhodnuje. Na zavér tedy muizeme konstatovat, Ze nové
predstaveny model je v predikci bonity a bankrotu pro malé podniky ze stavebnictvi presné;jsi
nez bézné uzivané modely Z" a INOS.

4. Zavér

Piispévek se v€noval vytvorfeni predikéniho modelu finan¢niho zdravi pro podniky z oboru
stavebnictvi. Pfedstaveny model je zalozen na diskrimina¢ni analyze. Z pivodniho poctu
dvandacti pomérovych ukazatelt byly do modelu vybrany ¢tyfi. Ze skupiny ukazateld likvidity
to byla bézna a okamzita likvidita, ze skupiny ukazateli zadluzenosti to byla celkova
zadluZenost a ze skupiny ukazatelli rentability to byla ndvratnost investic, pfiCemz
vyjmenované poradi odpovidad dulezitosti jednotlivych ukazovateli. Na zaklad¢ téchto
ukazateld byl sestaven model a urena hrani¢ni hodnota, kterd rozdé€luje finanéné zdravé
podniky od podnikli ohrozenych bankrotem. Dale byla uspésnost nového modelu (91 %)
porovnana s modely Z" (81 %) a INO5 (81%), ¢imz doslo k potvrzeni domnénky, Ze model
sestaveny na vzorku firem z jednoho odvétvi bude 1épe odrazet specifika tohoto odvétvi nez
modely obecné.
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Forecasts of payment card payments against the
changes in the infrastructure of the payment system
in Poland

Ewelina Sokotowska, Jerzy Witold Wisniewski '

Abstract

Dynamic development of cashless payments makes business transactions safer and more
transparent. The subject of this work is the payment card market in Poland during the years
2004 — 2014. Payment card payments per 1 device used for payment card transactions have
been examined against the development of the infrastructure used for this type of payments.
Econometric models describing the mechanisms of the changes in the values of payment card
payments and explaining the variability of the numbers of the devices and of the payment-card-
enabled posts as well as variability of the number of transaction merchants were constructed.
The empirical models were used for estimation of adequate quarterly forecasts of the elements
on the payment card market, for the years 2015, 2016. It can be estimated, that fast
development of infrastructure will be accompanied by a decrees of the charges on the devices.

Key words

econometric forecasting, payment cards, econometric model

JEL Classification: G21, C1, C5, G17

1. Introduction

Beginning of the 21st century brought rapid development of the financial innovations
market (Sokotowska 2014, 2015). Payment card market constitutes one of the areas of this
market. There has been a rapid increase of cashless transactions realized on the market using
payment cards’. Many factors determine the paste of the changes occurring on the payment
card market. First of all, bank account owners must have debit cards or credit cards.
Development of infrastructure for cashless payments using payment cards is necessary. This
infrastructure is made of the facilities allowing such transactions, the devices allowing
realization of the payments, and the merchants. All these infrastructure components in Poland
have been developing quite rapidly.

The methods of payment card payments, globally, belong to online payments (Vincent, O.
R., Folorunso, O. & Akinde, A. D. (2010). Studies indicate that during the years 1987 — 2004,
within 11 EU countries, the number of payment card payments increased by 140% (Bolta and
Humprey 2007). The purpose of this work is to describe the volatility mechanisms of the
payment card payments, in connection with the development of the infrastructure necessary
for this type of transactions, as well as estimation of quarterly forecasts for the years 2015,
2016. To do this, quarterly time series of the payment card market from the period between

" Dr Ewelina Sokotowska, University of Gdansk, ewelina.sokolowska@ug.edu.pl; Prof. Jerzy Witold
Wisniewski, Nicholas Copernicus University, jerzy.wisniewski@umk.pl

? Debit cards are dominant in Poland. About ten times more debit cards are being used than credit
cards. Also, the revenues from using debit cards are proportionally bigger in comparison with the
payments using credit cards.
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the 4th quarter of 2004 and the 4th quarter of 2014, available on the Polish National Bank
website, were used. Stochastic econometric equations will be the tools used for description
and forecast. Calculations were done using the GRETL package.

2. An econometric model of payment cards payments calculated per
one device

An attempt was made to describe the intensity of realizing payment card payments using
payment card devices. The variable Vncu provides information on the average quarterly value
of payment card payments per one device (in thousands PLN). It is worth noting, that during
the decade between 2004 and 2014, the number of the devices increased from 143 thousands
in the 4th quarter of 2004 to nearly 400 thousands in the 4th quarter of 2014. The number of
payment cards in the 4th quarter of 2004 exceeded 16 million, while in the 4th quarter of 2014
the number of these cards reached over 36 million. The value of the payments using payment
cards increased from 43 billion PLN in the 4th quarter of 2004 to over 121 billion PLN in the
4th quarter of 2014.

The impact of the components of the infrastructure serving payment card payments on the
value of the transactions per one device installed (Vncu) was examined. The following will be
the eqution’s explanatory variables:

urz — the number of the devices used for payment card transactions (in thousands),

plac — the number of the facilities where payment card payments can be realized (in
thousands),

akcep — the number of payment card merchants (in thousands).

The effect of a simultaneous impact of the variables urz, plac, akcep on the variable Vncu,
as well as these variables’ delays from 1 to 4 quarters were examined. Autoregressions up to
and including the 4th order as well as the trend and seasonal fluctuations were considered in
the equation. As a result of eliminating the variables that were statistically insignificant at a
significance level not exceeding 5%, an empirical equation presented in table 1 emerged. The
following proved to be statistically significant: autoregressions of the first and second orders,
seasonal fluctuations (see: Wisniewski, 2009, 2013) in the first and second quarter (dql, dq2),
the simultaneous and the delayed by 1 quarter number of the devices (urz, urz_1), the number
of the facilities delayed by 2 and 3 quarters (plac 2, plac_3), as well as the number of
merchants delayed by 2 quarters (akcep 2). The equation has very good stochastic properties,
with particularly high value of the R-squared exceeding 97%. As such, this equation can be a
good toll for forecast estimation of the variable Vncu.

Table 1. Equation of the dependent variable (Y): Vance

Variable Coefficient | Std. Error t-Statistic p value
const 30,838 18,5646 1,6611 0,1078
urz —-1,61747 0,171781 —9,4159 <0,0001  |***
urz_1 1,96139 0,209264 9,3728 <0,0001  |***
plac 2 -1,51773 0,384694 —3,9453 0,0005  |***
plac 3 0,471283 0,229539 2,0532 0,0495  |**
akcep 2 1,23355 0,524145 2,3534 0,0259  |**
dql —32,4394 2,89868 —11,1911 <0,0001  |***
dq2 35,7983 4,06304 8,8107 <0,0001  |***
Vncu 1 1,07332 0,0800823 13,4028 <0,0001  |***
Vncu 2 —-0,167671 | 0,0755616 —2,2190 0,0348  |**
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Mean dependent variable 354,7162 Stand.dev.dep.variable 28,74487
Sum squared resid. 880,9563 S.E. of regression 5,609164
R-squared 0,971184 Adjusted R-squared 0,961922
F(10, 38) 104,8540 p-value for F-test 3,66e-19
Log likelihood —113,6447 Crit. inform. Akaike 247,2894
Crit.Bayes. Schwarz 263,6652 Crit. Hannan-Quinn 253,1158
Autocor.resid.coef.- rhol | —0,086360 Durbin h-stat. -0,612148

Source: own calculations using the GRETL package

Application of the empirical equation presented in table 1 for forecast estimation of Vncu
requires having the extrapolators of the variables urz, plac, akcep, in subsequent quarters of
2015, 2016.

3. The autoregressive-trend structure of the elements constituting
payment cards infrastructure

The autoregressive-trend structure of the variables urz, plac, akcep was examined, taking
into account quarterly seasonal fluctuations . The results of the calculations are presented in
tables 2, 3 and 4. Each of those variables is characterized by a different internal structure. The
number of the devices (urz) is only characterized by a first-order autoregression and by a
negative seasonal deviation in the first quarter. Specificity of the number of the facilities
(plac) involves occurrence of only one first-order autoregression. The number of the
merchants (akcep) is characterized by autoregressions of the first and the third orders as well
as by a linear upward trend.

Table 2. Equation of the dependent variable (Y): urz

Variable Coefficient | Std. Error t-Statistic p value
const —3,81155 3,53672 -1,0777 0,2881
dql —5,16279 2,0744 —2,4888 0,0174 *k
urz 1 1,04938 0,0144042 72,8522 <0,0001  [***
Mean dependent variable 238,7634 Stand.dev.dep.variable 66,69053
Sum squared resid. 1188.831 S.E. of regression 5,668383
R-squared 0,993146 Adjusted R-squared 0,992776
F(3, 40) 2680,760 p-value for F-test 9,22e-41
Log likelihood —124,5945 Crit. inform. Akaike 255,1889
Crit.Bayes. Schwarz 260,2556 Crit. Hannan-Quinn 257,0209
Autocor.resid.coef.- rhol 0,045354 Durbin h-stat. 0,288045

Source: own calculations using the GRETL package
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Table 3. Equation of the dependent variable (Y): plac

Variable Coefficient | Std. Error t-Statistic p value
const —2,58779 2,74573 —0,9425 0,3519
plac 1 1,03873 0,0146449 70,9275 <0,0001  |***
Mean dependent variable 185,2870 Stand.dev.dep.variable 52,13172
Sum squared resid. 794,6106 S.E. of regression 4,572833
R-squared 0,992503 Adjusted R-squared 0,992306
F(2, 40) 5030,717 p-value for F-test 5,41e-42
Log likelihood —116,5370 Crit. inform. Akaike 237,0740
Crit.Bayes. Schwarz 240,4517 Crit. Hannan-Quinn 238,2953
Autocor.resid.coef.- thol | —0,067561 Durbin h-stat. -0,429136
Source: own calculations using the GRETL package
Table 4. Equation of the dependent variable (Y): akcep
Variable Coefficient | Std. Error t-Statistic p value
const 2,82696 4,16359 0,6790 0,5018
time 0,347091 0,180781 1,9200 0,0633 *
akcep 1 0,604348 0,127997 4,7216 <0,0001  ***
akcep 3 0,326121 0,12737 2,5604 0,0151 ok
Mean dependent variable 102,3772 Stand.dev.dep.variable 27,42896
Sum squared resid. 414,6633 S.E. of regression 3,492274
R-squared 0,985104 Adjusted R-squared 0,983789
F(4, 38) 749,4876 p-value for F-test 4,13e-31
Log likelihood —99,32740 Crit. inform. Akaike 206,6548
Crit.Bayes. Schwarz 213,2051 Crit. Hannan-Quinn 208,9854
Autocor.resid.coef.- rhol 0,040171 Durbin h-stat. 0,403071

Source: own calculations using the GRETL package

Each of the empirical equations presented in tables 2, 3 and 4 is characterized by a high

level of adjustment to authentic data, which is evidenced by the values of the R-squared
coefficient adequately equal to 0.993146, 0.992503 and 0.985104. What is more, there is no
autocorrelation of the random component, while the explanatory variables are statistically
significant at a significance level of p < 0,05. Consequently, each of the considered equations
from tables 2, 3, and 4 can be used for forecast estimation. These extrapolators ought to be
characterized by a high accuracy level. Fulfillment of the condition of an adequate accuracy
will allow application of the extrapolators urz, plac and akcep into forecast estimation of
Vncur,. The symbol T represents the forecasted period, while the index p represents the
prognosis of a given variable.

4. Forecasts of the components of payment card infrastructure

The empirical equations presented in table 2, 3 and 4 were used to extrapolate the values of
the variables. Thereby, the extrapolative prognoses urzTp, placTp, akceptTp were obtained.
Average relative prediction error was estimated for each forecast (Wisniewski, 2009, p. 211,
212). Table 5 and figure 1 present forecasts of the number of the devices used for payment
card payments. A significant increase in the value of this variable can be expected. Accuracy
of the forecasts is quite high, since relative prediction errors are range from 1.39% in the first
quarter of 2015 to 3.58% in the fourth quarter of 2016.
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Table 5. Forecasts of the number of the devices allowing payment card payments urzy, (in thousands)
Forecasted| Forecast of|  Average Relative
period urzr, |prediction error |prediction error
2015:1 408,86 5,67 1,39
2015:2 425,24 8,22 1,93
2015:3 442,43 10,32 2,33
2015:4 460,46 12,22 2,65
2016:1 474,23 14,02 2,96
2016:2 493,83 15,77 3,19
2016:3 514,41 17,49 3,40
2016:4 536,00 19,21 3,58

Source: own calculations using the GRETL package

Figure 1. Forecasts of the number of the devices allowing payment card payments urzy, (in thousands)
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Source: own calculations using the GRETL package and table 5

Table 6 and figure 2 present forecasts of the number of Polish facilities in which it is
possible to realize payment card payments. A significant increase in the summer of such
facilities can be expected, which will contribute to further popularization of cashless
payments. Forecasts of the number of facilities plact, are characterized by significant accuracy
of the estimations. The relative prediction errors are low: ranging from 1.5% in the first
quarter of 2015 to 3.95% in the fourth quarter of 2016.
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Table 6. Quarterly forecasts of the number of facilities placy, realizing payment card payments in Poland,
during the years 2015, 2016 (in thousands)

Forested | Forecast of|  Average Relative
period placr, |prediction error |prediction error
2015:1 304,30 4,57 1,50
2015:2 313,50 6,59 2,10
2015:3 323,05 8,24 2,55
2015:4 332,97 9,70 2,91
2016:1 343,28 11,06 3,22
2016:2 353,98 12,37 3,49
2016:3 365,10 13,64 3,74
2016:4 376,65 14,89 3,95

Source: own calculations using the GRETL package

Figure 2. Quarterly forecasts of the number of facilities placr, realizing payment card payments in Poland,
during the years 2015, 2016 (in thousands)
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Table 7. Quarterly forecasts of the number of the merchants accepting payment card transactions (akcept,),
during the years 2015 — 2016 (in thousands)

Forested | Forecast of | Average Relative
period | akceptr, |prediction error|prediction error
2015:1 161,84 3,49 2,16
2015:2 165,82 4,08 2,46
2015:3 170,42 4,28 2,51
2015:4 174,22 4,68 2,69
2016:1 178,16 5,03 2,82
2016:2 182,39 5,26 2,88
2016:3 186,53 5,48 2,94
2016:4 190,66 5,69 2,99

Source: own calculations using the GRETL package
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Figure 3. Quarterly forecasts of the number of the merchants accepting payment card transactions (akceptr,),
during the years 2015 — 2016 (in thousands)

ks
]

H40[ T

80 2010 2011 2012 2013 2014 2015 2016

Source: own calculations using the GRETL package

5. Forecasts of the intensity of using payment card devices for
realization of payment card payments

Extrapolative forecasts urzTp, placTp, akceptTp were used to estimate the forecasts of the
exploitation intensity of the devices VncuTp, during the years 2015, 2016. The results of these
forecasts are presented in table 8 and on figure 4. Forecasts of VncuTp are characterized by
high precision, since the relative prediction errors range from 1.98% in the first quarter of
2015 to 4.37% in the fourth quarter of 2016.

Table 8. Quarterly forecasts of the exploitation intensity of the devices used for realization of payment card
payments (Vncur,), during the years 2015, 2016 (in thousands PLN per 1 device)

Forecasted | Forecast of Average Relative
period Vncur, |prediction error|prediction error
2015:1 283,02 5,61 1,98
2015:2 314,42 8,23 2,62
2015:3 316,34 9,91 3,13
2015:4 312,79 11,06 3,54
2016:1 284,84 11,89 4,17
2016:2 313,10 12,49 3,99
2016:3 311,38 12,95 4,16
2016:4 304,06 13,29 4,37

Source: own calculations using the GRETL package

In connection with the expected further growth in the number of the payment cards on
Polish market, the possibilities to realize payments using payment cards will increase.
Significant development of the infrastructure serving this type of payments will contribute to
that. A systematic increase in the amounts of payment card payments in Poland, up to the
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level of nearly 125 billion PLN in the fourth quarter, will be accompanied by a decrease in the
turnovers per 1 device. It can be expected, that during the years 2015, 2016, the charges on
one device will oscillate around 300 thousands PLN quarterly, with adequate seasonal
fluctuations. The increase in the number of the devices will be significantly faster than the
increase of the revenues on the payment card market. Hence such expectations regarding the

charges on the devices.
Figure 4. Quarterly forecasts of the exploitation intensity of the devices used for realization of payment card
payments (Vncuy,), during the years 2015, 2016 (in thousands PLN per I device)
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Source: own calculations using the GRETL package

6. Conclusions

The dynamics of payment cards in Poland indicate a significant increase of the payment
card revenues. It forces the market participants to develop appropriate infrastructure, which
would allow payment card holders to realize cashless payments. However, competition in the
form of cell phone payments has emerged. Thus, it is necessary to examine the development
of the payment card market, including their new variants, as well as to carefully observe the
development of cell phone payments.

Possibly quite fast emergence of new tools for cashless payments cannot be excluded. This
would decrease the demand for cash operations in banks. As such, the demand for money in
the form of notes and coins most likely will decrease. These are the consequences of modern
technologies.
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Venture capital and private equity in financing the
SME sector in Central and Eastern Europe:
evidence from Poland

Andrzej Sotoma, Maciej Wesotowski '

Abstract

Venture capital (VC) and private equity(PE) funds constitute an alternative to traditional
external sources of enterprise financing, such as bank loans. This paper aims to examine VC
and PE investment strategies and its implications for SMEs in Poland. The statistical data used
in the article has been based on publications of the Polish Private Equity Association and
reports of the European Private Equity and Venture Capital Association. The data indicate the
following key results. First, we find that Poland PE shows a tendency towards concentration of
investment on later stages of company development. Observations of Central and Eastern
Europe markets also indicate limited preoccupation of PE funds with investment in start-up and
early- stage entrepreneurial firms. Second, our results show that many PE firms presented in
Poland are growing in size and, consequently, are aiming to employ capital in larger buyout
transactions to improve deal economics. This pattern of investment is not effective in closing
equity gap for start-up and early- stage entrepreneurial firms.

Key words
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1. Intruduction

Problems with access to capital continue to be a challenge for firms from the small and
medium-sized enterprise (SME) sector in Poland. Venture capital (VC) and private equity(PE)
funds constitute an alternative to traditional external sources of enterprise financing, such as
bank loans. Private equity funds are pools of capital managed in general as closed-end, fixed-
life funds making primarily equity capital investments into enterprises. And in this regard,
private equity sector in Europe comprises a broad spectrum of investment funds in terms of
their size, legal structure and investment strategies. Investors allocating funds to private equity
in Central and Eastern Europe (CEE) include: banks, corporate investors, funds of funds,
government agencies insurance companies, pension funds, private individuals and other asset
managers. This paper aims to examine VC and PE investment strategies and its implications
for SMEs in Poland. Our analysis builds on an important literature in entrepreneurial finance
and VC finance. The statistical data used in the article has been based on publications of the
Polish Private Equity Association and reports of the European Private Equity and Venture
Capital Association. The statistics contained in this article are based on the “market”
approach. Market statistics are an aggregation of figures according to the location of the
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portfolio company. At European level, this relates to investments in European companies
regardless of the location of the private equity firm.

2. Literature review

Definitions of venture capital and private equity have differed over time and across
countries. According to the European Private Equity and Venture Capital Association
(EVCA), private equity is equity capital provided to enterprises not quoted on a stock market.
Private equity includes the following investment stages: venture capital, growth capital,
replacement capital, rescue/turnaround and buyouts. The definition of venture capital, as it is
used by EVCA comprises three types of investing — seed, start-up, and later stage venture
investment. Seed and start-up financing together are often referred to as early stage financing.
Metrick and Yasuda (2011) state that venture capitalists perform three main functions, which
are (1) screening potential investments and deciding on companies to invest in, (2) monitoring
these companies and providing value-added services for them, and (3) exiting their
investments in these companies by selling their stake to public markets or to another buyer.
Investors have a given timeframe to make an investment and get the return from it, as their
activity is usually to generate profits and redistribute them (Demaria, 2013). In order to be
able to achieve it, private equity investors are focus on value creation of portfolio company.

Private equity funds are pools of capital managed in general as closed-end, fixed-life funds
making primarily equity capital investments into enterprises. PE funds are typically
established as limited partnerships. As stated by Cumming and Johan (2014), a limited
partnership is a contract between institutional investors who become limited partners who
have right as partners but exchange management rights over the fund for limited liability and
the fund manager who is designated the general partner (the partner that take on the
responsibility of day-today operations and management of the fund). The profits are shared on
a pro rata basis as per the contract terms. Small and medium-sized enterprises may finance
their operations internally from reinvestment of their profits or they must seek external capital.

As far as firms’ preferences for raising capital are concerned, literature in finance has
suggested “pecking order” theory. The pecking order theory postulates that firms first
preference of financing is from internal sources, then from external debt and only as a last
resort from new external equity (Myers and Majluf,1984). For example, Cosh et al. (2009)
argue that the firms prefer to finance their growth internally by reinvesting their profits
because it is less costly than seeking external finance. According to Ridding et al. (2012),
pecking order theory seems to hold for small businesses. However, their findings indicate that
young enterprises that seek growth are more likely to apply for external debt capital than small
businesses that not have growth intentions. Yet, commercial lenders are less likely to approve
loan applications from early stage growth firms due to relatively higher costs of resolving
information asymmetry. Unlike large firms, small firms often do not have audited financial
statements and do not have tangible assets for banks to obtain collateral. There is recognition
in the literature that venture capitalists are specialized to overcome information asymmetry
problems through the use of staged financing, private contracting, screening, and active
monitoring (Popov and Roosenboom, 2013; Berger and Udell, 1998). Additionally, venture
capitalists determine the time and form of exit channel. Exits are central to the venture capital
process because financial returns are primarily derived from capital gains upon sale, and not
dividends on equity. Even though exit strategies are placed as the last part of the process, they
are so crucial that they are already planned prior to the initial investment (Sotoma, 2014). A
PE fund’s decision whether to invest in a potential portfolio company depends on the risk —
rate of return ratio, and especially on whether the obtained rate of return matches the incurred
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risk. As argued by Zmeskal and DluhoSova (2013), criteria used in financial decision making
should be based on the proper analytical methods of financial analysis.

Globalization and integration of international capital markets have greatly expanded the
choices available to firms seeking equity capital. Several factors have contributed to the
growth of the international private equity market in the CEE region: the internationalization of
capital sources, growth of GDP, need for risk diversification, deal opportunities, increasing
opportunities for exiting investments due to a well-developed stock market that permits exit
through an IPO and the perception of the increasing difficulty of finding attractive private
equity investments in the home market (Sotoma, 2013).

3. The effect of private equity involvement on innovation and on the
economy in Europe

European private equity firms provide financing to about 5,000 companies per year, of
which 85% are Small and Medium-sized Enterprises (EVCA Yearbook, 2014). Private equity
firms foster innovation and successful patenting: directly, by allocating more funds to research
and development for new products and processes in the investee companies, and indirectly, by
supporting start-up young firms, which tend to be more innovative than the average firm. For
example, private equity-backed companies account for less than 6% of total private sector
employment in Europe, yet they account for up to 12% of all industrial innovation (Popov and
Roosenboom, 2009). Previous studies suggest that private equity is likely to have a positive
effect on the economy during recession when access to capital is limited (Demaria, 2013;
Kaplan and Stromberg, 2009). Based on panel of 21 European countries and 20 industries
over the 1998-2008 period, Popov and Roosenboom (2013) argue that venture capital
investment is conducive to bringing new ideas to the marketplace in the shape of young
companies. Christofidis and Debande (2001) state that venture-backed companies directly
contribute to the development of new technology applications and boost innovation in Europe
and in the US. Additionally, venture capital has a long tradition of syndicating deals and
attracting additional investors within subsequent rounds of financing. Private equity firms can
also play a important role in the internationalization efforts of portfolio companies. For
example, Lockett et al. (2008) argue that venture capital firms’ active participation in the
management of investee companies can provide both strategic and operational guidance on
trade exports. Yet, for acquiring funds, debt financing is the most frequently used method by

European SMEs (Figure 1).
Figure 1: Sources of finance used by SMEs in the EU-28 and Poland in 2014 (in %)

debt securities H),F
equity u 3
other sources m 4
factoring m 8
other loan m 7
trade credit W 15
grants or subsidised bank loan m 3
retained earnings or sale of assets (Internal funds) m 14
leasing or hire purchase m 33

bank overdraft or credit line [ L L LT LT L LT LT LTI 40
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Source: Doove et al. (2014).
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In 2014, the ECB and the European Commission conducted the Survey on the Access to
Finance of Enterprises (SAFE). The survey covered the EU-28 Member States, Iceland and
Montenegro. In 2014, but also in 2013, finding customers was the most pressing problem
amongst SMEs in EU-28. However, micro enterprises consider the problem of access to
external finance the most pressing, whereas large enterprises find it least pressing. Bank
overdraft, credit line and leasing have been used most often as a source of external financing
between April and September 2014: 37% of all EU-28 SMEs used bank overdraft or credit
line and 29% used leasing. Internal funds were used by 14% of the SMEs compared with 8%
in Poland (Figure 1).

4. Venture capital and private equity investment structure and
functioning in Poland

The Private Equity and Venture Capital (PE/VC) financial model was initially developed in
the US. The PE/VC investments have been made in Poland since 1990s. Comparison of PE
investments activity to gross domestic product (GDP) reveals the growth level of country
market. The ratio of PE investment value to GDP in Poland decreased from 0.17% GDP in
2008 to 0.06% in 2014 (Figure 2). This means Poland figure was a quarter of the European
average of 0.27% in 2014.

Figure 2: Private equity investments as a percentage of GDP for selected European countries, 2014.

Romania === 0,05
Poland === 0,06
Ttaly ———— 0,11

Spain === 0,15

Czech Republic 30,19

Germany 3 0,24

Europe (average) 3 0,27

UK ] 0,42

Denmark 3 0,48

Norway 3 0,586

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

Source: Own research based on EVCA Yearbook 2014

The 2008 financial crisis has transformed the financial environment and has influenced
private equity markets worldwide. The crisis strongly impacted the PE in Poland: the market
is down in both the investment value and the fundraising value. In the years 2008 through
2013, fundraising for Poland amounted to € 2.2 bn. The fundraising indicators reached its top
in 2008 ( € 0.76 bn) and they have not returned to the pre-crisis amounts since (Table 1).
Investors allocating funds to PE in Poland include: government agencies, funds of funds,
banks, corporate investors, insurance companies, pension funds, private individuals and other
asset managers. Funds of funds have been the leading source of capital for PE funds investing
in Poland between the years 2008 and 2012. In 2013, government agencies (including
structures such as the European Bank for Reconstruction and Development, European
Investment Fund and national institutions) became the largest source of capital with 41.7% of
the total capital raised versus 2.6% in 2008 (Table 1). Reading the fundraising data by
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geographic sources of funds raised paints a slightly different picture. In total, domestic
investors accounted for just 14% of capital raised in 2013.

Table 1: Sources of capital raised for Poland venture capital and private equity in 2008-2013 (in € million)

Sources of canital: 2008 | 2009 | 2010 2011 2012 2013
priat: el % el % el % el % el % el %

Banks 1045| 13.7| 353| 243| 00| 00| 250| 56| 00| 00| 00| 00

Corporate 00| 00| 00| oo| 38| 33| 12| 03| 00| 00| 65| 25

mvestors

Endowmentsand | 11951 157] 00| 00| 00| 00| 805/ 182 51| 11| 03| o1

foundations

Funds-of-funds 254.5| 33.5| 25.8| 17.8] 50.0| 43.6]|223.7| 50.6|1313| 27.0] 61.6| 23.6

Government 200| 26| 250| 172] 588| 513 00| 00| 707| 146|108.8| 417
agencies
Insurance 25.0| 33| 380| 262| 00| 00| 50| 1.1| 498] 103] 66| 25
companies
Pension funds 1575 207 37| 25| 00| 00| 10| 02| 378] 77| 23.7] 91
Private 30 04| 86| 59| 11| 10| 00| 00| 95| 20| 150 5.7
individuals
Other asset 320 42| 18| 13| 00| 00| 750| 170| 413| 85| 28| 1.1
managers
?L?J;;elgnweahh 00| 00| 00| 00| 00| 00| 11| 02| 696| 143| 13| 05

Other sources 44.4 5.8 7.1 4.8 1.0 0.8] 30.1 6.8 704| 145| 34.6] 132

rTa‘i’iHneWﬁmds 760.4 | 100.0 | 145.3 | 100.0 | 114.7 | 100.0 | 442.6 | 100.0 | 485.5 | 100.0 | 261.2 | 100.0

Source: Own research based on EVCA Yearbook 2014.

In the years 2009 through 2013, PE funds operating in Poland tried to reduce risk by
avoiding investment in enterprises with a short activity history (Table 2)

Table 2: Type of PE investment by stage focus in Poland, 2009-2013 ( in € million)

2009 2010 2011 2012 2013

€ % | €| % | €| % | €| % | €] %
Seed 0.0/ 0.0] 0.0 0.0 0.7 0.1 27| 0.6] 16| 04
Start-up 0.5] 02| 1.5 0.2] 10.7 1.6| 29| 0.6 49| 13
Later-stage venture 0.6/ 02| 1.3 0.2 152 221 34| 07| 9.1 2.4
Total Venture 1.1| 04| 28 04| 26.6 39/ 9.0/ 19] 156| 4.1
Growth 63.8| 23.3(114.5] 17.4]1629| 23.9|104.0| 22.0/150.4| 39.6

Rescue/ Turnaround 6.1 2.2 3.1 0.5 1.9 0.3 3.1 0.7 0.0 0.0

Replacement capital 0.1 0.0] 16.1 250 0.0 0.0 25.7| 54| 82| 2.2

Buyout 203.4| 74.1|520.5| 79.21487.2| 71.9|331.1| 70.0/205.8| 54.1

Total 274.51100.0/657.0] 100.0|678.6| 100.0472.9]1100.0|380.0] 100.0

* % of total

Source: Own research based on EVCA Yearbook 2014.

As in Poland, CEE venture investments were almost entirely comprised of start-up and
later stage venture investments, while seed investments remained at very low levels (Table 3).
This can be explained by the fact that managers of global funds that operate in Poland act
similarly as in other countries in this region. Many of the trends observed in Poland are also
reported in CEE region, such as a mismatch in valuations leading to prolonged negotiations
and aborted deals, as well as the scarcity of, and strong competition for, quality businesses.
The latter continued to highly profitable exits in 2014, such as Mid Europa Partners ’s sale of
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its minority stake in T-Mobile Czech Republic (TMCZ) to Deutsche Telekom for €828
million, Hannover Leasing GmbH ’s sale of its 100% shareholding in Palladium shopping
mall (Czech Republic) to Union Investment Real Estate GmbH for € 565million and
BlackRock Inc’ sale of its 100% shareholding in Rondo 1 office building (Poland) to
Deutsche Asset & Wealth Management for €300million (Emerging Europe:M&A Report

2014/15,2015).

Table 3: Type of private equity investment by stage focus in the CEE region ( in % of total investment).

2008 2009 2010 2011 2012 2013
Seed 0.2 0.1 0.3 0.3 0.3 0.5
Start-up 2.4 0.4 2.1 4.2 7.2 4.1
Later-stage venture 5.0 1.3 2.7 3.0 2.6 3.8
Total Venture 7.6 1.8 5.1 7.6 10.2 8.4
Growth 28.9 15.9 40.6 21.6 20.3 33.1
Rescue/ Turnaround 0.0 0.3 0.4 0.2 0.3 0.9
Replacement capital 0.2 7.0 2.9 1.8 4.2 3.1
Buyout 63.3 75.1 51.1 69.0 65.0 54.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

Source: Own research based on data obtained from Central and Eastern Europe Annual Statistics EVCA
Special Papers 2008-2014.

Given the increasing interest in the CEE region which became less risky after joining the
EU, and which was showing relatively fast growing rates as well as the shift of investments
towards buyouts, in 2007 London-based Mid Europa Partners has launched the region’s first,
more than €1.5 billion PE fund. Large regional funds that were similar to Mid Europa Partners
facilitated re-entrance to the region of new funds sourced by American investors (Karsai,
2009). Poland is regarded as high growth emerging economy, where fund managers typically
seek fast-growing companies to finance. Many PE firms presented in Poland are growing in
size and, consequently, are aiming to employ capital in larger buyout transactions to improve
deal economics. In the 2008-2013 period, 370 companies located in Poland received PE
investments exceeding EUR 3 billion. In this period, the average buyout value of PE
investment in Poland was € 24.5 million (Table 4). In the 2008-2013 period, a total of 1176
companies located in the CEE region received PE investments exceeding EUR 9 billion.

Table 4: Investment value and number of companies receiving private equity, 2008-2013

Poland CEE

Investment value | Number of | Investment value| Number of

(in € million) | companies (in € million)| companies

Seed 9.2 48 21.1 92
Start-up 31.0 77 220.2 310
Later-stage venture 65.3 59 263.7 181
Total Venture 105.5 184 505.0 583
Growth 618.0 76 2369.5 328
Rescue/ Turnaround 14.2 5 23.6 10
Replacement capital 50.1 11 296.5 29
Buyout 2310,7 94 6058.3 226
Total 3098.5 370 9252.9 1176

Source: Own research based on data obtained from Central and Eastern Europe Annual Statistics EVCA

Special Papers 2008-2014.
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In 2015, 47 private equity firms were located in Poland. For example, Enterprise Investors
is the oldest and one of the largest private equity and venture capital firms in Poland. Active
since 1990, the firm has raised eight funds with total capital exceeding EUR 2 billion. These
funds have invested EUR 1.6 billion in 134 CEE companies across a range of sectors and
exited 108 companies with total gross proceeds of EUR 2.2 billion. Based in Poland, Innova
Capital is one of the most active middle-market private equity firms in CEE region. Innova
Capital invests in companies with enterprise values normally ranging from €50 to €125
million. The typical investment horizon is from three to five years, and exit by either sale to
a strategic investor or via an initial public offering of shares. Innova Capital has invested
almost € 600m, in 40 companies, across 10 countries in the region.

The development of the Polish PE sector is affected by regulatory changes in terms of
capital gains taxation, levels of administrative burdens, changes in investment regulations for
private pension funds, labour market flexibility and shareholder rights protection. An
additional significant aspect of private equity financing is the demand-side aspect in a regional
context. According to Polish Private Equity and Venture Capital Association, there is aversion
on the part of some SMSs to welcome equity investors as the entrepreneurs are lacking
practical knowledge on this alternative form of financing. Moreover, many entrepreneurs
show long-term reluctance to share participation in the management with external investors.

5. Conclusions

The data indicate the following key results. First, we find that Polish PE market shows a
tendency towards concentration of investment on later stages of company development. The
CEE and Poland private equity market remained dominated by buyouts in the 2008- 2013
period. Second, our results show that the crisis strongly impacted the PE market in Poland: the
market is down in both the investment value and the fundraising value. Yet, many PE firms
presented in Poland are growing in size and, consequently, are aiming to employ capital in
larger buyout transactions to improve deal economics. This pattern of investment is not
effective in closing equity gap for start-up and early- stage entrepreneurial firms. Third, for
acquiring funds, debt financing is the most frequently used method by European SMEs in
2014. Bank overdraft, credit line and leasing have been used most often as a source of external
financing.
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Abstract

This contribution deals with consumer behaviour on the mortgage market. Based on data
coming from mortgage contracts the typology of consumers has been developed. Instead of
typically applied demographic variables the segmentation concentrates on behaviouristic
factors. Classification of consumers, respectively households, has focused on two main criteria:
type of housing and purpose for mortgage contract. The paper analyses the impact of contract
factors (loan size, term, fixed rate, LTV, total income) on main segmentation criteria. For each
type of typology the discriminant function(s) has been constructed.

Key words
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1. Introduction

Traditionally, consumer attitude in the financial services sector was characterised by
consumer inertia and passivity. However, deregulation in the financial services sector and the
emergence of new forms of technology, such as smartphone- and computer-based banking,
have created highly competitive market environment which could have a market impact upon
consumer's attitudes and how they make purchases of financial products. In particular,
financial providers are less certain of retaining their customers or utilising the traditional
banker customer relationship. Financial providers must, therefore, attempt to better understand
customer attitudes in an attempt to influence and determine consumers' buying and decision
making styles (Howcroft, Hewer, Hamilton, 2003).

2. Literature review

2.1 Consumer mortgage shopping behaviour

In the real estate finance literature, consumer’s choice of a mortgage loan is conceptualized
as a function of the loan-to-value ratio, the likelihood of prepayment, the points-interest-rate
tradeoff and the type mortgage (fixed and adjustable). Source of uncertainty, including future
interest rates, housing prices, and general economic conditions, are other factors in the
mortgage decision (Follain, 1990). Previous researchers have tended to focus on only one
dimension of the decision. Yang (1992) for example, focused on estimating the points-

' This paper was supported within Operational Program Education for Competitiveness — Project No.
CZ.1.07/2.3.00/20.0296 and within the project SGS Nakupni chovani Generace Y v mezinarodnim
kontextu — project registration number SP2015/118.

? Doc. Ing. Vojtéch Spacil, CSc., Department of Marketing and Business, Faculty of Economics,
VSB-Technical University Ostrava. E-mail: vojtech.spacil@vsb.cz
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interest-rate trade-off for purchase money and refinancing mortgages. Lino (1992) on the other
hand analyzed consumers’ choice of a fixed or adjustable rate mortgage based on the
consumers’ assessment of interest rate risks. It is, however, critical to investigate all the
elements of a loan to obtain a full understanding of consumer shopping behavior for mortgage
loan.

Stiegler (1961) work concerning with the economics of information has brought theoretical
basis for consumer’s information search behavior when faced with choosing a home mortgage
loan. According to the Stigler, market price dispersion is the major reason for consumers to
engage in information search. Consumers can close the price gaps by searching for price
information, but at some costs in terms of time and money. A consumer will search for lower
prices as long as marginal benefits from additional search exceed the marginal costs of search.

Chang and Hanna (1992) discussed the benefit and costs of search for credit (general
credit, not specific to home mortgage loans. Immediate benefits include lower interest rates
and finance charges, indirect benefits include better money management, greater savings and
convenience from using appropriate credit, and gains in financial knowledge and experience
gathered from the search process. The costs of search include the opportunity cost of time and
physical and mental effort in search process. They noted that in today’s complex financial
market, the cost of information search may be much greater for a money borrower than a
goods buyer because the cost of this service is often not fully or clearly disclosed until the
time of application.

Psychological dislike or enjoyment of search influences consumers” perception of the
benefits and costs of search (Babin, Darden & Grittin, 1994). Also high risk consumers may
be less willing to engage in search in order to avoid being turned down. On the other hand, if
they are turned down or obtain a smaller loan than needed, they may be forced to engage in
further search activities.

It might be important to distinguish between information search behavior by refinancers
and other mortgage borrowers, since their behaviors are governed by different situations.
Unlike purchase-money mortgage borrowers whose home buying activities compete with their
time devoted to mortgage shopping activities, refinancers usually have a longer lead time and
more flexibility to engage in information search activities. Refinancing also suggests that
consumers have experience with the mortgage loan process at least once with current
mortgage, unlike first time home buyers. On the other hand, compared with refinancers,
homebuyers have more recent exposure to real estate agents who may serve as an information
and referral use (Lee, Hogarth, 2000).

3. Research Methodology

3.1 Data

Data for research has been obtained from internal database of mortgage broker. The
database comprised detailed mortgage contract information. Data from internal record can be
split into three categories: (1) applicant profile, (2) loan size and contract conditions, (3)
purpose (motive) for arranging mortgage contract. Applicant profile is described via
demographic variables (gender of applicant, age of applicant, education of applicant, net
income of applicant, net income of co-applicant, working status of applicant, working status
of co-applicant) and geographic variable (place of actual permanent residence). Majority of
variables depicting the applicant profile are nominal in nature. Loan size and contract
conditions (term, fixed rate, loan-to value) represent the other data category. All variables
included in that category are ratio ones. Purpose (motive) for arranging mortgage contract was
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searched by three questions and answers were expressed in nominal variables. Not all
variables contained in internal applicant record will be used in data analysis.

3.2 Sample

Sample includes 110 cases which represent mortgage contracts signed within 2013 — 2015
period. Sample structure reflects population structure (see figure 1) no matter it is not fully
representative due to internal record from just one mortgage broker.

Figure.1: Sample Structure According to the Age and Education of Applicant
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3.3 Method for Data Analysis

There are two key statistical methods for building customer typology. Both cluster analysis
and discriminant analysis are concerned with classification. Discriminant analysis, however,
requires prior knowledge of the cluster or group membership for each object or case included,
to develop the classification rule. In contrast, cluster analysis there is no a priori information
about the group or cluster membership for any of the objects. Given that the purpose for
arranging mortgage contract was selected priori as a criterion for customer typology the
discriminant analysis will be applied for that case (Malhotra, Birks, 2006).

The discriminant model involves linear combinations of the following form [1]:

D:b()"'b]X] +b2X2+b3X3+ ................. +kak [1]

where D = discriminant score
b = discriminant coefficients or weights
X = predictor or independent variable

4. Research Findings

First step in the discriminant analysis is to formulate the criterion variable and independent
variables. The criterion variable must consist of two or more mutually exclusive and
collectively exhaustive categories. As a criterion variable purpose for mortgage loan was
chosen. There were two options how to define purpose for mortgage loan. First option is
based on type of housing (flat, family house) which should be financed. Second purpose for
mortgage loan concerns with buying motives (purchase of finished flat or house, building new
house or reconstructing old one, refinancing mortgage). Definition of predictor variables (loan
size, total income of household, mortgage term, fixed rate of mortgage, LTV) was based on
author’s experience.
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4.1 Typology Based on Type of Housing

4.1.1 Group Statistics for Typology Based on Type of Housing

The differences between defined clusters of customer (those who would like to live in a flat
and those who prefer to live in the family house) are basically observed by examining the
group means and standard deviations (see table 1). It appears that two groups are more widely
separated in terms of loan size and total income of household than other variables.

Table 1: Group Statistics for Purpose for Mortgage Loan (Type of Housing)
Valid N (listwise)
purpose2 Mean Std. Deviation | Unweighted | Weighted
flat loan size 957679 483908 56 56,
total income 24774 9896 56 56
term 0,77 7,44 56 56
fixed rate 4,93 0,37 56 56
LTV 85,98 11,30 56 56,
family house [loan size 2228519 975582 54 54
total income 37102 13671 54 54
term 23,56 6,69 54 54
fixed rate 5,28 ,88 54 54
LTV 83,33 9,52 54 54
Total loan size 1581545 994117 110 110
total income 30826 13365 110 110
term 23,15 7,06 110 110
fixed rate 5,10 ,69 110 110
LTV 84,68 10,50 110 110

The significance of the univariate F ratios indicates that, when the predictors are
considered individually, only loan size, total income and fixed rate significantly differentiate
between those who prefer to live in a flat and those who prefer to live in the family house (see
table 2).

Table 2: Tests of Equality of Group Means

Wilks' Lambda F dfl an Sig.

loan size 588 75,725 1 108 ,000
total income 785 29,514 1 108 ,000
term 997 340 1 108 561
fixed rate 935 7,458 1 108 ,007
LTV 984 1,762 1 108 ,187

The pooled within-groups correlation matrix indicates low correlation between the
predictors, just with exception of two cases. Multicollinearity is observed for two pairs of
variables - mortgage term and LTV, respectively between loan size and total income (see table

3).
Table 3: Pooled Within-Groups Matrices
loan size | total income term fixed rate LTV

Correlation loan size 1,000 452 ,151 -,037 ,262|
total income ,452 1,000 -,407 157 -,295
term ,151 -,407 1,000 -,180 ,649)
fixed rate -,037 ,157 -,180 1,000 -,180)
LTV 262 -295 ,649 -,180 1,000
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4.1.2 Discriminant Function for Type of Housing

The estimate of discriminant function coefficients can be calculated based on two broad
approaches. The direct method involves estimating the discriminant function so that all the
predictors are included simultaneously. In this case, each independent variable is included,
regardless of it discriminating power. An alternative approach is the stepwise method. In
stepwise discriminant analysis, the predictor variables are entered sequentially.

Due to multicollinearity mentioned for two pairs of variables the stepwise method was
chosen as an approach for estimate of discriminant function coefficients. Predictors were
chosen in two steps based on their ability to discriminate between groups. An F ratio has been
calculated for each predictor by conducting a univariate analysis of variance in which the
groups are treated as the categorical variable and the predictor as the criterion variable. The
predictor with the highest F ratio (loan size) is the first to be selected for inclusion in the
discriminant function. A second predictor (LTV) is added based on the highest partial F ratio
(see tables 4 and 5).

Table 4: Variables Entered in Discriminant Function

Wilks' Lambda
Exact F
Step Entered Statistic dfl df2 df3 Statistic df1 df2 Sig.
1 loan size ,588 1 1 108,000 75,725 1 108,000 ,000
2 LTV ,546 2 1 108,000 44,428 2 107,000 ,000

At each step, the variable that minimizes the overall Wilks' Lambda is entered.
Table 5: Characteristics for Entered Variables

Wilks'
Step Tolerance | F to Remove | Lambda
1 loan size 1,000 75,725
2 loan size 931 85,711 ,984
LTV 931 8,131 ,588

In table 6 there are computed standardized canonical discriminant function coefficients.
Predictor with relatively large standardized coefficient (loan size) contributes more to the
discriminating power of the function than predictor with relatively smaller coefficient (loan-
to-value). The model is statistically significant based on Wilks” lambda statistic (see table 7).

Table 6: Standardized Canonical Discriminant Function Coefficients

Function
1
loan size 1,026
LTV - 409

Table 7: Test of statistical significance of the discrimination function

Test of Wilks'
Function Lambda Chi-square df Sig.
1 ,546 64,686 2 ,000]

The eigenvalue which represents the ratio between-group to within-groups sums of squares
is 0,830 and it accounts for 100 % of explained variance (see table 8). The canonical
correlation associated with this function is 0,674. The square of this correlation (0,674)2 =
0,47, indicates that 47% of the variance in dependent variable (type of housing) is explained
by this model.
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Table 8: Eigenvalue for Discriminant Function

Canonical
Function Eigenvalue | % of Variance | Cumulative % | Correlation

1 830" 100,0 100,0 674

4.2 Typology Based on Purpose (Buying Motives) for Mortgage

4.2.1 Group Statistics for Typology Based on Purpose for Mortgage (Buying Motives)

There are three options for criterion (dependent) variable which expresses purpose for
mortgage: purchase flat or house, building new house and refinancing the mortgage. As it has
been found in tab.1 for type of housing, also in that case these three groups are more widely

separated in terms of loan size and total income of household than other variables (see table
9).

Table 9: Group Statistics for Purpose for Mortgage Loan (Buying Motives)

Valid N (listwise)
purpose3 Mean |Std. Deviation|Unweighted| Weighted
purchase [loan size 1410741 878117 54 54

total income 27201 11625 54 54
term 2593 591 54 54
fixed rate 4,96 A7 54 54
LTV 90,28 8,32 54 54
building loan size 2364815 1102603 27 27
total income 35181 12457 27 27
term 24,89 5,40 27 27
fixed rate 522 64 27 27
LTV 83,33 8,66 27 27
refinancing |loan size 1170345 660105 29 29
total income 33521 15631 29 29
term 16,38 5,96 29 29
fixed rate 524 99 29 29
LTV 75,52 8,90 29 29
Total loan size 1581545 994117 110 110
total income 30826 13365 110 110
term 23,15 7,06 110 110
fixed rate 5,10 ,69 110 110
LTV 84,68 10,50 110 110

The significance of the univariate F ratios indicates that, when the predictors are
considered individually, only fixed rate does not significantly differentiate among all three
categories of consumers (see table 10).

Table 10: Tests of Equality of Group Means

Wilks' Lambda F dfl df2 Sig.
loan size ,786 14,559 2 107 ,000)
total income ,926 4,249 2 107 ,017
term ,664 27,100 2 107 ,000
fixed rate ,962 2,141 2 107 ,123
LTV ,652 28,502 2 107 ,000

The pooled within-groups correlation matrix shows low correlation between the
predictors, just with exception of two cases. Multicollinearity is observed for two pairs of
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variables - mortgage term and LTV, respectively between loan size and total income (see table

11). This was also observed in the case of type of housing.
Table 11: Pooled Within-Groups Matrices

loan size | total income term fixed rate LTV
Correlation |loan size 1,000 ,633 ,044 ,123 ,129
total income ,633 1,000 =318 212 -,243
term ,044 -,318 1,000 -,099 482
fixed rate ,123 212 -,099 1,000 -,125
LTV ,129 -,243 ,482 -,125 1,000

4.2.2 Discriminant Function for Purpose of Mortgage (Buying Motives)

Because of three categories for criterion variable (purchase, building and refinancing the
mortgage) two discriminant functions can be estimated. Due to multicollinearity mentioned
for two pairs of variables the stepwise method was chosen as an approach for estimate of
discriminant function coefficients. Three predictor variables (LTV, loan size and term) have
been included in discrimination functions (see table 12).

Table 12: Variables Entered in Discriminant Function

Wilks' Lambda
Exact F
Step Entered Statistic dfl df2 df3 Statistic dfl df2 Sig.
1 LTV ,652 1 2 107,000 28,502 2 107,000 ,000]
2 loan size 511 2 2 107,000 21,109 4 212,000 ,000
3 term 442 3 2 107,000 17,660 6 210,000 ,000

The first function has the highest ratio between—groups to within-groups sum of squares.
The second function, uncorrelated with the first, has the second highest ratio. Both functions
are statistically significant (see table14).

Table 13: Standardized Canonical Discriminant Functions Coefficients

Function

1 2
loan size ,122 ,896
term ,582 ,394
LTV ,557 -,626
Table 14: Test of statistical significance of the discrimination functions
Function(s) | Wilks' Lambda | Chi-square df Sig.
1 through 2 ,442 86,604 6 ,000
2 ,744 31,389 2 ,000

The eigenvalue for the first function is 0,684 and it accounts for 66,5 % of explained
variance. The square of canonical correlation (0,637)2 = 0,41, indicates that 41% of the
variance in dependent variable (purpose for mortgage) is explained by this model (see table
15).

The eigenvalue for the second function is 0,345 and it makes 33,5 % of explained variance.
The square of canonical correlation (0,506)2 = 0,26, indicates that 26% of the variance in
dependent variable (purpose for mortgage) is explained by this model (see table 15).
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Table 15: Eigenvalues for Discriminant Functions

Canonical
Function Eigenvalue % of Variance [Cumulative % | Correlation
1 ,684° 66,5 66,5 ,637
2 345° 33,5 100,0 ,506

5. Conclusion

The typology of clients for mortgage contracts was developed via discriminant function.
Type of housing and purpose for mortgage contract (buying motives) were tested as the
criterion. Five independent variables were used in the discriminant model. Due to
multicollinearity the stepwise method was chosen as an approach for estimate of discriminant
function coefficients. Loan size and LTV have been appeared as the variables entered in all
three constructed discriminant functions. Both variables reflect income status of household
(no matter if co-applicant has own income), customer preferences (flat or family house),
customer approach (buying, building or reconstruction) and anticipation of household
development.

Discriminant function describing the relationship among type of housing and independent
variables is characterized by eigenvalue which imply superior function. Eigenvalue is
substantially higher than in the case of discriminant functions concerning with purpose of
mortgage contract (buying motives). Also the level of explained variance is slightly higher for
type of housing. This is due to the fact that mean differences for loan size are relatively higher
in the case of type housing (see table 1). Loan size is more affected by decision what type of
housing (flat or family house) will be chosen than by purpose for mortgage contract (purchase
of finished flat or house, building new house or reconstructing old one, refinancing mortgage).
Buying motives hiding selected type of housing bring ambiguity to the characteristics of
statistical variables (mean, standard deviation) (see table 9) and affect fewer tangible results of
discriminant functions in that case.
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Deflation: Will the Euro Area be the Next Japan?

Lenka Spacilova '

Abstract

Current inflation trends fuel fears that the euro area may slide toward deflation. Global supply-
side factors, including a deceleration in energy and food prices, have played the most important
role in this process. In this paper we discuss some parallels between the current situation in the
euro area and Japan’s experience of deflation. We have found that the stock indexes were still
after eight years below their peak levels. The pace of economic recovery was lower and rate of
unemployment in euro area was higher than in Japan. Contrary to Japan, real rates have
remained negative in the euro area since 2009. Nevertheless Japanese stimulus of monetary
base has been significantly larger than the one implemented by the euro area. According to us,
the risk of deflation in euro area intensifies due to the lack of interaction of monetary and fiscal
policy.
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1. Introduction

In recent months, concerns about the risk of deflation in European Union have increased.
Inflation in the euro area has been below the European Central Bank’s target for almost two
years now and is also expected to remain at a very low level in the near future. Also in the
other European Union countries, inflation, as measured by the Harmonised Index of
Consumer Prices (HICP), has recently declined to an average of less than 1 percent.

During the 1990s, it was widely believed that deflation was mostly Japan's problem.
Japanese prices have been falling since the early 1990s (see Figure 1). However, with the
beginning of the third millennium, fears by deflation began raising in different parts of the
world. This was the first time in 2002 — 2003 in connection with the recession, which came
after the bursting of the dotcom bubble. In the middle of 2003, headline inflation fell to
unusually low levels in industrial and emerging countries. Some countries in Asia (China,
Japan, Hong Kong, Singapore and Taiwan) had experience with deflation.” This situation
raised fears of global deflationary pressures. Even the European Central Bank (ECB) was
worried. In May, 2003, the ECB announced that instead of defining “price stability” as a CPI
inflation rate below 2%, the aim was to achieve an inflation rate close to 2%.

The worldwide financial crisis, falling asset values, and an associated collapse in business
and consumer confidence, have once again raised the spectre of deflation (see e. g. Spacilova,
2009). Some of the countries affected by the financial crisis had a negative inflation rate. For
example, in March 2009, it was USA (-0.8%), Switzerland (-0.7%), Japan and some euro area
countries (Ireland, Spain, Luxembourg, Portugal).

"Ing. Lenka Spacilova, Ph. D., Department of Economics, Faculty of Economics, VSB - Technical
University of Ostrava, e-mail: Lenka.Spacilova@vsb.cz.
* The Czech Republic had also experienced a periods of very low or negative rate of inflation in 2003.
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Figure 1: Rate of Inflation in Japan (1991-2015), in the Euro Area and EU-28 (2007-2015), Year-over-Year
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Percent per annum Source: www.statbureau.org, ec.europa.eu/Eurostat

The consequences of financial crisis still persist in European Union. A weak recovery
affects current inflation trends especially in the euro area. Figure 1 shows that headline
inflation has been on a downward trend in the euro area since late 2011. The long-running
disinflationary trend culminated in a year-on-year decline inflation in the first quarter of 2015.
In January 2015, annual consumer price inflation was negative (at —0.6% for the euro area and
—0.5% for EU-28), as we can see in Figure 1. This was the lowest rate recorded since July
2009. In January 2015, negative annual rates were observed in twenty-three EU Member
States. The lowest annual rates were registered in Greece (-2.8%) and Bulgaria (-2.3%).
Positive annual rates (<1%) were recorded in Malta, Austria, Romania, Sweden and United
Kingdom.

This development sparked fears that the euro area or the European Union as a whole could
fall into a deflationary spiral like Japan.

The rest of the paper is organized as follows. Section 2 discusses what we mean by
deflation and looks at some of its economic effects. Section 3 describes the pre-deflation
development in the Japan. In Section 4 we compare some indicators associated with deflation
in Japan and in the euro area. Section 5 concludes.

2. Deflation and its Implications

According to mainstream economist, deflation is defined as a general decline in prices,
with emphasis on the word ‘general’. A situation where we observe declines in the prices of
some products such as oil, or in a particular sector, such as housing or transport, does not
qualify as deflation in this sense. Deflation occurs only when price declines are so widespread
that broad-based indexes of prices, such as the Consumer Price Index (CPI) or the GDP
deflator, register ongoing declines lasting for a longer period.

In November 2013, Mario Draghi has described deflation in the euro area as a situation
where price level declines occur 1) across a significant number of countries; 2) across a
significant number of goods; and 3) in a self-fulfilling way.

Deflation can be ‘good’ or ‘bad’. Good deflation could be caused by a sudden, large
expansion in aggregate supply arising, for example, from rapid growth in productivity and
broadly declining costs. By contrast, negative demand-side shocks are much more dangerous
and more likely to kick off the adverse dynamics of a deflation spiral as falling prices are
accompanied by declining demand, falling employment and output. Such a shock could reflect
a severe cyclical downturn, the bursting of an asset price bubble, or excessively tight policies.
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As we summarized in Spacilova (2004), some of the costs and benefits of deflation are not
qualitatively different from the costs and benefits of inflation. For example, menu costs (costs
of changing prices) apply symmetrically to price increases and to price cuts. Inflation and
deflation also create a problem of uncertainty about the future path of process. However, there
are some reasons why deflation is not just inflation with the sign reversed. In the presence of
nominal wage rigidities and the zero lower bound of nominal interest rates, deflation can
increase the real cost of labour and capital and thereby increase unemployment and reduce
competitiveness.

Deflation also deteriorate financial distress by redistributing of wealth from debtors to
creditors. That is because deflation increases the real burden of debt. Redistribution from
debtors to creditors associated with unanticipated deflation is more likely to lead to default
and bankruptcy than redistribution from creditors to debtors associated with unanticipated
inflation. Disruption of the financial system puts additional downward pressure on investment,
demand und unemployment.

The prospect of falling prices (deflation) could suppress domestic demand, if it prompts
households and firms to postpone consumption and investment in anticipation of further price
easing. It means a risk of sliding into self-reinforcing deflationary spiral.

In some ways, moderate deflation can be more damaging than moderate inflation. This is
one of the reason for the fear of deflation.

3. Japanese Path to Deflation

After World War II, Japan was one of the fastest growing economy in the world. Japan’s
high rate of growth form the mid-1950s through the early 1970s is known as ‘Japanese
miracle’. In the mid-1970s, a significant slowdown in industrial production accompanied by
extra high rate of inflation was recorded in connection with the first oil shock. This experience
with high inflation caused the Japanese economy to reduce dependence on oil, reduce energy-
intensive industries and the development of new industries focused on electric products and
computers. Japan developed an export-oriented economy. Structural changes in the Japanese
economy led to economic growth of around 5 percent with moderate inflation. The period
from 1987 to 1989 was characterized by coexistence of three factors indicative of a bubble
economy, that is, a marked increase in asset prices, an expansion in monetary aggregates and
credit, and an overheating economy. The economic expansion during the bubble period is the
second longest after the expansion of the late 1960s and real GDP and industrial production
grew at an average annual rate of 5.5 percent and 7.2 percent, respectively. (Okina et al.,
2001)

From 1985 to 1989, Japan’s Nikkei stock index tripled to 39,000. By 1989, Japanese
officials became increasingly concerned with the country’s growing asset bubbles and the
Bank of Japan (BoJ) decided to tighten its monetary policy. Soon after, the Nikkei stock and
real estate bubble burst. During the subsequent period of the bursting of the bubble from the
early 1990s, Japan experienced a plummet in asset prices, the accumulation of huge
nonperforming assets and resulting difficulties faced by financial institutions, and a prolonged
recession. According to Takatoshi and Mishkin (2004), the economy was stagnant from 1992
to 1994, with the growth rate below 1.2 percent. The CPI inflation rate declined from just
above 2% in beginning of 1992 to negative rate in mid-1995. The Bank of Japan responded by
gradually lowering of discount rate to 0.5% in September 1995. As a result of the Asian
currency crisis, the Japanese economy was hit by banking crisis. Three large banks failed and
other banks limited lending. The resulting effects on aggregate demand pushed the Japanese
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economy into deflation. In the early 2000s, the phrase “lost decade” began to be applied to
Japan’s economic performance over the course of the 1990s.

4. Comparison of Japan and Euro Area

As the right side of the Figure 1 shows, inflation in euro area and in European Union as a
whole declines from 2012. In recent months, the rate of inflation was very low or negative and
the fears of deflation in European Union increased. This development evokes a parallels
between the current situation in Europe and Japan’s situation in 1990s. Therefore we now
compare some indicators of macroeconomic development. Due to diversity of EU countries,
we focus only on the euro area. Moreover, the situation in European Union as a whole is
largely determined by development in the euro area.

By comparison, we used the following procedure. With using the output gap, we found a
peak of economic activity in Japan and in the euro area. The peak of economic activity in
Japan occurred in December 1989. For the euro area the peak occurred in June 2007. For a
purpose of comparison of Japan and the euro area, we recalculated some macroeconomic
variables on indexes. So we can observe the development of indicators in months (or years)
before and after the peak.

As we noted in Section 3, at the beginning of the lost decade in Japan was inflating and
then bursting of asset bubble. Figure 2 shows the trend in equity prices in Japan and the euro
area. As we can see in figure, a rise and thereafter a drop in prices of equities in the euro area
was similar to that seen in Japan. Five years after the peak, stock prices in both areas were
approximately 50% below the peak. Later there was a moderate growth of EURO STOXX 50,
whereas stagnation of Nikkei 225.

Figure 2: Equity Prices in Japan and Euro Area, index

120

----- Nikkei 225

Euro Stoxx 50

Note: There are months before and after the peak on the horizontal axis.
Nikkei 225: 100 = December 1989, EURO STOXX 50: 100 = June 2007
Source: FRED, ECB, own calculations

Deflation has often, but not always, been associated with poor economic performance.
Weak demand have eases inflation and may send it to negative territory. For example, Bordo
and Redish (2003) show that periods of deflation are characterized by weaker and more
volatile output growth.

Figure 3 shows real GDP evolution in Japan and in the euro area. Euro area real GDP grew
in years after the peak at a slower pace than in Japan. Data show that real GDP for the euro
area is barely at its pre-crisis level. We can see, Japan's GDP grew with slight fluctuations a
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little faster than Eurozone’s GDP today. Yet Japan has not been able to break out of deflation
for many years. Moreover, the slower growth in China could contribute to weakening of
economic activity in the world and also in the euro area.

Figure 3: Real GDP in Euro Area and Japan, index
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2-11-10 9 8 -7 6 5 4 -3 2101 2 3 45 6 7 8 9 101112

Note: There are years before and after the peak on the horizontal axis.
Japan: 100 = 1990, Euro area: 100 = 2007
Source: OECD, own calculations

Deflation also aggravates fighting with unemployment. When demand drops and nominal
wages are sticky, inflation is a tool to lowering the real wages that firm pay. Given sticky
nominal wages, near zero inflation in the euro area is not helping to resolve the severe
unemployment problem there. The rate of unemployment in the euro area and in the EU is at
high level. In June 2015, the rate of unemployment was 11.1% in the euro area and 9.6 % in
European Union as a whole. It remains at the same level for several months.

The rate of unemployment in the euro area and also in Japan was rising after the peak. It
culminated approximately six years after the peak in the euro area and then slightly decreased.
Whereas, unemployment in Japan continued to grow. However, the rate of unemployment in
the euro area is almost three times higher than in Japan.

Figure 4: Unemployment in Euro Area and Japan, %
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Note: There are months before and after the peak on the horizontal axis.
Left scale for Eurozone’s unemployment, right scale for Japan'’s.
Japan: 100 = December 1989, Euro area: 100 = June 2007
Source: OECD, own calculations
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What can be done by macroeconomic policy to reduce the likelihood of sustained
deflation? The macroeconomic policy remedies are aggressive monetary policy, including
through nonconventional methods, and fiscal expansion.

As Figure 5 shows, the Japan’s policy rate remained higher than CPI almost throughout the
1990s, leaving real interest rates (nominal rates adjusted for inflation) too high during the
period. It took the Bank of Japan more than a year to cut interest rates after the asset bubble
burst in 1990 (first rate cut occurred in July 1991). A key interest rate was not cut to below
1% until 1995 when headline CPI was first flirting with zero. Moreover, it took eight years
(February 1999) for the Bank of Japan to adopt a zero interest rate policy.

Figure 5: Discount Rate and Rate of Inflation in Japan, January 1990 - June 2015, %
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Later, the zero interest rate policy was rescinded in 2000, as the economic situation
displayed signs of gradual recovery. However, the situation has not improved greatly and the
Bank of Japan introduced a new monetary policy, the quantitative easing policy, in March
2001, and again implemented zero interest rate policy. In 2006, the Bank of Japan exited
quantitative easing and ended the zero interest rate policy, because it seemed that deflation
had ended. Following the global financial crisis, the Bank of Japan introduced its
comprehensive monetary easing policy in October 2010 (see Figure 7) to respond to the re-
emergence of deflation and a slowing recovery. One key measure was an asset purchase
program that involved government bonds as well as private assets. The zero interest rate
policy was in effect from October 2010 and it is still now.

Compared with the Bank of Japan, the European Central Bank reacted much more quickly.
ECB started cutting nominal rates in October 2008 (after an increase in July 2008, weeks
before the Lehman Brothers collapse). Contrary to Japan, real rates have remained negative in
the euro area since 2009 (Figure 6).

As noted above, the Bank of Japan put in place a quantitative easing framework in 2001.
Following the adoption of a policy of quantitative easing, the monetary base grew in Japan
through 2002-03, but it dropped in 2006 (see Spacilova, 2010). With the beginning of the
financial crisis in 2007, the monetary base of some central banks (e. g. Bank of England,
Federal Reserve System) expanded sharply. The Bank of Japan followed initially in a more
gradual way but has recently moved to a more forceful base expansion. This can be seen from
Figure 7, which shows the development of the monetary base from 2007 to the present in
Japan and the euro area. We can see extremely aggressive quantitative easing policy from the
Bank of Japan in 2013. In October 2014, the Bank of Japan decided to accelerate the pace of
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increase in the monetary base at an annual pace of about 80 trillion yen (an addition of about
10-20 trillion yen compared with the past).

Figure 6: Discount Rate and Rate of Inflation in the FEuro Area, December 2005 - June 2015, %
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In comparison with the Bank of Japan, the ECB started early, but the expansion of
monetary base remained fairly moderate until the end of 2011, when the bank flooded the
banking system with term liquidity. However, in 2013, when BoJ implemented aggressive
quantitative easing, monetary base of ECB decreased, as Figure 7 shows. In January 2015 the
ECB made a step forward to bring the size of its balance sheet roughly to the 2012 level.

Figure 7: Monetary Base of ECB and BoJ, January 2007 — June 2015, index
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5. Conclusions

Japan suffered from mild deflation, with some exceptions, for almost twenty years. Euro
area inflation has been falling steadily for previous three years and at the beginning of 2015
achieved negative rates. This raises concerns that the EU could follow Japan, because falling
into a deflation trap is quite easy, but escaping from it can be extremely challenging.

Deflationary pressures in the euro area are driven by weak economic activity and by change
in energy prices which has been on a downward trend for more than a year. For preventing of
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these deflationary pressures, the interaction of supportive monetary and fiscal policies is
necessary. It suggests that quantitative easing needs to go hand-in-hand with fiscal stimulus.

As shown above, the Bank of Japan was relatively slow in lowering policy rates and
increasing monetary base. Japanese interest rates remained above the inflation rate throughout
the 1990s. ECB reacted much more quickly than the Bank of Japan and euro area interest rates
have been below inflation until now. However, the difference is in the scale of quantitative
easing in previous three years - the monetary base of Bol is growing much faster. Using of
fiscal policy in fight with deflation is problem of the euro area due to the lack of fiscal union.

There is a relatively high risk that situation in the euro area will lead to a slide into
deflation and Japan’s deflation experience demonstrate that it is hard to escape from the
deflation trap unless the root causes of deflation are solved by unconventional macroeconomic
policies.
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An empirical study of online auction markets
efficiency

Anna Sroczynska-Baron '

Abstract

Nowadays online auctions become more and more popular. There are millions of participants.
Information of products and historical prices are available to them thanks to new technology.
The main aim of this work is to check if online auction markets are still inefficient and it is
possible to gain abnormal profit. Data used in the researches come from Polish biggest online
auction market — Allegro.pl. The possibility of calendar effects on Polish service will be
checked.
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1. Introduction

Nowadays, there is a great development of Informatic Technologies and reacher access to
Internet in such countries like Poland. It is estimated by Central Statistical Office that 77% of
household in Poland have at least one computer and 74% have Internet access [report 2014].
In this situation on — line shopping market has been evolving. One of its part are on — line
auctions services. Nearly 55% of users of Internet in Poland use it to buy subjects [report
2014]. Service Ebay.com is the biggest one in the world. It was established in 1995 and it
works in 20 countries. You can buy nearly everything — sometimes really strange items — for
example the most expensive donut was exposed on auction for 5000$ (but it was charity
campaign), window which the murderer used to shoot Kennedy sold for 3 million dollars or
irrational jar with ghost (as it was written in the description) for 51000 dollars. Above all,
people use to buy everything they need in “normal” life — it is estimated that more than 10
million objects are sold per day and there are more than 120 million users all over the world
by Ebay.com. Of course small users do not possess a great quantity of money but commonly
they create very important market. On — line auctions seem to be important tool of C2C on e —
market.

This work is connected with the discussion about efficiency of on — line auctions. There are
a lot of works deal with the problem of efficiency of stock exchange markets [Buczek 2005].
The hypothesis of the weak — form efficiency says that share prices should contain all
information representing by historical prices. There is no possibility to gain abnormal return
with the use of statistical data. The similar problem could be observed during on — line
auctions. Traditional auctions used to be treat as inefficient. Nowadays, the problem of
geographically fragmentary auctions disappeared when we deal with on — line auctions.
Development of IT technologies could change it but current works point rather still
inefficiency [Kaufmann 2009, Sroczynska-Baron 2015]. It was examined with the use of
similar tools practiced during stock market prices analysis [Wood 2008, Ashenfelter 2003].

' Anna Sroczynska-Baron, Economics University in Katowice, mail: kozak@caprisoft.com.pl
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The main aim of this work is to check an efficiency by analysis of anomalies during on — line
auctions similar to calendar effects at the stock exchange [French 1980, Harris 1986 and
other]. Data come from the biggest Polish on — line auction service Allegro.pl. The on — line
auction market of old coins were chosen for researches as characterized by many bidders and
great activity of them.

2. Methodology

An attempt to answer the question if there is a possibility to create a strategy that will allow to
gain abnormal return based on the given set of information is connected with the phenomena
of efficiency. If the stock exchange is efficient there is no possibility to gain abnormal return
thanks to technical, fundamental or portfolio analysis. The researches examining the level of
efficiency led to define some anomalies. Calendar anomaly is the example of them. The name
came into existence as the deviations were connected with specific time. The most famous is
the effect of January. The rates of return in January are said to be bigger than other months.
Kinney and Rozeff showed that average rate of return on the stock exchange in New York in
January was bigger than in other months [Rozeff and other 1976]. This phenomena is
observed also in Europe. It could be explained by tax low but it is noticeable even in Great
Britain where tax year is not the same as calendar year. Another kind of phenomena is called
“the effect of the week in a month”. Ariel showed that cumulated rate of return for the first
part of the month is bigger than the second part. He conducted the researches of data coming
from 1963 till 1981. The cumulated rate of return for the first two weeks was 2552% and for
the second part about 0% [Ariel 1987]. Next, the effect of the day in a week should be
considered. The rates of return on Monday and Friday are different than other days. Fridays
usually allow to gain better profits, where Mondays allow to gain lower profits [Lakonishok,
Smidt, 1988]. There is also the effect of the hour in a day. Harris showed that prices had
declining trend in first 45 minutes on Mondays and increasing trend in first 45 minutes on
other days. There are many other effects which one can considered, for example: effect of
May, effect of September, effect of Santa Claus or even Mark Twain. In Poland there are also
a lot of researches connected with calendar effects at the stock exchange in Warsaw [Przekota
and Podgorski 2004, Fiszeder and Kozuchowska 2015].

In this work the analysis of chosen anomalies at on — line auction market will be
conducted similarly to stock exchange. Of course there are lot of examples of increased sale
like the increase of the sale of dustbin 2401 just after introducing the act of rubbish segregation
in Poland. But the problem is whether there are some difficult to explain anomalies giving
more than average profit at the on — line auction market like at the stock exchange. Three
examples of anomalies will be verified during the researches:

e An effect of a day in a week

e An effect of a part of a month

e An effect of an hour in a day
There will be examined final values of auctions. The data will be examined with analysis of
variance.

3. The run of researches

3.1 Data

Data used in examination come from the biggest Polish on — line auction service Allegro.pl.
Service Allegro.pl was established in 1999 by Arjan Bakker and Tomasz Dudziak
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[Ocetkiewicz 2012]. There were first million of users in 2003. Nowadays, more than 50% of
internet users visit the service at least once a month and 40 millions of subjects are sold per
year. The auction on Allegro.pl service are English ones. To make an analysis of this kind of
auction, it is possibile to use classical statistical methods [Sawicz 2005] or tools of the theory
of games [Sroczynska — Baron 2013a,b], grey systems [Barczak 2013] or other methods like
neuron networks [Dyduch 2011].

For the researches the collectible market was chosen. The auctions of old Polish coin
was examined. It was ,.trojak”. It is a silver coin. King Zygmunt Stary introduced the coin to
the market in 1528. They were produced till Stanistaw Poniatowski kingdom times.
Nowadays, there is rather no possibility to count and catalogue all coins (for example in
catalogue of Kaminski and Kurpiewski there are 158 pages describing 887 kind of this coin).
It is popular and not very valuable coin but they are very popular on service. The level of
liquidity is rather high. In the researches there were examined auctions in Mai nad June 2015
from service Allegro.pl. The coin ,trojak” of the king Zygmunt III Waza in accetable
condition was examined to gain uniformity. All very rare or in super condition types of
»trojak” were rejected (there were a few coins really valuable — the most expensive one was
sold by 4527zt in that time). There were 233 observations during examined period. More than
73% of auctions were finished by a sale.

3.2 An effect ,,a day in a week*

The analysis of data in ralation to days was conducted. The smallest activity was observed on
Fridays and Saturdays and the biggest one on Sundays (nearly 25% of all auctions). The
biggest percentage of unsold items was observed on Wednesdays and the smallest one on
Tuesdays and Thursdays. The average final prizes will be checked with analysis of variance.
Data divided into days comming from service Allegro.pl are presented on figure 1.

Figure 1: Average final value of the auctionson different days for the coin ,, Trojak™ 05 — 06.2015 (source: own

work)
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It is visible that the smallest final prizes for the coin were noticed in the middle of the week
(Wednesdays and Thursdays). The following hypothesis were verified with the use of analysis
of variance.

H()Z m =mp=...=my

H,: not all mean scores are equal

The result are presented in Table 1
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Table 1: Table of analysis of variance for the effect of the day (source: own computation)

Sou.rce.: of Sum of squares Degrees of Mean Square F

variation freedom

treatments 50878 6 8479.,6 25
error 546982 161 33974 ’

The critical value F'* at the significance level 0,05 equals 2,16. Because of F' > F* hypothesis
Hy should be rejected. It means that there are statistically meaningful differences between
average final values of the coin’s auction in different days.

3.3 An effect ,,an hour in a day“

The analysis of data in ralation to hours was conducted. The day was divided into three parts.
First one — the hours of work (8.00 — 16.00), afternoon (16.00 — 20.00) and evening from
20.00. The smallest activity was observed till 16.00 (about 13% of all auctions). And
concurrently the biggest percentage of unsold items was observed in the morning. The average
final prizes will be checked with analysis of variance. Data divided into parts of the day
comming from service Allegro.pl are presented on figure 2.

Figure 2: Average final value of the auctions at different hours for the coin ,, Trojak* 05 — 06.2015 (source: own
work)
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It is visible that the smallest final prizes for the coin were noticed in the morning. The
following hypothesis were verified with the use of analysis of variance.

H()Z m) = mp=ms

H,: not all mean scores are equal

The result are presented in Table 2

Table 2: Table of analysis of variance for the effect of the hour (source: own computation)

Sou.rc§ of Sum of squares Degrees of Mean Square F

variation freedom

treatments 49393 2 24696,5 746
error 543134 164 3311,8 ’

The critical value F'* at the significance level 0,05 equals 3,06. Because of F' > F* hypothesis
Hy should be rejected. It means that there are statistically meaningful differences between
average final values of the coin’s auction in different hours.

3.4 An effect ,,a part of a month*

The analysis of data in ralation to the part of the month was conducted. The day was divided
into two parts. First one means first two weeks of the month, second group is a second part of
the month. Both activities and the percentage of unsold items were nearly the same in the
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biginning of the month and in the end of the month. The average final prizes will be checked
with parameter test. Data divided into parts of the month comming from service Allegro.pl are
presented on figure 3.

Figure 3: Average final value of the auctions at different weeks for the coin ,, Trojak” 05 — 06.2015 (source: own
work)
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It is visible that the final prizes for the coin are rather the same in first two weeks and second
two weeks. The following hypothesis were verified with the use of analysis of variance.

H()I ny = myp

H,: means scores are not equal

The result are presented in Table 3

Table 3: Table of analysis of variance for the effect of the week (source: own computation)

Sou‘rce.: of Sum of squares Degrees of Mean Square F

variation freedom

treatments 8383 1 8383,2 237
error 584144 165 3540,3 ’

The critical value F'* at the significance level 0,05 equals 4,9. Because of F' < F'* there is no
reason to reject the hypothesis Hp. It means that there are no statistically meaningful
differences between average final values of the coin’s auction in different weeks.

4. Conclusions

In this work the calendar effects similar to stock exchange were examined at on — line auctions
market. The chosen auctions from Polish service Allegro.pl were analyzed. The coin’s
(“Trojak’) auctions were chosen for researches as they are very popular on service. The average
number of bids per one auction is about 5. Most of the auctions are finished with the sale.

There were examined three kinds of calendar effects: “a day in a week”, “an hour in a day”
and “a week in a month”. Two first effects were observed. The lowest final prizes of the auctions
were observed in the middle of the week (Wednesday and Thursday). An interesting effect was
observed with hours. The time from 8.00 till 16.00 (popular hours of work) gave rather low
number of sold auctions, very low level of auctions ending during this period but the biggest
average final prize of the auctions. There was not observed an effect of the week in a month.
There are no differences between first and second part of the week.

Of course the researches should be treated as the trial ones. They are based on data coming
from two months and one category. Conclusions from this work should be verified on a sample
of longer time but preliminary observations seems to be interesting. Time of the end of the
auctions seems to be important and could allow to gain abnormal return. The question is what
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happens in categories of more expansive items or items where prices are more or less obvious (for
example RTV products). Maybe situation would be different.

The on — line auction market becomes more and more popular in Poland and in the world.
The institute Homo Homini says that every third user of Internet would sell his objects by on
— line auction so it is important to learn mechanisms which create on — line auction market
and all kinds of anomalies one can meet.
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Utilization of WINGS Method in Corporate Social
Responsibility

Stépanka Statikova'

Abstract

Nowadays, Corporate Social Responsibility has become an integral part of many organizations.
CSR can be generally understood as a willing obedience of responsible behaviour and social
engagement at regional, state and global level, as well. A broad thematic range of the CSR
concept interconnecting a large quantity of scientific fields and expert opinions lead to
a terminological disunity resulting in many various definitions. An exact measurement is a very
questionable and difficult task. The research examines the application of the WINGS method
for the CSR performance measurement. Main goal of this paper is to identify possible relations
among selected CSR activities from a managerial point of view according to results of WINGS
method and determine key factors of successful CSR strategy for banking organizations. The
WINGS method belongs to multiple-attribute decision-making methods (MADM methods) that
are based on a usage of pairwise comparisons.

Key words
Corporate Social Responsibility, Business Ethics, WINGS method, banking sector

JEL Classification: M14, L21

1. Introduction

In 1953 the American economist Howard R. Bowen (Putnovid and Seknicka, 2007)
introduced his book named Social Responsibilities of the Businessman that served as a source
of inspiration for the title of the special study named Corporate Social Responsibility (in short
CSR). Specialized research centres focusing on the exploration of this dynamically developing
field have gradually emerged. Moreover, organizations supporting and promoting the
sustainable and responsible entrepreneurship have been established worldwide. For example,
European Business Ethics Network, International Business Leaders Forum and CSR Europe
belong to the most popular ones at global level. Due to a spontaneous development of the
CSR study integrating a plenty of scientific disciplines and expert opinions, a diverse
terminology relating to various measurement methods causes difficulties connected with
different interpretations of CSR results and performance.

The main goal of this paper is to identify possible relations among selected CSR criteria
from a managerial point of view according to results of WINGS method and determine key
factors of a successful CSR strategy for banking organizations. A theoretic part of this paper
covering Chapter 2 is focused on more detailed characteristics of the CSR concept and
possible ways of its measurement. A mathematical description of WINGS and DEMATEL
method is introduced in the methodological section (see Chapter 3), followed by Chapters 4
and 5 summarizing obtained results and conclusions.

'Ing. Stépanka Staiikovd, VSB — Technical University of Ostrava, Faculty of Economics,
stepanka.stankova@vsb.cz
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2. Theoretical Basis of Corporate Social Responsibility and Overview
of Basic Evaluation Methods

The stockholder theory introduced by Milton Friedman in 1970 and Richard Edward
Freeman’s stakeholder theory published in 1984 represents foundations of the CSR concept
that, in fact, polarize opinions of these issues (Horrigan, 2010). The mutual dependence,
following from the stakeholder theory, is evident for example in a Green Paper by the
Commission of European Communities (2001) describing CSR as “a concept whereby
companies integrate social and environmental concerns in their business operations and in
their interaction with their stakeholders on a voluntary basis.”

According to Kunz (2012) a long-term orientation, systematic approach and voluntariness
together with unlimited possibilities of a practical application are considered to be
characteristic features of the CSR definitions. Contemporary authors such as Coombs and
Holladay (2012), Horrigan (2010), Pavlik and Bél¢ik (2010) are familiar with a triple-bottom-
line concept presented also by the European Union that includes three basic areas of interest:
Profit, Planet and People. A responsible organization conducts business transparently, respects
Corporate Governance rules, ethical marketing policies and ethical codes, pays attention to
quality, innovations or safety and is universally beneficial to its community (Profit). An
environmentally sustainable organization uses environment-friendly technologies, supports
their development and reduces its environmental impacts (Planet). A responsible organization
also fully respects human rights, occupational health standards and is fair in relation to its
stakeholders (People).

The level of a systematic assessment of CSR activities in organizations is dependent on
individual understanding of the CSR principles by owners, managers and employees, together
with their internal explanations of the necessity of a permanent implementation, monitoring
and a regular evaluation of this above-standard commitment. Publicly presented CSR results
could be considered as an opportunity to gain a competitive advantage, however, especially
small organizations operating regionally take a responsible conduct of business for granted.
There are several possibilities to evaluate CSR activities: a special audit, a certification or
a quality mark. All these tools used for measurement of the corporate social responsibility
performance differ in their methodologies, complexity and range of a suitable application in
various business sectors or organization structures. Nowadays, socially responsible investing
is considered to be an emerging trend, represented by diverse sustainability indices. Their
main deficiency is connected with the fact that only the world’s largest companies whose
stocks are marketable in global stock markets are tracked. A separate category of evaluation
tools is represented by non-financial reporting initiatives based on a regular publication of
CSR reports that could be used as a communication medium informing about the CSR
progress as well as managerial instrument providing a survey of CSR results (for detailed
information see Pavlik and B¢l¢ik, 2010; White, 2009). Regardless of the legal form of the
organizations it is possible to apply a content analysis to evaluate or mutually compare CSR
activities mentioned in CSR reports, internet pages and presentations. Practical examples of
CSR evaluation possibilities and tools are given in Table 1.
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Table 1: Summary of CSR evaluation tools and methods

Certification/ Guidance Specialization Organization
AA 1000 Evaluation of CSR principles application AccountAbility
ISO 14001, ISO 14004 Environmental management system International Organfzatzonf or
Standardization
. . International Organization for
ISO 26000 Guidance on reliable CSR strategy o
Standardization
. Appraisal of CSR strategy complexity .
Quality Label from stakeholders” point of view Forum Ethibel
CSR Evaluation Methodology Specialization Organization
International Standard for
Measuring Corporate Community Corporate community investment London Benchmarking Group
Investment
Sustainability Indices Specialization Organization
Ethibel Sustainability Index CSR performance evaluation of the Forum Ethibel
Dow Jones Sustainability Indices | world’s largest companies whose stocks S&P Dow Jones Indices
FTSE4Good are marketable in global stock markets London Stock Exchange Group
Non-financial Reporting Specialization Organization
G3. 1 Guidelines CSR reporting methodology and forms Global Reporting Initiative

Source: own adaptation according to Forum Ethibel, 2014; Global Reporting Initiative, 2015; ISO, 2014; S&P
Dow Jones Indices, 2015

3. Research Methodology

Weighted Influence Non-linear Gauge System method (in short WINGS) is in fact an
extended and revised form of DEMATEL method. In comparison with DEMATEL, in case of
WINGS method importance of criteria is taken into consideration and numerically appraised.
Subsequent mathematical procedure is similar to DEMATEL (Michnik, 2013).

3.1 DEMATEL Method

Decision-making Trial and Evaluation Laboratory method (in short DEMATEL) was
originally developed by Fontela and Gabus (1976) to analyze complex problems. It is
a mathematical procedure suitable for a determination of interrelations between criteria
(factors) and subsequently it is used for an identification of a subset containing the effective
criteria (factors) only. In comparison with the traditional methods such as Analytic hierarchy
process assuming that criteria are independent, DEMATEL focuses on a depiction of causal
relations among the elements of a considered system through an impact — relation map (IRM)
and an evaluation of influences between criteria (Sumrit and Anuntavoranich, 2013).
DEMATEL is based on pairwise comparisons and is comprised of these following steps:

Firstly, a group of m experts are supposed to assess a degree of a direct influence of
criterion 7 on criterion j denoted as ﬁ using the scalegi@®¥: Value 0 means “no influence”,

number 1 goes with “an insignificant influence”, 2 “a medium influence”, 3 “a strong
influence” and 4 “a very strong influence”. Assuming # criteria, an n x n non-negative matrix

is constructed for each expert and is denoted as AN il where & is a number of experts

participating in evaluation processes, while [

matrices from m experts. To aggregate opinions from m experts, the average matrix S|
has to be computed according to a formula:
a; =—Xn xk. (1)
Secondly, the normalized initial direct — relation matrix D = [fie _J-] has to be calculated:
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D = A X A where (2)
1 1
A =min [ . ] 3
max; L, e " max; X [a; 3)

Thirdly, the total relation matrix T has to be derived from the equation (4), where I
represents the identity matrix and D is the direct — relation matrix.

T=D(I-D)! 4)

The sum of rows and the sum of columns in the total relation matrix T are represented by
vectors r and c:

= [Nl = [ _?:1tz'_;l':|nx1 > (5)
c= [c}']len = [ ?:11-1'}']’1)-{?: > (6)
where 7; denotes the sum of i-th row in the matrix T and shows a total (direct and indirect)
effect of criterion i on the other criteria. Similarly, ¢; denotes the sum of j-th column in the
matrix T and shows a total (direct and indirect) effect received by criterion j from the other
criteria. In addition, when i = j, [:r'z- + c}-) denotes the total effects given and received by a
criterion 7. It indicates the degree of importance that element i plays in the whole system. On
the other hand, (r; — c}-) means the net effect that criterion i contributes to the system. If
(r; — c}-) is positive, element i is a net cause that affects the other criteria. If (r; — c}-) is
negative, element i is a net receiver (result) that is influenced by the other criteria (Kashi and
Franek, 2014; Shieh, Wu and Huang, 2010; Tzeng, Chiang and Li, 2007).

Fourthly, a threshold value @ has to be set in order to filter out minor effects. In doing so,
only the effects exceeding the threshold value will be chosen and shown in a diagraph called
IRM. The threshold value could be either estimated by the experts or computed as the average
of the elements in matrix T (Lee et al, 2013).

3.2 Utilization of WINGS Method in field of Corporate Social Responsibility

For scientific purposes, a hierarchical network respecting the main goal connected with
a determination of key factors of a successful CSR strategy was created. Fields were chosen
according to the triple-bottom-line definition of CSR (see Chapter 2) while each one was
specified by three criteria. An overview of the elements together with short descriptions and
numerical indications is provided in Table 2.

Table 2: Overview of selected CSR fields and criteria

Overall safety, socially responsible investing,
C11: Safety distribution of information for customers and
clients

Regular publication of financial and non-

C12: Transparent reportin . .
P p & financial reports, audit of these reports

C1: ECONOMIC
FIELD

Usage of ethical codes, updating and ways of

C13: Ethical codes their forming

C21: Ecological innovations Support of innovative ideas and projects, R&D

Separation of waste materials, waste
management, waste minimization

ISO 14001 and ISO 14004 norms, various
quality labels, environmental audits, high-
quality products and services

C22: Recycling

C23: Eco management and
certifications

C2
ENVIRONMENTAL
FIELD

Employee benefits, flexible working hours,
C31: Employee welfare ethical lines, above-standard medical care,
ergonomically friendly workspace, etc.

C3
SOCIAL
FIELD

C32: Corporate donations Financial and non-financial corporate
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donation, corporate foundations and
endowment funds

C33: Employee volunteering Support of employee volunteering projects and
and engagement payroll giving initiatives

The next step was to compare pairwise and evaluate by using a scale from 0 to 4 possible
relations between the CSR fields (C1 — C3) and then relations between groups of the criteria
(C11 —C13; C21 — C23; C31 — C33) together with importance of each field and criterion. To
overcome a subjectivity following from an individual expert’s opinion a group of five
academics and non-academic was involved in a relations and importance appraisal of the
elements. Each expert had to fill his or her judgments in matrices individually. Based on
matrices containing experts” opinions the average matrices A were computed according to the
formula (1). Then matrices D and T were calculated and threshold values & were set as the
average of the elements in the matrices T. Finally, (r; + c}-) and (r; — c}-) values of the fields
and criteria were interpreted and depicted in IRMs.

4. Results

For the CSR fields (C1 — C3) the threshold value & = 0.1698 was computed. According to

['rz- + c}-) values meaning a sum of given and received effects (an overall importance) the CSR
fields can be ordered as follows: C1 > C3 > C2. The economic field (C1) is considered to be
the most important one with the value of 1.2488, while the environmental field (C2) is the
least important field in that case, reaching the value of 0.7439. Based on [’ri — c}-) values the

environmental field (C2) and social field (C3) are net causes, whereas the economic field (C1)
is a net receiver. For detailed information see Table 3.

Table 3: Matrix T for CSR fields and overview of direct and indirect effects

CSR Fields Economic | Environmental Social (ri+c) (ri- ¢))
Economic 0.2801 0.0898 0.2171 1.2488 -0.0749
Environmental 0.1782 0.1236 0.0916 0.7439 0.0430
Social 0.2036 0.1371 0.2071 1.0635 0.0319

According to Figure 1 the economic field (C1) and social field (C3) are mutually
dependent. It means they affect each other. What is more, the environmental field (C2)
influences the economic criteria (C1).
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Figure 1: Impact-relation map showing relations among CSR fields

0,0600
7\

1
1 OODO\ 1,5000

0,0400

0,0200

0,0000
0,0000
-0,0200

oo \
oo L

-0,0800

0, 5000

-0,1000
For the economic criteria (C11 — C13) the threshold value & = 0.1662 was calculated.
According to (r; + ¢ ) values depicting an overall importance the economic criteria can be
ordered as follows: C11 > C12 > CI13. The criterion concerning overall safety (C11) is
considered to be the most important one with the value of 1.1924, then transparent reporting
initiatives (C12), while a usage of ethical codes (C13) is the least important criterion in that
case, reaching the value of 0.8873. Based on [’rz- - c}-) values transparent reporting (C12) and
ethical codes (C13) are net causes, whereas the criterion dealing with safety (C11) is a net
receiver. For detailed information see Table 4.

Table 4: Matrix T for economic criteria and overview of direct and indirect effects

Economic field Cll Cil2 Cl3 (ri+c) (ri- ¢))
Safety (CI1) 0.2309 0.1256 0.1443 1.1924 20.1910

d ”“”Spa’gg”lgjepo’”””g 0.2242 0.1738 0.0592 0.9122 0.0021
Ethical codes (C13) | 0.2366 0.1557 0.1458 0.8873 0.1889

According to Figure 2 there are significant loops at the criteria dealing with an overall
safety (C11) and transparent reporting (C12). What is more, transparent reporting initiatives
(C12) and ethical codes (C13) affect a level of safety (C11).
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Figure 2: Impact-relation map showing relations among economic criteria
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For the environmental criteria (C21 — C23) the threshold value @ = 0.1654 was calculated.
According to (r; + c}-) values depicting an overall importance the environmental criteria can
be ordered as follows: C21 > C22 > C23. The criterion dealing with ecologic innovations
(C21) is considered to be the most important one with the value of 1.0892 followed by
a criterion connected with recycling activities (C22), while environmental management and
certifications (C23) is the least important criterion in that case, reaching the value of 0.8960.
Based on [:r'z- - c}-) values environmental innovations (C21) together with eco management

and certifications (C23) are net causes, whereas recycling (C22) is a net receiver. For details
see Table 5.

Table 5: Matrix T for environmental criteria and overview of direct and indirect effects

Environmental field C21 C22 C23 (ritc) (ri- ¢))
Eco innovations (C21) 0.2428 0.2642 0.0908 1.0892 0.1065
Recycling (C22) 0.0809 0.1833 0.1255 0.9926 -0.2130
Eco management and
certifications (C23) 0.1676 0.1552 0.1784 0.8960 0.1065

According to Figure 3 loops are visible at each environmental criterion. What is more,
a criterion connected with ecologic innovations (C21) is in relation with recycling initiatives
(C22), while environmental management and certifications (C23) have an influence on the
level of eco innovations (C21).
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Figure 3: Impact-relation map showing relations among environmental criteria
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For the social criteria (C31 — C33) the threshold value @ = 0.1656 was computed.
According to (r; + c}-) values depicting an overall importance the social criteria can be ordered
as follows: C31 > C32 > (C33. The criterion connected with employee welfare (C31) is
considered to be the most important one with the value of 1.0040 followed by corporate
donations (C32), while employee volunteering (C33) is the least important criterion in that
case, reaching the value of 0.9743. Based on [’rz- - c}-) values employee welfare (C31) is a net

cause, whereas corporate donations (C32) and employee volunteering programs (C33) are net
receivers. For detailed information see Table 6.

Table 6: Matrix T for social criteria and overview of direct and indirect effects

Social field C31 C32 C33 (ri+ ¢} (ri- )
Emp l";vg; ])”elf are 0.2221 0.1727 0.1902 1.0040 0.1659
Corporate donations | 755 0.2005 0.1740 1.0026 -0.1025
(C32)
Employee
voluntoerine (C33) 0.1214 0.1794 0.1547 0.9743 -0.0634

According to Figure 4 there are significant loops at the criteria dealing with employee
welfare (C31) and corporate donations (C32). What is more, employee welfare (C31) affects
the level of corporate donations (C32) and employee volunteering (C33). Corporate donations
(C32) and employee volunteering programs (C33) are mutually dependent on each other. It
means they are in a reciprocal relation.
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Figure 4: Impact-relation map showing relations among social criteria
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5. Conclusion

The main goal of this paper is to identify possible relations among selected CSR criteria
from a managerial point of view according to results of WINGS method and determine key
factors of a successful CSR strategy for banking organizations. First, a hierarchical network
respecting the main goal was created. Fields were chosen according to the triple-bottom-line
definition of CSR while each one was specified by three criteria. Then a group of five
academics and non-academic was asked to rate possible relations among the elements.

At the first hierarchical level, the economic field (C1) is considered to be the most
important factor according to a sum of given and received effects. What is more, the economic
field is a net receiver influenced by the rest of the CSR fields. At the second hierarchical level
the criterion concerning transparent reporting initiatives (C12) is regarded to be the most
important economic criterion and a net cause influencing all of the remaining elements within
that group. The criterion dealing with ethical codes (C13) represents another important
element. According to a sum of given and received effects the criterion focusing on recycling
(C22) is considered to be the most important one within the environmental field. From
a different point of view, ecologic innovations (C21), environmental management and
certifications (C23) are also important because they are net causes influencing the other
criteria. Finally, the criterion connected with employee welfare (C31) represents the most
important element from the social field because it is a net cause. A mutually dependent
relation exists among criteria dealing with corporate donations (C32) and employee
volunteering programs (C33).

Based on the results of WINGS method transparent reporting activities, ethical codes,
ecologic innovations, eco management and certifications, employee welfare represent key
factors of a successful CSR strategy for banking organizations. It is assumed that the obtained
results might be different for other business sectors (e.g. for manufacturing, industrial or
educational organizations different relations might by determined). For a further analysis it is
recommended to explore differences between business sectors in the Czech Republic and the
other countries as well. The indicated relations between the criteria can be used for a further
scientific analysis by using Analytic Network Process (ANP) method that would be used for
corporate social performance measurement and benchmarking procedures.
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Corporate Social Responsibility Reporting and
Corporate Financial Performance: To Be Linked or
Not To Be Linked?

Jiti Strouhal, Natalja Gurvit$, Emilia Startseva, Monika Nikitina-Kalamie'

Abstract

Increasing number of companies starts to implement corporate social responsibility (CSR)
policy in their everyday business practice and as a result the information of this activity is
disclosed in CSR reports or within annual reports. From this perspective we do believe that
growing popularity of CSR leads to the direct link between the sustainability of the company
and its financial performance. The major purpose of paper is to determine the linkage between
CSR and financial performance within two countries in CEE region — Czech and Estonia. For
the research were used data from listed companies for period 2012 and 2013. Based on the
results we can state that the implementation of standalone CSR report does not have any direct
linkage with the financial performance of Czech and Estonian listed companies.

Key words
corporate social responsibility (CSR), CSR reports, sustainability, annual reports

JEL Classification: G30

1. Introduction and Brief Insight on CSR Concurrent Research

Corporate social responsibility (hereinafter CSR) has reached the significant importance in
contemporary theory as well as professional practice. The commitment to act responsibly for a
sustainable development of the society is mandatory for companies to create a strong
corporate image as the society becomes more and more concerned about ethical, social and
environmental problems (Mallin, 2004).

Within the contemporary research about CSR there are visible these trends: (i) linkage
between costs and benefits from CSR, and (ii) factors affecting the extent of CSR in respected
jurisdiction.

Among important findings might be quoted results of Weber (2008) determining the
positive effects on company image and reputation, positive effects on employee motivation,
retention and recruitment, cost savings, revenue increases from higher sales and market share
and CSR-related risk reduction or management as benefits of CSR.

Goss and Roberts (2011) find out that involving in CSR actions may decrease potential
informational asymmetry and also lead to a reduction of the cost of debt.
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Current trade literature believes that time major factors influencing the extent of company’s
CSR are: (i) profitability, (ii) size, (iii) financial leverage, (iv) market-to-book value, (V)
liquidity, (vi) ownership structure (e.g. Andrikopoulos et al., 2014; Dam and Scholtens, 2012).

Ryianto and Toolsema (2007) delivered a model of possible agency conflicts between
managers, shareholders and environment activists. They found out that CSR expenses may be
used as an instrument for the shareholders to stipulate managers in providing more efforts to
obtain information. Furthermore, Prior et al. (2008) demonstrate that CSR activities are more
often undertaken by managers who practice earnings management.

Our research is focused on the study of CSR within Central and Eastern Europe. From this
perspective there shall be pointed out that majority of CSR studies are discussing developed
economies and do not consider the complexity of the economic, political, social and cultural
context. Brammer et al. (2007) put in evidence that socially responsible actions are more
welcome in Western Europe and North America rather than in Central and Southern Europe,
and that the nature of the CSR actions also matters in obtaining investors' approval. Doh and
Guay (2006) explain that economic conditions, cultural inheritance, political grounds and
government decisions influence the expectations of the users in general and the stakeholders’
ones in special, regarding the extent and the domains of the CSR. These results might be
confirmed by Salaber (2007) who believes that investors’ perception about a company is
strongly or weakly committed to CSR goals depends on the national culture.

In most countries CSR reporting is voluntary therefore companies choose various means to
disclose CSR related information, either in the form of standalone CSR reports or in the form
of disclosure in the annual financial reports. The last option is most widely used as companies
find it less time and efforts requiring. The KPMG Survey of Corporate Responsibility
Reporting conducted in 2013 revealed that there is a growing trend in CSR reporting all over
the world, with the strongest growth observed in the Asia Pacific region. The survey also
revealed that Americas overtook Europe as the leading reporting region, while rates remain
static in Europe and dropped in the Middle East and Africa, largely due to a number of
countries with low reporting rates joining the survey for the first time (KPMG, 2013). It
should also be mentioned that so far Estonia and Czech have not been included into the
KPMG surveys.

Authors believe that growing popularity of CSR has led to the direct link between the
sustainability of the company and its financial performance. As the CSR reporting is seen as
the step towards the successful and sustainable business of each company it should have a
direct impact on the financial performance of the company. Callan and Thomas (2009)
confirmed that “For some time, researchers have been investigating the relationship between a
firm's corporate financial performance (CFP) and its corporate social performance (CSP).”
However, the existing studies provide quite controversial results on such relationship.

Review of the scientific literature shows that performance measurement is a difficult and
complex phenomenon and evaluators lack widely recognized performance measurement
methods. There also seems to be no agreement on aspect which method of financial
performance measurement is better than others. Performance measurement methods used by
the authors in the present research have been applied to suit researchers’ aim and objectives.
By using alternative financial performance measurements (such as return on equity, growth in
revenues, employee productivity) in the future research authors intend to extend the current
research.

Reminder of this paper is as follows: after the linkage of the CSR topic to current trade
literature we will perform the analysis of CSR reporting within Czech and Estonian market.
There would be evaluated listed companies from Prague and Tallinn Stock exchange with the
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aim to find out the potential linkage between CSR reporting and corporate financial
performance. Results would be taken as a basis for conclusion.

2. Research Methodology

The aim of this research is to find out whether there is a linkage between the CSR reporting
and the financial performance and whether the companies producing standalone CSR reports
show better financial performance. Authors used data obtained from annual financial reports
of the companies for the year 2012 and 2013. The authors believe that listed companies tend
to be more advanced in CSR reporting in comparison with non-listed companies therefore 15
companies listed on the Nasdag OMX Baltic (Tallinn market) and 23 companies, whose
shares are traded at Prague Stock Exchange as of May 2014 were included into the research.

Calculating accounting and market based ratios as the companies’ current financial
performance measures, the authors examine the existence of linkage between CSR reporting
and companies’ financial performance. Return on assets (ROA) is an accounting based
indicator of how profitable a company is relative to its total assets. Calculated by dividing a
company's annual income before tax by its average total assets, ROA is displayed as a
percentage. Market value added (MVA) is the most popular market based approach to
measure performance. MVA is calculated as the market evaluation of the company minus
invested capital. Market evaluation of the company is calculated as the number of shares
outstanding multiplied by the share market price at 31 of December 2013. Invested capital
equals to the amount of the book value of stockholders’ equity at 31 of December 2013.

3. Results

Normalized AMVA is a specific type of MVA calculation displayed as a percentage. The
intention to use this ratio in research is that these normalized values allow the comparison of
corresponding normalized values for different companies in a way that eliminates the effects
of certain gross influences. To calculate the normalized AMVA:

Normalized AMVA; = (MVA;—MVA;) /I (1),

where:

MVA; is MVA at the end of the period 1 (in our example at the end of the year 2013)

MVA, is MVA at the end of the period 0 (in our example at the end of the year 2012)

I is the invested capital at the end of the period 0 (in our example at the end of the year
2012)

CSR reporting research results of publicly listed companies are presented within Table 1.

Table 1. CSR Reporting by the Estonian and Czech listed for the year 201 3.

Type of disclosures Estonia | Czech
Standalone CSR reports 3 5
CSR related information disclosures in the annual report 14 15
Absence of CSR related information 1 3

Source: author’s construction retrievable from annual reports of the selected companies

Recent researches indicate that standalone CSR report preparation is not extensively used
by companies. Research noted that only a few companies from both countries prepare
standalone CSR reports, however most companies present CSR related information on their
websites.
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Table 2 presents the ROA ratios of 23 companies listed at Prague Stock Exchange (in order
of decreasing ratio value of ROA for the period 2013). There is also indicated whether

company prepares standalone CSR report.

Table 2. Accounting based performance measure ROA and existence of standalone CSR report for companies

listed at Prague Stock Exchange for 2013

Company's core business ROA (%) | Standalone
CSR report

Fixed-odds betting operator 22.59 | no
Production of tobacco products 13.99 | no
Production and distribution of technical gas, heat, water,

wastewater treatment , distribution of electricity, air-

conditioning 11.74 | no
Sale of telecommunication services 9.49 | yes
Financial enterprise, business participation in the line of

tanning and chemical production, energy services, real estate

property rental 6.98 | no
Financial services - insurance 6.21 | no
Advisory in the field of entrepreneurship and management 5.49 | no
Sale of electricity, 5.45 | yes
Operation of photovoltaic power plants 3.69 | no
Sport facilities operating 3.30 | no
Banking facilities 2.13 | no
Sanitary department, road maintenance, waste disposal, waste

dumps maintenance, scrap separation 1.86 | no
Design, construction and lease out of logistics complexes and

semi-industrial parks in the region of Central and Eastern

Europe 1.60 | no
Production of nonwoven textiles 1.13 | no
Non-banking financing market in the Central and Eastern

Europe region 1.03 | no
Banking facilities 0.18 | no
Production of beer, malt, non-alcoholic beverages and other

production -0.82 | no
Production of alcoholic beverages -1.14 | yes
Crude oil processing, production of petrochemical products -2.66 | yes
Owning and operating of commercial TV stations in Central

and Eastern Europe -14.43 | no
Chemical production -27.80 | no
Mineral exploration and prospecting, scientific and research

programs, technologies development programs -58.18 | no
Searching, mining and sale of pit-coal -67.97 | yes

Source: authors’ construction retrievable from annual 2013 reports

Results clearly demonstrate that companies with the highest value of ROA (22.59% and
13.99%) are characterized by absence of standalone CSR reports. However, two companies
(Searching, mining and sale of pit-coal; Crude oil processing, production of petrochemical
products) with a high level of CSR disclosure have low values of ROA (-67.97% and -2.66%).
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Consequently, the higher level of CSR disclosure does not increase the financial performance
(measured by ROA).

Table 3 presents the ROA ratios of 15 companies listed at Nasdaq OMX Baltic (in order of
decreasing ratio value).

Table 3. Accounting based performance measure ROA and existence of standalone CSR report for companies
listed at Nasdag OMX Baltic (Tallinn market) for 2013

Company's core business ROA (%) | Standalone
CSR report

Casino operations and hotel management 27.47 | no

Production and sale of women's lingerie 23.07 | no

Property development, services, construction 12.59 | no

Water supply, wastewater collection and treatment 12.18 | yes

Electrical engineering and telecommunication 7.90 | no

Wholesale and resale of goods 6.90 | no

Construction 4.80 | no

Construction and engineering 441 | no

Maritime transportation 2.72 | yes

Food & Beverage 1.64 | yes

Media and publishing 1.37 | no

Clothing retail 1.26 | no

Property development 0.38 | no

Real estate development -2.68 | no

Production of fibreboards -4.65 | no

Source: authors’ construction retrievable from annual 2013 reports

It should be noted that two companies with the highest value of ROA (27.47% and
23.07%) are characterized by absence of standalone CSR reports. However, two companies
(Maritime transportation and Food & beverage) with a high level of CSR disclosure have low
values of ROA (2.72% and 1.64%)).

Table 4 presents the normalized AMVA ratios of 23 companies listed at Prague Stock
Exchange (in order of decreasing ratio value), three companies were excluded from the
research as they entered the stock exchange in the middle of the year 2013.

Table 4. Market based performance measure normalized AMVA and existence of standalone CSR report for
companies listed at Prague Stock Exchange for 2013

Normalized | Standalone
MVA (%) CSR report
Fixed-odds betting operator 168.33% | no
Searching, mining and sale of pit-coal 37.93% | yes
Production of nonwoven textiles 36.42% | no
Owning and operating of commercial TV stations in Central
and Eastern Europe 34.12% | no
Chemical production 30.41% | no
Banking facilities 20.97% | no
Sport facilities operating 16.13% | no
Financial services - insurance 8.14% | no
Sanitary department, road maintenance, waste disposal,
waste dumps maintenance, scrap separation 4.85% | no
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Operation of photovoltaic power plants 2.89% | no

Production and distribution of technical gas, heat, water,

wastewater treatment , distribution of -electricity, air-

conditioning 2.76% | no

Banking facilities 1.93% | no

Crude oil processing, production of petrochemical products -0.20% | yes
Production of tobacco product -3.96% | no

Non-banking financing market in the Central and Eastern

Europe region -7.91% | no

Designs, construction and leases out of logistics complexes

and semi-industrial parks in the region of Central and

Eastern Europe. -9.78% | no

Sale of telecommunication services -15.52% | yes
Financial enterprise, business participation in the line of

tanning and chemical production, energy services, real estate

property rental -18.30% | no

Advisory in the field of entrepreneurship and management -29.36% | no

Sale of electricity -37.15% | yes

Source: authors’ construction retrievable from annual 2013 reports

Company with highest normalized AMVA (168.33%) is characterized with the absence of
standalone CSR report. Most of the other companies with the high value of normalized
AMVA ratio are characterized by absence of standalone CSR reports as well. However,
company with the highest level of CSR disclosure have lowest value of normalized AMVA (-

37.15%).

Table 5 presents the normalized AMVA ratios of companies listed at Nasdag OMX Baltic

(in order of decreasing ratio value).

Table 5. Market based performance measure normalized AMVA and existence of standalone CSR report for

companies listed at Nasdaqg OMX Baltic (Tallinn market) for 2013

Company's core business Normalized | Standalone
MVA (%) CSR report

Water supply and wastewater collection and treatment 60.78% | yes

Property development 46.62% | no

Construction 15.41% | no

Real estate development 12.02% | no

Production of fibreboards 7.85% | no

Food & Beverage 4.17% | yes

Casino operations and hotel management 3.35% | no

Media and publishing 3.00% | no

Maritime transportation 0.42% | yes

Wholesale and resale of goods -2.24% | no

Clothing retail -7.00% | no

Production and sale of

women's lingerie -6.78% | no

Electrical engineering

and telecommunication -24.00% | no

Construction and engineering -26.42% | no
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Property development,
services, construction

-129.00% | no ‘

Source: authors’ construction retrievable from annual reports

Company with highest normalized AMVA (60.78%) has prepared standalone CSR report.
The other companies with the higher values of normalized AMVA ratio are thus characterized
by absence of standalone CSR reports.

4. Conclusive Remarks and Limitations

The results of research indicate there is no direct linkage between the presentation of the
standalone CSR reports and financial performance of the company on the example of the
companies listed on the Prague Stock Exchange and Nasdaqg OMX Baltic.

However, it should be mentioned that CSR reporting in both countries is quite popular in
the form of disclosures to annual financial statements as this option is less time and effort-
consuming. This may be explained by the fact that more and more information about CSR
initiatives are available in Czech and Estonia and that more CSR-related events are occurring
during the last few years.

The current research is limited by only two ratios chosen by the authors. For the future
research we do expect to broaden the scope and investigate the existence of such linkage
among the companies and various market-based and accounting based ratios. Authors also
find it challenging to include all EU countries in the research.
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Alternative methods and approaches in employee
performance evaluations in the banking sector in
the Slovak Republic

Miroslava Szarkova !

Abstract

The banking sector in the Slovak Republic consists of a specific group of subsidiaries of
multinational corporations. This fact is reflected in the all areas of their internal life.
Employee performance evaluation represents no exception. With the exception of one banking
institution with the participation of domestic capital. The parent companies influence the
whole internal banklife. They methodically regulate also the field of employee performance
evaluation and enforce the new, modern methods and procedures. This article defines these
new methods and procedures in the context of employee performance evaluation in the
banking sector in the Slovak Republic and was created within the solution of the project
1/0662/15.

Key words

employee performance, alternative methods, alternative approaches, banking sector,
evaluation, Slovakia

JEL Classification: M12, M13, M21

1 Uvod

Hodnotenie pracovného vykonu zamestnancov tvori podstatni zlozku personalneho
manazmentu kazdej organizacie. V podstate v kazdom podniku prebieha nepretrzite, pretoze
je zdrojom informadcii nielen o stave dosiahnutych pracovnych vykonov zamestnancov ale
odkryva ja rezervy, ktoré v pracovnych vykonoch zamestnancov v skrytej/latentnej podobe
existuju. V bankovom sektore v SR je hodnotenie pracovného vykonu zamestnancov pevnou
zlozkou persondlneho manazmentu. Prebieha v dvoch forméch. Jednak sa uskutociiuje
operativne, kedy su hodnotené konkrétne pracovné vykony v danom case a jednak
v pravidelnych intervaloch, vicsinou dvoj a pédtrocnych, kedy sa hodnotia pracovné vykony
zamestnancov  komplexne. V obidvoch forméch hodnotenia pracovnych vykonov
zamestnancov sa pouzivaju kvantitativne ako aj kvalitativne postupy a im zodpovedajice
metody.

2 Zmeny v diagnostike pracovnej sily

Finan¢né institucie, ktoré pdsobia v bankovom sektore v SR, st svojou podstatou
s vynimkou jednej dcérskymi spolo¢nostami nadndrodnych korporéacii. V hodnoteni
pracovného vykonu zamestnancov vSetky vyuzivaji metodické pokyny a nariadenia
materskych spolocnosti, ¢o na jednej strane mozno chapat’ ako negativny moment a na druhe;j
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strane ako moment pozitivny. Negativnym momentom, ktoré do hodnotenia pracovného
vykonu zamestnancov vnasa povinna implementicia metodickych materidlov materskych
spolo¢nosti, je mechanicky pristup, ktory vac¢sinou nereSpektuje ekonomicko-podnikatel'ské
prostredie, kultirne stereotypy a archetypy pracovného spravania[l13], premietajuce sa do
pracovnych postojov, navykovych steretypov, ako aj eticko-moralne principy a normy, ktoré
su v danej krajine, kde dcérska spoloc¢nost’ pdsobi hlboko vzité a pre hodnotenie pracovného
zivota urCujuce[ 15].

Pozitivnym momentom, ktoré do hodnotenia pracovného vykonu zamestnancov povinna
implementacia metodickych materialov materskej spolo¢nosti vnasa, je modernizacia metdd
a postupov hodnotenia pracovného vykonu, postupné nahradzanie tradi¢nych metdd
a postupov hodnotenia modernymi metédami a postupmi, ktoré nie su zamerané len na
hodnotenie konkrétneho pracovného vykonu daného zamestnanca, ale umoziuju odhalit’ aj
skryté rezervy, ,,demaskovat’ skuto¢ny vykonovy potencial konkrétneho zamestnanca“. Tuto
moznost’ do procesu hodnotenia pracovného vykonu zamestnancov priniesli hlavne
informacno — komunika¢né technoldgie. ,,Internet a celkovy rozvoj IKT v poslednych rokoch
vel'mi zmenil celi oblast’ l'udskych zdrojov. Psychodiagnostika vo vybere a rozvoji
zamestnancov sa dnes realizuje prevazne on-line, ¢o vyrazne postiva jej moznosti. Bezne sa
dnes vyuzivaju adaptivne testy, ktoré sa v priebehu testovania prispdsobuju konkrétnemu
¢loveku — na zaklade jeho odpovedi sa automaticky generuju tie najvhodnejsie testové tlohy.
Diagnostika a hodnotenie pracovného vykonu su tak presnejsie a rychlejsie ako pri klasickych
testoch, ¢o zodpovedd zmendm, ktoré vo vnitornom prostredi podnikov/financnych institacii
prebiehaju ato najmi v oblasti spdsobu prace, ¢o si vyzaduje i zmeny vo vedeni tymov.
Charakter sposobu prace sa meni v dosledku vyuzivania modernych technologii, o spdsobuje,
7ze aj vo vnutri ,konzervativnych inStitucii* akymi banky nesporne su, stdle rychlejSie
vznikaju a funguju virtualne timy, zamestnanci spolupracuju na rieSeni tloh bez toho, aby sa
museli osobne stretnut’. Vyznamnu ulohu nadobudaju socialne siete, ktoré prindsaju do
timovej spoluprace nova kvalitu amézu vyrazne zjednodusit’ spolupracu a zdielanie
sktsenosti a informacii v ramci organizacie. V tomto procese dochadza paralelne k zmenam v
charaktere pracovnej sily, dizajnu pracoviska a vnatropodnikového prostredia ako-takého, ¢o
sa musi odrazit' aj metddach a postupoch hodnotenia pracovného vykonu zamestnancov.
,ludska praca je ¢im dalej tym viac ovplyvnena informacnymi a komunika¢nymi
technoldgiami, ktoré menia jej podstatu a obsah to nielen vo vyrobnom sektore ale aj
v sektore sluzieb, zvySuju sa poziadavky na vedomosti, schopnosti a zru¢nosti zamestnancov
ich adaptabilitu a flexibilitu* [4]. ,,Menia sa organizacné Struktury, tradicné pracovné skupiny
sa menia na priepustné timy, ktoré s priamo prepojené na centralny manazment. Tento
proces otvara a zaroven vyzaduje a posiliiuje rozhodovacie pravomoci zamestnancov* [8, 10],
¢o sa musi odrazit’ aj v hodnoteni ich pracovného vykonu, ktory uz nespociva len v plneni
rutinnych, nendro¢nych a opakujucich sa pracovnych tloh, ako to bolo v minulosti. Zmena
klasickej organizacnej Struktiry, tzv. pavik na flexibilni organizaéni Struktaru tzv.
hviezdicu, ktord znamena vacsi rozsah tloh v ramci jednej pracovnej pozicie, presuva tazisko
z manazmentu organizacie na konkrétneho/jednotlivého zamestnanca, ktory si o sebe a
o organizacii vytvara vlastny pribeh, vie ohodnotit’ svoje vedomosti, zruénosti vo vztahu
k tomu, ¢o od neho organizacia oCakava a vyzaduje. W. Van Dooren ,G. Bouckaert, J.
Halligan (2010), ktori popisuju tito zmenu, zaroven ukazuji vyznam vyuzivania socialno-
psychologickych postupov a metdd v hodnoteni pracovného vykonu zamestnanca.

Dal$ou zmenou, ktord ma dopad na hodnotenie pracovného vykonu zamestnanca, je
postupny zanik tradicného modelu préce, ktory je zalozeny na pracovnej zmluve medzi
zamestnavatelom a zamestnancom na cely zivot. Aj napriek prepracovanému Zakonniku
prace, ktory ohraniCuje zavislu pracu niekedy az kontraproduktivne, t. j. obmedzuje ako
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zamestnanca tak aj zamestnavatel'a, ¢im znizuje flexibilitu na pracovnom trhu, organizacie
stale viac vyuzivaju nové prvky v pracovnych zmluvach, ako napriklad pruzna pracovna doba,
telepraca, domécka praca’. Telepraca, & domacka praca je pokladana za benefit, ktort moze
poskytnut’ zamestnavatel' svojim zamestnancom. Vyzaduje si vysSie ndroky na veduceho
zamestnanca, ktory by mal byt’ pri takomto type prace schopny na dial’ku planovat, odhadnat’
naroc¢nost, kontrolovat’ a vyhodnotit’ pracu zamestnanca, ktory pracuje v rezime telepraca.
Vykon prace sa presunul mimo obvyklé pracovisko a velké mnozstvo ¢innosti uz nevyzaduje
fyzickl pritomnost’ zamestnanca na pracovisku zamestnavatel'a [1]. Tendencia prechodu od
tradicnych zamestnaneckych pomerov k alternativnym formam, kde sa pracovnik (nie
zamestnanec) vo svojej podstate stdva dodavatelom réznych cCinnosti, produktov, tloh ¢i
sluzieb[5], tiez vytvara tlak na zmenu tradicnych hodnotiacich procesov zameranych na
pracovny vykon zamestnanca..

Do procesu hodnotenia pracovného vykonu vstupuju prostrednictvom digitalizacie nové
prvky a trendy. V dcérskych spolo¢nostiach finan¢nych institticii (bank) posobiacich v SR, uz
dlh$iu dobu funguju viaceré digitalne trendy, ako je pripojenie sa na podnikové systémy
z akéhokol'vek miesta, pripojenie vlastného mobilného zariadenia do vnutropodnikovej siete
BYOD (Bring your own device), ¢i vytvaranie jednotnej elektronickej platformy na zdiel’'anie
informacii. Rovnako aj vnutropodnikovd komunikicia prindsa do procesu hodnotenia
pracovného vykonu nové prvky ako napriklad blogging, video messaging, interaktivne hry a
podobne [3].

Medzi nové trendy v hodnoteni pracovného vykonu zamestnancov patria aj mentorovacie
programy. Socialne technoldgie poskytuji podrobné profily zamestnancov a vyhodnocuju
stupeni ich expertizy. Umoziiuji vyhl'adat’ kolegov podla oblasti zadujmu, umoziiuja sledovat’
zamestnancov napriklad pristup k inym kolegom ¢i pristup k rieSeniu problémov.

Do hodnotenia pracovného vykonu zamestnancov v dcérskych spolocnostiach v bankovom
sektore sa v poslednej dobe premietaji aj informécie o tom, aké stranky zamestnanec navstivil
ana zéklade Statistiky a obsahovej analyzy navstivenych stranok je posudzovanéd napriklad
motivacia, samostatnost a niektoré iné€ schopnosti zamestnanca spojené s pracovnym
vykonom. Organizicia tiez mdze ziskat informéciu o zamestnancoch, v ¢om sa angazuju,
podla ich zapdjania sa do diskusii ohodnotit’ ich odbornost’ ¢i vplyv ich ndzoru na inych
spolupracovnikov. Prostrednictvom socidlnych technoldgii sa zamestnanci moéZu vclenit’ do
roznych virtudlnych timov, do roznych sieti, spolupracovat’ a rieSit problémy v réznych
oblastiach, ktoré ich zaujimaju. Tym si zamestnanci mozu zvySovat’ svoj vykonovy potencial
[11] a zvySovat’ si svoju hodnotu na trhu préce.

Novym trendom v hodnoteni pracovného vykonu je hodnotenie angazovanosti
zamestnanca prostrednictvom hry (gejmifikacia®). Je zaloZené na téze, e vécSina

*Pozndmbka: Praca doma (domécka praca) atelepraca je definovana v Zakonniku prace § 52.
O domackom zamestnancovi hovorime vtedy, ked’ na zaklade dohody v pracovnej zmluve bude
zamestnanec vykonavat' pracu doma, pripadne na inom dohodnutom mieste. Méze ist’ o pracu
akéhokol'vek druhu, ktoré zamestnanec nemusi vykondvat na pracovisku. Zamestnanec moze
pracovat pri telepraci na technickom a programovom vybaveni zamestnavatel’a, pripadne aj na svojom
vlastnom. Opatrenia, ktoré by zamestnavatel’ mal prijat’ pri telepraci si uvedené v ods. 2 toho istého
paragrafu.

? Poznamka: Pojem gejmifikacia’sa objavila v &lanku Becka J.C. (2004) ,,Got Game: How the Gamer
Generation is Reshaping Business Forever®, ktory hovori o tom, ako hranie hier zmenilo psychiku
novej generacie. V pripade, ze sa pre Generaciu Y v zamestnani vytvori prostredie hry, nasimuluja a
prispdsobia sa procesy napriklad v cloudovej aplikacii, aby zamestnanci mohli prostrednictvom
vzdelavacich ¢i kariérnych programov prechadzat’ do réznych ,,levelov* po ziskani istého poctu bodov
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zamestnancov, vratane manazérov, sa v pracovnom procese hra a pracovny vykon v mnohom
zavisi od role a statusu zamestnanca v ,,danej hre*. Hra ddva moznost’ prezit’ intenzitu alebo
emocie, ktoré im okolitd realita neposkytuje. Pomocou hry sa zistuje jeho trpezlivost,
analytické myslenie, ochotu riskovat’ kvoli finanénej odmene, emocionalnu inteligenciu ¢i
empatiu. Skeptici vSak namietaji, ze takéto hry moézu diskriminovat’ star§ich zamestnancov.
Poslednym zndmym modernym trendom hodnotenia pracovného vykonu je hodnotenie
pracovného vykonu cez socialne technoldgie. V nadnarodnych spoloc¢nostiach sa bezne
hodnoti pracovny vykon zamestnancov prostrednictvom internej socidlnej siete. Existuju
nadndrodné spolocnosti, ktoré maju systém hodnotenia pracovného vykonu zaloZeny na
cloudovom rieSeni. Zamestnanec ma svoj osobny profil, zaradenie do organizacnej jednotky
ako aj ulohy, na ktorych pracuje, ¢i projekty, na ktorych sa zacastituje. Ak pouzijeme nastroj
na spétni vdzbu, moze sa jeho nadriadeny, Clenovia organizacnej jednotky alebo ¢lenovia
projektového timu vyjadrit’ k jeho vykonu bud’ priebezne alebo na konci urcitej etapy. Taktiez
sa mézu zamestnanci vyjadrovat’ o svojom manazérovi. Mdze sa pouzit’ systém, ktory
pozname z Facebooku ,,likovanie“ alebo ,hviezdi¢ckovanie®. Takéto vyhodnocovanie sa da
rozdelit’ do roznych sfér ¢i oblasti, ktoré chce organizécia sledovat’ u svojich zamestnancov.
Napriklad: schopnost’” timovo spolupracovat, komunika¢né zrucnosti, schopnost’ prijat
rozhodnutia, riesit’ problémy a pod. St to pomerne cenné informdcie nielen pre nadriadené¢ho
ale aj pre zamestnancov personalneho oddelenia, napriklad ked’ hl'adaji z internych zdrojov
isty typ zamestnanca na urciti poziciu alebo do nového projektu[6], ¢i navrhuja jeho
vzdelavanie[7].

Socialne siete dnes maju aj svoju procesnu stranku, ale nie je prvoradd; poméha iba udrzat’
nadvéznosti, kym jadrom socidlnych technologii je zamestnanec ajeho profil, ktory uz
zachytava viac neZ len obvyklé zidznamy z hodnoteni, zdznamy o vykonnosti, zaznamy
o absolvovanych Skoleniach, zaradenie podl'a potencialu a kariérny postup; zahfiia aj jeho
socialne siete, jeho prispevky do socialnych sieti, I'udi, ktori ho ,,sleduju* a l'udi, ktorych on
»sleduje®. Analyza aktivity zamestnanca na socidlnych sietach moze byt a byva pouzita ako
doplnkova metdda hodnotenia jeho pracovného vykonu v spojeni s meranim jeho socialno-
psychického osobnostného potencialu.

3 Zaver

Metody a postupy hodnotenia pracovného vykonu zamestnancov st dlhodobo predmetom
odbornych diskusii tak v teorii, ako aj v praxi. Ako ukazuje prax, stdle vznikaji nové metody
a postupy, ktorych cielom je ziskat ¢o najviac relevantnych informécii a poznatkov
o vykonovom potencidli zamestnanca o jeho schopnostiach, tacitnych vedomostiach
a zru€nostiach, ktoré mdze spoloCnost” vyuzivat’ v pritomnosti, alebo s nimi moze pocitat
v budtcnosti.  Cielom predlozeného prispevku bolo poukazat na vznik novych metod
a postupov ur¢enych a vytvorenych na hodnotenie pracovného vykonu zamestnancov, ktoré
sa rozvinuli v stvislosti s nastupom informaéno-komunikaénych technolégii v bankovom
sektore, ktory je hodnoteny ako ,,jeden z najprogresivnejSich sektorov pri zavadzani novych
technologii do pracovného procesu™ [8], ktory ako jeden zprvych zacal hodnotenie
pracovného vykonu zamestnancov spajat’ s kreovanim intelektudlneho kapitalu[2], ktory sa
v sucasnosti stal nielen konkurenénou vyhodou ale aj zarukou uspechu spolo¢nosti [14].
Vysledky prieskumu dokumentuju, ze nové, netradicné metddy a postupy hodnotenia
pracovného vykonu zamestnancov su vac¢Sinou do dcérskych spolocnosti posobiacich

modzeme dosiahnut’ zvySenie angazovanosti a samo-zodpovednosti za vlastny kariérny rast. Tento
spdsob sa da pouzit’ aj pri podavani tzv. zlepSovacich navrhov.
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v bankovom sektore v SR vnasané/implementované materskymi spolocnost’ami. Zatial' v§ak
ich pouzivanie je sporné. Vyvojové trendy vSak naznacuju, Ze alternativne a netradi¢né
metddy a postupy hodnotenia pracovného vykonu zamestnancov sa budu rychlejsie rozvijat
v podnikoch/spolo¢nostiach, ktorych vykon auspech je priamo zavisly od vedomosti
a psychickych schopnosti zamestnancov/manazérov, na hodnotenie ktorych uz tradi¢né
metddy nepostacuji. Prax ukazuje, ze hodnotenie pracovného vykonu aj v bankovom sektore
bude nardbat s odliSnymi postupmi a metdédami v pripade, ked jeho objektom budu
zamestnanci, ktorym mozno stanovit’ kI'i¢ové indikatory vykonnosti a vyhodnotit’ ich plnenie
a v pripade, ked” jeho objektom budu zamestnanci, od ktorych sa ocakéva kreativita,
inovativnost’ a hl'adanie novych prilezitosti, resp. rozSirovanie existujucich a podobne, resp.
zamestnanci, ktorym je naro¢né stanovit’ klasické kIi¢ové indikatory vykonnosti, u ktorych sa
nehodnoti pracovny vykon, ktori podavali v uplynulom obdobi, ale hodnotenie ich pracovného
vykonu prebieha vo forme dialogu medzi zamestnancom a manazérom so zameranim na
budicnost’ na zaklade definovanej stratégie spolo¢nosti . Mozno predpokladat’, ze tento trend
v hodnoteni pracovného vykonu v bankovom sektore, sa bude d’alej presadzovat’ a rozsirovat’.
A to nielen v SR, ale aj v ramci Eurdpskej unie. [16]
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The balance of costs and benefits of patent
protection of intellectual property

Slavka Sagatova *

Abstract

Knowledge and technology transfer is considered to be an important factor in the development
of the world economies. Considerable financial resources are spent on strengthening the
competitive position of the company in the market through innovations of its products and
technologies. One of the methods how to protect the company inventions is obtaining the
patent. Despite the high risk of intellectual property abuse, many businessmen often do not
protect their ideas and inventions. High costs are one of the relevant reasons and therefore, it is
important to map out the costs and benefits associated with patenting and to identify their
potential effect on business.

Key words
patent, intellectual property, costs, benefits,
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Uvod

Snaha o dlhodobé napredovanie podnikov v trhovych podmienkach ich nuti k neustadlemu
inovovaniu svojich produktov a procesov. Nové napady, vynalezy a inovéacie sa tak stavaju
stcastou konkuren¢ného boja. Ich kopirovanie a preberanie je preto velkym ohrozenim
uspesného fungovania podniku. Ochrana duSevného vlastnictva podnikov sa v tejto savislosti
stava dolezitou otazkou, ktorej by podniky mali venovat ndleziti pozornost. Jednou
z moznosti ako chrénit’ svoje napady je ich patentovanie. Chrénit' vynalez patentom
predstavuje pre podnik moznost’ ziskania d’alSieho profitu. Patent vSak mdze okrem vyhod
a priniest’ aj isté nevyhody, ked’Zze proces patentovania predstavuje pre ziadatela nemalé
naklady. Preto je potrebné zvazit', ¢i vyhody, ktoré patent Ziadatel'ovi prinesie su adekvatne
vloZenej investicii. Cielom tohto ¢lanku je preto na zaklade analyzy informacii o moznostiach
patentovej ochrany identifikovat’ potencialne zdroje nékladov avynosov plyndcich z jej
vyuZivania.

1 Ochrana duSevného vlastnictva

Ochrana prav duSevného vlastnictva predstavuje zakladny pilier moZnosti ziskania
d’alsiecho profitu z nich. Prdva duSevného vlastnictva chrania vytvory mysle pouZivané v
obchodnom styku. Dusevné vlastnictvo mozno rozdelit’ na dve zakladné kategorie:

- Priemyselné vlastnictvo — zahfna tie druhy duSevného vlastnictva, ktord maja priemyselné

vyuzitie. Ich drzitelom davajii vyhradny monopol na technické alebo estetické vynélezy a

rozliSovacie znaky. Zahfna patenty, uzitkové vzory, dizajny, ochranné znamky, oznacenia

! Ing. Slavka Sagatova, PhD., Katedra podnikovohospodarska, Fakulta podnikového manazmentu, EU
v Bratislave, Dolnozemska cesta 1, 85235 Bratislava, slavka.sagatova@euba.sk
Prispevok bol vypracovany ako sucast’ rieSenia projektu VEGA ¢. 1/0264/15 (100 %)

1240



10vth International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7" — 8™ September 2015

povodu vyrobkov, zemepisné oznacenie vyrobkov, topografie polovodi¢ovych prvkov,
dodatkové ochranné osvedcenia a Slachtitel'ské osvedcenia.

- Autorské prava a pribuzné prava - oznacované aj ako literarne a umelecké prava —
chrania pdvodné literarne diela (basne, romany a divadelné hry) a umelecké diela (kresby,
mal’by, fotografie a sochy), ale aj architektonické névrhy hudobné diela, filmy, televizne
a rozhlasové vysielanie, pocitatové programy, databazy, reklamnti tvorbu a multimédia,
prava vykonnych umelcov na svoje predstavenia, prava vyrobcov zvukovych zaznamov.

Pri ochrane prav dusevného vlastnictva je dolezité chranit’ svoje pravo zaregistrovanim na
niektorom z Uradov, ktoré vydavaju pravny dokument poskytujuci ochranu duSevného
vlastnictva. Chranit’ vynalez je mozné napriklad patentom. Patent je vyluéné pravo udelené
vladou alebo svetovou organizaciou na vynalez, ktory je novy, je vysledkom vynéalezcovskej
innosti a je priemyselne vyuzitelny. (Zatkuliak, 2007) Podstatné dovody, ktoré hovoria
Vv prospech patentovania vynalezu mozno zhrnat’ do troch zékladnych oblasti:

a) Konkurenéné vyhody — upevnenie pozicie na trhu, eliminacia konkurencia na uréitom
trhu, pristup na nové trhy, moznost' vyuzivania inych patentov prostrednictvom
krizovych licencii, v pripade z&ujmu o ziskanie investora je patent zaroven istou
zarukou o novosti navrhovaného rieSenia v si¢asnom stave techniky.

b) Rast ziskovosti — predaj inovativneho produktu sobmedzenim konkurencie nesie
v sebe vyrazny potencial na rast zisku, pripadne navratnost’ investicie. Vynosy je
pritom mozné ziskat’ priamo predajom patentovaného produktu alebo obchodovanim
s patentom ako takym, jeho predajom pripadne predajom licencii.

C) ZniZenie rizika poruSovania prav — registracia patentu znizuje moznost’ obchodného
vyuzivania patentovanych vyrobkov inymi subjektmi a zabrafiuje tieZ inym patentovo
chranit’ rovnaky produkt. Patentovd ochrana predstavuje tiez ucinny nastroj proti
falSovatelom a zvySuje pravdepodobnost’ tuspechu v pripade sudneho sporu
S porusovatel'mi patentovych prav.

2 Europsky patent a svetovy patent

Proces ziskania patentu je zloZity a ndkladny. Je potrebné si uvedomit’ najméd Uzemné a
Casové obmedzenie platnosti patentu. Patent mdéze mat’ ndrodnt platnost’ v ramci urcitej
krajina alebo regiondlnu platnost’ v rdmci urcitej skupiny krajin. Regionalny rozsah platnosti
patentu zaleZi od spdsobu podania prihlasky. Dizka platnosti patentu je obmedzena
maximalne na 20 rokov.

Tabulka 1: MoZnosti podania patentovej prihlasky

Druh patentovej prihlasky

Spbsob podania prihlasky

Negativa

Néarodna

Narodnymi patentovymi Gradmi su

napriklad:

Urad priemyselného vlastnictva SR
Utad pramyslového vlastnictvi CR

The United States Patent and
Trademark Office v USA, atd’.

O patent sa Ziada na patentovom
Urade kazdej z vybranych krajin
jednotlivo. Kazdi patentovd
prihlasku je potrebné podat’ v
poZadovanom jazyku a zaplatit’
prislusné poplatky.

V pripade snahy o ziskanie patentu
vo va¢Som pocte krajin je

tento spdsob komplikovany a
drahy.

Regionalna

Regionalnymi patentovymi Gradmi
st: Africka organizacia duSevného
vlastnictva (OAPI);

Africky regionalny drad

Vyuziva sa v pripade zaujmu

0 podanie patentu vo viacerych
krajinach sucasne. Regionalne
patentové systémy umoziuju
poziadat’ o ochranu v jednom
regiondlnom urade s u¢inkom pre

Prihlasky je potrebné validovat’ vo
vybranych krajinach ¢o zvysuje
naklady.
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priemyselného vlastnictva
(ARIPO); Eurazijsky patentovy
Urad (EAPO);Europsky patentovy
Urad (EPO); Patentovy Urad Rady
spolupréce krajin Zalivu

Uzemie vsetkych alebo vybranych
krajin v rdmci tohto regionalneho
zdruzenia.

Medzinarodné (celosvetova)

Prostrednictvom svetovej
organizacie duSevného vlastnictva
(WIPO)

Podanim medzinarodnej prihlasky
je mozné naraz Ziadat’ o ochranu
vynalezu v 148 Statoch, ktoré
uzavreli Zmluvu o patentovej
spolupraci (PCT).

Predkladatel’ patentovej prihlasky
musi byt’ Statnym prislusnikom
zmluvnej krajiny PCT alebo tam
musi mat’ fungujlci podnik.

Ostrava

Prihlasku mozno podat’

v narodnom patentovom Urade
alebo v prijimacom urade WIPO v
Zeneve

Zdroj: vlastné spracovanie

3 Komerény vyznam patentovej ochrany

Patent poskytuje svojmu vlastnikovi istotu, Ze jeho vynalez nebude moct’ bez jeho stihlasu
nik vyuZzivat’ (vyrabat, pouzivat, pontkat’ na predaj, preddvat’ alebo dovazat’). Patent sa pre
jeho majitel'a stadva vyznamnym obchodnym néstrojom, ktory mu moéze poskytnut istd
konkuren¢nu vyhodu alebo sa stane priamo predmetom obchodovania. Vynos z patentovo
chraneného vynalezu je mozné ziskat’ niekol’kymi sposobmi:

1. Priame obchodné vyuZivanie vynalezu — zaloZenie podniku, ktory sa bude venovat
produkcii apredaju vynalezu. Podmienkou pre uspesnost’ takéhoto rozhodnutia si
vyzaduje najmé spihanie predpokladov podnikania u samotného vynalezcu tak v oblasti
vonkajSej ako aj vnutornej podnikavosti. Vysoku pravdepodobnost’ uspiet’ pri predaji
vlastného vynalezu maju najma produkty z odvetvi zaloZenych na poznatkoch akymi su
informaéné technologie, lekarske technologie s vysokou hodnotou. Dobru perspektivu
maju aj produkty s nizkymi nakladmi, ktoré su zavislé najmd od marketingu, atiez
produkty so znaénym ziskovym potencidlom, ktoré moézu zaujat’ velké spolo€nosti.
V neposlednom rade aj produkty, ktoré si v stéasnosti malo patentované. Vlastna
uspesna produkcia patentovaného vynalezu moze byt tieZ sicast’'ou stratégie pre ziskanie
zaujemcov na odpredaj licencie.

2. Spolo¢ny podnik respektive zaloZenie spolocnosti alebo strategickej spoluprace s inymi
partnermi so vzajomne sa dopliiujucimi zdrojmi. Cielom takéhoto typu podnikania by
malo byt’ ziskanie partnera, ktory prispeje k rozvoju pévodného ndpadu a zabezpeci tak
rast jeho potencialu.

3. Priamy odpredanie patentu inému subjektu nesie so sebou znaéné riziko, ktorého vyska
zaleZi od jeho trhového potencidlu. Vyhodou je ziskanie okamzitého benefitu
a eliminaciu d’al§ich vydavkov naudrziavanie aochranu patentu na druhej strane
v pripade jeho Uspechu na trhu hrozi strata potencialnych ziskov.

4. Poskytnutie licencie na patent pre jedného pripadne viacerych zaujemcov, ktori budu
moct’ na jej zaklade, za dohodnutl uhradu, pouzivat’ duSevné vlastnictvo. Nadobudatel
licencie tak ziskava isti konkurenénti vyhodu zvycajne vo forme jedinecného vyrobku
alebo technologie.

4 Naklady a vynosy patentovej ochrany

Vzhladom na uvedené moznosti a nacrtnuté rizika je nutné zvazit komercné vyuzitie
dusevného vlastnictva ako istd formu investicie. Bilancia nakladov ochrany napadu alebo
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diela prostrednictvom patentu a nasledné ocakavané vynosy st dolezitym podkladom pre
kone¢né rozhodnutie o ziskani patentu. V tejto suvislosti je nutné zvazit' aj vyvoj tychto
parametrov Vv ¢ase vzhladom na platnost’ patentu asamotny Zivotny cyklus vyrobku.

Z hladiska ¢asu mozno naklady na vyvoj patentovo chranené¢ho produktu rozdelit’ na:
a) Naklady na vyskum avyvoj — tieto naklady budd fixnymi nakladmi abudu zahinat
spotrebu vyrobnych faktorov nutnych na vyvinutie produktu.
b) Néklady na prihlasenie patentu — buda obsahovat’ vsetky poplatky stvisiace so ziskanim
patentu. PriCom ich mozno povazovat’ za absolitne fixné. Medzi tieto naklady mozno

zaradit’:

- prihlasovaci poplatok — li8i sa v jednotlivych krajinach,
- poplatok na reSers stavu techniky,
- poplatok za prieskum,

- poplatok za urcenie zmluvného $tatu (Statov),

- poplatok za sluzby patentovych zastupcov,

- néklady na preklady v pripade Ziadosti o patent v zahrani¢ni,

- néklady na uloZenie mikroorganizmov alebo biologického materialu

institacii v pripade ak sa patent tyka uvedenej oblasti.
C) Naklady pocas existencie patentu — budu zahiat’:

- naklady na udrzZiavanie (obnovovanie) patentu v platnosti, ktoré sa

V uznavanej

vynakladaju

kazdoroc¢ne v stanovenej vyske a su teda relativne fixnymi nakladmi.

- néklady na sledovanie dodrZiavania autorskych prav.
Konecna vyska nakladov skupina b) ac) bude zavisiet’ predovsetkym od druhu patentu
(narodny, regionalny, celosvetovy), rozsahu jeho platnosti (z hl'adiska poc¢tu krajin) a poétu
patentovych narokov pripadne rozsahu stran patentu.

Tabulka 2 : Priklady ndkladov na patentovanie podla jednotlivych patentovych uradov

Prihlasovaci drad

Urad priemyselného
vlastnictva SR — UPV SR

Eurdpsky patentovy Grad
- EPO

WIPO

Patentova prihlaska Néarodna patentova | Eurdpska patentova | PrihlaSka patentu podana
prihlaska prihlaSka podla PCT
Poplatok za podanie | 27,- € (pdvodcom) 210,- € (zékladny 66,- € (zakladny
prihlasky patentu 53,- € (inym poplatok) poplatok)
prihlasovatel'om ako 1273,- € (v pripade
p6évodcom) pravnickej osohy)
Poplatok za reser$ - 1285,-€ 1875,-€
Poplatok za prieskum 116,- € (do 10 1805,-€ 1930,-€
uplatnenych patentovych +191,- € (manipulacény
narokov) poplatok)
16,50 € (za kazdy d’alsi
narok)
Poplatok  za  urcenie | - 100,- € Individualne podla

zmluvného Statu

krajiny, v ktorej sa
0 patent Ziada.

Poplatok za rozsirenie

51,- € az 102,- € (podla
typu Statu)
maximalne za 7 Statov

Poplatok za udrZanie

patentu

Od 66,- € (v 3 roku
platnosti) aZz do 663,50 €
(v 20 roku platnosti).

Od 465,- € (v 3 roku plat-
nosti) aZz do 1 560,- € (v
10 aZ 20 roku platnosti).

Individualne podrla krajin
platnosti patentu.

Pozndmka: V pripade online podania sa poplatok méZe znizit' o 50% pri

090 %.

Zdroj: vlastné spracovanie podl'a WIPO, UPV SR, Klu¢iarova (2011, s. 22)
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Vynosy z patentovaného produktu za¢ne podnik dosahovat, aZz po UspeSnom ziskani
patentu. Vynosy pritom mozu predstavovat’:

a) Jednorazovy vynos z predaja patentu.

b) Trzby vyplyvajuce z vlastnenia patentu — trzby z predaja patentovaného produktu

alebo trzby z licencii.

Okrem patentu je mozné vyuzivat’ aj jednoduchsiu formu ochrany, ktorou je UZitkovy vzor.
Tato forma ochrany je lacnejSia, ale ma aj kratSiu dobu pésobnosti. Preto je tato forma
ochrany duSevného vlastnictva vhodnd najméd pre technické rieSenia s kratSou dobou
Zivotnosti.

Pri bilancovani efektivnosti patentovej ochrany je nutné zohl'adnit’ najmé obmedzenie jej
Zivotnosti a vyvoj nakladov a vynosov v jednotlivych fdzach. NavySenie nakladov produkcie
0 registraciu bude predstavovat’ fixné naklady, ktoré zvysia celkové naklady, ale s rastdcim
objemom produkcie patentovaného produktu sa u nich bude prejavovat’ efekt ich degresie na
jednotku produkcie. Pre vypodet tychto nakladov na jednotku je potrebné stanovit' dizku
Zivotného cyklu produktu a objem produkcie, ktory bude pocas jeho trvania realizovany. Ak
budeme vychadzat z maximalnej dizky doby ochrany patentu ktora je 20 rokov mézeme
pocitat’ s maximalnou dobou Zivotnosti produktu 20 rokov. Vo faze vyskumu a Ziadosti
0 patent kedy sa vyrobok eSte nevyraba vznikaji podniku len fixné néklady. Pociatocné
néklady vyskumu avyvoja sa pri podani patentovej prihlasky zvySia o vSetky poplatky
a nakladové poloZzky, ktoré s tymto procesom suvisia. Po udeleni patentu a zacati vyroby sa
fixné naklady z predvyrobnych etdp zvySia o vyrobné naklady, ktoré budi mat’ variabilny
charakter a prevadzkové fixné naklady. Pocas obdobia vyroby a realizcie patentovaného
produktu budd v suvislosti s rastom objemu produkcie rast’ aj celkove nédklady v jednotlivych
rokoch. Zmena variabilnych zloziek tychto nakladov bude zodpovedat rastu objemu
produkcie, fixné naklady sa budu menit’ skokom vzhl'adom na platby za udrziavacie poplatky.
Celkova vyska nékladov na ziskanie audrZanie patentu sa v pripade slovenského patentu
odhaduje priblizne na 1 300,- € v pripade eur6pskeho patentu to pre 8 Statov na 10 rokov
moze byt okolo 24 500,- €. (Andacky, 2011) Trzby zacne podnik produkovat’ v okamihu
predaja prvej produkcie a pri ich Standardnom vyvoji budi mat’ rastici charakter az do fazy
vrcholu Zivotného cyklu produktu.

Obréazok : 1 Progndza vyvoja nakladov patentovaného produktu

N, T

naklady

;
]
STRATA ! Objem
produkcie
Vyvoj Paten- 0 Ufiriiavanie p.at’e.ntu
tova Vyroba a realizacia

Zdroj: vlastné spracovanie
V pripade ak podnik nebude sam vyrdbat patentovany produkt, ale bude poskytovat
licenciu na patent budu néklady vo vSetkych fazach patentovej ochrany fixnymi ndkladmi. Ich
vyska sa jednordzovo zvysi vzdy ked ddjde k zaplateniu urCitych poplatkov suvisiacich
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z procesom patentovania. Trzby v takomto pripade budu zavisiet' od zmluvy, Ktord podnik
uzavrie s nadobudatelom patentovych prav. Ak majitel’ patentu poskytne niekomu licenciu
jeho vynos bude zavisiet' od trzieb, ktoré ziska vlastnik licencie obvykle vo forme podielu
z tychto trZieb.

5 Rizika savisiace s perspektivou ziskaného patentu

Pri vstupe do procesu patentovania podnik podstupuje isté riziko, ktoré vyplyva

z vynaloZenia istych prostriedkov bez zéaruky ich navratnosti. Okrem finan¢ného rizika, pri

ktorom naklady prevysia vynosy je nutné zvazit' aj rizikd stivisiace s vymoziteI'nostou prava

v rdmci jednotlivych krajin, kde bude vyrobok patentovo chraneny. Ako problematicka byva

oznatovana napriklad Cina, kde je obtiaZne vymahanie narokov vyplyvajlcich z porusovania

autorskych prav. V pripade takychto krajin je potom lepsie zvazit, ¢i bude investicia do
patentu efektivna. Za riziko je povaZované aj zverejnenie technickych udajov o vynaleze

v patentovej prihlaSke. Pri posudzovani bududcich rizik vyplyvajucich z procesu patentovania

je pred samotnym rozhodnutim o ziskani patentu, potrebné zvazit najmid nasledujlce

skuto¢nosti:

- Novost’ navrhu — iba podstatne nové rieSenia je mozné presadit’.

- Objem patentov vo vybranej oblasti - pocet zabehnutych patentov v urcitej oblasti urcuje ¢i
pre d’alsi patent este bude priestor na trhu.

- Kto je hlavny potencialny konkurent a aké je jeho trhova sila.

- Komerény potencial navrhu — zaujem zékaznikov a najma obchodnych sprostredkovatel’ov,
Ktori musia ziskat’ presved¢enie o UspeSnom predaji ponukaného produktu a uprednostnia ho
pred konkurenciou.

- Pozadovana hodnota névratnosti investovanych prostriedkov.

- VySka miery rizika nepresadenia sa na trhu. (DuSevné vlastnictvo, 2015)

Vicsina podnikov bude mat’ v pripade investovania do procesu patentovania zaujem najma

0 patenty, kde je vysoka pravdepodobnost’ navratnosti vlozenych prostriedkov a nizke riziko.

Ked'Ze ziskanie patentu mozno vnimat’ ako urcity projekt podniku na identifikovanie rizika

mozno pouzit’ napriklad analyzu moznych chyb a désledkov (FMEA).(Rybéarova, Grisakova

2015).

6 Zaver

Sucasny trend rozvoja znalosti a technologii spésobuje aj rast vyznamu duSevného
vlastnictva. V snahe o Uspech na trhu st podniky natené k novym inovéaciam a rieSeniam,
ktoré sa v pripade ich Uspechu stavaju centrom zaujmu aj ostatnych producentov. Ochrana
novych rieSeni je preto nevyhnutnym predpokladom udrzania si konkurenénej vyhody
a moznosti dlhodobého zurocenia prostriedkov vlozenych do novych rieSeni. Zabezpecenie
vyhradného prava na vlastnictvo svojho vynalezu napriklad formou jeho patentovania je vSak
zlozity, nékladny aistym spdsobom i rizikovy proces. Ziskanie ochrany a moZnosti
komer¢ného vyuzitia svojho napadu prostrednictvom patentu je preto nutné vnimat ako
investiciu. Aby toto opatrenie viedlo k efektivnym vysledkom je nutné na zaciatku zvazit
existujuce moznosti a bilancovat’ potencialne naklady a vynosy v pripade jednotlivych rieSeni.
Iba tak je mozné minimalizovat rizik4d a maximalizovat’ zisky zo svojich napadov.
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Value-Based Management implementation
Jakub Salaga'

Abstract

Nowadays the competition in any segment is very high and every company struggles to thrive in
its environment. A goal of every company is to increase its value. Value increase can be
achieved through implementing value-based management and its elements. This type of
management increases the overall company value through increase in stakeholder value. For this
increase it uses various value drivers. Correctly identifying and increasing these value drivers
and implementing them in company can be crucial for strengthening company’s position on the
market. The aim of this paper is to explain value-based management, value drivers and to show
how to identify them correctly.

Key words

Value, management, value-based management, company value, value drivers

JEL Classification: M20

1. Introduction

As companies evolve over time, so does their goals. Historical primary goal of the
company — profit, as well as goals established later (like market share), are not so accurate
today. (Hraskova and Bartosova, 2014) These goals are outdated and companies replaced
them with goals more suitable for this ever-changing era that is full of competition. Nowadays
most of the bigger companies in the world implement or have a plan to implement a rather
new managerial style called Value-Based Management (VBM). As is quite clear from its
name, this type of management focuses on value and its creation. Therefore companies using
Value-Based Management set value creation as their main goal.

But how should company create value? VBM among its other principles identifies so
called value drivers. Through improving these value drivers company achieves its goals and
creates value for its shareholders.

Identifying these value drivers is not easy. The aim of this paper is to help reader with this
issue and choose the right value drivers for purpose of VBM implementation. Principles of
VBM, various types of value drivers and a process of identifying value drivers will be
described in this article.

2. Value-Based management implementation

Before explaining what Value-Based Management implementation involves, we need to
understand what it is. Since VBM was developed it raised many discussions and questions.
There is no single definition of VBM that everyone would agree with. The biggest
discrepancies are based around metrics that should be used in VBM.

The founding principle underlying Value-based Management is the discounted cash model
of firm value. However, VBM is more than a performance measurement system. Proponents
argue that if it is to be successful it must be used to tie performance to compensation. The
guiding principle underlying the use of VBM, then, is that measuring and rewarding activities

" Ing. Jakub Salaga, Department of Economics, University of Zilina, Univerzitna 1, Zilina, Slovak
Republic, jakub.salaga@fpedas.uniza.sk
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that create shareholder value will ultimately lead to greater shareholder value. (Martin and
Petty, 2000)

That was one of main definitions of VBM. Some are more focused on describing the
output: Value-Based Management is a new way for managing, focused on the creation of real
value not paper profits. Real value is created when a company makes returns that fully
compensate investors for the total costs involved in the investment, plus a premium that more
than compensates for the additional risk incurred. (Christopher and Ryals, 1999)

Value-Based Management is a framework for measuring and managing businesses to
create superior long-term value for shareholders. Rewards are measured in terms of enhanced
share price performance and dividend growth. (Marsh, 1999)

Though there are many definitions, most of them describe Value-Based Management as a
holistic approach to management that focuses on value creation and subordinates company
goals and processes to this purpose. It cannot be used to quickly boost company’s
performance over few months, but with enough commitment it can improve performance on a
long-term basis.

To implement VBM you need to periodically measure the value of the company, and
reward management and employees based on the results of these measurements. Traditional
indicators are not well suited to express value because they do not take risk and cash flows
that will occur in the future into account and are based on accounting data (accounting data
does not reflect a real economical stat of the company) (Matik, 2011).

Traditional indicators used to measure company performance are:

e profit

e Return on assets (ROA)
e Return on equity (ROE)
e Earnings per share, etc.

New ways to measure performance were developed over the years by many companies,
since traditional performance metrics became unsuitable for measuring performance in a
company that had implemented Value-Based Management. (Bartosova, Hraskova, and
Paliderova, 2014) Here are examples of few of these indicators:

e Discounted cash flow (DCF),
Cash flow return on investment (CFROI),
Return on invested capital (ROIC),
Residual income (RI),
Economic value added (EVA),
Market Value Added (MVA),

e Shareholder Value Added (SVA), etc.

Among one of the most used indicators for the purpose of Value-Based Management
measurement is the Economic Value Added. It is well known and often used to calculate
value creation. (Cisko and Kliestik, 2013)

EVA = NOPAT — (NOA « WACC) (1)

Where:

NOPAT — net operating profit after taxes
NOA — net operating assets

WACC — weighted average cost of capital

Here is an example of metrics used by six big consulting and financial companies that

specializes in Value-Based Management:
e Stern Steward & Co.: Market Value Added, Economic Value Added,
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e McKinsey & Co.: Discounted Cash Flow, Economic profit,

e Price Waterhouse Coopers: Cash Flow Return on Investment, Shareholder Value
Added, Free Cash Flow,

e Marakon Associates: Equity spread, Economic profit,

e HOLT Value Associates: Cash Flow Return on Investment, Accounting based
measures,

e L.E.K. Consulting: Shareholder Value Added, Economic Value Added, Leading
indicators of value (Ameels, Bruggeman and Scheipers, 2002).

It is not definite which indicator is the best and which one a company should use. The
faster the market changes, the more difficult is to choose the suitable performance indicator
for value creation measurement. (Buc and Kliestik, 2013)

To implement Value-Based Management and to start measuring performance company
first needs to establish a clear vision of what should be measured — what creates value.

2.1 Value drivers

Value drivers are variables in the company that generate most of the value for this
enterprise.

To identify a value driver we need to recognize two of its characteristics:

e they have considerable impact on value creation,
e itis possible to control them.

Company should focus mainly on the drivers that have major impact on value creation and
can be controlled from within the company. These should be prioritized. But it should
definitely not overlook value drivers that management doesn’t have high influence on and that
create a significant amount of value.

Once the main value driver is identified, it has to be decomposed into more specific drivers
and into actions that create the main driver

It 1s possible to divide main value drivers of most of the companies into three main
categories (Majercak and Majercakova, 2013):

e operational value drivers,
o growth drivers,
o efficiency drivers,
e financial value drivers,
e sustainability value drivers.

Operational drivers are everything that influences the ability to generate cash for the
company. Cash generation can be improved by growth or by increasing efficiency. (Kral and
Janoskova, 2014) Management can easily influence most value drivers from this category and
therefore this category of value drivers is crucial for implementing Value-Based management.
There are some important operational drivers, at least for some companies, that management
can influence a little or not at all. That is why they should not be neglected. Even if the driver
(with impact on value creation) is an event outside of a company and management has no
control of this event it should try to avoid its negative effects (for example by insurance or
hedging).

Here are few examples of operational value drivers:

e Main operational drivers,
o costs,
O revenues,
e More specific operational drivers,
o average cost of car operation per kilometer (taxi service),
o total revenue per customer, etc.
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Financial drivers are everything that helps the company to reduce and minimize the cost of
capital. To increase value, company can improve structure of capital, capital allocation into
projects (allocating to most efficient ones) and of course cost of capital by alternate sources
for financing. (Lehutova, Krizanova and Kliestik, 2013) The company should try to lessen the
amount of capital used for operations, if it is possible without decreasing the quality. Many
financial drivers can be highly influenced by the management (except interest rates and
similar drivers).

Examples of financial value drivers:

e Main financial drivers,
o working capital,
o debt level,
o capital expenditure,
e More specific financial drivers,
o day’s receivables,
o day’s payable,
o inventory turns, etc.

Sustainability drivers are everything that helps a company with operating without
fluctuation in a long-term meaning. Company needs to establish a good cooperating
relationship with subjects that create the environment around it. Benefits of these drivers are
recognizable only after a long period of time. That is alright because Value-Based
Management is not a short-term matter.

Examples of sustainability value drivers:

e Main sustainability drivers,
o safety policy,
o environmental impact,
e More specific sustainability drivers,
o safety standards for employees,
o emission of carbon dioxide, etc.

Now that we are able to recognize value drivers, it is time that we identify them in a
company. It is very important for strategic planning and helps to secure alignment of strategy
with real operation. Simply identifying is not enough, since management cannot focus on so
many drivers at once. It is crucial to pick few key drivers and focus mainly on them. This is a
four-step process. Company has to first develop a map of value drivers, than test these drivers
for sensitivity and controllability. After that the creation of value driver matrix will help
define the key drivers.

Creating a map of value drivers means to create a chart with all the possible drivers and
breaking these into smaller and smaller pieces, until they represent operational level.(Koller,
1994)

After we have reached operational level for each driver we need to test it. Testing
sensitivity of a value driver means to find out the amount of influence of change in one factor
on value of the company (e.g. how much will the value of the company change, if the storage
costs decrease 10%)

As we mentioned, ability to control the driver is also very important. So every factor needs
be also tested if it possible for management to control it (and how much control dos the
management have).

Completing the test of sensitivity and test of controllability is no simple task. It is both
time and energy consuming and it requires a lot of information that is difficult to obtain, but
helps management a lot no narrow down a manageable number of the most important value
drivers.
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To visualize and have a better perspective on key value drivers a value driver matrix is
created. This matrix shows the management the key drivers and helps a lot to narrow down
the number of the most important drivers.

Figure 1: Example of value driver matrix
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After this process company can focus on increasing performance of these drivers and
projecting this into the performance measuring and reward system of the company. Through
this, the Value-Based management is implemented into company. (Favaro, 2003)

3. Conclusion

Value-Based management is a modern managerial style that can help significantly improve
company performance. Its main goal is to increase value of the company and to achieve this,
a set of VBM goals needs to be established, measured and compared. Rewarding employees
and management based on fulfillment of these goals helps to achieve them effectively. But to
truly implement VBM into a company, a set of value drivers need to be identified. New goals
will be set based on these value drivers. Drivers that generate more value and that can be
easily influenced by management should be prioritized. Identifying the value drivers is a
complex and difficult process. Therefore companies that want to implement VBM often use
services of a consulting agency to help them determine the correct value drivers and metrics
for performance measurement. Nevertheless the process of identifying value drivers is
composed of creating a chart of all the drivers, testing them and creating the matrix of value
drivers. Based on the matrix company can choose key drivers and successfully implement
Value-Based Management.
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Agency Costs incured at the beginning of
bankruptcy

Tatiana Skerlikova

Abstract

This article critically discusses the relations arising in insolvency proceedings. First the
motivations of individual typical agents are defined and then confronted with the Czech
environment. Article highlights the interconnectedness of culture and the outcome of the
application of law to clarify the economic impacts. The specifics of the Czech environment are
taken into consideration. The emphasis is on small traded companies and also on specific groups
of creditors with regard to their intentions and powers.

Key words
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1. Uvod

Vzhledem k tomu, Ze banky maji mezi ostatnimi véfiteli specifické postaveni a bfemeno
tzv. disciplinujici role lezi pfedev§im na nich (Richter, 2008, s. 116 a KCP Kodex spravy a
fizeni spole¢nosti zalozeny na Principech OECD, 2001, Vychodiska), pokusila jsem se v
¢lanku Rozbor kapitalové struktury tuzemskych korporaci pred tipadkem (Skerlikova, 2014)
zjistit aktivitu bank pii zahajovani upadku, pficemz jsem se opirala o zjisténi Zhanga (2009).
Finalni vzorek, ktery bylo moZné vyhodnotit, nenaznacoval vyraznou aktivitu bank pfi
zahajeni upadku, ale z divodu nedostatku dat nebylo moZné se k této otazce jednoznacné
vyjadrit. Tento €lanek si klade za cil objasnit motivy agentli pro brzké zahdjeni tipadku a
rozebira chovani agentli v ramci klasické teorie raciondlné€ se chovajicich jedinct. Dlraz neni
kladen na prostfedky, kterymi k tomuto tc¢elu disponuje (prava a omezeni na zakladé kterych
mohou agenti Uipadek zahajit) piesto, Ze se jich dotyka. Clanek si neklade si za cil,
zohlediiovat chovani agentli tak, jak ho zkoumaji behaviordlni teorie vyuzivajici i1
psychologicko-behavioralnich dat, - mezi které patfi upfednostiiovani necinnosti pted
vyvijenim aktivity, referencni linie atd. Z ¢eskych autorii o tomto tématu psali napiiklad
autofi Houdek a Koblovsky (2014). V piehledovém c¢lanku uvadi studii, kterd zjistuje vztah
mezi sklonem k riziku manaZera pii fizeni jeho osobnich financi a rizikovosti, kterou
podstupuje pfi fizeni spolecnosti.

2. Review Literatury

Na zahajeni fizeni ma vliv mnoho faktori (srovnej Skerlikova 2014). Motivace agenti je
kromé jiného ovlivnéna i jejich postavenim v potadi na uspokojeni (Richter, 2008). Smrcka
aj. (2013, s. 200-201) charakterizoval intence agentd v tuzemském prostiedi. Jako praktikujici
insolven¢ni spravce vidi banky jako kvalitné zajisténé veéfitele, u kterych je dopad na
navratnost pfi vynalozeni vysSich ndkladli na monitorovani nematerialni. Tvrdi, Ze banky
~maji zajisteni dostatecné vysoké na to, aby se nemuseli zasadnim zpiisobem zajimat o
financni zdravi konkrétnich dluzniku® z ¢ehoz vyplyva, ze banky nemaji intenci kontrolovat
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ani tidit své véfitele v reorganizaci. Jinak feceno, Ze pokud se uvér neumotuje, nemusi to pro
banku znamenat akutni riziko vzhledem k tomu, Ze poskytnuty kapital je zajiStén. Nezajisténi
vetitelé, ktefi jsou si védomi skuteCnosti, ze hodnota majetku podniku po vstupu do
insolvence je minimalni (tj. ,,moznost ziskat penézni hodnoty zpdatky je miziva‘) také nemaji
intence aktivné se podilet na fizeni upadku pfipadné reorganizace. Z toho vyplyva, ze =
Lhezajisteni veritelé nemaji intenci kontrolovat ani ridit své veritele v reorganizaci*. (Smrcka
aj., 2013, s. 200-201). Smrcka a Schonfeld (2014, s. 18) doplnuji, ze:,, ...je v podstaté jiste, Ze
pokud se nezajisteny veritel aktivne snazi k vykonu své pohledavky nebo se alespon aktivne
podili v insolvencnim Fizeni, pak jeho ndklady prekroci castku, ktera bude v bézném
insolvencnim rizeni vybrana. Tato situace je demotivujici ...“ Svoje tvrzeni proto uzaviraji
navrhem urcitych reforem, protoze: "... dalsi vydaje lze povazovat za neucinné.”“ Z nimi
navrhovanych reforem lze zminit ,,zdsah do poradi veritelii s cilem zvyhodnit ty, kteri ucinili
vyznamny pokrok pro individualni vymozZeni pohledavek jesté pred zahdjenim insolvencniho
Fizeni* nebo také zménu definice predluzeni. Posledni navrh se v Ceské literatuie objevil jiz
podruhé.

Cim slozit&jsi je kapitalova struktura dluznika, tim vic se zvys$uje konflikt zajma a problém
cerné¢ho pasazéra, coz prodluzuje €as v upadku a zvySuje ndklady upadku (Gertner a
Scharfstein (1991), Giammarino (1989), Haugen a Senbet (1978) a Wruck (1990)). V eské
literatufe je tato problematika vztahu zastoupeni nejkomplexnéji shrnuta Richtrem (2008). Ve
svétové literatuie 1ze zminit prace Careyho a Gordyho (2007) dokazuji, Ze dluZnické navrhy
nikdy nebudou v takovém ¢asovém piedstihu, aby vyznamné uspokojily vSechny véftitele, a za
ur¢itych podminek dokonce dobrovolny tipadek nikdy nenastane.

(Kislingerova, 2015) se zminuje o racionalni apatii véfiteld a sni souvisejici nizkou
vytéznosti. Védecky tym, ktery vznikl za ucelem zkoumani insolvenci, v n¢kolika publikacich
navrhuje urcité doplnéni zakona za ucelem jejiho zvySeni. Kislingerova (2015, s. 34-35)
sumarizovala nejvyznamnéj$i navrhy zmén na nedavné konferenci. Védecky tym, chce ,, ...
predefinovat institut predluzeni ... tak, Ze ... povinnost podat insolvencni navrh na podnik jiz
tehdy, pokud dluh dosdhne hodnoty majetku podniku. V soucasnosti se ... lze odvolat na
zdkonem povoleny predpoklad zlepseni situace diky budoucim obchodnim uspéchum.
Pficemz tyto zmény by mély byt do legislativy zavadény postupné. Zde je potieba zdiraznit,
ze vétSinou se pithlizi predevsim k budoucnosti jisté nebo jinak podloZené naptiklad existenci
Jiz uzavienymi smlouvami. Navic i s kapitdlovou strukturou lze manipulovat a po zavedeni
navrhované zmény, by urcité k témto manipulacim zacalo dochazet. S touto problematikou
silné souvisi i vypovidaci schopnost tigetnich vykazii. Ceské ucetni standardy uptednostiiuji
historické ceny, kdezto z pohledu znalch by bylo v tomto ptipad¢ vhodné&jsi ptihlizet k trznim
hodnotdm. OvSem soudy piihlizi k spiSe k cenam tUcetnim, protoZe jsou jednoduseji
zjistitelné. Za ucelem zjisténi hodnoty podniku v jinych nez historickych cenach je potieba
vypracovat pro tento ucel znalecky posudek. Navic ptisnéjsi definice predluzeni bude obtizné
prosaditelna, kdyz se vezme v potaz skuteCnost, Ze spolecnosti o svém hospodaieni ani
nevykazuji (srovnej Skerlikova, 2014). Kromé toho uvadi Védecky tym, i jiné formy feseni
problémil s nizkou vytéZnosti. Dopad téchto dalSich navrhli neni pfedmétem zkouméani tohoto
¢lanku.

Placek (2015) dovozuje, ze Sikandzni ndvrhy nejsou vyznamnym problémem aktudlniho
insolven¢niho zakona, jak se lze na zédklad€ medializace domnivat. Naopak obracend strana
této mince, tj. pozdné zahajena fizeni, problémem poiad zlstava. Aktudlné se primérna
zjiSténa mira névratnosti pohybuje u nezajisténych véfiteld ve vysi 4,55 % a u zajiSténych
véfitelll ve vysi 25,17%. (Schonfeld a Sevéik, 2015)

2.1  Vybér vzorku

V tomto ¢lanku jsem pracovala se vzorkem z databaze Vyzkumu insolvence (Mastodont
PR, 2014). Tento dokument zpracovava vystupy sbéru dat druhé az paté¢ viny (kritéria pro
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vybér vzorku u 1. viny byly jiné a tim padem je nekonzistentni a neslucitelny s dal$imi viny
vybéru dat, proto byl z celkového prehledu vyfazen)®. Jedna se tedy o vzorek o 3222
pozorovanich, ze kterych ale pouze u 1750 doslo ke kladnému rozhodnuti o upadku. Pro lepsi
pochopeni dat i ceského prostiedi jsem se rozhodla data dale zpracovat.

2.2 Zjisténi

Protoze jsem chtéla spocitat rozptyl miry uspokojeni u plivodniho zdkladni souboru
sesbirany tymem Vyzkum insolvence, upravila jsem zékladni soubor nadsledovné. V prvnim
kroku jsem spocitala procento uspokojeni zvlast' pro zajisténé a nezajisténé pohledavky
u kazdého ptipadu. Obecné¢ lze procento (miru) uspokojeni urcit jako podil uspokojeni
nezajisténych véfitelli (z ¢asti vysledek insolven¢niho fizeni) a objemu uznanych
nezajisSténych pohleddvek (z ¢éasti Nezajisténé pohledavky). Podobné lze postupovat i pfi
vypoctu uspokojeni zajisténych veétiteld. OvSem vzhledem k tomu, Ze vySe zajiSténych
pohledavek se v kone¢ném disledku odviji od vySe jejich uspokojeni, kterd zavisi na vysi
objemu ziskanych zdroji z pfedmétu zajisténi, pfed vypoftem pomeéru jsem provedla
nasledujici upravy v datovém souboru. K vypoctu finalni vySe nezajisténych pohledavek jsem
k vysi uvedené v sloupci ,,objem uznanych nezajisténych pohledavek® (z ¢asti Nezajisténé
pohledavky) ptfipocitala objem zajiSténych pohledavek, ktery prevysoval vysi ziskané hodnoty
zastavy. Takto jsem dostala hodnotu ,,novy objem uznanych nezajisténych pohledavek*. Miru
uspokojeni jsem poté pocitala jak pro plivodni objem nezajisténych pohledavek i pro novy
objem nezajisténych pohledavek. V piipadé¢ Zze hodnota, ktera byla ziskana zpenéZenim
zastavy, prevySovala vysi zajiSténé pohledavky, byl tento ,,piebytek* pfipocten k vysi hodnoty
,uspokojeni nezajisténych véfiteli”. Dluznici, u kterych nebyly zjistény Zadni véfitelé, nebyly
do vypoctu uspokojeni zahrnuti.

Podezielé a nelogické vysledné hodnoty jsem ru¢né€ zkontrolovala. Vzhledem k tomu, Ze
vétitelé nikdy nedostanou vice nez 100 procent hodnoty uznané pohledavky, zaméfila jsem se
piedevsim na tyto hodnoty. NesmysIné vysoka hodnota uspokojeni nezajisténych pohledavek
ve vysi 1 619 procent u spoleénosti KIWI Sport, s.r.o. s IC 27064271. Pod spisovou znackou
KSOS 33 INS 3177 jsem v insolven¢nim rejstfiku nic nenalezla. Ani v obchodnim rejstiiku
nebyly k dispozici potfebné dokumenty, proto jsem polozku vymazala. U polozek IC:
49062433, 26496810, 00136140, 48401641, 18827977 a 13695606 byla upravena vyse
zjisténych pohledavek dle rozvrhového usneseni. Polozka IC: 49609734 byla vymazéana,
protoze nesla dohledat. Primérné uspokojeni zajisténych pohledavek pohybovalo na trovni
37% a median byl ve vy3i 25 %.> Pro hlubsi analyzu jsem se rozhodla uvést histogram
cetnosti. Pocet tfid byl stanoven dle Sturgersova pravidla.

* Dne 27. 7. 2015 nebyla data pro 6. vinu zvefejnéna a proto jsem analyzovala pouze data z 2. az 5
viny.

? Jesté jednou piipominam, Ze na rozdil od védeckého tymu jsem piepoéitala individualni uspokojeni
u kazdého dluznika, a ze fadky bez schvalené vyse zavazkl byly vymazany.
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Table 1: Histrogram - Rozdéleni uspokojenti zajisténych a nezajisténych pohledavek v procentech

Mira uspokojeni Mira uspokojeni
zajisténych pohleddvek Cetnost nezajisténych pohleddvek Cetnost

0-0,1 177 0-0,1 373

0,1-0,2 41 0,1-0,2 15

0,3-0,3 26 0,3-0,3 13

0,3-0,4 21 0,3-0,4 7

0,4-0,5 33 0,4-0,5 3

0,5-0,6 27 0,5-0,6 9

0,6-0,7 16 0,6-0,7 1

0,7-0,8 11 0,7-0,8 7

0,8-0,9 10 0,8-0,9 1

0,9-1 81 0,9-1 11

Celkem 443 | Celkem 440%*

*U tri polozek nebyly zjisténé zZadné nezajistené pohledavky
Rozptyl miry uspokojeni zajiSténych (nezajisténych) pohleddvek byl 0,145 (0,042) a
Sikmost je 0,58 (3,25) a Spicatost vysla -1,21 (10,16).

2.3 Diskuze nad motivaci agentii pfed insolvenénim fizenim

Na zékladé¢ teorie racionalné se chovajicich agentii pfedpokladam, Ze vSichni agenti budou
zvazovat vztah ,,cena-vykon®“. Jak jiz bylo naznaceno vyse, nebudu se veénovat vnitinim
preferencim jednotlivych agentl, ani tim, Ze urcitou roli hraje mira eti¢nosti, vzdélani,
kultura, zvyklosti dané zem¢ atd. Dale rozeberu, co predstavuji ndklady a co predstavuje
ziskdna protihodnota u jednotlivych skupin agenti v ramci insolvenéniho fizeni. Pro
zjednodusSeni uvazuji pouze 3 skupiny agentd, které jsou vymezeny nize. V realité je potieba
zvazovat vetsi mnoZzstvi typa agentil.

Naklady budou znaceny ,,c*“ a budou zahrnovat jak ndklady spojené s monitorovanim
dluznika, tak naklady s podadnim insolvenéniho navrhu. Jednd se tedy piedev§im
o administrativni ndklady vcetné zaplaceni zalohy na naklady fizeni.

Zména ve vytézku bude pfestavovat rozdil mezi Castkou, kterd by byla ziskdna, pokud
spolecnost nevynalozi Zadné néklady na monitorovanim dluznika a brzké podani
insolvencniho navrhu a castkou, kterou by ziskala, pokud by vynalozila Gsili na brzké
odhaleni mozného Upadku dluznika. Zménu ve vytézku budu znacit ,,Ar*

Banka bude znacena pismenem ,,b* a jiny véfitel pismenem ,,c*“. Dluznik bude znaceny
pismenem ,,d*“. Sankce neboli ztrata hodnoty (povinnost hradit nebo platit) bude oznacena
pismenem ,,s“. Jsem si védoma, ze jsem v ramci proménnych nezminila problematiku
informacni asymetrie, tj. Ze i v pfipad¢ vynaloZeni znacnych ndkladii mize nastat situace, Ze
véfitel nebude schopen zjistit skuteény stav dluznika. Toto vidim jako slabinu ¢lanku.

V nasledujici ¢asti jsou uvedeni typovi zastupci agentl, kteti mohou zahdjit insolvenéni

vvvvv

podat navrh na zah4jeni fizeni v tuzemsku pfedevs§im u mensich dluzniki.

2.3.1 Banka jako zajiStény véritel

V tomto ¢lanku se pod pojmem bankovni vétitel rozumi véftitel, finanéni instituce, ktera
poskytla materidlni ¢ast cizich zdroji vzhledem k celkové vysi pasiv dluznika. Pjéeny obnos
je urcitym zplisobem zajistén a v ramci veérové smlouvy mezi dluznikem a véfitelem mizou,
ale nemusi byt domluveny smluvni podminky - covenanty. Pii poruseni covenanti mtize
banka pozadovat okamzZitou splatnost poskytnutého uvéru.

Z ptehledu literatury vyplyva, ze vétitelé odhaduji ocekavanou vysi uspokojeni pohledavek
za dluzniky v Upadku z historickych dat (srovnej Smrcka a Schonfeld, 2014). Lze fici, ze
prumérné ocekavané uspokojeni v piipadé Upadku dluZznika se pohybuje ve vysi 25%
zajisténé pohledavky.
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Banka jako zajistény véfitel bude aktivné zahajovat upadek dluznika, pokud bude zména

ve vytézku pievysovat vynalozené naklady, tj.:
Che < ATpe, )
kde cpe — ocekavané vynalozené naklady bankou,
— ocekavana zména v uspokojeni (odvozené z minulych pozorovani) pti
vynalozenych dodate¢nych nakladli na vyméhani.

Je samoziejmé, Ze pii uspokojovani zajisténych pohledavek hraje nemalou roli i forma
zajisténi. Mezi nejCastéjsi formy zajisténi patii nemovitosti — dokoncené, nemovitosti —
nedokoncené — které mohou byt pfi Upadku jen obtizné zpenézitelné, soubor stroji nebo
jiného mechanizaéniho zafizeni, které mize byt umisténo nebo i pevné spojeno se zemi (nebo
umisténo hluboko pod zemi, které pii prodeji musi byt nakladné odinstalovéno, coz zvysuje
jeho neprodejnost), nékdy se mize jednat i o komplex zatfizeni nebo ucelové stavby ve fazi
rozpracovanosti, soubor pohleddvek pied splatnosti, soubor zdsob (miize obsahovat jak
material, tak zbozi nebo i nedokoncené vyrobky — coz mize znova vyvolavat problém s jeho
prodejnosti) a jiné formy majetku pfedevsim jako cenné papiry apod. Pokud jsou formy
zajisténi (s nizkou likviditou) Castéjsi, nez jednoduseji zpenézitelné zastavy, mize tento fakt
zkreslovat vysledky analyzy zjiStujici aktivitu bank. Pokud nelze ziskat hodnotu, na kterou je
zéstava ocenéna, mél by tento fakt plsobit na aktivnéjsi plisobnost bank pii zahajovani fizeni,
ovSem zkoumani této aktivity bude problematické.

Arbe

2.3.2 Nezajistény véritelé

Nezajisténého véritele predstavuje véritel, ktery s dluznikem obchoduje na pravidelné bazi
a dodava mu zbozi nebo sluzby z ¢ehoZ ma u dluznika pohledavky (tj. dluznik nehradi za
dodavky ptedem ve formé zaloh).

Racionalni apatie a také strach ze ztraty obchodniho partnera pfedev§im v obdobi krize
urcité prispéli k pozdnimu zahdjeni fizeni 1 v neddvnem obdobi. Jak bylo nastinéno vyse,
nezajisténi vétitelé na zékladé minulych zkusenosti ocekavaji velice nizké uspokojeni a tomu
piizptsobuji vynakladani tsili pfi vymahani svych pohledavek.

Za ptedpokladu, Ze rozhodovani o vynaloZeném stupni aktivity pfi vymahani, zavisi
predev§im na primérnych ocekavanych ptinosech odvozenych z dosazenych uspokojeni na
trthu v minulosti, mize byt pro véfitele raciondlngjsi aktivitu nevyvijet. Dle posledné
publikovanych vystupti (Schonfeld a Sevéik, 2015) je dosazend mira navratnosti na urovni
4,5% puvodni uznané vyse hodnoty pohledavky, coZz mnohdy muze piekraovat naklady
potiebné k zahajeni tpadku.

Nezajistény vetitel bude aktivné zahajovat tpadek, pokud:

Cee < AT, )
kde Cee — ocekavané vynalozené naklady nezajiSt€énym véfitelem,
— ocekavana zména v uspokojeni (odvozené z minulych pozorovéni)
Aree . v . Y . o st
pohledavky pfi vynalozeni dodate¢nych nakladli na vymahani.

2.3.3 Dluznici (management i vlastnici)

Pti zjednoduseni je pod pojmem dluznik chapan kdokoliv, kdo miize podat dluznicky
insolven¢éni névrh tj. dluznik (timto pojmem se oznacuji vSechny osoby, které dluznika
zastupuji, tedy management, zakonni zéastupci - jednatelé nebo statutarni organy)”.

Pozice dluznika jako mozného navrhovatele insolvencniho fizeni pifi porovnani s vyse
vymezenymi agenty je opacna. On naopak pii pozdnim zahgjeni fizeni mize ocekavat urcité
sankce z divodu poskozovani véfitele (tj. Ubytky). V jeho piipadé¢ bude vztah vypadat
nasledovné:

* Pro téel tohoto &lanku do tohoto vymezeni nespada pravnik povéteny k podani insolvenéniho
navrhu.
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Sce < ATge, ®)
kde Sge — vyse sankci, které dluznik ocekava,
Aee géekévané vyhody (dalsi zisky) ziskané pii protahovani pocatku
insolvence.
Pticemz,
Sde = P * Se, )
kde s — ocekavana vySe hmotni odpovédnosti,
— pravdépodobnost nutnosti uhradit vzniklé Skody zpisobené pozdnim
P podanim insolven¢niho fizeni (Riziko je vyjaddieno pravdépodobnosti
soudniho fizeni).
€de = D * €., ®)
kde e — ocekavané budouci vynosy,
P — pravdépodobnost budoucich zisk.

3. Shrnuti analyzy

Insolvenéni ftizeni bude zahdjeno dluznikem (tedy dobrovolny insolvencéni navrh bude
podan), kdyz se snizi ofekavané vyhody plynouci z protahovéni existence podniku pod
urovenn subjektivné méfenych rizik. Insolvencni fizeni bude zahdjeno véfitelem (tedy
nedobrovolny insolven¢ni navrh bude podén), kdyz se zvysi ofekavané vyhody z jejiho
zahajeni a zaroven bude splnéna podminka pro zahajeni insolvencniho fizeni.

Z vyse provedené argumentace bude celkova délka casové prodlevy zdviset na:

1. Casu potfebném k zjisténi realné situace v podniku. Management podniku potiebuje
urcity Cas pro ziskani a vyhodnoceni dat (napfiklad vyhotoveni mési¢ni ucetni zavérky). Zde
plati pravidlo, ze ¢im lepSi bude vnitini fizeni a vyhodnocovani dat podniku tim krat§i doba
bude potiebna k zjisténi skute€ného finan¢niho zdravi v podniku. Na tento bod plsobi také
prikaznost tcetnictvi a ucetnich standardtl v dané zemi.

2. Zvetejiiovani prikaznich informaci. Toto bude pfedevS§im ovlivilovat néaklady
vynalozené na vymahani, resp. monitorovani finan¢niho zdravi u obchodnich partnert
bé&znymi véfiteli.” I v tomto piipadé bude hrat roli pritkaznost a efektivita Gietnich standardt
pii zobrazeni ekonomické podstaty jednotlivych transakci.

3. Pravdépodobnosti postihu z nedodrzeni nafizeni podat insolvencni néavrh pfi
pozdnich podani, tim vic se eliminuji pozdni podani. Na toto bude mit vliv i vyvoj metodiky
zjisténi, vycCisleni a dokazovani poskozeni véfitele tj. standardy podchycena metodika
oceniovani téchto skod a judikatura soudu k rliznym pfistuptim ocenéni, tedy to jak se bude
zvazovat a dokazovat opodstatnénost budoucich obchodnich tspéchti. Jako protitlak tohoto
zjisténi je ovSem nemoznost vzit takto podany navrh zpét a fakt, Ze prechodné nesnaze
podniku nemusi byt dlouhodobého charakteru a neopodstatnény ndvrh na zahgjeni
insolven¢niho fizeni miize poskodit vlastniky dluznického podniku, kteti si od navrhovatele
také mohou narokovat zaplaceni Skody.

V dal$im vyzkumu by bylo mozZné pfistoupit k vycCisleni nakladii zastoupeni jako rozdilu
mezi hodnotou podniku v den skutecného pocatku insolvencniho fizeni a hodnotou podniku
pfi prvnim mozném datu zah4jeni fizeni (napiiklad dle existence zavazkl za vice véfiteli vice
nez tii mesice po splatnosti). Pro vycisleni téchto nakladl zastoupeni je nezbytné vypracovat
metodiku, kterou by bylo mozno hodnotu podniku v této situaci ocenit. OvSem zde nastane

> Napiiklad piehled pohledavek po splatnosti v ptiloze kaetnim vykazim maze byt jednim
z informa¢nim majakt pro bezné vétitele.
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problém s vyraznym propadem hodnoty podniku, se kterou se setkal i Davydenko (2009),
kdyz k ocenéni vyuzil metodu trzni kapitalizace. V piipadé ocenéni podniku je potieba brat
zietel na zménu hodnoty po vstupu do insolvence z divodu averze obchodnich partnerti k
pokracovani v bézném obchodovani. Jako dal$i se jevi problematické obdrzeni informaci s
veékovou strukturou saldokont zdvazkl dluznika, vzhledem k tomu, ze se jednd o interni
informace, které jsou pouze Castecné zobrazovany v priloze (resp. jednim z feSeni by bylo, Ze
urcité instituce vyveéSuji své neplatice na vefejnych seznamech. I po prekonani téchto
piekazek bude mit vystup urcitd omezeni a to predevSim z divodu predpokladu, ze zde
existuje informacéni asymetrie mezi vétitelem a dluznikem.

4, Zavér

Clanek se zabyval intencemi agentll pro zahdjeni insolvenéniho fizeni a dopady na
vytéznost z toho plynouci. Z analyzy vyplyva, ze vétsi vytéznosti miize byt dosazeno i jinak
nez novelizaci insolvenéniho zékona tj. Gpravou formulace predluzeni ,,ofiznutim* o budouci
ekonomické vynosy (srovnej Smrcka 2014, Kislingerova 2015). Na zahdjeni fizeni maji silny
vliv ofekavani odvozené z minulosti a také zobrazovaci prostfedky (Ucetnictvi, zplisob
vykazovani). Tim vznikd uzavieny kruh, kde minulost formuje budouci ocekavani.
Domnivam se, Ze ,,pfisnéjsi“ formulace ptedluzeni na zékladé Ucetnich vykazl, by pouze
vedla k jesté veétsi kreativite, nizsi opatrnosti a jeSté vyraznéj$im propadim ve vytéznosti. Ani
ptijeti etického kodexu, jako ten ktery v roce 2004 vypracovala Komise pro cenné papiry, by
dle posledniho “uspéchu” nezarucoval vyrazné zmény v této problematice. Naopak mozné
zlepSeni by bylo mozno dosahnout vznikem standardid pro oceniovani Skod vzniklych z
poskozovani vétitele pfi pozdnim zahajeni fizeni, které by zajistily lepsi vymahatelnost prava
hmotné odpovédnosti a také pro manaZery a vlastniky (dluznika) jasnéjsi pfedstavu o tom,
jakym zpasobem vyhodnocovat finan¢ni zdravi spole¢nosti s ohledem na vymezeni upadku
dle ceské legislativy.
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Analysis of measurement approaches in financial
statements of selected industrial enterprises in the
Slovak republic from perspective of users
usefulness

& ’ ) ’ 7 1
Anna Slosarova, Beata Bednarova

Abstract

In this contribution we focus on the analysis of measurement approaches in financial statements
of selected industrial enterprises operating on the Slovak market, which influence on the great
domestic product of Slovak economy is the most significant. We research measurement in
financial statements from these aspects: used measurement bases presented in monetary units,
which are source of information for users of information from financial statements and
influence their decision making; percentage ratio of measured item. The most important
enterprises of industry in the Slovak Republic are: Volkswagen Slovakia, a. s., Bratislava —
machinery industry (VW), Slovenské elektrarne, a. s., Bratislava — electrical power engineering,
(SE), Slovnaft, a .s., Bratislava — chemical industry (Slovnaft). All of analysed enterprises
present financial statements at 31. 12. 2013 according to the IFRS as adopted by the European
Union (Act on accounting, §17a, par. 2). We analysed individual financial statements of every
mentioned enterprises. The result is analysis of measurement approaches in financial statements
of selected enterprises, their synthesis and comparison in relation to the usefulness of presented
information for users.

Key words

measurement in financial statements, usefulness of information from financial statements of
selected industrial enterprises in SR

JEL Classification: M40, M41.

1. Industrial enterprises on the Slovak market

Accounting as a system of information recording about economical aspect of accounting
entity in monetary unit, provides information about identified economical facts for users in
financial statements. Identification, quantification and presentation of facts, which are subject
of accounting in monetary unit is ensured by process of measurement. Measurement in
accounting has an irreplaceable importance for decision making of information users.
Therefore it is necessary for users to consider usefulness of presented information by decision
making considering the relation to the accounting entity and the pursued objective of users.
Users should require if information in financial statements meet criteria of qualitative
characteristics for properly interpretation of information presented in financial statements
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about financial position, financial performance and changes in financial position of an entity
that are useful for a wide range of users for their decision making.

In this contribution we focus on the sector of Slovak economy, which importance in
relation to the great domestic product (GDP) of the Slovak Republic is the most significant.
The most important sector of Slovak economy was chosen based on Statistical report on basic
development tendencies for the year 2013. The most significant participation on the GDP has
industry according to the SK NACE Rev. 2 classification.

Due the broad specialization of industry we have chosen tree most relevant sectors of
industry in Slovak economy based on data published by the business magazine Trend. The
basic evaluation criteria is added value (Table 1 and Chart 1) of industry sectors for the
Slovak economy. In addition to the added value we present additional criteria (revenues, profit
after tax, number of employees, average monthly salary). These additional criteria confirm the
raking of industry sectors according to the added value criteria. Based on this analysis we have
chosen these three most significant sectors of industry:

e machinery industry — added value 4 /82 Eur (in thousands), 2 500 Eur (in thousands)

has produced automotive industry,

o clectrical power engineering — added value is 1 562 Eur (in thousands),

o chemical industry — added value is 1 419 Eur (in thousands).

According to the business magazine Trend the most important enterprises in these sectors
of industry are: Volkswagen Slovakia, a.s., Bratislava — machinery industry (VW), Slovenské
elektrdarne, a.s., Bratislava — electrical power engineering (SE), Slovnaft, a.s., Bratislava —
chemical industry (Slovnaft).

Table 1: Structure of industry sectors according to the added value

total industry 12 388 75 535 1659 371412 983
1. |Machinery industry 4182 28 470 577 129 578 1022
Automotive industry 2 500 21350 --- 61 000 1100
2. |Electrical power engineering 1562 8562 673 9177 1679
3. |Chemical industry 1419 10 373 198 37712 1010

Figure 1: Graphical presentation of industry structure according to the added value

B Machinery industry

[ Electrical power
engineering

B Chemical industry

2. Analysis of measurement approaches in financial statements of
selected enterprises for users

We focus separately on this information about measurement from financial statements of
analysed accounting entities operating on the Slovak industrial market:
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o general base of measurement — assumption for preparation of financial statements and
accounting principles; the method of determining fair value and its impact on financial
statements, the use of estimates;

o measurement of selected items of assets, liabilities and profit/loss — measurement of
intangible assets, property, plant and equipment; the impact of revaluation of assets and
liabilities on the income statement and other comprehensive income; profit/loss as a result
of revenues and expenses measurement.

2.1 General base of measurement in enterprises

The basic assumption for the preparation of financial statements of analysed accounting
industrial entities is the going concern assumption. In addition these entities apply historical
cost principle, principle of revaluation to the fair value for selected items of assets (principle
of revaluation to the fair value applies only SE) and accrual principle.

Summary of accounting policies used in analysed accounting entities is shown in Table 2.
The basic accounting measurement principle applied by VW is historical cost principle for all
items of assets and liabilities. The main reason is because VW does not recognize any
financial instruments or derivatives, which are according to the /4S 39 measured at fair value.
Other assets and liabilities, which can entity revaluate to the fair value optional, are measured
on the basis of historical cost principle by VW.

On the contrary SE presents items in financial statements in compliance with the following
accounting principles:

e fhistorical cost principle — the fundamental principle applied by SE, with the exception of
property, plant and equipment, which are optional revaluated by SE to the fair value and
financial instruments which are revaluated to the fair value in accordance with IAS 39,

e principle of revaluation to the fair value — SE revaluate to the fair value property, plant and
equipment, derivatives and financial instruments classified as measured at fair value
through profit or loss.

Slovnaft applies in accounting historical cost principle. Although Slovnaft presents
financial assets available for sale, which should be in accordance with IAS 39 revaluated to
the fair value, this assets is presented measured in historical costs. The main reason may be
the amount is probably not reliably determinable or its measurement is not significant in
relation to the cost required for determining the fair value of financial assets. Information
about the reason of historical cost measurement for financial assets available for sale is not
presented in notes to the financial statements of Slovnaft.

Table 2: Comparison of accounting principles applied in selected entrepreneur accounting entities at 31"
December 2013

Accounting principle

VW

SE

Slovnaft

assumption for
preparation of financial
instrument

accounting principles

historical cost principle

principle of revaluation to
the fair value

going concern assumption

historical cost principle

for all assets and liabilities
items

going concern assumption

primary historical cost principle

fundamental principle applied for
assets and liabilities except assets
and liabilities revaluated to the fair
value

property, plant and equipment,
derivatives and financial
instruments classified as measured
at fair value though profit or loss
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Results of preferable measurement principles determine used measurement model of
analysed entrepreneurial accounting entities. We can summarize that analysed entities
operating in industry sector apply primary historical cost measurement model. Besides that
financial instruments are revalued to the fair value in accordance with /4S5 39. Only SE prefer
model of revaluation to the fair value for property plant and equipment to historical cost
model. Property, plant and equipment are revaluated to the fair value through other
comprehensive income.

For application of the revaluation model are important 2 aspects for users:

1. method of the fair value determining by accounting entity and
2. the impact of revaluation to the fair value on financial statements.

We will research fair value of analysed accounting entities in the above mentioned order.
First we will focus on inputs to valuation techniques in SE and techniques of fair value
determination in terms of used inputs (Table 3). Subsequently we will focus on particular
valuation techniques used for fair value based on processing of inputs. Analysed entrepreneur
entities apply for fair value measurement level 2 and level 3 of inputs (Table 4).

Table 3: Inputs used for fair value measurement in entrepreneur accounting entities at 31° December 2013
Measurement on 31st of December 2013 in thousands

Assets or liability VW SE Slovnaft
level 1 | level 2 level 3 level 1 level 2 level 3 level 1 level 2 level 3
Financial assets 50 799
measured at fair derivatives
value through . . . . used for ) .
profit/loss trading

Financial assets
held for sale

Derivatives assets
(hedge - - - - 3766 - - -
derivatives)

Property, plant

. - - - - 95196 6724277 - -
and equipment
Financial - 46 273
liabilities
measured at fair - - - derivatives - - -
value through used for
profit/loss trading
Derivatives
liabilities (hedge - - - - 12298 - - -

derivatives)

As mentioned, VW and Slovnaft do not use principle of revaluation to the fair value. The
impact of revaluation of assets and liabilities in SE to the fair value is as follows:

e financial assets recognized at fair value through profit or loss — SE presents in this
category derivatives for trading measured at 50 799 Eur (in thousands), used level 2 inputs;

e derivatives financial assets — hedge derivatives for hedging of exchange rate and interest
rates present in 3 766 Eur (in thousands), used level 2 inputs for valuation technique;

e property, plant and equipment — SE recognized these items of property, plant and
equipment: buildings and structures, machinery, equipment and other properties, land,
other and acquisition of property, plant and equipment. The valuation technique of
property, plant and equipment is based on the one hand on level 2 inputs (95 /96 Eur in
thousands) and on the other hand on level 3 inputs (6 724 277 Eur in thousands);

e financial liabilities recognized at fair value through profit or loss — SE recognizes in this
liability item derivatives liabilities for trading, which are presented at 46 273 Eur in
thousands, used valuation technique for this group of liabilities is level 2 inputs for
measurement at fair value;
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e derivatives financial liabilities — hedge derivatives presented at fair value in the amount of
12 298 Eur in thousands, used valuation technique is level 2 inputs for measurement at fair
value.

Valuation techniques used at fair value measurement in financial statements of SE are
summarized in Table 4.

Table 4: Valuation techniques at fair value measurement in financial statements of SE at 31° December 2013
Valuation techniques for fair value SE
Financial assets measured at fair value through profit
or loss (derivatives for trading)

income approach (e.g. model of present value)

derivatives financial assets (derivatives for hedging) income approach (e.g. forward valuation model)

property, plant and equipment 1. cost approach, 2. market approach, 3. income approach
Financial liabilities measured at the fair value through
profit or loss (derivatives for trading)

derivatives financial liabilities (derivatives for
hedging)

income approach (e.g. model of present value)

income approach (e.g. forward valuation model)

SE used primarily as valuation technique for property, plant and equipment cost approach,
which is based on the amount that would be required currently for assets or liability. That
means cost approach proceeds from replacement cost, and is based on cost market participant
buyer acquire or construct a substitute asset of comparable utility, adjusted for obsolescence.
The market approach is valuation technique that uses prices and other relevant information
obtained from market transactions involving identical or comparable assets, liabilities or their
group. SE applies market approach only to verify the adequacy of the results of cost method
and for valuation of land. For measurement of the land SE proceeds from comparable market
approach, Slovak price map, server of real estates and indicators of price offer. For
measurement of the land it was taken into consideration the location of land and its current
and future use (level 2). Income approach was applied for the purpose of an assessment of the
fair value the group of tangible assets.

Fair value of financial assets measured at fair value through profit or loss and fair value of
hedging derivatives are determinaned on the basis of income approach. It means for SE using
for example forward valuation model and model of present value.

By measurement, estimates need to be applicated in every accounting entity. These
estimates affect the amount of measured items in financial statements and the possible
uncertainity in the future, which is connected to the measurement. Table 5 summarizes
specific areas, which need the estimates application in analysed accounting entities, which
were identified by these entities at 31% December 2013.

Table 5: Estimates used in entrepreneurial accounting entities at 31° December 2013
Accounting entities Estimates in accounting

\Au4 e operating live expectancy of property, plant and equipment
e provision for disposal and liquidation of nuclear power installation and storage of spent
nuclear fuel and other radioactive waste
e provision for disposal and liquidation of thermal power plants
e assessment of onerous contracts, some of onerous contracts contain embedded derivatives
at fair value
e provision for post-employment benefits and other long-term employee benefits
e revaluation of property, plant and equipment
e fair value of financial instruments
e fair value of financial instruments
e environmental provision
Slovnaft o useful live and residual value of property, plant and equipment
e actuarial estimates in the estimation of retirement benefit liabilities
e impairment property, plant and equipment through adjustments

SE
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SE and Slovnaft present separately estimates relating to provisions in notes to the financial
statements, while VW presents only application of estimate about useful life of property, plant
and equipment according to its notes to the financial statements. Nevertheless, in our opinion,
VW applies estimates in other areas, as well, for example in estimating of provisions.

2.2 Measurement of selected items of assets, liabilities and profit/loss

We will examine three aspects of tangible and intangible non — current assets (including
assets held for sale) of analysed business entities operating in the industry:
1. Used measurement basis (Table 6) for the subsequent valuation;
2. The amount of valuation and the percentage of the total assets (Table 7);
3. Valuation of depreciation and adjustments created during the accounting period 2013
(Table 8).

Table 6: Measurement bases for non — current assets in industry at 31° December 2013

Non — current assets VW SE Slovnaft

historical cost reduced historical cost reduced bz
Property, plant and by accumulated fuir value accumulated amortisation
equipment amortisation and assets and assets value

value adjustments adjustments

historical cost reduced S historical cost reduced by

. historical cost reduced by L
Intangible non — by accumulated o accumulated depreciation
. accumulated depreciation

current assets depreciation and assets and assets value

. and assets value adjustments
value adjustments

adjustments
lower from book value and
Assets held for sale - fair value reduced by costto | -

sell

Measurement bases to the non — current intangible assets and non — current tangible assets
of analysed accounting entities, including assets held for sale, are compared in Table 7.

Table 7: Book value of property, plant and equipment, non — current intangible assets, and assets held for sale
in industry at 31" of December 2013

VW SE Slovnaft
the the the
Measurement book value (in percentage of | book value (in percentage of | book value (in percentage of
thousands) the total thousands) the total thousands) the total
assets assets assets
non =~ current 184 0% 9321 0% 21239 1%
intangible assets
property, plantand |y 5,6 46 55% 6819 4462 83 % 1297 077° 57 %
equipment
assets held for sale - - 271 0% -
investment property - - - - _
total 1206 610 55% 6 829 038 83 % 1318316 58 %

* Cost of property, plant and equipment includes borrowing cost; in 2013 capitalized SE borrowing
cost as a part of property, plant and equipment in measurement of 31 265 thousands Euro. One part of
borrowing cost is related to the advance payments for property, plant and equipment (1 799 thousands
Euro) and the second part capitalized to the acquisition of property, plant and equipment (29 466
thousands Euro). For funding of Mochovce nuclear power plant (unit 3 and unit 4) were capitalized
borrowing costs identified at 5520 thousands Euro.

> Cost of property, plant and equipment includes borrowing cost; in 2013 capitalized Slovnaft
borrowing cost as a part of property, plant and equipment initial measurement in 1 622 thousands
Euro.
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Comparison of assets measurement for analysed accounting entities operating on three
different areas of industry is following:

e VW applies measurement at historical cost reduced by accumulated depreciation, at 31% of
December 2013 presents VW intangible non — current assets of /84 thousands Euro,
property, plant and equipment of 7/ 206 426 thousands Euro; that assets (tangible and
intangible non — current assets) presents 55% of the total assets measurement recognized at
31°" of December 2013;

e SE revaluates the property, plant and equipment to the fair value, intangible non — current
assets is measured at historical cost reduced by accumulated amortization and assets value
adjustments; book value of property, plant and equipment is 6 819 446 thousands Euro,
that means it presents a substantial amount of the total assets, it is measured at 83 % of
total assets measurement in SE presented at 31 of December 2013;

e Slovnaft measures intangible non — current assets and property, plant and equipment at
historical cost reduced by accumulated depreciation (amortization) and adjustments;
intangible non — current assets is presented at measurement at book value 27 239 thousands
Euro and property, plant and equipment is presented at book value 1 297 077 thousands
Euro; measurement of non — current assets is 58 % of the total assets measurement
presented in financial statements for assets amount of assets at 31st of December 2013 (57
% property, plant and equipment and 1 % intangible non — current assets).

We would like to point out the importance of the measurement basis applied in relation to
the property, plant and equipment and its relation to the total amount of assets on the balance
sheet date in financial statements of SE. If SE would apply the same measurement model for
property, plant and equipment as other two analysed industrial enterprises, the measurement
of property, plant and equipment would be 33 % lower than is reported in financial statements
of SE on 31* of December 2013. One of consequences of application revaluation model in
financial statements of SE is increase of measurement property, plant and equipment and
overvaluation of total balance sheet amount. In addition the revaluation to the fair value has an
impact to the total equity and liabilities and profit/loss in income statement and statement of
other comprehensive incomes.

The comparison of depreciation (amortization) and assets value adjustments of intangible
non — current and property, plant and equipment is summarized in Table 8.

Table 8: Depreciation (amortization) and value adjustments of assets at 31°° December 2013

Non — current assets VW SE Slovnaft
Intangible (in thousands)

- amortization (246) (6473) (2 816)

- value adjustments - - (6)

Property, plant and equipment
(in thousands)

- depreciation (130 631) (277 803) (107 690)
- value adjustments - (15519) 220
total amount (130 877) (299 795) (110 292)

The highest measurement of depreciation (amortization) and value adjustments for
accounting period 2013 is presented in financial statements of SE (299 795 thousands Euro).
In SE it was represents by depreciation of property, plant and equipment (277 803 thousands
Euro). In addition SE created assets value adjustments presented in measurement 6 473
thousands Euro.
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VW presented depreciation (amortization) cost and value adjustments at measurement
130 877 thousands Euro for the accounting period 2013. This is particularly represents by the
depreciation of tangible fixed assets (/30 631 thousands Euro). Slovnaft has a total valuation
of depreciation and impairment of intangible non — current assets and property, plant and
equipment in /10 292 thousands Euro. This measurement consists of depreciation of property,
plant and equipment primarily (/07 690 thousands Euro), as well. Moreover presents Slovnaft
amortization of intangible non — current assets (2 816 thousands Euro) and intangible assets
value adjustments (6 thousands Euro). The creating of value adjustments of property, plant
and equipment was lower than reversal of value adjustments, it had positive impact on profit;
the value of this impact is 220 thousands Euro.

Table 9: The impact of revaluation to the fair value on the income statement and statement of other
comprehensive incomes in SE for accounting period 2013

SE
Revaluation the item of measurement L
. revaluated assets or liability
statement (in thousands)
66 574 embedded derivatives are measured at fair value through
profit or loss, it is a revaluation

the impact of revaluation® to the financial (1419) commodity derivatives measured at fair value through
profit or loss for accounting period expenses and profit or loss, it is total net expense
2013 including assets value financial
adjustments revenues 1087 other derivatives for trading, it is total net revenue

(15519) value adjustments of property, plant and equipment

=50723
total revaluation through other revaluation
comprehensive income (balance on reserve 3003511 property plant and equipment
31.12.2013)
changing of revaluation reserve .

C . . revaluation .

measurement for accounting period 198 138 property plant and equipment
2013 reserve

SE presents on balance sheet date 31% December 2013 assets and liabilities revaluated to the
fair value. The impact of revaluation on profit/loss for accounting period; total measurement of
other comprehensive income and changes in other comprehensive income during the
accounting period 2013 are presented in financial statements as follows:

e through profit/loss — revaluation of property, plant and equipment by creating the assets
value adjustment (/5 519 thousands Euro), revaluation of derivatives in fair value through
profit or loss including net revenue from their sell (66 242 thousands Euro);

o through other comprehensive income — revaluation of assets and liabilities during
accounting period 2013, measured at 798 138 thousands Euro; balance of revaluation of
assets and liabilities is 3 003 511 thousands Euro on 31% December 2013.

We will analyse measurement of profit in accounting entities through measurement of
individual revenues and expenses, which we divided into groups according to classification by
nature (Table 10). Classification by function of expenses and revenues applies from analysed
accounting entities only VW, but classification of expenses and revenues by nature is
presented in notes to the financial statements. For comparison we will use mostly information
from notes to the financial statements of VW.

* In this item is presented in notes to the financial statements not just the impact of revaluation to the
fair value, but the whole impact of financial Instruments to the profit or loss including revenues from
sale of financial Instruments.
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Table 10: Measurement of expenses, revenues and profit or loss on 31° December 2013

Expenses and revenues VW SE Slovnaft
value (in thousands) value (in thousands) value (in thousands)
revenue from the sale of own products 6524 323 2783 399 4676972
and services
cost of material, cost of good sold, cost (5916 665) (2 120 959) (4 429 462)
of services and cost of conversion
other operating revenues 2 830 4177 5113
other operating expenses (322) (29 364) (45 664)°
personnel expenses including provision
for employee benefits (306 720) (141 758) (87 723)
depreciation, amortization and assets 6
value adjustments (130 877) (195 742) (111 474)
other provisions - 211777 403
operating profit/loss 172 569 511530 8165
financial expenses 5213 94 714 11 140
financial revenues (1663) (121 067) (12 898)
profit/loss from financial activities 3550 (26 353) (1758)
profit/loss for the accounting period 176 119 485 177 6407
bevor tax
Income tax (130 673) (130 440) 1766
f;;ﬁt/lossfor accounting period after 45 446 354 737 3173

VW applies in financial statement classification of expenses and revenues by function, so
we based our analysis primarily on notes to the financial statements of VW, where are
presented expenses and revenues by nature. Despite detailed division of expenses in notes to
the financial statements, for users it is impossible to identify expenses related to the
provisions.

Foreign exchange rate gains, losses and bank charges are in financial statements of VW are
not classified as financial expenses and revenues. VW recognized and classified these
revenues and expenses as other expenses and revenues together with the cost of disposal and
losses on the sale of assets. This could be confusing for users of information in financial
statements, so in spite of this fact we classified foreign exchange rate gains and losses as
financial expenses or revenues in Table 10. Operating revenues of VW are formed mainly by
revenues from sale of new cars, revenues from dismantling services, sale of gears,
components, tools and molded parts.

SE classifies revenues directly in income statement according to the business area in which
they were recognized. The highest percentage of revenues in SE is presented for revenues
from sales of electricity and heat in measurement of 2 777 514 thousands Euro, revenues from
provided services 5 885 thousands Euro and other incomes 4 177 thousands Euro. The same
principal is used for expenses, as well; SE presents expenses classified in income statement
according the area of recognition: cost of nuclear fuel 56 048 thousands Euro, cost of fossil
and other fuels /34 688 thousands Euro, cost of electricity purchased for resale / 781 458
thousands Euro. The detailed classification is applied in SE for expenses related to the
provisions in statement of financial position. This information should be useful for users of
information in financial statements. SE presents following revenues in relation to these types

> In other operating expenses presents Slovnaft expenses related to creation of value adjustments of
receivables, write — off of receivables and reversal of provisions, as well. Based on information from
the notes to the financial statements of Slovnaft we separated mentioned information from notes and
we summarized it in Table 10 as item depreciation, amortization and assets value adjustments.
% Depreciation, amortization and value adjustments are 262 329 thousands Euro and are reduced by
release of receivable value adjustment in 66 587 thousands Euro to National nuclear program.

1271


http://www.uctovnajednotka.sk/home/TranslateForm?by_id=1160&Dict=EnglishSlovak&Search=revenue%20from%20the%20sale%20of%20own%20products%20and%20services
http://www.uctovnajednotka.sk/home/TranslateForm?by_id=1160&Dict=EnglishSlovak&Search=revenue%20from%20the%20sale%20of%20own%20products%20and%20services

10" International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

of provisions: release of the nuclear provision /41 298 thousands Euro and release of onerous
contracts provision 70 479 thousands Euro, which were ended by SE in 2013.

Slovnaft presents revenues from sales of products, goods and services in the valuation of
4 676 972 thousands Euro in income statements, these revenues are in income statements
aggregated and more detailed identification of revenues is presented in notes to the financial
statements. The most important item of total revenues consists of revenues from sale of diesel
fuel (2 181 419 thousands Euro) and revenues from sale of gasoline (/ 102 148 thousands
Euro). The rest of revenues from sales of products, goods and services is presented from sales
of refinery products (789 584 thousands Euro), plastics (427 020 thousands Euro), other
petrochemical products (33 653 thousands Euro), services (71 325 thousands Euro) and other
revenues (71 823 thousands Euro).

In financial statements of Slovnaft are expenses matched with revenues measured in
4429 462 thousands Euro and it is mainly material cost of material and cost of goods sold
measured 4 261 370 thousands Euro. Cost of conversion is presented in measurement 23 /126
thousands euro and cost of services 144 966 thousands Euro.

Measurement of profit presents important source of information for users of entity’s
business operations. The detailed analysis of profit in relation to its creation in income
statement is summarized in Table 10 for every accounting entity separately. The highest profit
presents SE in valuation 577 530 thousands Euro and its substantial is created by revenues
from sales of products, goods and services. These revenues are not indeed the highest in
comparison with other analysed entities, but according to the matching principle expenses are
presented in valuation 2 120 959 thousands Euro, presents SE the highest profit. In addition
personnel expenses are significantly lower than personnel expenses in VW.
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Model of Risk and Losses of a Multigeneration
Mortgage Portfolio

Martin Smid

Abstract

During the last decades, Merton-Vasicek factor model (1987), later generalize by Frye at
al. (2000), became standards in credit risk management. We present a generalization of
these models allowing multiple sub-portfolios of loans possibly starting at different times
and lasting more than one period. We show that, given this model, a one-to-one mapping
between factors and the overall default rate and the charge-off rate exists, is differentiable
and numerically computable.

Keywords

risk management, loan portfolio, default rate, charge off rate

1 Introduction

Consider a large portfolio of loans secured by colaterals. Assume that, at each period 1 <7 < T,
a new generation of N7 loans is added to the portfolio; precisely, 7 is the time of the first
repayment of the loans of the 7-th generation.

For simplicity, assume all the loans to have identical parameters, namely:

e the amounts of loans are unit (without loss of generality),
e all the loans last m periods
e their interest rate is

e cach loan is repaid annuity way, i.e., by identical installments

¢
b = b(C)Z{ll‘”’" éig v=uv(¢) =1+

m
Assume further that the wealth of the i-th debtor of the 7-th generation at time ¢ fulfils
AtT’i:eXp{Yt—l—ZtT’i}, t>1,

where
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e Y is a general stochastic common factor

e 7™ is a stochastic indivudual factor such that

- Zh = JlUlT’i, o1 > 0, where U} ~ N(0,1)
-z = qSZtTfl +oU]", t > 7, for some constants ¢ € R, o > 0, where U ~ N(0,1)

for any s.

Further, assume that the i-th loan belonging to the 7-th generation is secured by a collateral
with price P fulfilling

T7i —
T—1 7

(i.e., is equal to the size of the loan at the hypothetical time of its arrangement) and
PtT’i = exp {It—i-EtT’i}, t> T,
where
e [ is another common factor

e E™is a stochastic process fulfilling E; - QJJEtTfl + pr’i, t > 7, for some constants ¢ € R
and p > 0 where E7" =0 and V;"" ~ N(0,1) for any s.

Finally, assume that

1,1 v+,1,1 771,2 v-1,2 1,N! 1,NY ;.21 11,2 1,N1 7,21 .
o U, Vi Uy, Vs, oy Vvt Uy, v, Vs UYL are mutually indepen-
dent, independent of Y, I.

We say that the i-th loan of the 7-th generation defaults at ¢ if
Dl =1[B]' =1,8]", =1] =1

where, for any 0,

Byl =1[A7 < (0 7+ 1] (1)
is a variable indicating insufficiency of the wealth to cover the (accumulated) installments and
1 0=1—-1
Syt = {1[BF'=0,BI, =0,...,B; = 0], r<0<T+m-—1
0 otherwise

is an indicator of “survival” up to 6
The percentage loss of the creditor from the 7-th generation associated with the i-th loan of
the 7-th generation at time ¢ may be then expressed as

T D?Z HlaX(O, hy — Ptni)

G
t hz—
where
b m_ Um—7—+1 — ln)l—vm’tJrl 0
F=h(t—T+1,0),  h(6) = {E@" gfl

is the principal outstanding at ¢ (see [4] for a formula for h as well as that for b).
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Remark 1. 1)) f T =1,m =1 and Y1 ~ N(0,5%), Z; ~ N(0,02),6% + 02 = 1 then our setting
replicates the Vasicek Model [6].

(i) If T'= 1,m = 1, the factors Y, Zy, are as in (i), Iy = a + Y1, By ~ N(0, 0?), for some
a,v > 0and p < 1, E; 1L Z;, then our model coincides with [1] if their prices are regarded as log
ones.

For each 7 and t, denote
NT
N =>"S7 >0
i=1
the number of debts having survived until 7 and, for any ¢ > 0, define

T,%
N7 _ ZlSiSN"' Dt
t - T
Nt

the overall default rate of the 7-th generation and

T,

GV _ 2asisn Gi”
t - NT
t

its average chargeoff rate.
Finally, denote

T,
N! N2..Nt 21573 Zlgigzvf D,

t>1
t T ) )
Z1§T§t Ni
T,
GNl,NZ...Nf . Zlg—rgt21§i§NT Gt
t = NT s t>1,
Zlgrgt t

the overall default rate, chargeoff rate, respectively.
The goal of the present paper is to examine properties and computability of mapping ®,

®t(Yl7—[17' . K7[t76) = (Qt?Lt)7 t 2 17 (2)

and its inversion, where

0 = (C, 01,0,p0, (2571/})7

is the parameter vector and

N1,N2. Nt N1, N2 Nt
Q: = lim : , G = lim . , t>1
N1 N2 . Ntsoo N1 N2, . Ntooo
NO/N1 swy,2<0<t NO /N1 swg,2<0<t

are the asymptotic versions of the overall rates given that N?/N' converges to wy > 0 for each

6.

2 The Transformation

In the present Section, transformation ® of the factors into overall rates is constructed by means
of the functions transforming the factors into the generation-specific rates.
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Proposition 2. Let 1 <7 <T and 7t <t <T. Then

P[D] = 1|57 , =1,Y1,Ys,...,Y}] = QT Qr = lim QI = (Ys,Yrpa,..., Y3 0),

NT—o00

E[GT|ST | =1,Y1,Ys, ..., Y, I] = GT, GT = lim GI'N =gl (Y, Yei,..., Vs, I;0)

NT—o0
where the functions qf and g are strictly decreasing in Yy, I, respectively, both continuously
differentiable in all the factors and parameters.

Proof. See [5], Section 4. O

The following Theorem shows that properties of ® and its inverse are analogous to the
generation specific transformations.

Theorem 3. Let 1 <t <T. Then
(1) Continuously differentiable mapping ® fulfilling (@) exists and is given by

t

=37 (Q7.GY) 3)
T=1
where BT
_wrly t — 1<7<t i1
RS b s S | ()
0 otherwise 6=

(ii) A continuously differentiable inverse ¥ of ® ewists.

Proof. (i) Assume, for a while, that Y and I are deterministic (which makes P[e|S;_1,Y7,... Y, I}] =
Ple|S;—1] etc). Let ¢ >0, denote Ny = > i o, NJ. As

T,%
NUNLNC 5 <219§N7Dt )- S (QT,N; NZ)
¢ - N, ) N, )

1<r<t t 1<r<t t

we may use the Strong Law of Large Numbers ([3] Theorem 4.23) together with [3] Corollary
4.5 to get that

NT N/
Q= E m Q™ ] - lim —
N- N1 N2 . Ntsoo Nt

1<7<t Ni /Ny —wg,2<0<t

if the limits exist. Because, according to [5], Section 4, limy, Q™7 — Q7 almost sure, it remains
to show that

to do so, observe first that, by the Strong Law of Large Numbers,

6—1
: NT T T T T S
lim 2 = P[SG, = 1] =P[Sj_, =S o= =5 =1] = S]JP[SS = 1|8y = 1] = R;

for any 6 > 7 (the last equality holds due to Proposition [2] and because P[Syp = 1|Sy_1 = 1] =
P[Dg = 0[Sp—1 = 1]). Thus, using [3] Corollary 4.5, we get, for any t —m + 1 < 7 < ¢, that
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N7 , N7 /N

Nl,llerIZI}.Nt Ft N Nl,I\ITEI}Nt 22:1 Nf/NGNe/NlNl/NT

limNT NJ/NT

=<t 1 - X
2921 the Nf/N9the7N1,Ne/N1_,w9 ]\70/1\71 11111]\[7—7]\[17]\[7—/1\[1_)“)(9 Nl/NT

T.
to

=7
as Ny = 0 for the remaining 7’s, ([3]) is proved for deterministic Y and I. For stochastic ones,
the formula holds by [2] 6.8.14. The differentiability and monotonicity follows from those of ¢”
and ¢7.

Ad (ii). The assertion follows similarly as in [5], Section 4. O

Remark 4. Actual values ® may be computed by means of a numerical technique, proposed in
[5], applied to the generation specific mappings. The inverse ¥ of ®, on the other hand, has to
be computed numerically from ®. A C++ software package computing both ® nad V¥, including
its source code, may be found at https://github.com/cyberklezmer/phi.

3 Conclusions

We have proved existence a one-to-one computable transformation between factors and the
overall default and charge-off rates in a multi-generation factor model of a loan portfolio and
we have shown that properties of this transformation are analogous to the generation-specific
transformations discussed in [5]. One of possible application or our result could be a realistic
modeling a dynamics of a nation-wide default and charge-off rates assuming a hypothetical
multi-generation nation-wide portfolio.

References

[1] Jon Frye, Lisa Ashley, Robert Bliss, Richard Cahill, Paul Calem, Matthew Foss, Michael
Gordy, David Jones, Catherine Lemieux, Michael Lesiak, et al. Collateral damage: A source
of systematic credit risk. Risk, 13(4):91-94, 2000.

[2] J. Hoffmann-Jgrgenson. Probability with a View Towards to Statistics I. Chapman and Hall,
New York, 1994.

3] O. Kallenberg. Foundations of Modern Probability. Springer, New York, second edition,
2002.

[4] Bernd Luderer, Volker Nollau, and Klaus Vetters. Mathematical Formulas for Economists.
Springer Science & Business Media, third edition, 2006.

[5] Martin Smid and Jaroslav Dufek. Multiperiod factor model of a loan portfolio, 2015.
Preprint. Available at http://ssrn.com.

[6] Oldrich Vasicek. Probability of loss on loan portfolio. KMV Corporation, 12(6), 1987.

1278


http://ssrn.com

10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

Insolvency in agriculture — impact of current
subsidies on financial position

Jindtich Spicka '

Abstract

Agriculture is one of the key sectors. Generally, it is considered as risky branch because it is
strongly affected by weather conditions. Simultaneously, agricultural enterprises are strongly
dependent on current public subsidies. The aim of the paper is to evaluate the development of
bankruptcy in agriculture and to determine the impact of current subsidies on financial results
of agricultural companies classified by the type of farming and production region. The analysis
is based on Creditreform data and database of the Liaison agency FADN CZ. The results show
that agriculture ranks a favourable position when considering the number of insolvencies per
1000 registered farms. The low propensity to insolvency is caused by current subsidies.
Agricultural enterprises would be in loss without current subsidies in all production regions and
most types of farming on average.

Key words

Agriculture, standard output, bankruptcy, income support

JEL Classification: M21, Q14

1. Uvod

Zemedélstvi je jedno z vice rizikovych odvétvi z divodu vyznamného vlivu pocasi na
vynosy rostlinné vyroby a zdivodu rizika nadkazy hospodarskych zvirat. Hospodarské
vysledky zeméd¢€lskych podniki jsou tak do znacné miry ovlivnény externimi a prakticky
neovlivnitelnymi pfirodnimi faktory. Mohlo by se na prvni pohled zdat, ze upadky
zemédé€lskych podniki jsou relativné castym jevem. Podle Dubské (2013) se dynamika zanikd
podnikt v sektoru zeméd€lstvi, lesnictvi a rybolovu vyraznéji mezirocné zvysila v letech 2011
a 2012, kdy vSak hospodaiské vysledky sektoru byly lepsi nez v krizovych letech 2009 a 2010.
Podil zemédélstvi, lesnictvi a rybolovu na celkovém poctu zaniklych nefinanénich firem se
zvysil v roce 2012.

Na rozdil od jinych sektort je zeméd€lstvi dotovano z evropskych a narodnich zdroji, a to
jak provoznimi dotacemi, tak investicnimi dotacemi. Provozni dotace se rozhodujicim
zptsobem podilely na zlepseni ekonomické situace v zemédélstvi po vstupu CR do EU a bez
nich by mnohé podniky nebyly ,,schopné piezit* (Basek a kol., 2010). 60 % ze 45,8 mld. K&
podpor v ramci Spole¢né zemédélské politiky (2013) je cileno na zlepSeni ekonomické situace
podnikl (zvySeni, resp. udrzeni pfijmu zeméd¢€lcl, véetné plateb podnikim hospodaticim
v mén¢ piiznivych oblastech). Na druhém misté se zhruba 7 % jsou podpory rozvoje venkova,
restrukturalizace a  modernizace  vyroby, zlepSeni ekonomické vykonnosti a
konkurenceschopnosti podniki. Provozni dotace piispivaji ke zlepSovani technické
efektivnosti zeméd¢€lskych podniktli, zejména malych a stfednich (Pechrova, 2015). Ratinger,
Medonos a Hruska (2013) prokazali, ze ve velkych zemédélskych podnicich nemaji investi¢ni

"Doc. Ing. Jindfich Spi¢ka, Ph.D., Vysoka $kola ekonomicka v Praze, Fakulta podnikohospodatska,
katedra strategie, nam. W. Churchilla 4, 130 67, Praha 3, jindrich.spicka@vse.cz
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podpory vliv na zménu bankovni zadluzenosti, na rozdil od malych a stfednich podnikd.
Velké podniky jsou tedy Iépe chranény pted ptipadnym ptredluzenim. Vyjimku tvofi rozsahlé
investice do bioplynovych stanic, které vyrazné zvysily zadluzenost jejich provozovatelli
(Spicka, Krause, 2013).

Cilem c¢lanku je vyhodnotit vyznam fenoménu insolvence v zemédélstvi a urcit vliv
provoznich dotaci a podpor na hospodaiské vysledky zemédélskych podnikti podle vyrobniho
zaméteni a vyrobni oblasti.

2. Data a pouzité metody

Analyza je zalozena na datech spole¢nosti Creditreform Ceska republika, kterd zveiejiuje
data o insolvencich. Zdrojem dat pro analyzu vlivu dotaci na hospodaisky vysledek
zemédé@lskych podniki je Zemedelska ucetni datova sitt FADN CZ (dale jen ,,FADN®). FADN
publikuje strukturdlni a ekonomické vysledky zemédélskych podnikd v tzv. standardnim
vystupu. Standardni vystup FADN je soubor vybranych ukazateld, poskytujici pohled na
strukturalni charakteristiky a ekonomickou situaci Setfenych zemédélskych podnikti. Metodika
standardniho vystupu do znaéné miry koresponduje s postupy Gétovani v CR, aviak do
hodnoceni hospodarskych vysledkli podniki zahrnuje pouze jejich zemédélskou cinnost
véetné lesni vyroby a agroturistiky. Do ukazateld produkce i nakladi se zapocitava
vnitropodnikova spotfeba vlastniho meziproduktu, dotace investi¢ni povahy jsou zapocteny
do dichodu ze zeméd¢€lské cCinnosti. Ekonomické kategorie maji samostatnou metodiku a
nejsou tak pln€ kompatibilni s kategoriemi odvozenymi z celopodnikovych ucetnich vykazii a
danové evidence.

Zemédélska ucetni datova sit FADN zajist'uje reprezentativnost vybérového souboru podle
vyrobniho zaméfeni a ekonomické velikosti s cilem kaZdorocné zaslat kvalitni data Evropské
komisi (DG AGRI).

Zemédélske podniky jsou do tfid vyrobniho zaméfeni fazeny podle standardni produkce za
rok 2010. Standardni produkci (SP) se rozumi hodnota produkce odpovidajici primérné
situaci v daném regionu pro kazdé zemédélské produkéni odvétvi. Celkovd SP podniku
odpovidd souctu hodnot ziskanych za kazdé¢ produkéni odvétvi vyndsobenim standardni
produkci ptipadajici na jednotku poctem odpovidajicich jednotek. Hodnoty SP se v
produkénich odvétvich rostlinné vyroby urcuji na zaklad€ plochy v hektarech. Hodnoty SP se
v zivocCisné vyrobé urcuji na jeden kus hospodarského zvifete s vyjimkou dribeze, u niz se
urcuji na 100 kus, a veel, u nichz se urcuji na jedno vcelstvo.

Standardni vystup obsahuje vysledky vazené podle specifické metodiky FADN, kdy
vahovy faktor vyjadiuje pocet podniki, které podnik reprezentuje v celkové populaci zjisténé
Ceskym statistickym afadem (CSU).

Analyza je zaloZena na prumérnych datech z obdobi 2011 — 2013. Grafy porovnavaji
naklady s celkovou produkci se zapoctenim provoznich dotaci a bez provoznich dotaci.
Definice pouzitych ukazatelil je nasledujici.

- Celkova produkce = produkce rostlinné vyroby, produkce zivocisSné vyroby, ostatni

produkce.”

- Vyrobni spoteba = piimé naklady vztazené k zem&d&lské vyrobé, rezijni naklady.’

* Piijmy z prilezitostného pronajmu ploch picnin, sluzby pro cizi, Groky z likvidnich aktiv,
agroturistika, pfijmy predchoziho obdobi, nahrady od pojistoven, pfijmy z prondjmu pudy, zisk z
prodeje dlouhodobého hmotného majetku, ostatni provozni vynosy, trzby z prodeje cennych papirt a
podilli, mimoradné vynosy.
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- Ostatni ucetni naklady = osobni ndklady, zaplacené najemné, zaplacené uroky, odpisy
dlouhodobého majetku.

- Provozni dotace a podpory = jednotna platba na plochu (SAPS), environmentalni
dotace, dotace na hospodareni v mén¢ piiznivych oblastech (LFA), ostatni platby na
rozvoj venkova, dotace na vyrobni spotfebu, dotace na externi faktory, ostatni
provozni dotace.

Z dtvodu rozdilného vyuzivani zemé&délské plidy mezi jednotlivymi kategoriemi vyrobniho
zaméfeni jsou uvedené ukazatele u vyrobniho zaméfeni vyjadieny na jednu pfepoctenou ro¢ni
pracovni jednotku (AWU), ktera odpovida 2000 hodindm prace za rok. U kategorii podnik
podle vyrobnich oblasti se jedna o ptepocet na hektar vyuzivané zemeédélské pady.

3. Vysledky

Tabulka 1 uvadi pocty zemédé€lskych a lesnickych podniki v insolvenénim fizeni
v prepoctu na 1000 subjektii v daném sektoru.

Tabulka 1: Table description

Rok Pocet insolventnich | Pocet insolvenci na 1000 | Nejhorsi odvétvi
firem registrovanych firem
2009 59 0,41 Chemicky primysl a
vyroba z plastt (7,57)
2010 97 0,71 Tézba (8,00)
2011 145 1,41 Papirensky primysl (9,83)
2012 192 1,90 Tézba (9,20)
2013 107 0,98 Tézba (10,01)
2014 73 0,67 Tézba (5,82)

Zdroj: Creditreform

Pocet insolventnich firem se vyrazné zvysil v letech 2011 az 2013, kdy pravdépodobné
bankrotovaly firmy, které obtizné prezily kritické roky 2009 a 2010 a jiz dale nebyly
zivotaschopné. Pti pohledu na relativni ukazatel poctu insolvenci na 1000 registrovanych
firem je zfejmé, Ze v porovnani s nejhor§imi odvétvimi je situace v zemédélstvi velmi dobra.
Vroce 2012 se zemédélstvi nachazelo na 29. misté z 38 sledovanych odvétvi (¢im niZsi
pozice, tim 1épe). V roce 2014 bylo na 26. misté. Nejhiie jsou z hlediska poctu insolvenci na
1000 registrovanych firem subjekty v odvétvi téZba, papirensky a chemicky primysl.
Relativné nachylné k insolvenci je také potravinafstvi, které je navazujicim odvétvim
zemédélstvi, s 2,22 insolvencemi na 1000 registrovanych firem v roce 2014 (5. misto). VéEtsi
pozornost ze strany ustfednich organii statni spravy by méla byt vénovana zpracovatelskym
kapacitam a zivotaschopnosti potravinaiskych podnik.

I pfes uvedenou vyssi rizikovost zemédélstvi je nutné konstatovat, ze zemédélstvi jako
celek bylo naposledy ve ztraté v roce 2003 (-2 502 mil. K¢&), od vstupu CR do EU se
soustavné pohybuje v zisku. Podle Souhrnného zemé&délského uétu (SZU CSU) byl nejnizsi
zisk vyjadieny ukazatelem podnikatelského diichodu v roce 2009 (2 840,1 mil. K¢&), nejvyssi
vroce 2011 (17 389,1 mil. K&). Od roku 2004 do roku 2013 generovalo zemédélstvi CR
kumulovany hospodaisky vysledek ve vysi 103 035,6 mil. K&. I ptes riist objemu podpor do
odvétvi zavislost ekonomického vysledku zemédé€lstvi na podporach klesa, coz doklada

? Prace vykonavané ve smluvnim vztahu, bézna drzba stroji a zafizeni, pohonné hmoty a mazadla,
naklady na osobni automobily, bézna udrzba pozemkt a budov, elektricka energie, paliva, voda,
pojisténi, ostatni rezijni naklady, pojisténi budov.
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ukazatel vypo¢itany ze SZU podil ostatnich dotaci na vyrobu na dtichodu z faktorti — v obdobi
2010 — 2014 klesl ze 75,28 % na 55,72 %. Jaky je vliv provoznich dotaci a podpor u
jednotlivych kategorii zeméd¢€lskych podnikt ukazuje nasledujici analyza z dat FADN.

Graf 1 porovnava ekonomické ukazatele tvorby hospodarského vysledku u zemédélskych
podnikd tiidénych podle pievazujiciho vyrobniho zaméfeni. Udaje jsou vyjadieny v prepodtu
na jednu ro¢ni pracovni jednotku (AWU).

Graf 1: Ekonomické charakteristiky zemédelskych podnikii podle vyrobniho zaméreni (2011 — 2013)
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Zdroj: Vypocéty autora z dat FADN

Ekonomické charakteristiky zemédélskych podnikt v letech 2011 — 2013 ukazuji, ze ani
jedna kategorie vyrobniho zaméfeni neni schopna zcela pokryt celkovou produkci celkové
naklady. Bez provoznich dotaci by bylo ¢eské zemédélstvi ztratové bez ohledu na vyrobni
zaméieni podniku. Provozni dotace znamenaji pro firmy ve vSech kategoriich piechod ze
ztratového do ziskového pasma. Relativn€ v dobré situaci jsou podniky specializované na
polni vyrobu, které celkovou produkci pokryvaji skoro celé celkové naklady a diky provoznim
dotacim je jejich hospodaisky vysledek dlouhodobé velmi piiznivy. Obdobné piiznivou relaci
nakladii a produkce maji podniky specializované na chov prasat a drtibeze, které vSak diky
absenci zeméd¢€lské pudy provozni dotace Cerpaji jen v minimdalni mife, pfevazné na podporu
z nakazového fondu, udrzovani a zlepSovani genetického potencialu hospodaiskych zvirat.

Specifickd je situace v chovu skotu bez trzni produkce mléka. Jedna se o extenzivni
pastevni hospodateni v horskych a podhorskych oblastech. Dotace zde hraji vyznamnou roli.
Bez nich by podniky nebyly schopny pokryt celkovou produkci ani ndklady na vyrobni
spotfebu. Krom¢ provoznich dotaci na hektar zeméd¢€lské piidy Cerpaji podniky v horskych a
podhorskych oblastech také dichodové kompenzacni podpory pro hospodafe v méné
piiznivych oblastech a také environmentalni podpory cilené na produkci vefejnych statkii a
pozitivnich externalit (ochrana a zlepSeni zivotniho prostfedi, krajiny a jejich vlastnosti,
zachovani obhospodafovanych uizemi vysoké pfirodni hodnoty, ptirodnich zdrojt, biologické
rozmanitosti a udrzbu krajiny).
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Dalsim kritériem ¢lenéni podnikl je vyrobni oblast, ve které hospodafi. Oblasti se ¢leni
podle n€kolika kritérii (nadmotska vyska, ro¢ni thrn srazek, primérna ro¢ni teplota vzduchu,
zastoupeni orné pudy apod.) od nejptiznivéjsi po nejméné piiznivou na kukuficnou,
feparskou, bramboratrskou, bramboraisko-ovesnou a horskou. Graf 2 zndzorfiuje ekonomické
charakteristiky zemédélskych podnikii podle vyrobni oblasti.

Graf 2: Ekonomické charakteristiky zemédélskych podnikii podle vyrobni oblasti (2011 —2013)
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Zdroj: Vypocéty autora z dat FADN

Relativné nejlepsi situace je v kukufi¢né a fepaiské vyrobni oblasti, kde jsou zemédélské
podniky schopny celkovou produkci uhradit nejen vyrobni spotiebu, ale 1 vétSinu ostatnich
ucetnich ndkladt. Naopak v horské vyrobni oblasti celkova produkce uhradi jen vyrobni
spotfebu. Osobni naklady, najemné, uroky a odpisy jsou kryty z vynost dotaci, aby nebyly
firmy ztratové. Je tedy zfejmé, Ze ani v jedné vyrobni oblasti by zemédélské podniky nebyly
bez provoznich dotaci ziskové.

Zavér

Cilem ptispévku bylo vyhodnotit vyznam fenoménu insolvence v zeméd¢lstvi a urcit vliv
provoznich dotaci a podpor na hospodaiské vysledky zemédé€lskych podnika podle vyrobniho
zaméieni a vyrobni oblasti. Vysledky analyzy naznacuji, ze provozni dotace deformuji trh
s cenami vstupll a produkce. Zemédélské podniky v priméru dlouhodobé produkuji pod
urovni dosaZenych nékladi a zisku dosahuji jen diky provoznim dotacim. Celkové piimé
podpory zemédélskym podnikiim dosahuji v soucasnosti pres 400 tis. K& na pracovnika a
zhruba 11 tis. K¢ na kazdy hektar z. p. Provozni podpory v¢etné environmentalnich podpor se
stavaji v podstaté socialnimi platbami pro podnikatele a zaméstnance v zemédélstvi, které —
krom¢ deformace trhli - je zfejmé ani dostatecné nestimuluji ke zvySovani efektivnosti a
konkurenceschopnosti. Paradoxné vyrobnim zameéfenim, které v letech 2012 a 2013 bylo
ziskové bez dotaci, byly podniky specializované na chov prasat a drubeze, které jsou na
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provoznich dotacich zavislé jen minimaln€. Z vysledk analyzy také vyplyva, ze celkové
podpory jsou z hlediska vyrobniho zaméfeni a vyrobnich oblasti nerovnomérné alokovany.

Analyza prokézala, ze vyznam insolvenci v sektoru zemédélstvi neni v porovnani s jinymi
odvétvimi narodniho hospodarstvi velky. Divodem jsou ptedev§im provozni dotace, které od
vstupu CR do EU zajist'uji ziskovost Eeského zemédélstvi a, jak potvrzuji vysledky z let 2011
— 2013, také primérnou ziskovost vétSiny kategorii vyrobniho zaméfeni ve vSech vyrobnich
oblastech.

Informace

Clanek je zpracovan jako jeden z vystupt vyzkumného projektu "Vyzkum insolvenéni
praxe v CR s cilem vytvofit navrhy zmén legislativy, které by umoznily zvySeni vynost z
insolvencnich fizeni pro véfitele a tim by napomohly zvySeni konkurenceschopnosti ¢eské

ekonomiky" registrovaného u Technologické agentury Ceské republiky (TA CR) pod
eviden¢nim ¢islem TD020190).

Reference

[1] Basek, V. a kol. (2010). Ceské zemédélstvi Sest let po vstupu do Evropské unie. 1% ed.
Praha: Ustav zeméd¢lské ekonomiky a informaci. Vyzkumna studie ¢. 103.

[2] Creditreform (2015). Vyvoj insolvenci v CR vletech 2009 az 2014. URL:
http://www.creditreform.cz/novinky-downloads/vyvoj-insolvenci-v-cr.html, (citovano 3.
8.2015).

[3] Cesky  statisticky ufad  (2015). Souhrnny  zemédeélsky  ucet. URL:
https://www.czso.cz/csu/czso/zem_cr, (citovano 3. 8. 2015).

[4] Dubska, D. (2013). Firemni sektor CR: Zaniky firem v odvétvich ekonomiky v letech
2008-2012. In Kislingerova, E., Spicka, I. (ed.) Insolvence 2013 — konec jedné etapy,
zacdtek dalsi? Sbornik z mezinarodni védecké konference, Praha, Ceska narodni banka,
18.4.2013,s. 17-28.

[5] Kontaktni pracovist¢ FADN CZ (2015). Vyberové Setreni hospodarskych vysledku
zemedelskych podnikii v siti FADN CZ za roky 2012 a 2013. Praha: Ustav zeméd¢lské
ekonomiky a informaci.

[6] Pechrova, M. (2015). Impact of the Rural Development Programme subsidies on the
farms’ inefficiency and efficiency. Agricultural Economics — Zemédélska ekonomika, 61
(5), s. 197-204.

[7] Ratinger, T., Medonos, T., Hruska, M. (2013). An assessment of the differentiated effects
of the investment support to agricultural modernisation: the case of the Czech Republic.
Agris on-line Papers in Economics and Informatics, 5(4), s. 153-164.

[8] Spicka, J., Krause, J. (2013). Selected socioeconomic impacts of public support for
agricultural biogas plants: the case of the Czech Republic. Bulgarian Journal of
Agricultural Science, 19(5), s. 929-938.

1284



10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

Crowdfunding as a Source of Capital

Cudovit Srenkel, Marian Smorada, Peter Markovi¢'

Abstract

Crowdfunding has become the new phenomenon in the field of corporate finance recently. It is
based on providing of micro contributions from the individuals to the company. Not every
project is convenient for this financial tool. The aim of the article is to analyze the most
successful campaigns in order to describe the type of products or services, which have the
highest probability to raise the required capital. It also includes the main advantages and
disadvantages of crowdfunding as a financial source.
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1. Introduction

It is possible to find several theoretical descriptions of crowdfunding (see Strokova, 2014).
According to our research, most convenient definition was presented by Belleflamme et al.
(2013), which says ,,crowdfunding involves an open call, mostly through the Internet, for
the provision of financial resources either in form of donation or in exchange for the future
product or some form of reward to support initiatives for specific purposes®. Key factor
derived from this definition is related to the Internet. It enables to catch attention of many
potential contributors (called ,,backers®) and therefore increase the chance to raise required
amount of financial resources.

There are four basic types of crowdfunding. They differ according to contributor’s
expectation, what can he or she get as a reward for the contribution:

Donation model — In this model contributors do not expect any reward. It is used mainly
by non-profit organizations or charity projects. Companies may use this type of model for
contributions with low value.

Reward-based model — The main principle is to offer some kind of reward for
contribution. Usually it may be the product itself, or some kind of promotional material (T-
shirt, poster etc.). The reward system is usually divided into several stages according to the
amount of the contribution. The higher contribution is, the more valuable reward is offered.
The difference between the value of the reward and the contribution serves as financial source
for the campaign’s creators. This is typical crowdfunding type that is used in the most
campaigns.
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Lending/loan-based model — Contributors may grant micro loans to support
crowdfunding project and earn interest (e.g. Weissenhaus project, which is mentioned below -
creators offered fixed interest (4% p.a.) and variable interest depending on revenue and
booking rate).

Equity-based model — Contributors become shareholders. Companies may use this source
of capital instead of the one that come from business angels or other private investors.

Usually there is some intermediary organization between campaign’s creators and
contributors. It is crowdfunding platform, which collects campaigns and attracts potential
backers. The most famous are Kickstarter, Indigogo and Companisto. Despite these platforms
several projects try to raise capital by their own way. In this case very important is to find

a way how to reach a large number of potential contributors.

2. The most successful campaigns in the world

According to the data derived from crowdfunding platforms, we were able to summarize
the most successful campaigns as of July 31, 2015. The sole criterion was the amount of
raised capital. Results are presented in the Table 1.

Table 1: The highest funded crowdfunding campaigns in the world

Rank Project Platform Category Campaign Campaign Amount of
end date target capital raised
1. Star Citizen Kickstarter, Video game Ongoing 500,000 87,183,515
independent USD USD
2. Pebble Time Kickstarter Smartwatch | Mar 27, 2015 500,000 20,338,986
USD USD
3. Coolest Cooler Kickstarter Portable Aug 29,2014 50,000 13,285,226
fridge USD USD
4. Ubuntu Edge Indiegogo Smartphone | Aug21,2013 | 32,000,000 12,814,216
USD USD
5. Flow Hive Indiegogo Beehive Apr 19, 2015 70,000 12,418,844
USD USD
6. Mayday PAC Independent Super PAC Jul 4, 2014 6,000,000 10,947,947
USD USD
7. Pebble (watch) Kickstarter Smartwatch May 18, 100,000 10,266,845
2012 USD USD
8. Exploding Kittens Kickstarter Card game Feb 19, 2015 10,000 8,782,571
USD USD
9. Ouya Kickstarter Video game Aug 9, 2012 950,000 8,596,474
console USD USD
10. Weissenhaus Companisto Real Estate | Mar 27,2015 | 2,000,000 7,500,000
EUR EUR
11. Shroud of the Avatar: | Kickstarter, | Video game Ongoing 1,000,000 6,900,985
Forsaken Virtues independent USD USD
12. Shenmue 3 Kickstarter | Video game Jul 17, 2015 2,000,000 6,333,295
USD USD
13. Pono Music Kickstarter Music player | Apr 15,2014 800,000 6,225,354
USD USD
14. Elite: Dangerous Kickstarter, | Video game Jan 4, 2013 1,250,000 3,686,327
independent GBP GBP
15. Sondors Electric Indiegogo Bike Aug 5, 2015 75,000 6,118,026
Bike USD USD

Source: Kickstarter, Indiegogo, Companisto, homepages of the projects (as of August 15, 2015)
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More than 50 campaigns were analyzed; Table 1 shows the top 15 of them. This sample is
interesting, because there is one unsuccessful project (Ubuntu Edge smartphone), which could
not raise campaign target 32 million USD. Despite this fact it is on the 4th place since it raised
more than 12 million USD. There is also one campaign (Mayday PAC), which was not
commercial. It is not sole non-commercial campaign in the list. It shows crowdfunding is also
suitable for financing this kind of activities. In the following text we will focus on commercial
campaigns, because it corresponds with the aim of the article.

3. Key factors of success

Detailed analysis of these campaigns showed that it is possible to highlight some patterns,
which were common among almost all observed subjects. Understanding of these factors will
help the reader to understand, in which situation crowdfunding can be used as a convenient
source of finance.

3.1 Product

Not every product is suitable for crowdfunding campaign. But according to our research,
there are few rules, which are essential in order to prepare successful campaign. Object of the
campaign should be either global product that is able to engage the attention of customers
from all over the world or local product, but offered in the big market (e.g. USA, Germany).
Also another advantage of crowdfunding is that company, which is oriented to a specific
narrow group of customers (musicians, inline skaters etc.), is capable of addressing a variety
of potential buyers and consequently attracts many customers on global scale (see Table 2).

List of campaigns showed that the most funded campaigns were usually related to IT or
mobile sector — PC games, accessories for smartphones or tablets and various devices, which
due to its innovativeness or connection to the internet use the adjective “smart”. Very popular
are also “gadgets”, i.e. things that facilitate daily activities or occasional worries of the
customers (see for instance Coolest Cooler campaign, which is basically an improved portable
fridge). Very popular is product design and of course entertainment (mentioned PC games,
movies, board games).

3.2 Story

The specific pattern of many crowdfunding campaigns is some kind of story. Successful
creators usually transformed their business idea into a story. Probably it is linked to the fact
that customers tend to have a positive perception when they are part of something bigger.
Sometimes they even create a certain movement and its supporters continue to spread
awareness about the promoted product. For instance Flow Hive campaign has brought a
unique system of construction of beehive. This system took many people and journalists who
shared the promotional video on social networks or wrote articles about the campaign until it
became some kind of a symbol of ecological approach to beekeeping.

3.3 Marketing

The most successful campaigns involved very good marketing. Company should treat
crowdfunding campaign as a separate product, which should be well promoted. Observed
subjects had very precise teaser videos, product pictures, updated information on social media
(also press releases for the media), own website etc. Key story mentioned above was also
usually a significant part highlighted in the marketing campaign. Creators often acted as
enthusiasts, people fascinated by the product they offered.

Another factor cannot be detected through analysis, but according to our opinion it plays
also very important role. Marketing tools should include some work with the financial
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contributions. Usually it is necessary to raise at least some minor amount of target capital in
order to encourage other contributors. This capital could be either raised from the creators or
from their relatives. They have to take account of this expenditure when creating campaign
budget.

Traditionally it is also very suitable to use recommendation from some interesting famous
person (see for example Pono Music) in order to attract more contributors. This increases the
credibility of the whole campaign.

In that context it should be emphasized that creators of the campaigns should take into
account higher marketing costs. Quality video, professional photography and working with the
media or initial campaign contributions can amount up to tens of thousands of euros.

3.4 Rewards

Very important part of campaign is selecting the right perks, i.e. some benefits, which will
be granted to contributors for their money. Successful campaigns used various levels of
contributions ranged from 1 USD to 250,000 EUR. The lowest levels included none or mainly
symbolic rewards (e.g. publishing the contributor’s name in the credits, T-shirts, posters).
Further levels offered usually in-app purchases, various discounts, the products themselves or
specific versions of the products. The maximum contributions usually offered larger quantity
of products or combined several smaller benefits together. The exception was Weissenhaus
campaign, since it adopted lending/loan-based model, where contributions represented various
levels of loans.

Table 2: Minimum vs. maximum reward and number of contributors

Rank Project Category Minimum Maximum Number of
contribution contribution contributors
1. Star Citizen Video game 5 USD 10,000 USD 34,397*
2. Pebble Time Smartwatch 159 USD 5,000 USD 78,471
3. Coolest Cooler Portable 5 USD 2,000 USD 62,642
fridge
4. Ubuntu Edge Smartphone 20 USD 80,000 USD 27,635
5. Flow Hive Beehive - - 36,920
6. Pebble (watch) Smartwatch 1 USD 10,000 USD 68,929
7. Exploding Kittens Card game 20 USD 500 USD 219,382
8. Ouya Video game 10 USD 10,000 USD 63,416
console
9. Weissenhaus Real Estate 1,000 EUR 250,000 EUR 1,678
10. Shroud of the Avatar: | Video game 10 USD 10,000 USD 22,322%
Forsaken Virtues
11. Shenmue 3 Video game 5 USD 10,000 USD 69,320
12. Pono Music Music player 5 USD 5,000 USD 18,220
13. Elite: Dangerous Video game 5 GBP 5,000 GBP 25,681*
14. Sondors Electric Bike - - 16,010
Bike

Note: Mayday PAC was not researched, as it was non-commercial campaign. * - numbers include only
contributors obtained through crowdfunding portal.
Source: Kickstarter, Indiegogo, Companisto, homepages of the projects (as of August 15, 2015)

Another interesting fact that can be observed in the Table 2 is the number of contributors.
The most successful campaigns needed to engage the attention of only several thousand
contributors. For instance, Weissenhaus project was supported by only 1,678 contributors. On
the other hand it is caused by the lending/loan-based model (since single contributions were
rather higher). Among the observed most successful reward-based campaigns the number of
contributors ranged between 16,010 and 219,382. Furthermore, the highest number had
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Exploding Kittens (card game) campaign. It is obvious that these kind of campaigns raised
smaller amounts of contributions from single backers as the product itself is relatively cheap.
Therefore they need to get a lot of contributions in order to achieve significant results. Other
successful projects needed to raise money from less than 80,000 contributors — among them
the highest number had Pebble Time — 78,471. This highlights the fact that crowdfunding is
suitable also for companies, which are oriented to a specific narrow group of customers.

4. Additional advantages of crowdfunding campaigns

Crowdfunding is most commonly presented as one of the possible sources of capital. And,
of course, it is its main objective. But it has several another advantages for the company (see
Petras et al., 2014). Firstly, crowdfunding campaign may serve as some kind of market
research. Creators of the campaign may learn whether there is a market for their business
idea. It may also serve as promeotional tool, since companies may raise awareness about the
upcoming products before placing them on the market. And finally it provides unique
feedback for the company, because contributors/visitors may suggest some improvements
that can enhance the quality of the final product.

Crowdfunding may be interesting also for companies in the startup stage of enterprise
lifecycle. It allows founders and investors to minimize the loss of their funds, which can occur
by the investment in products that will not attract market attention. Investor (usually business
angel) can finance only a prototype version of the product and marketing campaign expenses.
As a result he/she finds out whether a product is perspective. If yes, he/she may invest more
money into startup. Of course, this scenario is applicable only in the specific segment of
products mentioned in the chapter 3.1.

5. Conclusion

Crowdfunding is a modern source of raising capital. But it is not convenient for every
company. Typically it serves as a financial source for startups. Object of the campaign should
be either global product that is able to engage the attention of customers from all over the
world (even specific narrow group of customers) or local product, but offered in the big
market. The most funded campaigns are usually related to IT or mobile sector — it includes PC
games, accessories for smartphones or tablets and various smart devices. Very popular are
things that facilitate daily activities or occasional worries of the customers, then product
design and entertainment.

Beside the product itself the key factors of success include impressive story, good
marketing and premediated system of rewards. Mainly

The most successful campaigns needed to engage the attention of only several thousand
contributors. That means crowdfunding is very suitable for companies, which are oriented to a
specific narrow group of customers.
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Interactions between human and customer capital
as an assumption for financial performance

Petra Stamfestova'

Abstract

This aim of this article is to analyze the relationship between human capital and customer
capital in manufacturing companies in the Czech Republic. Customer capital is basically the
one that brings revenues to the companies and thus increases financial performance, so it is
therefore necessary to examine the factors that influence its level. As one of the major factors
appear to be human capital. In order to verify this relationship, a questionnaire survey was
done, where examined sample consisted of 777 manufacturing companies in the Czech
Republic and research results are presented in this article.

Key words

Business performance, human capital, customer capital, intangible assets

JEL Classification: AE

1. Uvod

Cilem clanku je analyzovat vztah mezi lidskym a zdkaznickym kapitdlem zpracovatelskych
podnikii v Ceské republice. Zakaznicky kapital je v podstaté ten, ktery do podniku pFinasi
trzby, a tedy tim pfispiva ke zvySovani financni vykonnosti, proto je tfeba zkoumat faktory,
které ovliviiuji jeho uroveti. Jako jeden ze zasadnich faktord se jevi lidsky kapital. Ze chovéni
zaméstnancl ma vyznamny vliv na spokojenost zakaznikd, potvrdily napt. prizkumy
vyzkumné agentury Data servis (Neumaierovd, Neumaier, 2012). Jejich vystupem je, ze
celkovou zakaznickou spokojenost zaméstnanci ovliviiuji ze 70 % a dokonce mohou ovlivnit
az 92 % zakaznik, ktefi jsou nespokojeni. TudiZ podnik mize poskytovat produkci vysoké
kvality, pfiméfenych cen, ale pokud se zaméstnanci k zdkaznikim nebudou chovat vlidné,
uroven v téchto parametrii v rozhodovani zdkaznikl o ndkupu, nehraje tu nejzasadnéjsi roli.

2. Vztah lidského a zakaznického kapitalu

Na vztah mezi lidskym a zdkaznickym kapitdlem poukazal napt. Reichheld (Kotler, P.,
Caslione, J., 2009). Konkrétné se ukazalo, Ze v podnicich, kde jsou zakaznici spokojeni,
zaméstnanci pobiraji vy$§i mzdy, podniky jim poskytuji vice Skoleni a zaroven jsou i
zaméstnanci spokojenéjsi, coz se odrazi v nizsi mire fluktuace.

Vykum Howarda a Genglera zroku 2001 ukazal, Zze pokud jsou zadkaznici vystaveni
kontaktu se spokojenymi a §tasnymi zaméstnanci, vysledkem je zaujmuti pozitivnich postoji
zékazniki k produkci daného podniku (Howard, Gengler, 2001). Stejné¢ tak v roce 2004
Doucet zjistil, Ze nepfijemné chovani zaméstnanci k zdkaznikiim vede k nespokojenosti
zékazniki bez ohledu na to, na jaké urovni jsou parametry dané produkce (Doucet, 2004).

Rucci a kol. uvadi, ze spokojenost zaméstnancti zvySuje spokojenost zdkaznika a zaroven 1
vysi piijmt podniku, nicméné toto zvyseni piijmu piichazi az s palrocnim zpozdénim od toho,

" Ing. Petra Stamfestova, Ph.D., Vysoka $kola ekonomické v Praze, petra.stamfestova@vse.cz
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co se zvysila spokojenost zdkazniki (Rucci a kol., 1998). Dale studie od Sears Roebuck & Co
ukazala, ze zlepSeni postoji zaméstnanci k zdkaznikiim o pét bodl zvySuje spokojenost
zékaznikd o 1,3 body (Bulgarella, 2005). Ve vétsiné podobnych studiich byla prokazana
pozitivni korelace mezi spokojenosti zaméstnancli a zédkaznikli a nésledné pozitivni vliv na
ziskovost podniku (Greenberg, 2006).

Stale vice je zdliraziiovana inovace produkce jako dulezity prostiedek k uspokojeni potieb
zakaznikll a zvySovani jejich spokojenosti (Christensen a kol., 2005). Inovace produkce
vytvaii signdl u zdkaznikd, ze se podnik zajima o jejich potfeby a snazi se je prostiednictvim
inovaci naplnovat, zaroven zakaznici maji tendenci vnimat inovované produkty jako vice
trvanlivé, spolehlivéjsi a podobné v disledku toho, Ze pravé inovace prenasi na produkci
nejnovejsi poznatky v novych technologiich. To dale posiluje jejich spokojenost. Michel a
kolektiv pojimaji inovativnost jako hledani novych cest, jak vyfeSit problémy zékaznik,
pricemz v kone¢ném dusledku zakaznici nehledaji produkty jako takové, ale hledaji
uspokojeni svych potieb (Michel a kol., 2008). Nicméné navzdory tomu, ze panuje
presvédceni na dulezitosti inovativnosti podniku, resp. jeho zaméstnanci pro spokojenost
zakaznikl, empirickych studii na toto téma v soucasnosti jest¢ neni mnoho. Zarovei je tieba
zminit, ze inovace produkce a spoluprace mezi zaméstnanci a zakazniky se nutné¢ musi liSit
mezi podniky poskytujici vyrobky a podniky sluzeb. Rozdil u podniki sluzeb je dan
predevS§im zndmymi vlatsnostmi sluzeb, kterymi jsou nehmatatelnost, neoddélitelnost,
proménlivost, pomijivost a nemoznost vlastnictvi.

Jednou z praci je studie od Langeraka a kol. z roku 2004 (Langerak a kol. 2004). Na 126
podnicich z Nizozemi prokazali, ze trzn€ orientované podniky (ve smyslu zamétfeni se na
zékaznika, majici a zjiSt'ujici znalosti o krocich konkurence) poskytuji produkty, které tesi
problémy zékaznikd, jsou vysoce inovativni, vysoké kvality a pfinasi vysoké uzitky
zékaznikd. Tyto vystupy nazvali jako ,,vyhody produktu® a dale zjistili, Ze tyto vyhody
pozitivné ovliviiuji tzv. vykonnost nového produktu, ktera je pak nasledné v pozitivnim
vztahu s kone¢nou vykonnosti podniku. V ramci vykonnosti nového produktu byla pravé
meétena 1 spokojenost zdkaznikli. Luo a Bhattachary ptedpokladali a prokazali, ze podniky
s vy$§imi schopnosti, jak nazvali schopnost inovativnosti a kvality produkce, zvySuji svou
trzni hodnotu prostiednictvim dosahovani vys$si spokojenosti zakaznikli a zaroven tvrdi, Ze
tyto podniky maji tendenci vytvaiet pozitivni image a byt pro zékazniky vice atraktivni (Luo,
Bhattacharya, 2006).

Homburk a Stock zjistili, Zze korelace mezi inovativnosti a zakaznickou spokojenosti neni
vyznamna (Homburk, Stock, 2004). Studie na toto téma tedy neposkytuji jednotné vysledky a
zéaroven dalsi slabinou je skutecnost, ze se v podstaté nepokouseji teoreticky vysvétlit, proc a
jak by se tyto konstrukty mély ovliviiovat. Jak piSe Stock, je tfeba rozliSovat, zda se jednd o
inovaci vyrobku ¢i sluzeb (Stock, 2010). Pozitivni efekt z inovaci plyne z rostouciho uzitku
pro zakazniky, negativni efekt je tvofen asymetrii informaci o podniku, kterd tvoii u
zékaznikid nejistotu. Negativni efekt prameni z nedostatku informaci o produktech podniku.
Inovace vyrobki jsou totiz Casto spojeny s nartistem mnozstvi a zejména variant vyrobkt, coz
na jednu stranu vede ke vétSi komplexnosti nabizeného programu, ale zaroven to sniZuje
piesvédceni zdkazniki, Ze je podnik schopen naplnit jejich ocekavani.

Jako dalsi dimenze lidského kapitalu se Casto uvada vzdélavani zaméstnanci. Dopadem
vzdélavani zaméstnancti na spokojenost zakaznikli se zabyval nejnovéji napt. Chaichi, kdy
tento vztah zkoumal na cestovnich agenturach v Malajsii na zéklad¢ 167 dotazniki ziskanych
od zakaznikd (Chaichi, 2012). Urovei $koleni méfil pomoci péti oblasti, a to hmatatelnosti
(ve smyslu fyzického vzhledu a profesionality zaméstnancl, jakozto i1 komunikacnich
materialli, vybaveni, apod.), spolehlivosti (ve smyslu schopnosti provést danou sluzbu piesné
a spolehliv€), vstficnosti (ve smyslu ochoty pomoci zakazniklim), ujisténi (ve smyslu
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zdvotilosti zaméstnancli a schopnosti vytvofit si diveéru) a empatie (ve smyslu poskytovani
individualni pozornosti zdkaznikiim). Pouze u ujisténi a empatie se prokazal pozitivni vliv na
spokojenost zdkaznikli. Pozitivni vztah vzdélavani na spokojenost zakaznikl prokazal dale
napt. Wang a kol. (Wang a kol., 2012).

Na vyrobnich podnicich tento vztah mimo jiné zkoumal napt. Cooney a kol. (Cooney a
kol., 2002). Jako slozky vykonnosti uvazovali zvySeni produktivity, spokojenost zékaznikl a
moralku zaméstnanci, pficemz nejvétsi efekt vzdélavani zaméstnanct byl zjistén na jejich
produktivitu a moralku, vliv na spokojenost zaméstnanci byl minimalni. V piipadé¢, kdy
zkoumali vliv kombinace vzd€lavani zaméstnanct s dalSimi praktikami TQM, byl dopad na
vykonnost vyssi. Investice do vzdélavani zvySuji loajalitu zdkazniki, snizuji jejich odchody a
snizuji provozni naklady (Miller, 2012).

3. Vyzkum

Za ucelem zjisténi vztahu mezi lidskym a zdkaznickym kapitdlem bylo v fijnu 2012
realizovano empirické Setfeni. Respondenti vyzkumu byli podniky zpracovatelského primyslu
v Ceské republice (akciové spolenosti, spoleénosti s rutenim omezenym, komanditni
spole¢nosti, vefejné obchodni spole¢nosti a druzstva). Sbér dat probihal od 2. 10. 2012 do 31.
10. 2012. Vyplnénych dotaznikl se vratilo ptesné 777, tudiz navratnost z oslovenych podnikii
byla 13,5%. Navratnost vzhledem k vSem podnikim zékladniho vzorku byla 2%. Méfeni
jednotlivych konstruktii bylo provadéno prostiednictvim bodovacich $kal. Méteni lidského
kapitalu bylo na zakladé¢ literatury rozdéleno do Ctyf konstruktl, a to méfeni inovativnosti
lidského kapitalu, vzdélavani, spokojenosti a motivace k pracovnimu vykonu. Meéfeni
zéakaznického kapitalu bylo rozdéleno do dvou konstrukti, a to méfeni spokojenosti zakazniki
a image podniku. Samotné méfeni bylo realizovano prostfednictvim dotazniku. Respondenti
byli pozadani o pfifazeni hodnot k jednotlivym ukazatelim méfeni na zaklade presvédceni o
urovni jednotlivych ukazateli méfeni v jejich podniku na péti bodové skale od jedné do péti,
kde krajni bodové hodnoceni (1) bylo ,,Nesouhlasim,* hodnoceni (2) ,,SpiSe nesouhlasim,
hodnoceni (3) ,,Nejsem si jisty,” hodnoceni (4) ,,SpiSe souhlasim* a hodnoceni (5)
,»Souhlasim.* Konkrétni ukazatele (manifestni proménné) v rdmci méfeni jednotlivych

vvvvv

méteni jednotlivych konstrukti a strukturu zkoumaného vzorku.
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Table 1: Méreni konstruktit

V podniku vladne inovativni firemni kultura

- -
= ]
= =
& . & .
2 Otazka 2 Otazka
=] =]
= .

Zameéstnanci pfichazeji se zavadénim inovativnich g “ qo ‘s

o Odménovani v nasem podniku je spravedlivé
prvka
N . o . °S | Zaméstnanci jsou odménovani a chvaleni za dobrou
« | Zamé&stnanci podniku jsou kreativni 2 . J
Z g | prici
= ; o . o1 v - « o . « S
£ | Inovace firemnich procesi jsou diilezité )é Zamgéstnanciim poskytujeme zaméstnanecké vyhody
=
g Vedeni d ¢né puisobi duktivi
. O S . < edeni dostatecn€ pusobi na produktivitu
2 | N&3 podnik je v oblasti sluzeb inovativni N N o P P
= g | zaméstnanci
—
. o . , . . ., 8 | Zaméstnanci maji dostatek ptileZitosti k osobnimu
N4s$ podnik je v oblasti firemnich procesti inovativni 5 ristu Y p
=]

Zaméstnanci maji dobré vztahy s nadfizenymi

Zaméstnanci jsou pravidelné vzdélavani a skoleni

Zaméstnanci maji dobré vztahy se spolupracovniky

Pracovnici maji dobré podminky pro rozvoj

Zakaznici jsou informovani o naSich produktech

Klademe diiraz na rozvijeni hard skills

Pravidelné zjistujeme potieby nasich zakaznika

Klademe duraz na rozvijeni soft skills

Nasi zékaznici se pravidelné vraceji

Oproti konkurenci disponuji nasi zaméstnanci vetsi

Zamgéstnanci jsou k zédkaznikovi ochotni a vstficni

Vzdélavani zaméstnancu

odbornosti
Nasi zaméstnanci povazuji miru vzdélavani za Stiznosti zakaznikl fes§ime okamzité a k jejich
dostatecnou spokojenosti

Spokojenost zakazniki

Zaméstnanci maji dostatek informaci ke své praci Zakaznici si nase produkty vzéjemné doporucuji

Zaméstnanci dostavaji zpétnou vazbu o vykonu Zakaznici si nestézuji na cenu a kvalitu nasi produkce

Zjistujeme poteby nasich zaméstnanci a reagujeme

na né Image naseho podniku 1ze hodnotit jako pozitivni

Fluktuace zaméstnanct je nizka Image naseho podniku se zvysSuje

Zaméstnanci maji k podniku dobry vztah a jsou

Spokojenost zaméstnanci

loajélni §‘3 Vefejnost ma k nasemu podniku kladny postoj
Zaméstnanci si nestézuji na pracovni podminky E Vybavenost naseho podniku je dostate¢na a moderni
Lokalita podniku je pro zakazniky atraktivni
Nase znacka je vnimana oproti konkurenci
pozitivnéji
Zdroj: autorka
Table 2: Struktura zkoumaného vzorku
Ro¢ni obrat Pocet podnikil Bilan¢ni suma Pocet podnikd | Pocet zaméstnanci Pocet podnikt
do 50 mil. K¢ 440 | do 50 mil. K¢ 4751 do 10 208
50 - 250 mil. K& 222 |50 - 250 mil. K¢& 188 |11-50 297
250 - 1000 mil. K¢ 731250 - 1250 mil. K¢ 60 | 51-250 209
nad 1000 mil. K¢ 35 | nad 1250 mil. K¢ 31 | nad 250 58
Neuvedeno 7 | Neuvedeno 23 | Neuvedeno 5

Zdroj: autorka

Nasledné byla provedena statistickd analyza vzajemnych zavislosti. Autorka se rozhodla
vyuzit Spearmannilv korelacni koeficient, ktery je zaloZen na potfadové korelaci proménnych.
Nejprve byly zkonstruovany indexy spokojenosti zdkaznikil, image podniku a vykonnosti.
Vzhledem k charakteru dat neni vhodnou agregaci ani modus, ani medidn odpovédi v ramci
skupiny otdzek. Jako rozumné se jevi pouzit vazeny prameér. Autorka se rozhodla urcit vahy
provedenim faktorové analyzy na dané mnozin¢ otazek pomoci metody hlavnich komponent.
Nasledn¢ faktorové koeficienty jednotlivych otazek v prvnim ziskaném faktoru byly zakladem
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vah otazek ve véazeném priméru. Pokud ncktera otdzka pro prvni faktor obdrzi zaporny
koeficient, je z agregace vyfazena. Pokud by byl koeficient blizky 0, bylo by zvédzeno
ponechani dané otazky v agregaci, také se zhodnocenim jejiho znéni a Pearsonovych
korelacnich koeficientll s ostatnimi otazkami. Vysledné vahy jsou rovny koeficientim u
prvniho faktoru, leda ze by dané otdzka byla z agregace vyrazena, pak je vaha rovna 0. Takto
ziskané vahy byly vSechny nezdporné. Hodnoty Spearmannovych korelacnich koeficientt
mezi jednotlivymi indexy zobrazuje nasledujici tabulka

Table 3: Korelace mezi indexy

Spearmanovy korelace

Spokojenost
zakaznikl (index)
Image podniku (index)

Inovativnost (index) 0,449 0,559

Vzdélavani zaméstnanci (index) 0,435 0,524

Spokojenost zaméstnanci (index) 0,510 0,484

Motivace zaméstnancti (index) 0,508 0,509

Zdroj: autorka

V zadném z ptipadl se nepotvrdila hypotéza o nulovém korelatnim koeficientu, tedy
vSechny zde uvedené korelacni koeficienty jsou statisticky vyznamné (na hladin€ 5 %). Mezi
vSemi sledovanymi konstrukty se v podstat¢ hodnoty vSech Spearmanovych koeficienti
pohybuji kolem 0,5, coZ znaci stfedné tésnou zavislost. NejvysSi hodnota Spearmanova
koeficientu 0,559 je mezi inovativnosti a image podniku, coz znaci jiz siln€j$i zavislost mezi
uvedenymi konstrukty. Mira inovativnosti pfispiva pomérné vyznamné k lepsi image podniku.
Druhou nejtésnéjSi zavislost s image podniku vykazuje zlidského kapitalu vzdélavani
zaméstnancl. Se spokojenosti zédkaznikli nejvice koreluje naopak spokojenost zaméstnanci
nasledovana jejich motivaci k pracovnimu vykonu, ¢imz se také potvrdila zjiSténi z provedené
reSerSe literatury.

Pro zjisténi detailn€jSich vztahli mezi zkoumanymi konstrukty, byl Spearmanniiv
korelacni koeficient aplikovan i1 na vztahy mezi jednotlivymi ukazateli. Vysledky ukazuje
nasledujici tabulka.
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Table 4: Korelace mezi ukazateli
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Zaméstnanci ptichazeji se zavadénim inovativnich o1,011)011}02(011}011]0116021]021]021]02F1]20,1]0,2
prvki 1 7 2 0 2 9 7 3 6 5 8 8 5
Zaméstnanci podniku jsou kreativni o1,011)0102(011}02]021021]021]021]021]20,11]0,2
1 8 5 8 5 2 0 5 6 6 9 9 4
Inovace firemnich procest jsou dulezité 02102(02(02|02(01]02]1021]031|021]¢0,11]0,1]1|0,2
4 7 4 6 2 9 3 7 1 8 7 7 6
Nas podnik je v oblasti sluzeb inovativni 02(02(02]02(02]03]02]03]041]03|03]0,21]0,3

Nas podnik je v oblasti firemnich procest inovativni 02103(02]02|02]02]02]103]04|031]041]02]0,3

V podniku vladne inovativni firemni kultura 02(03]02|02(021{02]02]103]041|031|041]0,11]03
6 0 5 6 3 6 9 8 2 4 1 9 4
Zaméstnanci jsou pravidelné vzdélavani a skoleni 0210302101011 01]01]021]021|02F1]021]20,1]|O0,1
7 2 2 6 4 3 2 7 6 2 2 2 6
Pracovnici maji dobré podminky pro rozvoj 03(103(02]02(02]02]02}103]03]021|041]0,21]0,3
3 2 9 7 1 2 5 8 9 9 0 0 0
Klademe diiraz na rozvijeni hard skills 02102(02]02|01]02]02]103]03|021]03]0,2]1]D0,2
5 9 5 3 9 1 5 4 8 8 8 1 9
Klademe duiraz na rozvijeni soft skills 0210301101101 ]01]02]1021]031|021]03]0,1]1|0,2
3 0 7 4 7 2 0 5 2 6 3 9 7
Oproti konkurenci disponuji nasi zaméstnanci vetsi 0o101(02]02|01]02]01]103]03|021]03]0,2]1]D0,3
odbornosti 5 9 2 1 6 3 8 2 0 6 6 2 8
Nasi zaméstnanci povazuji miru vzdélavani za 02102(02]02(02]02]02]103]021]031]03]20,1]1|0,2
dostateCnou 4 3 4 8 5 4 7 0 6 0 2 9 3
Zaméstnanci maji dostatek informaci ke své praci 03(102/(02]02(03]02]02]03]03]021]02]0,11]0,2
1 2 6 6 2 3 8 4 0 7 5 4 1
Zaméstnanci dostavaji zpétnou vazbu o vykonu 021(02(02]02(03]02]02]021]021]021]021]0,11]0,2

Zjistujeme potfeby nasich zaméstnanci a reagujemena | 0,2 | 0,3 | 0,2 | 0,203 |02 ]02]1031]03[03]02]0,11{0,2
né 7 2 8 9 0 6 9 1 3 2 8 8 2

Fluktuace zaméstnanci je nizka 0o1/,01(02]02|02]02]02]021]0,11]02F1]0,11]0,1]|DO0,1

Zaméstnanci maji k podniku dobry vztah a jsou loajalni | 0,1 | 0,1 | 0,2 | 0,302 |03]03]031]02/]03]021]0,11{0,2

Zaméstnanci si nestézuji na pracovni podminky 01101(02]02|02]03]03]103]021]031]03]20,1|0,2
8 2 7 7 4 2 5 5 8 4 1 9 6
Odménovani v naSem podniku je spravedlivé 02101(02]02(03(02]03]103]021|021]03]0,1]1|0,2
3 7 9 2 0 7 2 3 8 8 1 7 1
Zaméstnanci jsou odmeénovani a chvaleni za dobrou 021(02(03]02(03]03]03}]03]03]021]021]0,11]0,2
praci 5 2 0 8 2 0 1 1 0 7 6 6 2

Zaméstnancim poskytujeme zaméstnanecké vyhody 0o1/,011}011]01]|001]00]001]0,17102]|0,1F1]O0,1]0,0/|O0,l

Vedeni dostate¢né puisobi na produktivitu zaméstnanca | 0,3 | 0,2 | 0,2 |1 0203 |021]02]021]03[02]021]0,11{0,2

Zaméstnanci maji dostatek pfilezitosti k osobnimu 02102(021(01(02]02]02]1021]031]031]03]0,2]0,2
rstu 5 6 4 9 0 1 6 8 6 0 2 1 8
Zaméstnanci maji dobré vztahy s nadiizenymi 01101(02]03|02]03]03]103]03/031]021]20,2]1]0,2
3 1 4 4 5 1 1 0 0 1 5 1 3
Zaméstnanci maji dobré vztahy se spolupracovniky 01000103 |011]02]01]021]0,11]02F1]0,11]0,1]/|0O0,1

Zdroj: autorka
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Naésledujici text si neklade za cil popsat a interpretovat vSechny zjisténé zavislosti
uvedené v predchozi tabulce, v piipad€ z4jmu si Ctenaf jisté¢ sim dané vystupy prostuduje, ale
cilem je poukédzat na nejtésnéjsi zjisténé vazby. Pii zkoumani detailngjSich vztahi mezi
inovativnosti a spokojenosti zdkaznikl je nejtésnéj$i zavislost o hodnoté Spearmanova
korelacniho koeficientu 0,33 mezi inovativnosti firemnich procesti a mirou zajmu o potieby
zakaznikd, jakozto mezi inovativnosti sluzeb a mirou kladného slova z ast do Ust. Potvrdilo se
tedy, ze prodejni a poprodejni servis hraje pomérné dilezitou roli v rozsifovani zakaznického
portfolia. Nejté€snéjsi zavislost mezi mirou vzdélavani zaméstnancii a spokojenosti zdkaznika
je konkrétné mezi vytvafenim dobrych podminek pro rozvoj zaméstnanci a mirou
informovanosti zékazniklli o produkci podniku, zde je hodnota korelacniho koeficientu taktéz
0,33. Podminky pro rozvoj a téz pravidelnad Skoleni jsou poté taky nejtésnéji spjaty s mirou
zjistovani potieb zdkaznikl, zde je hodnota korela¢niho koeficientu 0,32. Zavislosti mezi
spokojenosti zaméstnanci a spokojenosti zakaznikti jsou pii pohledu do tabulky na prvni
pohled, jak se dalo pfedpokladat, v priméru tésnéjsi, nez v predchozich dvou segmentech.
Nejtésnéjsi  zavislost o hodnot¢ Spearmanova koeficientu 0,36 byla shledana mezi
poskytovanim zpétné vazby o vykonu zaméstnanctim a rychlosti feSeni stiznosti zdkaznika
k jejich spokojenosti, jakozto mezi loajalitou zaméstnanci k podniku a vstficnosti
zaméstnancl k zékaznikiim. Vyssi hodnota Spearmanova koeficientu 0,35 byla shledana také
mezi spokojenosti zaméstnancti s pracovnimi podminkami a spokojenosti zakazniki
s kvalitou produkce. V ramci motivace pracovnikil je nejvice korelovany dobré vztahy mezi
pracovniky s ochotou a vstficnosti pracovnikl k zdkaznikovi, zde je hodnota Spearmanova
korela¢niho koeficientu 0,35, jakozto dobrymi vztahy pracovnikll s nadifizenymi a vstficnosti
k zédkaznikovi, zde byla shledano obdobna hodnota daného koeficientu 0,34.

Co se tyka korelaci mezi lidskym kapitdlem a image podniku, v rdmci inovativnosti
zaméstnancll a image je se vSemi ukazateli méficimi inovativnost nejtésnéji korelovana
zvySujici se image podniku. Dale bylo shled4no, zZe inovativnost v rdmci podnikovych procest
a inovativni firemni kultura je stfedné tésn¢ spjata s mirou vybavenosti a modernosti podniku,
hodnoty Spearmanovych korelac¢nich koeficienti jsou 0,41, resp. 0,4, coz neni nikterak
piekvapive a stézi si lze predstavit opak. Mezi vzdélavanim zaméstnanci a image podniku, je
jako celek nejtésnéji spjat se zvySujici se image a taktéZz vybavenosti a modernosti podniku.
Konkrétné ze vSech ukazatel vzdélavani jsou s témito dvéma ukazateli image nejtésnéji
korelovany dobré podminky pro rozvoj, zde je hodnota Spearmanova koeficientu 0,39, resp.
0,4. Z korelaci mezi spokojenosti zaméstnancli a image byly nejtésnéjSi shledany mezi
dobrymi pracovnimi podminkami a hodnocenim image jako pozitivni, stejné tak mezi
loajalitou zaméstnanci a dobrym postojem vetejnosti k danému podniku, hodnoty korela¢nich
koeficientti zde jsou 0,35. Co se tykd motivace zaméstnanci k pracovnimu vykonu, v podstaté
vSechny ukazatele méteni byly nejvice korelovany s pozitivni a zvySujici se image.

4. Zavér

Zakaznicky kapital jako jediny transformuje intelektualni kapital do finan¢nich vysledkd,
proto je vice nez diilezité analyzovat jejich vztahy. Vyzkum provedeny v tomto ¢lanku si kladl
za cil ovéfit vliv lidského kapitalu na zakaznicky kapital primyslovych podniki v Ceské
republice. Jako nastroj byla uzita korelacni analyza. Vyzkum potvrdil zji§téné poznatky
z provedené reSerSe literatury, tedy ze zakaznicky kapital je ovliviiovan tUrovni lidského
kapitalu v podniku. Mezi vSemi zkonstruovanymi indexy lidského a zakaznického kapitalu
byla shledana stfedn¢ tésna zavislost. Nejvyssi hodnota Spearmanova koeficientu 0,559 je
mezi inovativnosti a image podniku. Druhou nejtésnéjsi zavislost s image podniku vykazuje
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z lidského kapitdlu vzd€lavani zaméstnanc. Se spokojenosti zdkaznikd nejvice koreluje
naopak spokojenost zaméstnanct nasledovana jejich motivaci k pracovnimu vykonu.
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Characteristics and types of financial resources to
support the development of small and medium —
sized enterprises in Slovakia'

Elena Stbertova?

Abstract

External and internal financial resources impact the operation of all businesses, but especially
small and medium — sized enterprises (SMEs). On the other hand, activities of SMEs are
influenced markets and so also economic growth or decline. This paper examines the
entrepreneurial activity and financial support to the development of early-stage entrepreneurs
and established entrepreneurs in Slovakia.

Key words

financial resources, entrepreneurial activity, financial support, small and medium — sized
enterprises, Slovakia

JEL Classification: M21, M13

Introduction

Key prerequisites for successful start and development of small and medium-sized
entrepreneurships (SMEs) are sound business ideas, relevant financial background, and
motivating business environment. As a matter of fact small and medium-sized to-be-
entrepreneurs have usually limited financial resources. Therefore, it is important to secure
other means of financing their starting businesses, to improve entrepreneurial environment
and to get both direct and indirect government support.

Year 2012 was particularly important for businesses in Slovakia — the government
introduced rules supporting active job market, which influenced positively 4/5 entrepreneurs.
They could benefit from support aimed to business development if they started their
operations in 2012 and kept their entrepreneurial activities going until 2014.

In the year 2012 there were 8,690 starting entrepreneurs financially supported from the
state budget. Those ones which terminated their activities before 2014 returned part of the
financial support (subsidies) back to the state budget — for example if they terminated
activities after 12 months, they returned 50% of received subsidies.

1. Statement of a problem

The main problem of Slovak enterprises is undercapitalization, low production efficiency
and quality of services for customers. The problem was addressed on theoretical level by
many authors. They proposed solutions for maintaining enterprise functionality towards
customers and consumers alike on a high level of standards. Everyday work must prove that

' The contribution was prepared within the KEGA project No 042EU-4/2014, 100 % share.
? Elena Subertova, assoc. prof. Ing. PhD. University of Economics in Bratislava, Dolnozemské Street
1/b, 852 35 Bratislava, Slovakia, elena.subertova@euba.sk.
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small and medium enterprises are viable form of entrepreneurship, acceptable and
implementable in almost all branches of economic and social activities.

Therefore, we researched if and how unemployed persons entered entrepreneurial activities
and if they have created new business after the new pro-active rules regarding job market were
implemented in 2012.

1.1 The academic approaches to financial problems of small and medium sized
enterprises

The academic community is involved in the discussions about current problems regarding
small and medium sized enterprises.

Financial sources of businesses for SMEs were researched by many authors, for example
from Slovakia: Mikocziova, J. (2013), Pilkova, A., Holienka, M., Kovacic¢ova, Z. and Rehak,
J.: (2013), Fetisovova, E., Nagy, L. and Vlachynsky, K. (2014), Stibertova, E. and Kinc¢akova,
M. (2014). Other authors were interested in importance of financial management of SMEs in
selected country or branches in the world: Bennett, R. (2008), Bondareva, L.A. (2013),
Merola, M. (2010), Hofstrand, D. (2013), (Subertova, E. and Meszaro3ova, Z. 2015).

SME:s are financed either from their own or from outside resources. Own resources are
usually entrepreneur’s own finance (his/her savings), financial resources coming from
entrepreneur’s family, and later-on (if the start-up is successful) from the profits in early
stages of the business. In case of purchase of long-term assets, depreciation is also a source of
financing in later stages.

However, own financial resources amounting to at least 20% are extremely important for
starting a business, because banks in Slovakia apply prudent banking practices in the first
three years of the business’ operation which means that the business plan has to be interesting
to a third party willing to invest in it. As a result, it is important to contact other institutions
and organizations able to supply financial resources.

1.2 Activities supporting SMEs in Slovakia
There are numerous approaches to evaluate SMEs support in Slovakia:

Who is the supporter?

What are the possibilities to use the funds provided by the supporter?
What are the form/means of the support provided by the supporter?
Who are potential beneficiaries?

In which phase of the company’s life-cycle is the support provided?
According to investment situation of a recipient company
Combination of various approaches listed above

N hAE LD =

Ad 1. The level of the supporter can be divided in regional, national and/or international level.

Ad 2. The source of the support maybe public or private. Detailed specification: international,
national, regional or local organizations and/or associations, or maybe educational or research
organizations, business partners, or maybe clients/customers. There are number of
entrepreneurial associations in Slovakia, which are not united under one umbrella (for
example Slovak Business Agency, Slovak SME Association, Slovak Business Chamber, etc.).
And, there are multiple government ministries in Slovakia dealing with various programs
(European Union sector operational programs) — for example Ministry of Economy; Ministry
of Labour, Social Affairs and Family; Ministry of Agriculture and Rural Development; and
Ministry of Transport, Construction and Regional Development.
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Ad 3. According Vlachynsky, K. et al. (1999), the form of support system it can be divided in
two categories: direct and/or indirect.

Ad 4. According to Klimova,V. (2007) supports to businesses can be split up according to
potential beneficiary (acceptor):

e General (e.g. EU framework programs, operational programs)

e Specific (for specific areas — e.g. energy, export, ecology, tourism, etc.).

Ad 5. Supporting activities by phase of company’s life-cycle:

e  Support before the company is established — various educational/training programs, good
practices examples, information seminars, etc.

e  Support during setting-up the company — both financial and non-financial. The support is
offered e.g. by the government from resources available in active job market support
programs.

e  Support during the growth phase — financial support in different direct and indirect forms.
Examples are: support targeted to hiring new employees, support to research centres.

e Support in the time of company’s stabilization phase — to avoid crisis and bankruptcy.
Can be from public or private funds.

e  Support to businesses in crisis or bankruptcy — assistance in revitalization/restructuring.

Ad 6. Supporting activities by investment stage of the recipient company: There are according
to Slovak Venture Capital and Private Equity Association (2014) following four investment
stages as defined by experts:

e Seed (before-start; initial financing) — research, development and proof of concept are
finalized,

e  Start-up (initial financing) — finance supplied to companies for finalizing research and
starting early production or service and/or marketing; companies in question can be either
a new ones or those that are already established but have no regular sales,

e Other early stage (financing of initial development) — the 1st stage of product
development is finished and the company needs further financing for commercial
production,

e Development and expansion financing — to finance growth and development of already
producing company regardless if the company already reached break-even point;
investment is targeted to further increase of production/services, market potential
development, and/or other developments.

Ad 7. Combination of various approaches — see Horvatova, L., Gregova, E. and Hraskova, D.
(2012):
¢ Financial support
o  Non-refundable (bank guarantees, grants, etc.)
o  Refundable (repayment deferral, risk and development capital, etc.)
e Non-financial support (information services, education, incubators and research-
technology parks, advisory services, etc.).

Study of Subertova, E. and Kin¢akova, M. (2014). shows following combinations of
resources:

Support from the European Union or government funds:

1. Direct support, or

2. Indirect support via national programs, regional programs, local programs.
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Examples of direct support are e.g. grants, subsidies, reimbursement of loan interest or its
part. Examples of indirect support are e.g.: taking over a guarantee (state of bank), selling
intangible assets owned by the state or municipality below its market price, advisory services
free of charge or for fraction of market price.

Of course, new SMEs can be supported by private investors, e.g. large enterprises,
business angels, etc.

Slovakia is a member state of the European Union, so all EU legislation, norms and
standards are applicable. There is no specific National strategy for SMEs development, but
Slovak activities in this area are directly related to relevant EU documents and programs
within Strategy Europe 2020.

2. Methods

The main goal of this paper is to show economic activities of the Slovak enterprises,
analyze their size and financial support in the period from year 2012 to year 2014 and to
suggest such solutions for future which should lead to market competitiveness.

We used the database of the Statistical Office of the Slovak Republic and the Slovak
Business Agency based on the fact sheets from the 2012 to the 2014 as our primary data for
identification of the present financial situation in the Slovak enterprises generally and in
SMEs especially. The database contains the data from 100 per cent enterprises which have a
status of sole proprietors and legal entities in the SR.

For our analyses, we are using the standard research methods and statistics, such as
analysis and synthesis, induction, deduction, comparison and generalization, as well as
indexing and various statistical calculations.

3. Problem solving

It will be important for SMEs to return to flexible types of enterprises in a new, modern
quality, and to utilize existing human potential, make use of Slovak and international
experience and possibilities to distribute products not only on local markets, but also on
broader European or world markets. For their success in future, it is inevitable to suggest such
solutions in economic and social spheres for enterprises in Slovakia, which would satisfy
needs of their customers and simultaneously respect requirements of their consumers.

3.1 Current status of SMEs in Slovakia

Companies are divided into groups/categories depending on their size as small, medium-
sized and large. However, there are various criteria how to establish size of a company.
Current literature uses both quantitative and qualitative criteria. For the best evaluation it is
recommended to use combination of both. Quantitative criteria are for example number of
employees, revenues, profits, assets, and capital. The European Commission published in year
2003 Recommendation 2003/361/EC on definitions of small and medium companies, which is
in force since 1. January 2014. This document created possibilities for unification of
definitions and size evaluation of companies in different EU member states and also helped to
create support mechanisms for SMEs. The main criteria used here are number of employees,
yearly revenues and balance in annual closing account.
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Table 1: Number of companies by number of their employees and by forms of ownership in

the year Slovakia in 2012

Business subjects with number of employees:
Micro Small Medium Large Total
Legal form business business business business companies
0-9 10 - 49 50 - 249 250 - Slovakia in
and more 2012
Total number 401 221 17 912 4 082 761 423 976
Joint stock companies (c.) 3346 915 585 252 5098
Limited liability (c.) 115773 9414 1718 288 127 193
Other types of c. (General 903 57 16 4 980
partnership, Limited
partnership)
Cooperatives 809 463 170 24 1 466
State-owned c. 2 3 11 4 20
State subsidized 141 295 224 13 673
organizations (0.)
Budgetary o. 1622 3760 1113 92 6 587
Sole proprietors (Self- 217 266 1 899 77 1 219 243
employed persons)
Freelance occupations 16 070 56 2 0 16 128
Individual farmers 4 805 15 1 0 4 821

Sources: Statistical Office of the Slovak Republic, 2015.; author’s own calculations

Prevailing form of ownership was sole proprietorship, accounting for 51.7%. Self-

employed persons were also the most represented part in the micro business category,
accounting for more than 54%. If the criterion is only number of employees, then absolute
majority of companies in Slovakia are in the micro business category — 94.63% of businesses
are in this category. Therefore also state support was targeted predominantly to this category.
We researched changes in numbers of companies and their structure to find out effects of new
active measures adopted by the government for support of job market. Results are in Table 2
on next page.

In spite of great effort of the government to support creation of new businesses by young
unemployed people, results are not unequivocal. Here were no major shifts and changes. In
2014 sole proprietorships were still a majority, but their share on total number of companies
did not increase — on contrary it decreased slightly to 50.7 %.

Self-employed persons were still a majority within structure of micro businesses,
accounting for over 54%, while micro businesses are still absolute prevailing majority
accounting for 94.63% of all companies in Slovakia. Number of self-employed persons
decreased substantially in building industry. On the other hand, new measures helped to
increase number of individual farmers.

Substantial growth between 2012 and 2014 was registered in category of freelance
occupations — by 19.54%. These are quite specific occupations, often being as second jobs
aside of the primary job, not requiring substantial start-up financing. There are primarily
financed by freelancers themselves, or their families or friends.
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Table 2: Number of companies by number of their employees and by forms of ownership in
Slovakia in the year 2014

Business subjects with number of employees: Index

Micro- Small Medium Large Total 22(:)11‘;/

business business business business companies
Legal form 0-9 | 10-49 | 50-249 | 250- | Slovakiain | (%)

and more 2014

Total number 425 995 18 766 4112 752| 449 625| 106.05
Joint stock company (c.). 3417 945 567 254 5183 101.67
Limited liability c. 132 626 10614 1861 300 145401| 114.32
Other types of c. 947 64 19 4 1034] 105.20
Cooperatives 795 461 147 22 1425| 97.20
State-owned companies 3 3 12 5 23| 115.00
State subsidized o. 135 297 205 15 652| 96.88
Budgetary o. 1 835 3 499 1 053 73 6460| 98.07
Sole proprietors 215091 1 565 66 0| 216722 98.85
Freelance occupations 19 208 71 1 0 19280] 119.54
Individual farmers 5162 23 - 0 5185] 107.55
Other legal forms of c. 46 776 1224 181 79 48260 115.54

Sources: Statistical Office of the Slovak Republic, 2015. Author’s own calculations

3.2 Current situation in SMEs support in Slovakia

Out of 8,690 entrepreneurs who received subsidies in the period of time this research
targeted, most of them were from Zilina region (1,577) and Banska Bystrica region (1,408).
On the other hand, the least subsidies were awarded to entrepreneurs in Bratislava (728) and
Trnava (582) regions which are the best economically performing regions in Slovakia with the
highest GDP per capita and the lowest unemployment rate. Since subsidies were directed
primarily to less-developed regions, it proves that this measure was well targeted to equate
regional disparities. Possibilities for supporting SMEs in Slovakia can be broader or stricter,
which depends on future legislation. Currently, there are following sources supporting SMEs
development:

e European Union Structural Funds — national funds — grants, financial vehicles, mostly from
Operational Programs;

e Sources of European Union Cohesion Policy — Horizontal Programs — mostly from
Horizon 2020 Program, COSME;

e Sources of Common Agricultural Policy (CAP) — mostly direct payments and from Rural
Development Program;

e State budget — mostly government programs - ministries, state financial institutions, and
other public organizations. These institutions/organizations are active also in job market.
Role of the Active Job Market Policy (ATIP) is mainly to make transfer of unemployed
people to work easier and faster; and using specific programs to keep their jobs and find
their place on the job market. There are various measures, programs, projects and activities
implemented within ATIP framework, which make integration and re-integration of job
seekers - especially disadvantaged groups - into workforce, using active job market
provisions (ATOP). ATOP provisions also help in business development by supporting
new jobs and keeping existing ones and employees who are employed on these supported
jobs.
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4. Discussion

Support for SMEs in Slovakia is often discussed, but in reality it is not very transparent.
Primary source of financial support — more than one third — are loans from state budget.
However, overall government/state strategy does not exist. Therefore number of companies
put a lot of administrative efforts to applications without having clear picture about the
requirements. Other financial sources — although used less than those from the state budget —
are mostly coming from international programs. Slovak Business Agency (2015) characterizes
structure of SME support in Slovakia as follows:

Table 3: Structure of SME support in Slovakia in year 2013

Form of the support Share of the total Total
support (%) (%)
Direct Loans from the state budget 36.4
European Union (EU) grants 23.8
Loans supported by the EU 8.1
Support in the framework of the CAP 5.7
Risk capital 2.1
Subsidies from the state budget 1.6 717
Indirect | Implementation of active job market 14.0
measures/provisions
Guarantees 7.3 22.3
Stimuli 1.0
Total 100.0 100.0

Source: Slovak Business Agency, Bratislava, 2015; author’s own calculations

Direct support accounts for more than three quarters of the total. Its advantage is that it
targets directly companies which have good development perspective; its disadvantage is that
it addresses only a small pool of eligible recipients. Funds available from EU Common
Agricultural Policy budget are not utilized to their full extent. Slovakia can receive up to 5.9
billon EUR in period of 2015-2020, out of which 70% in direct base payments and 30% in
redistribution payments. This should motivate farmers — mostly new and young ones — and
SMEs in agribusiness. Similarly, Slovak entrepreneurs in SME sector are also not utilizing
risk capital for SME development enough, even though this capital (venture capital/equity) is
specifically suited for innovative firms (and more specifically — in their start-up phase). These
innovative new and emerging SME often do not fulfil strict criteria for loans from
commercial/financial sources (e.g. banks).

Our research Subertova, E. and Kinéakova, M. (2014) shows that majority of entrepreneurs
used their finances 1 an non-efficient way, and as a result approximately one third of starting
new companies terminated their activities and disappeared within 2 years from start. As our
research indicates, there are, of course, numerous imperfections and possibilities to improve
support for SMEs even aside from ,,standard* ones (e.g. taxes and levies to health and social
insurance funds): non-existent national strategy, too many different institutions and programs
creating confusion for SMEs, relatively high number of different and fragmented provisions
and measures, frequent changes in provisions and conditions, etc.
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5. Conclusion

Adopting Active Job Market Policy (ATIP) is a good step towards improving employment
and job market in Slovakia. However, funds for implementing active job market measures are
only 0.22% GDP, which is less than half compared to average in the European Union and
ranks Slovakia 19 among the EU member states. Unfortunately, systematic evaluation of the
ATIP effects is missing. There are number of new companies which close their activities
within 2 years from their start

According to Slovak Business Agency, here were more than 90 different forms of financial
subsidies for SMEs, available from various funds, financial mechanisms and programs,
supported and administered by 15 different government organizations. Additionally, there are
also 6 independent organizations supporting specifically SMEs, 16 associations and 10
consulting and educational institutions for SMEs.

Considering this broad spectrum and number of supporting mechanisms for SMEs, it might
be difficult for entrepreneurs to orient themselves in the system, so in the end they might feel
that they must conduct all entrepreneurial activities and that at the same time they have no
practical guidelines and help when reaching for potential financial support. The possibility of
activation unemployment in the Slovak Republic in general and specifically for young people
is important. Active labour policy support would increase employability and job mobility.

References

[1] Mikocziova, J. (2013) Financial flexibility and its importance to the financial stability
of a company. In Financial management of firms and financial institutions : proceedings
: 9th international scientific conference : 9th - 10th september 2013. Ostrava : VSB -
Technical university of Ostrava, 2013. pp. 554-561

[2] Pilkova, A., Holienka, M., Kovacicova, Z. and Rehdk, J.: (2013) Podnikanie na
Slovensku — nadpriemerna podnikatelskd aktivita v podpriemernom podnikatelskom
prostredi. FM UK Bratislava 2013. pp. 225-229

[3] Fetisovova, E., Nagy, L. and Vlachynsky, K. (2014) Aktualne trendy vo financidach
malych a strednych podnikov. 1.st ed. Bratislava : EKONOM, p.261.

[4] Stbertova, E. and Kin¢akova, M. (2014). The Assessment of using funds to support
businesses in the Slovak Republic. In Ekonomické rozhl'ady : - Bratislava : EU, 2015.
Vol. 44, ¢ 1, p. 16-27. Available at: http://193.87.31.84/0199688/erl
2015 _subertova kincakova fulltext.pdf. [Accessed 15th May 2015]

[5] Bennett, R. (2008). SME policy support in Britain since the 1990s: what have we learnt?
In Environment and Planning C: Government and Policy. 2008. Vol. 26, ISSN: 0263-
774X.p. 375-397.

[6] Bondareva, LLA. (2013) Tools to support the sustainable development of small and
medium sized enterprises of the Slovak republic. In Science, technology and higher
education : materials of the III international conference, Vol. I, Westwood, October 16,
2013. Westwood - Canada : Accent graphic communications, 2013. P. 42-48.

[7] Merola, M. (2010). Regional Aid: Recent Trends and Some Historical Background —
with special Focus on large Investment Projects. In European state aid law quarterly.
Vol. 2010/3. pp. 589-616.

1307


http://193.87.31.84/0199688/er1

10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

[8]

[9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

Hofstrand, D. (2013). Types and Sources of Financing for Start-up Businesses. (2013).
Available at:  https://www.extension.iastate.edu/agdm/wholefarm/html/c5-92 . html.
[Accessed 20 August 2015]

Subertova, E. and Meszarosova, Z. (2015). Comparison of perception of external
influences on family businesses in the Slovak Republic and in selected European
country. In Finance and performance of firms in science, education and practice. T. Bata
University in Zlin. Available at: http://www.ufu.utb.cz/konference/sbornik2015.pdf.
[Accessed 23. April 2015]

Vlachynsky, K. et al. (1999). Podnikové financie. Bratislava : Stivaha, 1999. p. 460

Klimova, V. (2007) Regionalni podpora podnikani. 1.st ed. Brno : Masarykova
univerzita, Ekonomicko-spravni fakulta, 2007. p. 145

Slovak Venture Capital and Private Equity Association.(2014). Available at:
http://www.nhfond.sk/Podpora-MSP/co-je-rizikovy-kapital/ [ Accessed 21 July 2015]
Horvétova, L., Gregova, E., Hraskova, D. (2012). Aspekty efektivnej podpory malych
a strednych podnikov. In Ekonomika Management Inovace, vol. 4, no. 2, p. 49-59.
European Commission Recommendation 2003/361/EC on definitions of small and

medium companies, which is in force since 1. January 2014. Available at:
http://ec.europa.eu/enterprise/policies/sme/files/sme_definition/sme user guide en.pdf

Slovak Business Agency, 2015. Available at: http://www.sbagency.sk/en/slovak-
business-agency. [Accessed 10. April 2015]

Statistical Office of the Slovak Republic, 2015. Available at: http://www.statistics.sk/.
[Accessed 10. April 2015]

1308


https://www.extension.iastate.edu/agdm/wholefarm/html/c5-92.html
http://www.ufu.utb.cz/konference/sbornik2015.pdf
http://www.nhfond.sk/Podpora-MSP/co-je-rizikovy-kapital/
http://www.statistics.sk/

10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

Elements of the security system in the
organizational structure of the bank as a key succes
factor

Viera Sukalova, Pavel Ceniga '

Abstract

The bank nowadays in an uncertain ever changing environment must be able to adapt or change
in order to achieve a certain coherence own organization, activities, own goals with the ambient
conditions, which vary and may be a source of disturbance stability. Its success depends not
only on the choice of an appropriate strategy, but mainly on the ability of its implementation
using the optimal organizational structure. By the creating organizational structure shall be
taken to ensure the safety of the bank against threats from outside as well as internal security in
order to eliminate potential risks. System requirements in this field must be integrated into the
organizational structure of the bank with a direct relationship to the quality of human resources
that these measures provide.

Key words

Security system, Risk, Key success factor, Bank, Management, Structure

JEL Classification: M 10

1. Introduction

Condition for the effective functioning of the economic system is functioning financial
system. The financial system has the following components: financial markets, financial
institutions as intermediaries, financial instruments, creditors and debtors, financial
transactions. The financial system in the strict sense is a set of financial institutions, regulatory
authorities, their mutual relations and relations to other actors (government, population
abroad). Both of these subsystems creates and regulates the state, by statute according to its
political, economic and financial needs for the optimal functioning of Finance on its territory.
Effectively functioning economic system is determined by the effective functioning of the
financial system [2]. Effective functioning of the economic system is an effective financial
system. It belongs to the central and internationally regulated area economy. It connects local
and partial financial markets, pooling their financial markets with the markets of goods and
services and to ensure trouble-free running of the financial process the role of the financial
system [11]. The most important reason is the stability of the financial system affecting the
stability of the economy as a whole. The financial system is "a set of activities related to
financial issues such as payment for goods and services, payment of debts, savings,
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investments, lending and borrowing, are conducted through a variety of financial instruments,
a number of financial institutions and on various financial markets [9].

The banking system is the most important part of the financial system, which ensures the
growth of state economic policy. Specific features of the banking system, which include the
money as a line of business, significantly create conditions for business. In the banking
business is an essential pillar of the "credibility of the banking sector, which in addition to
economic aspects contains significant psychological aspects - the desire for money can change
the human personality and its relationship to human values", as sais Belds [1]. An important
prerequisite for a successful relationship between the bank and the customer is the right
knowledge and longevity of the relationship. The bank can be regarded as an undertaking
which provides financial services.

It is important to say, that financial institutions in the form of a deposit-taking collect free
funds and extend credit or other banking operations and on the basis of a valid banking license
and other services in the form of information exchange activities, custody, etc. characterize
the bank. With a growing number of services proportionally increases the risk. Unlike
insurance companies which work first with the risk of which derive the funds, the banks are
working with money and that there is a danger to them.

The aim of the paper is to analyse the specifics of risks in the chosen commercial bank and
their impact on organizational structure, integration of elements of the security system in the
organizational structure of the bank as a key success factor banks and the role of human
factors in ensuring it’s specific. By the research was used the method of analysis, synthesis,
deduction, induction and questioning by a questionnaire.

2. Key factors of business success in era of globalization

On businesses operate continuously increasing number of factors and circumstances that
record rapid changes in the strength of their performance.

2.1 Management in globalization

The main factors include the globalization of markets, intensification of competition, the
speed changes as the time factor, the emergence of new products and sectors as a result of
innovation, changes in the demand of products and the influence of the state and transnational
total business [12]. Enterprises in order to be successful often find themselves in situations
that require quick and adequate response to the market dynamics. Development of the
business environment can be defined as unexpected rebound and forks, which are difficult to
predict. Businesses must adequately respond quickly to market dynamics.

The current management thinking and practice, in recent years become more engaged
prerequisites for the successful functioning of enterprises in conditions of constant and critical
socio-economic and political changes as well as in conditions of economic crisis. Enterprises
must respond to sudden changes in the market of goods and services, suddenly breaks in the
source potentials of the increasing competition and her aggression, accepting globalization
and the impact of innovation development [4]. This reality requires new approaches by
management both in terms of expertise, information security of the enterprise organizational
conditions and the use and combination of available methods and tools of modern
management.

2.2 Key factors of business success

To achieve and maintain a consistently high business performance in the current period of
globalization and ever changing environment are important factors in ensuring its future
success. We can define the key success factors of enterprise for example as the principle 4 + 2,
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which divides the factors into two groups. The primary factors considered for strategy
realization to fulfilling customer expectations, company culture and company structure.
Secondary factors are talent development, continuous improvement and innovation, leadership
and use of human potential, mergers and partnerships. From the analysis of these factors
author concluded that the use of the four primary factors are sufficient to achieve the two
secondary business success [12].

Financial institutions in the form of a deposit-taking collect free funds and extend credit or
other banking operations and on the basis of a valid banking license and other services in the
form of information exchange activities, custody, etc. characterize the bank. With a growing
number of services proportionally increases the risk. Unlike insurance companies which work
first with the risk of which derive the funds, the banks are working with money and that there
is a danger to them. Its handle can also be considered as a key success factor.

An accompanying manifestation of globalization is the wave of mergers and acquisitions
that represent the flow of direct investment. Poloucek says, that "the very core of
globalization, the financial nature and international capital flows have been one of the key
additional incentives in the financial sector" [9]. In the case of financial services have the
nature of products offered by financial institutions require a comprehensive approach.
Financial institutions very major effect on the use of modern technology advances that led to
productivity growth and greater flexibility. Technological progress allows financial
institutions to provide their services in the enlarged area. This fact also brings risks.

3. Risk management in bank

Given the speed of change, customer requirements and market globalization are constantly
changing and the threat that companies face. Therefore, risk management is not a static
process but a dynamic process of identifying and mitigating risks that must be regularly
checked.

3.1 Risk management in management system

Risk management is often part of an integrated management system, together with quality
control, planning, management of health and safety, and change management. It is important
to understand that risk management is not a supplement but an integral part of business. The
issue of risk management (risk management) is very broad and by their focus is often very
different. It touches all areas of life. In general, risk can be defined as an activity or action to
which it is linked to physical or material damage or loss, and then the resulting disadvantage
[10]. Taking into consideration the financial aspect of risk, then the risk is understood as
uncertainty and poses a danger of future developments that will have an adverse financial and
economic diversion target values from the reference value [3].

A comparison of current approaches to risk management and traditional approaches
suggests that traditional approaches are isolated, pursuing only the negative consequences of
risk, purpose-oriented individual cases, an enterprise-wide risk management is integrated,
oriented to negative and positive deviations from the planned status, active, continuous, value
based and focused on management processes at all levels throughout the organization.
Financial risk is the potential financial loss to the entity but not an existing realized losses, but
losses in the future. Specific risks take banks arising from banking activities and the inherent
conditions of the union, types of business, clientele, types of technology etc.
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3.2 Specific risks of the bank

Specific risks take banks arising from banking activities and the inherent conditions of the
union, types of business, clientele, types of technology etc. We can identify specific bank risks
as follow:

*Credit risk - the risk of loss due to the fact that the client fails to comply with its obligation.
* Operational risk - the risk of loss resulting from inadequate internal processes and systems,
if necessary. their failure, including legal risk.

» Market risk - the risk of losses due to changes in market factors (prices, interest rates,
exchange rates, volatility, etc.).

* Liquidity risk - the risk of loss due to the fact that the bank cannot meet its financial
obligations and investment due to lack of financial resources,

* Concentration risk - the risk of loss of concentration risk factors or risk types, such as risk
arising from loans to the same client or group of connected clients and the like.

* Fraud risk - the risk of financial loss or damage to reputation as a result of the bank
fraudulently falsifying information or intentionally providing false information by employees,
actual or potential customers or any third party.

» Compliance risk - risk of breaching regulatory rules and related litigation risk, financial risk,
fines and damages, reputation risk.

» Strategic and business risks - the risks to earnings and capital. This risk arises from changes
in the business environment, the wrong business decisions, if necessary and also lack of
responsiveness to changes in the business environment.

With the development of electronic banking and thus to Internet banking (IB) are also
contemplated various external and internal risks and threats that have resulted in financial
damage. The growing trend of using the services and IB mostly weaker security awareness
and credulity of users of these services attracts various fraudsters gain access to sensitive
information and using it for their own benefit. This includes for example social engineering,
phishing and pharming.

Integral part of every internet banking system is security mechanisms designed to ensure
the confidentiality, integrity and reliability of data transmitted and processed. The
organization and management of information security in the bank is to ensure adequate
security of information assets and especially those to which third parties have access, ensure
security of information, especially if they are processed by an external organization.
Organization of information security involves the creation of an information security
infrastructure, ensuring third-party access and the security of information assets and
information in case of outsourcing.

With the increasing complexity of banking and financial services and technology in the
banking sector come also new risks. These include banks, operational risk, which includes the
risk of outsourcing. The term outsourcing means long-term security activities used to support
the performance of banking activities for the bank by another person (service providers) on a
contractual basis in order to reach higher efficiency performance of banking activities. Risk
management relating to outsourcing is part of the overall risk management.
Banking transactions are also exposed to other risks, but these are difficult to quantify and
regulate, although the associated potential risks of loss can sometimes be very high, for
instance, the reputation risk, legal risk and the risk of unforeseen circumstances.

3.3 Risk management rules

Increases the riskiness of active banking operations, which is caused by an increase in non-
standard, doubtful and loss-making activities ask fully acceptance of stricter rules. The
principle of risk management is to maintain an adequate capital, business entities obliged to
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monitor and analyse in order to cover financial risks. To manage the various risks is currently
used many different methods and techniques. Internationally recognized tools can help
organizations efficiently implement these techniques. They concern, for example. banking and
finance (Basel I, II, III), accounting and financial reporting standards (IAS / IFRS, Sarbanes-
Oxley-Act / SOX /, Turnbull Report), internal audit (COSO Internal Control Framework),
security programs (ISO / IEC - International Organization for Standardization / International
Electro technical Com-mission), so also focus on different types of risk and define the
different steps in the risk management process and at the same time they bring similar
elements unifying the work with risk. A prerequisite for risk management is adequate
organizational structure and organizational management.

The first step to ensure that the risks could prevent is the need for strategic planning and
decision-making. However, if a situation arises that the risk occurs, it should be analysed.
Halek risk analysis usually understood as the process of defining the threats and the likelihood
of their implementation and impact of the implementation of its own risk - i.e. risk assessment
and their severity. The final operation is hazard identification, qualification and quantification
of risk. According to Halek, it is based on three questions necessary to answer the start of each
analysis:

- What adverse events you may occur,
- What is the likelihood of a negative event,
- What may be the consequences of the occurrence of the adverse event case. [6]

It is necessary to implement the security elements and risk management into organizational
structure.

4. Incorporating the security elements in the organizational structure

The basic objective of risk management in the bank is to achieve a situation where crisis
management will be able to identify all significant risks it faces, assess their potential impact
and have established procedures to ensure efficient management of these risks.

4.1 The role of risk management in the bank

Risk management should be fully independent of the bank business. To fulfil the following

tasks:

* determines the strategy and principles of risk management,

* proposes risk management processes and verifies them,

* proposing internal risk management principles and supervises them and process design,

organizational unit structure,

* Regularly reviews risk management models, ensuring their implementation,

* provides protection against losses from financial criminal activity and losses arising from

violations,

* creates within the bank aware culture existing risks.
Specific groups of departments in enterprises (organizations), including private, state and
public institutions are departments responsible for risk analysis, for measures to protect the
health, life, property and the environment, for training experts, public emergency management
operations and effective solution possible crises. Some banks therefore form separate
organizational units (departments, sections) on financial fraud, which processes the code of
ethics and a variety of programs to combat money laundering and fraud risk management.
They focus on prevention, detection, investigation, prevention of fraud and the subsequent
recovery of financial fraud. Mostly this activity covers the Department or Compliance
Department.
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Management of such workplaces requires specific competence required. In connection

with the need of crisis management it is necessary to define specific activities, such as
managers:
* Crisis manager - specially trained experts to address the crisis in the organization. Must be
able to timely analyse possible risks and threats, coordinate the preparation of contingency
plans and in the event of such a crisis situation effectively and efficiently control the course of
rescue operations and rehabilitation work, to communicate with the media, the public and
affected,

Security Manager - proposes specific security measures under the relevant situation, evaluates
the security situation, processes various analyses of the effectiveness of the measures taken,
optimizing the scope and structure of security measures in order to increase their efficiency,

Manager - specialist - the organization responsible for the safety and security within the
organization, t. j. for the safety of personnel, technical and economic systems, as well as
readiness to address possible emergencies.

4.2 Risk management and internal control in practice

When analysing the Bank's organizational structure, in practice, we find a different
arrangement; In principle, it is generally separate risk management from banking activities
within the Bank's organizational structure ensures separation of lending and investment
business within different organizational units, managed by different entities, while heading the
records of investment operations on behalf of the company and investment transactions on
behalf of clients. Separate performance of lending activities is provided in a body of public
and commercial banking and forces retail banking. For conducting investment business are
responsible Treasury department. Risk Management Division is the organizational structure of
the bank responsible for risk management separated from the banking business. This division
is an independent organizational unit focused mainly on the management of market, credit and
operational risk, including a system of identification, tracking, measurement and management
of significant risks, separated from the risks to which the Bank is exposed in carrying out
banking activities with persons with a special relationship to the bank. In this division shall be
carried out banking activities in which the company has power permit.

The Corporate credit risk involved in the management of corporate credit risk in the bank,
methodically covers the area of corporate credit risk management, is responsible for assessing
credit transactions in all lending segments in terms of corporate credit risk, it monitors the
performance of the portfolio proposed risk mitigation procedures.

Department of retail credit risk comprehensively responsible for the management and the
adequacy of risk arising for the bank from lending to the population, analyse the requests for
loan products developed by the relevant employees of the bank analyses credit transactions
from the perspective of banks' lending policies, it proposes measures for the treatment,
respectively elimination of retail credit risk for proposals on credit.

Compliance is an independent function with the responsibility for putting in place internal
procedures for the protection against the laundering of proceeds of crime and the prevention
of financing of terrorism, protection against internal fraud and avoids conflicts of interest.
Compliance Department develops methodology and consists of processes in the field of
protection against money laundering activities and the financing of terrorism and ensure that
banks comply with applicable laws and rules in this area, operate an information system that
monitors the accounts and transactions of clients and identify unusual transactions.

Internal audit and control is a control system at all levels of the organizational structure and
job positions, which includes process control, direct and indirect, as well as out of control.
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The internal control system consists of control activities, control environment, information
systems, monitoring procedures and risk assessment process.

External audit - in accordance with applicable law, the bank shall provide for the annual
accounts and the auditors prepare the auditor's report as required by the National Bank of
Slovakia.

The management is increasingly recognizing that if it wants to meet the needs they must
have strong institutional image of, and that can only be gained at the cost of great effort. That
positive communication policy has helped the development banks, it is necessary to promote a
more comprehensive approach to communication based on new possibilities and future of the
media [8]. Business development bank is also associated with the development of the network
of bank branches, sub-branches, but also representation banks. The system allows affiliates to
compensate in monetary generic and territorial inequalities in lending and deposit rates.
Enables expansion of commercial banks collect smaller amounts of money involved, pulling
them into a credit redistribution to meet the needs of economic development in places where
the lack of resources, develop banking competition, facilitate the administrative costs were
smaller and cheaper operation of the bank. In managing branches is used more divisional type
of organization before functionalism. The Branch is headquartered always limited, it must be
governed by a single bank policy - interest rates, credit claims etc. On the development of
banking services in no small measure operates the level of customer service and the
environment of the bank.

4.3 The human factor as a risk element

Although not many of us realize the greatest risk and start-up problems by the human
factor, man. Protecting the safety of clients, their property and confidential information is not
only one of the elementary duties, but also on the close relationship that the bank wants to
develop with clients. It is necessary to ensure the safety of people, their property, valuables,
the value of information and internal organizational processes to provide managed services
best meeting the requirements in terms of reliability, continuity and trust. System should
guarantee constant compliance with the law.

A prerequisite for the successful enterprise are employees who identify with the vision and
objectives and effectively contribute to their achievement. Through human resource
management, it is possible to achieve this ideal situation to him or at least as close as possible.
Employees is not enough to adequately remunerate for the work done, it needs to give them
space to fulfillment, development and implementation of their employment potential. This is
related to increasing the responsibilities and competences of individual workers, which
contributes to the growth of their motivation and actual productivity [5]. From theory it
suggests that positive attitudes of managers to change are the main driver of each organization
to progress and increase competitiveness. Correct posture is therefore the first condition of
success; second and no less important, is the use of administrative knowledge and skills in
managing change. The fact is also that attitudes can influence and change, but it must not be
forgotten the durability and effectiveness of these changes. It should be ensured especially that
managers are primarily people who have their values and these affect their attitudes. Planning
forcing managers to their current decisions are subject to future results. They therefore
systematically reflect on the present and future, analyze developments in the external and
internal environment, receive the permanence of the changes carried out proactive actions in
terms of influencing future development, find and solve problems; all this has a positive
impact on the level of managers of the organization [7].
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4.4 Results of the research

We think that banks must particularly to pay full regard to the proper organizational structure
in terms of skilled managers and well-trained personnel. Most of bank managers in our
research (86%) understand the position of risk management in the organizational structure and
meaning of its elements - specialized organizational units in connection with maintenance of
competitiveness. On consideration, however, it is the question of centralization and
decentralization of responsibility for risk management. 42% of managers see a decisive
competitive advantage in the ability to timely and adequately react to changes that means in
good management of changes. The binding environment of the bank raises cyclical existential
questions because the process occurs continuously changes with respect to changes in
economic, political, legislative, social environment. At the same time grows competitive
pressure, pressure to reduce costs and expectations of customers and the state. However, this
also requires risk management systems and the adoption of effective measures to eliminate
risks. The results of our research among bank employees have shown that up to 56% of 256
questioning employees think that the staffs is a significant risk factor in terms of fear of
unintentional errors; as the biggest problem is considered by 62% of respondents the first
years’ experience in the bank. A competent workforce is now in every company and also in
the banking sector a prerequisite to maintaining competitiveness. For the development of the
workforce we suggest new position in the organizational structure — the coach. Currently
coaching is an important part of human resource development, taking advantage of the
intrinsic motivation of man and helps convert theoretical knowledge to skills.

5. Conclusion

We can say that when designing the organizational structure it is necessary to pay attention
to the fact that the quality operation of the organization, in addition to the resources necessary
to ensure safety and security throughout the organization and safety of employees. For these
reasons, it is essential in determining the organizational structure of care for those components
which contribute to ensuring the safety of both the creation of various emergency plans, as
well as their readiness to these plans if necessary be implemented. When processing an
optimal organizational structure of the company need to be based on the approved strategy of
the bank. The strategy as also a factor is often seen as a tool through which companies can
achieve business success. Significant impact on the success of the implementation of the
strategy also has its clarifying and communicating with employees. The organizational
structure establishes the overall framework for the implementation of the strategy and
therefore it is a priority.

Risk management in banks is subject to strict control measures set out by generally binding
regulations and requirements of the regulatory body our recommendations to eliminate the
risks intended mainly for human resources. Banks have greatly attention of staff, regularly
train and educate them, or train to increase their confidence and prudence. Obligations of the
bank are of course also consistent control and monitoring procedures of human activity in the
bank. Risk management and its elements are part of the bank's organizational structure, but
the consistent performance of its tasks depends on specific people. Coaching can eliminate the
problems and risks of new employees in praxis.
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Modified parameter delta of the Black model for
Futures options estimated using the finite-difference
method
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Abstract

Financial derivatives are a widely used tool for investors to hedge against the risk caused by
changes in asset prices in the financial markets. Futures option is a type of call or put option to
buy or to sell afutures contract at a designated strike price. The change in price of the
underlying futures causes a change in the prices of options themselves. For investor exercising
futures option as atool for risk insurance, it is important to quantify these changes. The
dependence of option price changes on the underlying futures price changes can be expressed by
the parameter delta. The value of delta determines the composition of the portfolio to be risk-
neutral. Then, the modification of parameter delta combined with another parameter gamma can
be used to ensure the portfolio better against big changes in the underlying futures price. The
value of modified parameter delta can be estimated numerically using the principles of the
numerical method called “Finite Difference Method.” In the paper the results of numerical
estimation are compared with a values calculated from the analytical formula directly.

Keywords

Finite difference method, Explicit method, Option pricing, Futures option, Black—Scholes—
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1. Uvod

Ucastnici obchodov na finanénych trhoch, ktori sa chcti vyhnut neistote a rizikim vo
svojich obchodoch, pouzivaju za tymto ucelom rdzne typy novych financnych néstrojov.
Ked'Ze zéroveil s realizaciou obchodov sa zvySuje aj miera investi¢ného rizika, kazdy kto
poOsobi na financnych trhoch, musi reagovat’ na zmeny na trhu a upravovat’ podla nich svoje
investicné stratégie. Spravne pouzivané financné derivaty, ako napriklad opcie, umoziuju
investorom zvysit oCakavané vynosy a minimalizovat vystavenie sa riziku. Opcie boli
prvykrat obchodované v roku 1973. Nésledne sa objem ich obchodu po celom svete rapidne
zvysil. (Whaley, 2006)

Nastavenie spravnej ceny vsetkych typov opcii je ve'mi ddlezitou sti€astou derivatovych
obchodov, ¢1 uz ide o zdkladné typy tzv. vanilla opcii, alebo o zlozitejSie typy exotickych
opcii.Zndmy Blackov—Scholesov—Mertonov model ocenovania opcii je v sucasnej dobe
jednym z najzndmejSich nastroj pre ocenenie derivatovych kontraktov. Od zavedenia
Blackovho—Scholesovho—Mertonovho modelu objem opcnych obchodov vyrazne vzréstol.
Okrem klasickych vanilla opcii boli zavedené rézne druhy zlozitejSich typov exotickych
opcii. Standardné typy opcii sa stile aktivne obchodujii a rézne nové typy opcii prinasaji
d’alSie moznosti pre investorov na zaistenie ich investicnych portfolii. (Whaley, 2006)

Na druhej strane ,niektoré typy exotickych opcii mézu byt natolko zlozité a tazko
ocenite'né, Ze Blackov—Scholesov—Mertonov model v jeho zdklade nemoze byt pre

" RNDr. Lucia Svabova, PhD., Katedra kvantitativnych metéd a hospodarskej informatiky, Fakulta
prevadzky a ekonomiky dopravy a spojov, Zilinska univerzita v Ziline, e-mail:
lucia.svabova@fpedas.uniza.sk.
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stanovenie ich ceny pouzity. Pre niektoré z nich analyticky vzorec pre oceiiovanie neexistuje.
Preto je potom pre investora ovela zlozitejSie vytvarat' a spravovat investicné stratégie,
pretoze hodnoty parametrov, ktoré pouziva na revizie svojej investicnej stratégie sa pri tychto
zlozitejsSich typov derivatov nedaju vypocitat’ analyticky. Na tomto mieste potom vstupuju do
hry numerické metédy. Pomocou tychto metéd je mozné ceny exotickych opcii odhadnat
a z tychto odhadov cien ziskat’ odhad hodnét pozadovanych parametrov. Jednou z alternativ
numerickej metédy odhadu cien je metdda konecnych diferencii, ktord je zaloZend na
Blackovej—Scholesovej—Mertonovej diferencialnej rovnici. Vyuzitim principov metody
kone¢nych diferencii je mozné odhadnut’ hodnotu potrebnych parametrov numericky.

2. Typy opcii

Opcia je finan¢ny néstroj, ktory ddva svojmu majitelovi pravo, ale nie povinnost’, kupit
alebo predat’ nejaké podkladové aktivum za vopred stanovenu cenu. Konkrétne, kipna opcia
dava drzitel'ovi pravo kupit’ podkladové aktivum za dohodnutd cenu v Case exspiracie opcie.
Podobne, predajna opcia dava drzitelovi pravo predat’ podkladové aktivum za dohodnuta
realizatni cenu v dobe exspiracie. Cena, ktord je vtejto zmluve dohodnutd medzi
predavajucim a kupujicim, sa nazyva realiza¢na cena a datum, kedy opcny kontrakt vyprsi, sa
nazyva datum splatnosti alebo ddtum exspiracie opcie. Je dolezité zdoraznit’, Ze opcia dava jej
drzitel'ovi len pravo realizovat’ obchod, drzitel’ nie je povinny toto pravo vyuzit. Ked'ze teda
vlastnictvo opcie poskytuje iba pravo na realizdciu obchodu, nie povinnost, musi vlastnik
opcie za uzavretie takejto zmluvy zaplatit’ poplatok. Tento poplatok je cenou opcie, opénou
prémiou, aplati ho kupujiuci opcie za pravo kupit' alebo predat’ podkladové aktivum.
(Whaley, 2006, Jarrow, Rudd, 1983)

Vsetky jednoduché typy financnych derivéatov, ako st americké alebo eurdpske opcie, sa
spolo¢ne nazyvaju vanilla opcie. Okrem tychto jednoduchych typov opcii existuje velké
mnozstvo d’al§ich neStandardnych produktov, ktoré boli vytvorené na over—the—counter trhu
s finanénymi derivatmi. Jeden z typov opcnej zmluvy je futures opcia. V tejto opcii je
podkladovym aktivom futures kontrakt. To znamena, Ze pri realizacii takejto futures opcie je
medzi kupujucim a predavajiicim otvorena pozicia vo futures kontrakte za vopred stanovenu
realizacnil cenu. Podla toho, ¢i ide o kupnu alebo predajnu opciu, ziskaji kupujucu
a predavajuci dlha alebo kratku poziciu vo futures kontrakte. (Hull, 2012)

3. Zakladné principy ocenovania opcii

Mnoho vedeckych $tadii je venovanych analyze r6znych sposobov stanovenia cien opcii,
pretoze ocenovanie opcii moze byt v niektorych pripadoch vel'mi zlozité. Nastavenie spravnej
cenu kazdej opcie, ktord je obchodovana na finanénom trhu, je vel'mi dolezité pre vytvorenie
finan¢ného trhu, ktory neposkytuje ziadne arbitrazne prileZitosti.

Ako uz bolo spomenuté skor, najpopulérnejs$i a najpouzivanej$i model ocenovania je
Blackov—Scholesov model. Tento model je zalozeny na teérii, ze trhy neposkytuji ziadne
arbitrazne prilezitosti a predpokladd, e cena podkladového aktiva splia geometricky
Brownov pohyb. Analytické rieSenie tohto modelu sa v praxi ¢asto pouZiva pre ocenovanie
eurdpskych opcii. Blackov—Scholesov model bol vroku 1973 dalej rozpracovany
R. Mertonom. Jeho pristup bol odlisny od Blacka a Scholesa. Model bol vSeobecnejsi, pretoze
netrval na splneni niektorych predpokladov pre podkladové aktivum. Merton zahrnul do
svojho modelu predpoklad o moznosti vyplaty dividendového vynosu z podkladovych akcii
opcie. (Black, Scholes, 1973), (Merton, 1973) U futures opcie sluzi pre stanovenie ich ceny
Blackov model. Tento model je zaloZeny na tom, Ze pre futures opcie nahradime
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v Blackovom—Scholesovom—Mertonovom modeli dividendovy vynos bezrizikovou trokovou
sadzbou a cenu podkladovej akcie nahradime cenou podkladového futures.

Dalsim sposobom, ako stanovit cenu opcie, je pouzitie numerickych metod. Existuje
niekol’ko typov numerickych metdd, pomocou ktorych sa dd odhadnut’ cena vac¢siny druhov
opcii, vratane zlozitejSich exotickych opcii, ktoré su "zavislé od cesty", tzv. path dependent.
Path dependent opcie maju vyplatné funkcie zavislé od celého vyvoja ceny podkladovej akcie
pocas doby zivotnosti opcie. Jednou z metéd pre numerické ocefiovanie opcii je metoda
kone¢nych diferencii. Tato metdda je zalozena na Blackovej—Scholesovej—Mertonove;j
parcidlnej diferencidlnej rovnici a je jednou z moznosti numerického oceflovania opcii.
Navyse, tato metoda je velmi uzitocnd pre stanovenie cien niektorych zlozitejSich typov
exotickych opcii, ktorych cena sa musi odhadovat’ numericky. (Hull, White, 1990)

3.1 Blackov-Scholesov—Mertonov model ocefiovania opcii

V praxi moze byt’ stanovenie spravnej ceny opcie t'azkou tlohou. Existuje vel'ké mnozstvo
ocenovacich modelov, ktoré sa pokusaju tento problém vyriesit. Blackov—Scholesov—
Mertonov model sa pouziva na vypocet teoretickej ceny opcie pomocou piatich kl'icovych
faktorov - zakladnej ceny podkladovej akcie, dohodnutej realizacnej ceny, volatility, doby do
expiracie opcie a bezrizikovej trokovej sadzby. Model je odvodeny za platnosti niekol’kych
predpokladov. (Whaley, 2006, Hull, 2012)

Podla spomenutych predpokladov, Blackova—Scholesova—Mertonova(BSM) diferencidlna
rovnica (1) plati pre cenu takej opcie eurdpskeho typu, ktorej podkladové aktivum prinasa
vyplatu spojitého dividendového vynosu. (Hull, 2012)

of of 10%f ,
_ s - 1
ot o5 7= DS +5250%5% =7f, (1)

V tejto rovnici (1) sme pouzili Mertonov pristup, ktory pripusta existenciu spojitého
dividendového vynosu ¢, ktory je vyplacany z podkladového aktiva. V predchadzajlcej
rovnici (1) je pouzité nasledujiice oznacenie: f je cena derivatu (opcie), ¢ oznacuje Cas, S je
cena podkladovej akcie, » je bezrizikova urokova sadzba, ¢ je dividendovy vynos, ¢ je
volatilita ceny akcie.

Tato rovnica mé& nekoneéne vela rieSeni, zalozenych na vybranych pociatocnych
podmienkach. Pre eurdpske opcie je rieSenim BSM rovnice vzorec: (Hull, 2012)

c=Se 9"N(d,) — Xe "TN(d,) )

kde N(d;)a N(d,) st hodnoty distribu¢nej funkcie normovaného normalneho rozdelenia
v bodoch d, , danych

g - In(S/X)+ (r —q £+ 0,506%)T
1,2 — O_\/',]—_, .

Oznacenie, pouzité vo vzorci (3), je rovnaké ako predtym, priCom navyse X je realizacna
cena opcie a T je doba do splatnosti opcie. Vzorec (2) je rieSenim BSM diferencidlnej rovnice
(1) a je zndmy ako Blackov—Scholesov—Mertonov model (vzorce) pre ocenovanie eurdpskych
opcii.

3.2 Blackov model

Nahradenim dividendového vynosu ¢ bezrizikovou urokovou mierou 7 a tiez nahradenim
ceny podkladovej akcie S cenou futures kontraktu F vo vzorcoch (1) - (3) dostaneme Blackov
model pre stanovenie ceny futures opcie

3)
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L PETERS (4)
ot  20F
RieSenim rovnice (4) je analyticky vzorec pre oceniovanie futures opcii
¢r = Se”"TN(dy) — Xe "TN(dy); ®)
kde

_ In(F/X) +0,50%T

diz T (6)

4. Delta hedging

Obchodnici s opciami pouzivaju sofistikované zaistovacie stratégie na zabezpecenie
svojho portfolia. Na zacCiatku vytvoria také investicné portfolio, ktoré je iminne voc¢i malym
zmenam v cene podkladového aktiva pocas kratkeho ¢asového intervalu v budacnosti. Tato
stratégia je znama ako delta—hedging. Nésledne obchodnici sleduju aj rychlost’ zmeny delty
vzhl'adom na cenu podkladového aktiva, o je zndme ako parameter gamma. Ak bude mat’
parameter gamma hodnotu blizku nule, portfélio méze byt relativne necitlivé na pomerne
vel'ké zmeny v cene podkladového aktiva. Tymto spdsobom obchodnici vyuzivaja tieto
parametre na tvorbu a prehodnocovanie svojho portfolia. (Hull, 2012)

Parameter delta pre opciu je definovany ako rychlost’ zmeny ceny tejto opcie vzhl'adom na
zmenu ceny podkladového aktiva. Pozicia investora, ktord ma nulovi hodnotu delty, sa
oznacuje ako delta—neutralna. Je dolezité si uvedomit’, Ze sa pozicia investora zostava delta
neutralna iba pocas relativne kratkej doby, a to preto, ze delta sa meni so zmenami cien
futures a s plynutim ¢asu. V praxi, ked’ je realizovany delta—hedging, zabezpecenie portfolia
musi byt pravidelne prehodnocované. Zaistovacie stratégie, ktoré su Casto upravované, st
zname ako dynamické hedgingové stratégie. (Hull, 2012)

4.1 Delta futures call opcie

Delta pre futures opciu predstavuje mieru zmeny ceny tejto futures opcie vzhl'adom na
zmenu ceny podkladového futures kontraktu. Futures. Tato zmena modze byt vypocitana
pouzitim parcidlnej derivacie ceny opcie (5) podl'a premennej F. Teda delta pre call futures
opciu je teda

ch
=5 =

Parameter delta kipnej futures opcie ma kladné¢ hodnoty a je rasticou funkciou ceny
podkladovej akcie. Priebeh parametra delta pre eurdpske call opcie pre rézne doby do
splatnosti opcie a tiez pre d’alsie typy exotickych opcii boli prezentované v (Durica, Svabova,
2012b), (Durica, Svabova, 2013) a (Durica, Svabova, 2014a,b).

4.2 Modifikacia parametra delta futures call opcie

A e " TN(d,) (7

Ako bolo spracované v (Durica, Svabova, 2013) a v (Durica, 2015) v niektorych pripadoch
je spolahlivost’ parametra delta obmedzend aje vhodné pre zaistenie portfdlia investora
pouzit’ upraveni hodnotu parametra delta. Tato modifikovana hodnota delty vyplyva
z vlastnosti Taylorovho rozvoja funkcie a jej hodnota je

- 1
A:A+EF' ¥

kde parameter I vyjadruje mieru zmeny parametra delta a jeho hodnota sa da stanovit zo
vzorca (5) ako druhé parcidlna derivécia ceny futures opcie podl'a ceny podkladového futures
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0%cy _ e "TN’(d,)
an Fo'\/T ’

Ako bolo ukazané v (Durica, Svabova, 2013) av (Durica, 2015), pouzitie tohto
modifikovaného parametra delta vedie k presnej$im vysledkom a zabezpecuje investorovi

zlepSenie jeho obchodnej stratégie. Dalej budeme teda pouZivat' tito modifikovanu hodnotu
parametra delta.

r= ©

5. Metéda koneénych diferencii

Riesenie BSM parcialnej diferencialnej rovnice (1) sa podstatne zjednodusi, ak defini¢ny
obor rieSenia rovnice zizime len na konecny pocet bodov, tvoriacich siet. Tento pristup je
podstatou metddy konecnych diferencii. Zékladom algoritmu stanovenia ceny derivatu
pomocou tejto metody je potom nahradenie parcidlnych derivacii v diferencidlnej rovnici (1)
danymi diferenciami.

V kazdom vnutornom bode siete f;; st hodnoty parcidlnych derivacii nahradene
diferenciami cien opcii v susednych bodoch. (Hull, 2012). Konkrétne, v explicitnom pristupe
metddy konecnych diferencii ide o také aproximacie parcidlnych derivacii, ktoré po dosadeni
do rovnice (1) vedu priamo na vzorec pre vypocet ceny derivatu (opcie) v danom vnutornom
bode siete
fij

_208% iy + AAS(r — )Si(fiv1 41 — firrjo1) + 02SHAt(fir1jer + firrj-1 — 2fiery)  (10)
B 2rAtAS? + 2AS?

Rovnica (10) predstavuje vzt'ah medzi troma hodnotami ceny opcie v Case iAtv bodoch f; ;_,
fi,j afi j+1a jednou hodnotou ceny opcie f;,q,; v nasledujicom Case (i + 1)At.

Pri stanoveni ceny opcie metddou konecnych diferencii postupujeme v sietovych bodoch
smerom ,,sprava dolava®“, teda od konca Casového intervalu zivotnosti opcie az k ¢asu 0.
V kazdom kroku vypocitame cenu opcie podla vzorca (10), pretoZze v explicitnom pristupe
metody konecnych diferencii je hodnota kazdého wvnltorného bodu siete zavisla od
susediacich bodov v nasledujicom case. Tymto pohybom v sieti smerov sprava dolava
stanovime ceny opcie vo vSetkych sietovych bodoch. Situdcia je zndzornend na nasledujicom
obrazku. Aplikacii metédy kone&nych diferencii na ocefiovanie opcii sa venuje (Svabova,
2013) a podrobnejsie na ocefiovanie futures opcii (Durica, Svabova, 2012a).

Obrazok 1: Stanovenie ceny opcie explicitnou metodou konecnych diferencii

C=Spnu® 7 —XeTT c=8,,0 P _XeTT? c =5 @T9AF _ XpTTAL
S=5,.. c=max(5S—X,0)
|
c=max(5—X,0
| (5-%,0)

c=max(5—X,0)
c=max(5—X,0)

5=0 > f

c=0 c=0 c=0 c=0
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5.1 Pouzitie explicitnej metody konecnych diferencii na stanovenie hodnoty
modifikovanej delty futures opcii

Ako uz bolo spomenuté, hodnotu modifikovaného parametra delta mézeme vypocitat’
pomocou prvej a druhej parcialnej derivacie ceny opcie podla ceny podkladového aktiva.
Druhym spdésobom je mozné odhadnut’ hodnotu modifikovaného parametra delta pomocou
diferencii hodnot v sietovych bodoch. Pretoze uz mame stanovené hodnoty cien opcii vo
vSetkych bodoch siete, moézeme vypocitat’ hodnotu modifikovaného parametra delta futures
call opcie pomocou nich. Hodnotou modifikovaného parametra delta pre kazdy vnatorny bod
siete bude

5209 19% G ~ GGi-n | G t -0 ~ 266 (11
oF ' 2 0F2 2AF 2(AS)?

Tento spdsob odhadu modifikovaného parametra delta je vel'mi uzito¢ny, najmi v
pripadoch zlozitejSich exotickych opcii, kde ich cena musi byt stanovend numerickou
metddou, pretoze analyticky vzorec pre jej vypocet neexistuje. To je vel'mi Casta situdcia,
pretoze niektoré opcie su natol’ko zlozité, Ze zdkladny Blackov—Scholesov—Mertonov model
sa na ich oceflovanie neda pouzit. Ak cenu takejto opcie stanovime numericky, napriklad
pouzitim spomenutej metdody konecnych diferencii, tak hodnota parametra delta moze byt
nasledne vypocitana z tychto odhadov cien opcii.

5.2 Priklad

Uvedieme priklad odhadu hodnoty modifikovaného parametra delta futures opcie pomocou
diferencii hodnot v sieti v metdde konecnych diferencii. Majme futures opciu s realizacnou
cenou 50. Tato futures opcia vyprsi za 1 rok. Bezrizikova Urokova sadzba je 10% p.a. a
volatilita je rovnako 10% p.a.

Cenu tejto futures call opcie sme odhadli pomocou explicitnej metddy konecnych
diferencii so sietou 200 x 360 deliacich bodov. To znamena, Ze po dobu zivotnosti futures
opcie 1 rok sme rozdelili na 360 podintervalov s dizkou 1 defi. Interval ceny podkladového
futures kontraktu od 0 do maximélnej ceny 50 sme rozdelili na 200 podintervalov s krokom
0,25. Pouzitie pristupu uvedeného vysSie dostaneme vSetky ceny futures opcie v bodoch
v sieti. Tieto hodnoty néasledne vyuzijeme pre odhad parametra delta pomocou diferencie cien
opcie podla (11).

Podl’a vzt'ahu (8) sa hodnota parametra delta pohybuje medzi 0 a 1, pretoze su to hodnoty
distribucnej funkcie normdalne rozdelenej ndhodnej premennej, diskontované bezrizikovou
urokovou sadzbou na ¢as do splatnosti opcie. Pre tie ceny podkladového futures kontraktu,
ktoré su blizko realiza¢nej ceny 50,sa hodnoty delty vel'mi rychlo menia aj s malymi zmenami
v cene podkladového futures. Dalej, pre ceny podkladového futures kontraktu d’alej od
realiza¢nej ceny 50 s hodnoty delty viac stabilné, s malymi zmenami v cene podkladového
futures sa natol'’ko nemenia.

Na nasledujicom obrdzku st zobrazené chyby hodndt modifikovaného parametra delta.
Ide o rozdiely medzi hodnotami delty, vypoc¢itanymi zo vzorca pre ocenovanie futures call
opcie(5) pomocou parcialnych derivacii, a hodnotami odhadnutymi numericky pomocou siete
metddy konecnych diferencii podla (11).
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Obrazok 2: Chyby hodnot modifikovaného parametra delta
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Ako moézeme vidiet, rozdiely medzi tymito dvoma hodnotami delty st malé, blizke nule,
priCom najvicsie rozdiely su pre 1 den do splatnosti futures opcie a blizko realizacnej ceny
futures opcie, kde je modifikovany parameter delta vel'mi citlivy a jeho hodnoty st blizko 0
alebo 1.

Toto je velmi dobry vysledok, ktory naznacuje, Ze tato numerickd metdéda moédZe byt
uspesne pouzita pre odhadovanie hodnét modifikovaného parametra delta pre futures opcie.
Tento parameter je velmi uzitoénym zaistovacim parametrom. TieZ pre zloZitejSie typy
exotickych opcii poskytuje tito numerickd metoda moznost’ hodnotu tohto zaistovacieho
parametra odhadnat’ numericky.

6. Zaver

Na zaver realizovaného vyskumu moéZzeme zhrnit', Ze metdda konecnych diferencii moze
byt’ GispeSne pouzita pre odhad hodnot parametra delta, pouzivaného investormi pre zaistenie
portfolia. V prispevku sme pouzili modifikovany parameter delta, ktory zahrnutim d’alSieho
parametra gamma lepSie zachytava zmeny v cenach podkladového futures a ich vplyv na cenu
futures opcie. Hodnotu tohto parametra sme odhadovali numericky pomocou metody
kone¢nych diferencii. Presnost’ ziskanych odhadov sme zistovali porovnanim s hodnotami
modifikovanej delty, stanovenej priamo z analytického vzorca pre ocefiovanie futures opcii.
Ako sme predpokladali, pouzitie viacerych deliacich bodov v sieti prindSa presnejSie
vysledky. Popisany pristup moze byt pouZity aj pre zlozitejSie typy opcii, u ktorych
analytické vzorce pre ocefiovanie neexistuju, pripadne su velmi zlozité. Vtedy mozZeme
odhadntit’ hodnotu (modifikovanej) delty numericky.
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Possibilities of trend component estimation

Tomas Toupal, Frantidek Véavra '

Abstract

This paper deals with the problem of time series prediction, particularly for the economic time
series. In real-life situations, there are many macroeconomic indicators affecting operating and
strategic decisions of a company (Unemployment, Inflation, Gross Domestic Product, etc.). This
approach is based on the paper about trend component estimation where the main estimation
model is derived from an orthonormal system generated by Gram-Schmidt orthonormalization
process. More precisely, there is considered an extension of this paper by prediction of time
series depending on selected qualitative indicators. These results are then applied to real data
collections using time shifts to compare obtained predictions of time series.
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1. Zakladni model k odhadu a predikci trendové slozky

Obsah uvedené¢ho clanku je svym zamétenim urcen k rozsifeni jiz prezentovaného modelu
(detailngji popsano v [1]) jak k odhadu, tak i nasledné k predikci trendové slozky ¢asovych
fad ve specifickych (v tomto ptipadé makroekonomickych) ptipadech. Odhad trendové slozky
mize byt proveden vice zplsoby, které jsou dostatecné popsany v Sirokém spektru literatury,
napft. [3].

Zde pouzity ptistup k dané problematice je zalozen na metod¢ dekompozice casovych fad
do nékolika specifickych slozek (tj. trendova, sezonni, cyklickd a rezidualni slozka), jejichz
analyzou a nasledné zpétné kompozici dochazi k ,,popisu vybrané casové fady. Zakladem
navrzeného pfistupu je volba vhodného, v tomto pifipad¢ aditivniho dekompozi¢niho modelu,
ktery je tvofen ze dvou slozek, trendové a rezidudlni. Opodstatnéni pouzitého pfistupu je
zalozeno na pochopeni vySe uvedené problematiky, kdy za hlavni slozku se uvazuje pravé
trendovd, na kterou jsou ostatni (pouzité v dané analyze) tzv. ,,nabaleny“. Z tohoto divodu
jsou piipadné ostatni zminéné slozky (sezonni, cyklicka) pro tcely tohoto clanku zanedbany
a budou pfedmétem nasledujiciho zkoumani.

Samotny pojem ,,trend* je (nejen) v poslednich letech dosti medializovany a vyuzivany
(napt. v aplikovanych podoblasti ekonomie, statistiky, sociologie, financi atd.) a bohuzel
1 Casto pouzivany i interpretovany nespravné. Pro ucely tohoto ¢lanku ho lze zjednodusené
interpretovat jako ,.vhodnou** vyhlazovaci kiivku ziskanych pozorovéni, respektive jako
,»vyhlazujici® kiivku reflektujici dlouhodobé zmény v pohybech ziskanych hodnot. Zde se
jedna zejména o odhad retrospektivni trendové slozky a nasledné , kratkodobé™ predikce, tj.
prediktivni trendové slozky, v zavislosti na volbé kvalitativniho kritéria.

"Ing. Tomas Toupal, Ph.D., ttoupal@kma.zcu.cz, Katedra matematiky, FAV ZCU v Plzni
doc. Ing. FrantiSek Vavra, CSc., vavra@kma.zcu.cz, Katedra matematiky, FAV ZCU v Plzni.

* Zdroj: http://www.aeaweb.org/jel/jel_class system.php#C

’ Dle zvoleného kvalitativniho kritéria.

* V tomto &lanku zvolena predikce na &asovy interval jednoho roku, tedy 12 mésiciL.
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1.1 Aproximaéni model

Predpokladem pouziti nésledujiciho modelu jsou zakladni znalosti (poznatky) z oblasti
makroekonomické ,teorie, kdy jsou k dispozici rizné makroekonomické ¢asové fady. Zde
jsou uvazovany jen nékteré z penéznich Casovych fad, které mohou byt popsany nasledujicim,
viceslozkovym, indexovym, modelem ve tvaru

m

X() = XOZai(l +1m)t+e, t=1,2,..,T, r> -1, (1.1)

i=0

kde faktor a;(1 + 7;)¢ charakterizuje stiedni riist nebo pokles v nékteré sloZce, napi. objemu,
cené, ménovém kurzu a ostatni (mozné) zmény pocatecniho objemu (hodnoty) ozna¢ovaného
v modelu jako X,. Index r; charakterizuje meziro¢ni (mezimésicni) zmény (pfirtstky, ubytky,
stagnace) v zavislosti na konstanté¢ a;. Dale je pouzit parametr ¢asu t a parametr
charakterizujici dil¢i slozky i, tj. podle zvolené indexace se pfedpoklada celkovy pocet slozek
m+ 1. Velikost ¢asti, kterd podléha vlivu modelovaného indexu r; je ddna hodnotou
(velikosti) parametru |a;|. Posledni proménna ztohoto vztahu je ¢asova fada nahodné
(zbytkové) slozky &;, pozadavky na jeji vlastnosti jsou uvedeny v [1].

Obecné jsou tedy k dispozici ,,typové™ posloupnosti ¢asovych fad (pribéht, funkei, ...),
kde podstata modelti téchto ¢asovych tad je v jejich aplikacni oblasti. Dale je o této skupiné
ptedpokladédno, Ze se jednd o linearn€ nezdvislou mnozinu, tj. je k dispozici linedrné nezavisly
systém (nebo mnozina prvki), ktery lze pouzit k ziskani (vygenerovéani) ortonormalniho
systému vzhledem ke skalarnimu soudinu® za pomoci tzv. Gramova-Schmidtova
ortonormalizaéniho procesu®. Pro vybér vhodného systému je k dispozici obecné velky pocet
moznych zdrojovych posloupnosti. Pro Gcely tohoto ¢lanku jsou vybrany tzv. indexové cary
(n€kdy znamé jako trokové cary).

1.1.1 Odhad parametri modelu

Hlavni princip odhadu je zaloZzen na odvozeni ,,vhodné“, vySe uvedené aproximace
neznamé a predpokladané trendové kiivky pro ziskany soubor pozorovani v diskrétnim cCase.
Vybrana metoda, kterd je €asto pouZivana pro ziskavani riznych aproximacnich fesenti, je tzv.
metoda nejmensich &tverci’. Naslednou aproximaci pozadované trendové slozky oznadované
jako X,,(t), ziskanou z puvodni fady X(t), lze chapat jako linearni kombinaci hledanych
koeficientil a vygenerovaného ortonormalniho systému g(t):

m

Xm(t)=2aigi(t), t=1,..,T, m<T-1. (1.2)

i=0

Obecny piistup k feSeni uvedeného problému linearni Glohy pomoci metody nejmensich
¢tvercii mize byt popsan pomoci nasledujici rovnice:

> Pfedpoklada se koneéné-rozmérny realny prostor s Eukleidovskym skalarnim sou¢inem.

6 Zde je piedpokladano, ze metodika Gram-Schmidtova ortonormalizaéniho procesu je ¢tenafi znama
véetné vSech pouzitych proménnych (skalarni soucin, norma, projekce vektorti ...) a zaroven lze
nahlédnout do [1] pro informace o upraveném algoritmu pro pocitatové vypocCty (tj. zejména na
modifikaci pro numerickou stabilizaci celého procesu z diuvodu ,,zpresnéni ortonormalnich prvki
uvazovaného systému).

7 Vybranou metodu lze charakterizovat jako celkové feSeni minimalizujici soudet &tvercti chyb
provedenych v feseni kazdé rovnice. Vice v Siroké Skale statistické literatury, napft. [1].
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T
K (®) = XU = ) K (©) = X(©) gy —gmin, m<T—1, (1.3)
t=1
kde zapis ||*|| oznacuje tzv. Euklidovskou normu. Hlavnim cilem je tedy najit neznamé

koeficienty a;, minimalizujici soucet kvadrati odchylek mezi modelem a pozorovanou
skute¢nosti.

1.2 Prediktivni model

Prediktivni model navazuje na vyse uvedeny aproximacni model. Opét se zde predpoklada,
ze jsou kdispozici ziskand pozorovani uvazované (makroekonomické) casové fady
a vygenerovany ortonormalni systém nyni jiz na prodlouzeném casovém intervalu o 7 > 0
pozorovéani. Uvedeny predpoklad znamena, Ze existuje ,,n&jaké™ prodlouZeni (tj. zvolena
predpovéd’ nebo odhad) uvazované ¢asové fady na predikénim Casovém intervalu te{ (T +
1), ..., (T + 1)}, které lze oznaéit jako

z(t) = x(t) + &, (1.4)

kde x(t) je skutecna, budouci a nedostupnéd hodnota ¢asové fady na intervalu predikce a g je
néjaka chyba (ndhodna slozka) tohoto prodlouzeni. Potom lze ziskat Casovou tadu X(t),

kterou Ize rozepsat jako
() =x(v), te{1,2,... T},

- (1.5)
¥)=xt)+e(), te{(T+1),..,(T+71}

Pro ucely nésledujiciho postupu je opét piedpoklddana vybrana a oproti predchozimu
modelu jiz prodlouZzend mnozina ortonormalnich slozek, pomoci které bude odhadovana
neznama trendova slozka X,,, (t) uvazované (celé) ¢asové fady X(t) ve tvaru

Xn(t) = Z a;gi(t), (1.6)

ieEm

kde odhad neznadmych koeficientl @; je mozné rozepsat z (1.5), vice viz [1], jako

T+t T+t T+t
&= ) ¥Og0 = Y xOg®+ ) &gi®. (17)
t=1 t=1 t=T+1

Zde je zamérn¢ pouzito slovo vybrand, protoze neni podminkou mit v odhadu vSechny
slozky vygenerovaného ortonormalniho systému, respektive je mozné pouzit jen nékteré jeho
slozky dle zvoleného (at' jiz vyznamového, numerického, ¢i jiného sofistikovanéjsiho)
kritéria. Pokud je dale k dispozici pro predikovanou Easovou tfadu x(t) pro te{ (T +
1), ..., (T 4+ 1)} vybrany (pro svou jednoduchost a piehlednost) jednoparametricky’ odhad
trendové slozky, zde s oznacenim z(t,p), potom je jiZz mozné hodnotu neznamého
parametru p odhadovat optimalizaci n¢kterého kritéria. Jako prvni zvolené kritérium (dale
oznacovano Kritérium 1) je pouzito

¥ Vhodné funkéni prodlouZeni zvolené uzivatelem dle charakteru ziskanych dat.
 V této praci jsou uvazovany pouze jednoparametrické funkce vzhledem k prezentaci navrZené
metody, ale viceparametrické metody jsou dale mozné opét v zavislosti na charakteru dat.
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,max x(t) —Z&igi(t) Tmin, (1.8)
i=0
kde
T+t
a = ) Ogi®)
t=1
T T+t (1.9)
= D x@a®+ Y 2tpgi®.
t=1 t=T+1

Jak bude ukézéano dale, ptedchozi kritérium obsahuje nékteré nedostatky, které jsou patrné
zejména v navaznosti na odlehlé hodnoty a mohou vyrazné ovlivnit vysledek. Z tohoto
divodu je za kritérium ¢islo 2 (Kritérium 2) zvolena Euklidovska norma, tedy

m
tinlﬁ.)fT x(t) — ZO a;g;(t) T’ min, (1.10)
i=

které je charakterizovana vétsi vypocetni stabilitou vzhledem ke svym vlastnostem. Dalsi,
v poradi jiz tfeti zvolené kritérium vychdzi ze statistického piistupu, presnéji se jedna o MSE

(Kritérium 3).
T m 2
1 - .
?; <x(t) - ZO aigi(t)> o min. (1.11)

i

Posledni vybrané kritérium, které je mozné zde pouzit, je primérnd absolutni chyba
(Kritérium 4). Jak v pfedchozim tak i v tomto piipadé je volba kritérii obsahujici aritmeticky
pramér zaloZena na statistickych vlastnostech aritmetického priméru.

T
)
T

t=1

x(t) — ) a;g;(t) Tmin. (1.12)
=0

i

Zvolené postupy si kladou za cil minimalizovat volatilitu (kolisavost) rezidualni slozky.
Samotna optimalizace neni provedena na uvazovaném prodlouZeni, aby hodnota nezndmého
parametru p byla ovlivnéna (uréena) doposud zndmym pribéhem na te{l,2,.. T}
a prodlouzeni jen ,,minimalné* ovliviiovalo @;. Pokud neni (tvar) odhad trendové sloky z(t, p)
k dispozici, je mozné vyuzit ,,prodlouzeni* zvolenou funkci. Pro ucely této prace byly zvoleny
2 jednoparametrické funkce. Prvni zvolend jednoparametricka funkce je piimka (dale
oznacovano Funkce 1), vzhledem ke svym vlastnostem.

Tedy
Dalsi zvolena funkce je exponencidlni (Funkce 2),
Z(t, p) — X(T) . p(t—T), te{ (T + 1), ey ( T + T)}, (114)

tj. vybrany indexovy pribéh vhodny pro nékteré ekonomické fady. Takovych prodlouzeni je
vice, kdy typ a pfipadné i parametr (nebo parametry) by mél byt podstatné ovlivnén aplikacni
oblasti, odkud pochézeji data.
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2. Aplikace na realna data

Prezentované postupy pro odhad a predikci trendové slozky v Casovych fadach jsou
aplikovany na ziskaném souboru realnych dat z platebni bilance Ceské Republiky. Konkrétné
jsou zde pouzity hodnoty z obchodni bilance pro dovoz zbozi a sluzeb do CR. Vzhledem
k pfirozenym pozadavkiim na co nejvétsi objem souboru pozorovanych dat byl vybran jako
Casovy interval mési¢ni pozorovani (z Ucetni podstaty nelze zvetejiiovat kratsi interval).
Hodnoty mésicnich pozorovani jsou (v dané struktute) zvetejiiovany az od roku 2003 [2].
Odhadovana trendova ktivka charakterizuje aproximaci hodnot ze ziskaného souboru dat
pomoci spojité kiivky, kterd prezentuje trendovy vyvoj dat od minulosti az do soucCasnosti
a zaroven predstavuje jeden mozny podhled, kde by se tyto hodnoty mohly vyskytovat
v kratkém budoucim casovém intervalu v zavislosti na zvoleném ,,prodlouzeni‘
a kvalitativnim kritériu s vyuzitim prediktivniho modelu. Stru¢né feceno, jedna se o odhad
nezndmé a predpokladdané trendové kiivky z poslednich 36 pozorovani (mési¢nich k 4/2015)
s predikei na 12 pozorovani (mésicti). Volba delsiho predikéniho intervalu by jiz vzhledem
k dynamicky se ménicimu prosttedi ztracela smysl, naopak by byl vhodné&jsi krat§i ¢asovy
interval napt. 6 mésicu, ale zde by nevynikly silné a slabé stranky navrzeného modelu, jak je
ukéazéano na obrdzcich nize.

Obrazek 1: Odhad trendové kifivky (5/20012 — 4/2015) a 12 mésicni predikce vydajii z dovozu do CR v mil. K¢,
n =48

Odhad a predikce trendové krivky z dovozu v mil. K¢

TRENDOVA KRIVKA, REALNA DATA,

Uvedeny obrazek vykresluje skute¢na pozorovani (plna cara s body) véetné navrzeného
aproximacniho a predikéniho modelu trendové slozky, které jsou oddé€leny vertikalni kiivkou.
Vzhledem k ziskanym hodnotdm je jiZ na prvni pohled z grafu patrné, ze volba funkce ,,ptilis*
neovlivitiuje odhad trendové kiivky a naslednou predikci, ale naopak je zde dulezitd volba
kritéria, coz bude prezentovano dale. Z tohoto diavodu je znaslednych grafli vytazeno

wrwe

oproti ostatnim predikénim hodnotdm a pfedmétem zajmu zlistanou zbyla 3 kritéria. Dalsi
obsazené zjiSténi je, ze odhad trendové kiivky je ,,téméif* nezavisly na volbé funkce a kritéria
(vzhledem k casovému intervalu predikce), nicméné volba exponencialni funkce dava
v predikénich odhadech mirné ,,vys$§i“ hodnoty (v této konkrétni studii) pro del§i Casové

obdobi, viz nasledujici obrazky po odstranéni zminénych predikei.
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Obrazek 2: Odhad trendové kiiivky (5/20012 — 4/2015) a 12 mésicni predikce vydajii z dovozu do CR v mil. K¢,
vynechano Kritérium 1, n = 48

Odhad a predikce trendové kfivky vydaji z dovozu v mil. K¢

-------- Funkce 2, Kritérium 2 = = = Funkce 1, Kritérium 2 = = = Funkee 1, Kritérium 3 = = = Funkce 1, Kritérium 4

""""" Funkce 2, Kritérium 3 ssssseeee Funkce 2, Kritérium 4 === Konec redlnych dat, zaldtek predikce === Skute{nd data

g o S S
S G G S P g0

Obrdazek 3: Detailni pohled na 12 mésicni predikce vydajii z dovozu do CR v mil. K¢, vynechdno Kritérium 1,

n=12
Predikce trendové kiivky vydajl z dovozu v mil. K&
e Funkee 2, Kritérium 2 = = = Funkce 1, Kritérium 2 = = = Funkce 1, Kritérium 3 e Funkce 1, Kritérium 4 sssseeees Funkee 2, Kritérium 3 = + = Funkce 2, Kritérium 4

350 000

340 000

& 27000

2015/05 2015/06 2015/07 2015/08 2015/09 2015/10 2015/11 2015/12 2016/01 2016/02 2016/03 2016/04
0BDOBI

Na uvedeném obrazku jsou odliSné oznacCeny funkce, na kterych jsou patrné nékteré
poznatky. Pii detailnéjSim prozkoumani jsou viditelné shody v predikcich pii pouziti 2
kritérii. Jinymi slovy, ob& kritéria davaji prakticky shodné vysledky. Jednd se o kritérium
s vyuziti normy (Kritérium 2) a stfedni kvadratickd chyba (Kritérium 3), coz je ale ptfirozené.
Vzhledem k témto skute¢nostem, bude nadédle vynechano Kritérium 2, jak je ukazano na
nasledujicim obrazku.

Obrizek 4: Detailni pohled na 12 mésicni predikce vydajii z dovozu do CR v mil K¢, vynechdno Kritérium 1 a 2,
n=12

Predikce trendové kiivky vydaji z dovozu v mil. K&
«eee Funkce 2, Kritérium 3 = = = Funkce 1, Kritérium 3 e Funkee 1, Kritérium 4 = « = Funkce 2, Kritérium 4

350 000

340 000

/KA, REALNA DATA, ¥ MIL KE

TRENDOVA
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Na zaklad¢ ziskaného grafu jsou zde patrné opét nékteré rozdilnosti. Nejprve stoji za
zminku zjisténi, ze je mozné dosahnout ,,témeéf* shodnych hodnot pro odlisné zvolené funkce
1 kritéria popsané v tomto textu (viz plna a teckovana ¢ara véetné popisu konkrétnich hodnot
v grafu). Zaroven jsou viditelné zvysujici se odliSnosti v pouzitych piistupech pfi predikci na
delsi ¢asovy interval. Tj. zainaji se zde naplno objevovat jednotlivé rozdilnosti v pouzitych
piistupech, kdy linearni funkce dosahuje nizSich nebo témér stejnych hodnot jako funkce

exponencialni v zavislosti na pouzitém kvalitativnim kritériu a naopak.

Pro néasledny vybér predikéniho modelu v (nejen) této ptipadové studii (tj. pro ,,vhodny*
vybér predik¢ni funkce a kvalitativniho kritéria) je zde pouzit piistup vybéru na zakladé
nejmensi hodnoty souctu kvadrati odchylek pfi zatajeni poslednich (nejnovéjsich) ziskanych
realnych hodnot a jejich nasledné doplnéni k odhadovanym predikcim trendovych kiivek.
Predikce neznamé trendové slozky je zde provedena na zaklad¢ znalosti dat za posledni tfi
roky (5/2011 — 4/1014) se zatajenim poslednich 12 hodnot (posledni ziskand hodnota 4/2015).
Zatajeni pravé 12 hodnot je zvoleno pro ovéfeni rocni piredpovédi. Vysledné aproximacni
a predikéni kiivky jsou uvedeny na obrazku nize.

Obrazek 5: Odhad trendové kifivky (5/20011 — 4/2014) a 12 mésicni predikce vydajii z dovozu do CR v mil. K¢,
n =48

Odhad a predikce trendové kiivky vydajii z dovozu v mil. K&

= = Funkce 1, Kritérium 4 esssseeee Funkce 1, Kritérium 3 cecessnns Funkee 2, Kritérium = = = Funkce 2, Kritérium 4 == Konec dat, zaéitek predikce @ Skuteéna dat

VMIL KE

TRENDOVA KRIVKA, REALNA DATA,

V obrazku jsou plnou ¢arou se znackovanymi body vykresleny ziskané realné hodnoty
z platebni bilance, konkrétné hodnoty dovozu zbozi a sluzeb do CR. Ostatni kiivky
charakterizuji odhadované a predikované trendové kiivky v zéavislosti na pouzité¢ funkci
a kritériu. Z uvedeného je viditelnd ,pfibliznd* shoda predikovanych trendovych kiivek
v z&vislosti na volb& kritéria, zejména pii pouziti Kritéria 3, které predstavuje stfedni
kvadratickou chybu odchylek. Zaroven je mozné nahlédnout do odliSnosti pfi pouziti dvou
kritérii, které se od sebe jiz vice odliSuji nez v pfedchozim ptipadé, v zavislosti na zméné dat.
Pouzité métitko neni pftili§ detailni, proto je na dalSim obrazku uveden rozdil mezi pouzitymi
funkcemi pro stejné kritérium (pfesnéji Kritérium 3). Je zde vykreslen rozdil hodnot pro obé
funkce, které vypadaji na ptedchozim obrazku totoZné, ale je mozné vidét ,,zvySujici® se
rozdil v zavislosti na volbé délky predikéniho intervalu.
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Obrazek 6: Rozdily pri odhadu trendové kiivky (5/20011 — 4/2014) a 12 mésicni predikci vydajii z dovozu do CR
pro Kritérium 3 a obé pouzité funkce

Rozdil v trendovych kiivkach odhadovanych pomoci Kritéria 3

= = Rozdil Funkce 1a Funkee 2 pfi pouliti 3 kritéria

ROZDILV TRENDOVYCH KRIVKACH, REALNA DATA, Vv MIL. K

Pfi pouziti minimalni hodnoty souctu kvadratu odchylek mezi zvolenymi funkcemi
s vyuzitim Kritéria 3 se jevi jako vhodna predikce pro ziskané hodnoty pouziti Funkce 1, tedy
pouziti pfimky s jednim neznamym parametrem. Samoziejmé je nutné si uvédomit, Ze se
jedné o doporuceni, v tomto pfipad¢ na data z obchodni bilance charakterizujici dovoz zbozi
asluzeb do CR. Tabulka vyslednych hodnot, na jejimz zakladé byly formulovany uvedené
zavéry, je uvedena nize.

Tabulka 1: Soucet kvadratii odchylek pro pouzité funkce

Funkce Kritérium Hodnota
Funkce 1 (pfimka) - Kritérium 3 155 089 294
Funkce 2 (exponencialni) = Kritérium 3 155197971

3. Zavér

Odhad a predikce trendové slozky v Casovych fadach poskytuje dlilezité informace
Sirokému spektru lidi (investorim, majitelim, vedoucim, atd.) jak pfi fizeni rizik, tak i pii
ocenlovani ¢i tvorbé strategii. Pro odhad a predikci trendové slozky existuje cela fada piistupi,
které jsou popsany v literatute, napft. [3].

Ziskané vysledky ukazuji men$i vliv vybéru jednoparametrické funkce nez je vybér
samotného kritéria. Na konkrétnim souboru dat z platebni bilance bylo vybrano jako vhodné
optimalizac¢ni kritérium pro kratkodobou predikci stiedni kvadraticka chyba. Zaroveil zde
bylo ukazéno, Ze vybér jednoparametrické funkce pfili§ neovliviiuje ziskané predikované
ktivky a vybér ,,vhodného* kritéria miiZze zaviset i na konkrétnim souboru.
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Boilerplate reporting used by Slovak IFRS
submitters

Milos Tumpach, Katarina Mazikova, Milada Kucekova'

Abstract

We have examined the hypothesis that in many cases, notes of the different submitters of
financial statements contains the same “shallow” text. Such practice contributes to an increased
risk that the financial statements will not provide a true and fair view of the financial positions
and the performance of an accounting entity. Until quite recently, notes compiled in Slovakia
under the national accounting regulation were in the structured, rather than loose narrative,
form. Consequently, we have decided to analyze the existence of “boilerplate reporting” in the
sample of financial statements provided by the Slovak IFRS adopters and covering the year
2013. To do so, from all notes in the sample we had extracted only the text that is related to
income taxes. Subsequently, we have computed the Serensen—Dice coefficient that is presenting
similarity of different texts. As a result of our research, we have been able to found the evidence
that such practice is rather common.

Key words

boilerplate reporting; disclosures; income taxes; IFRSs; discourse analysis
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1. Introduction and the aim of the paper

It is a general understanding that the accounting shall provide various stakeholders with
relevant information on a timely basis. The first problem arises because of the existence of
different stakeholders with a numerous, quite contradicting interests and requirements. For
example, unlike the creditors who are willing to assess the paying ability of their debtors, the
investors would rather know the actual and prospective returns of their investments. It leads
inevitably to a dichotomy in accounting approaches towards a compilation of financial
statements. While the interests of the former stakeholders are best served by an asymmetrical
measurement of the assets (taking into consideration their impairment, but not excess of the
value over their acquisition cost), the latter substantiates a mark-to-market approach to their
valuation (Juhdszova, 2014). In practice, however, the accounting standards for the
compilation of financial statements are using various sorts of mixed models — what inevitably
results in decrease of the comparability of presented accounting information. It also leads to
the increased costs of preparation, auditing and interpretation of accounting information, not
to mention the escalation of the opportunity costs related to lost gains that have not realized
because of the improper data used for decisions. For example, because of the differences in
accounting systems, most of the models of financial distress which have their origin in the
United States needs to be costly modified for the Slovak realities.

To keep the costs on a reasonable level, regulating bodies across the world have been
trying to harmonize requirements for financial statements. Also, apart from the structured
financial data, the preparers provide the users with an explanatory commentary in the notes
(being a part of the financial statements). It is primarily important not only in cases when

' Milo§ Tumpach, prof. Ing. PhD.; University of Economics in Bratislava; tumpach@euba.sk
Katerina Mazikova, doc. Ing. PhD.; University of Economics in Bratislava; mazikova@euba.sk
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there are several accounting treatments for the same transactions but also in cases where the
accounting treatment depends on the judgment of the management of a company. If properly
disclosed, the commentary would enable the knowledgeable user to assess even those facts,
for which monetary value cannot be determined. As a result, such approach could vastly
enhance ability of the users to evaluate the impact of various scenarios of future on a financial
position and the financial performance of a company. So far we spoke about the first problem
of accounting data — but there are some other problems too. What if the data presented do not
conform to the true and fair view of the company’s business” matters — either as a result of
intention or error? Indeed, accounting systems have some inherent validation control for the
structured financial data. Apart from traditional use of double-entry as one of the inherent
controls, there are some other techniques used for validation. In past, Mulford and Comiskey
(2002) have provided an in-depth overview of approaches uses for detection of so-called
“creative accounting” practice. Dechow et al. (2012) have proposed a model, which uncovers
“earnings management” through the analysis of reversal of accruals. Dutta (2013) has
described the use of various statistical techniques (including Bayes theorem and sampling
techniques) applied in the detection of fraud. Beneish (1999) have introduced a single score
that measures a risk of fraud through the quantification of manipulating and motivation
signals. Surprisingly, only a little research (for example Matthies and Coners, 2015) have
been focused on revealing of accounting frauds through the analysis of unstructured
commentaries disclosed in notes.

Because of qualitative character of unstructured non-measurable data, their analysis is
indeed a challenge. It is also a reason, why, since its earliest day, the forensic linguistics have
taken a reactive rather than proactive approach. Many academic researchers have used it in
the posterior analyzes of the imperfection of legal language (Mellinkoff, 1963). The forensic
linguistics have been also traditionally used in resolving authorship disputes (Solan and
Tiersma, 2004). In later years, the emergence of the comprehensive statistical and data mining
software packages allows the use of text mining for other purposes as well. For example, use
of linguistic analysis of unstructured insurance claims have been depicted by Coulthard and
Johnson (2010) and Miner (2012). Text mining of the unstructured non-financial data is also
used for sentiment and opinion analysis (Liu, 2012). In 2013, the Securities and Exchange
Commission (SEC) announced the adoption of the software for the revelation of warning
signs of earnings manipulation in unstructured part of the annual reports (Eaglesham, 2013).

Though the use of boilerplate text (that is, common phrases shared by many submitters in
the narrative part of their financial statements) is not an irrefutable evidence of the fraud. It is
rather a sign of negligence and missed accountability of the company to the public. For the
purpose of our paper, we have decided to focus on this aspect of financial reporting by
modifying the latter approach of the SEC. As a result, we have aimed our research on testing
the similarity of a financial statements with the financial statements prepared by other entities
in a sample.

2. Methodology

Because of the linguistic nature of our research, we have decided to focus on financial
statements provided in the Slovak language by Slovak preparers. In Slovakia, most of the
businesses are preparing their financial statements under the national accounting regulations
(e. g. Act on Accounting, numerous by-laws of the Ministry of Finance). Also, following the
Regulation of the European Parliament and of the Council No. 1606/2002, some entities shall
prepare their annual financial statements in accordance with [International Financial
Reporting Standards (IFRSs). Because the use of two different reporting frameworks will
naturally yield lower level of similarity across the financial statements, for our purposes we
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have selected the IFRSs as the base framework. There were three additional reasons for our
decision. First, national accounting regulation allows replacement of the narrative disclosures
in notes with the tabular form presented as a checklist. Consequently, carrying out linguistic
analysis of similarity wouldn't make sense. Second, based on the previous experience
(KordoSova and OndruSova, 2011), we consider the requirements of national accounting
regulations related to disclosure of non-financial information to be vastly inferior to that of
the IFRSs. Third, according to law, financial statements prepared under the IFRSs have to be
audited by an independent auditor. It leads to a limited bias of the research because the audit
by itself decreases the likelihood of occurrence of error and fraud. To control the bias we have
designed our research as exploratory, with a focus on type II (rather than type I) error. And
finally, we have selected the IFRS submitters (including the insurance companies and banks)
because they are major contributors to the GDP of Slovakia (BrokeSova et al., 2014).

Though the precise list of Slovak IFRS submitters is not publicly available, we have
compiled its proxy by filtering the public fillings based on the criteria for IFRS adoption as
promulgated by the Act on Accounting. The final list contains 142 Slovak submitters which
are compiling their financial statements in accordance with the IFRSs. In the next step, we
have retrieved annual financial statements covering the year 2013 for all of the 142 submitters
from the electronic register of financial statements in Slovakia (www.registeruz.sk). Because
the submitters are from the different industries (majority of them were insurance companies,
banks, retailers, car makers, construction companies, investment companies and trusts) there
is an increased risk of inherent dissimilarity of the text of financial statements. Consequently,
we have decided to analyze only those parts of the financial statements, which contains the
non-structured information about the income taxes. In our opinion, such information is
deemed to be presented by all submitters, and its scope and structure is not significantly
affected by a respective industry. Furthermore, IAS 12 calls for disclosure of quite an
extensive amount of non-financial information on income taxes, thus ensuring enough lexical
material to conduct the analysis.

In the next step, the income tax related excerptions from each of the 142 financial
statements were preprocessed and subsequently retrieved as the separate files by the
Wordsmith Tools 6.0 linguistic software (Scott, 2015). Instead of traditional approach to
similarity analysis which is using the comparison of the /ist of words between two files, we
followed the idea of using a list of multi-word units instead (Grant and Bauer, 2004; Spottl et
al, 2003). For multi-word units, we have opted for clusters containing a sequence of five
neighboring tokens (in our case words, prepositions, abbreviations, and numbers). Were the
clusters been derived from the overall text rather than from the separate sentences, the result
would be affected by the order of the sentences in the text. Let’s assume that analysis is
conducted on two sentences: A, with the vector of tokens Al through A5 and B with the
vector of tokens B1 through BS5. The final set will contain the cluster {A2, A3, A4, A5, B1}
only if A precedes B and {B2, B3, B4, B5, A1} only if the opposite is true. To control such
risk, we will derive the clusters from a separate sentence, without any overlapping between
them. In our opinion, this approach detects the use of boilerplate text (that is, commonly used
phrases) better than a simple comparison of wordlists. While the number of tokens in the
cluster was determined arbitrarily, it allows detection of similar phrases without substantially
contributing to risk arising from omitting sentences with fewer tokens — which might distort
the results of the analysis. For each of the financial statements, a separate list of clusters have
been derived. Finally, each of 142 lists of clusters has been compared to each of the remaining

141 lists. As a result 10011 (= 2224270

comparison would be made with the use of the Sorensen—Dice score as suggested by Rychly
(2008) for testing similarity. In our case, the Serensen—Dice score will be computed as:

) pair comparisons will be carried out. The
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2 x number of identical clusters contained in both financial statements (FS)

number of clusters derived from FS 1 +number of clusters derived from FS 2’

The score can take any value from the closed interval (0; 1) with O with no similarity
whatsoever and 1 for an identical pair. After the determination of the Serensen—Dice score for
each pair of lists of clusters, their values are arranged in the form of a matrix (with both
columns and rows representing the respective financial statements). For each column, the
highest values of Serensen—Dice score achieved by the respective financial statements would
be selected and included in the vector of similarity score. For the vector, the percentiles would
be determined in the final step. Based on the percentiles, we conclude about the existence of
the boilerplate reporting in the financial statements of the Slovak IFRS submitters.

3. Findings and conclusions

In accordance with the plan, we have carried out 10 011 comparisons of the lists of
clusters, each one for one pair of financial statements in our sample. Thus, for every one of
142 financial statements we have 141 Serensen—Dice scores, out of which we have selected
those with the largest value. To cope with the risk of double-counting the impact of the same
pair, we have removed all duplicates and arrange the remaining 100 scores in the ascending
order.

We have found the lowest level of Serensen—Dice score amounts to 0.0337 and the highest
being equal to 1.0000. In other words, for any randomly selected pair of two financial
statements, at least 3.37 % of the average number of five token clusters (FTC) is shared by
both financial statements (the average being computed for that pair of the financial statements
only). To provide a detailed overview of the use of boilerplate reporting, we plot the
frequency distribution of the Serensen—Dice score presenting similarities among the financial
statements (see Figure 1).

Figure 1: Frequency distribution of Sorensen—Dice score
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We can see, that second quartile has the value of the score equal to 0.4517. It means, that
half of the pairs of financial statements have at least 45.17 % of the average number of FTC
identical — something that cannot be explained by a pure and haphazard coincidence of the
text. We assume that the submitters are applying the boilerplate reporting. In other words, the
submitters are using the very exact phrase that has been already used by somebody else (e. g.
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regulators, auditing companies in their model financial statements or other submitters). To
support our conclusion, we have determined the average value of Serensen—Dice score
between pairs of the most similar financial statements (FS), audited by one of the 4 large
(Big4) and 3 medium sized auditing companies (Nbig4) in Slovakia (see Table 1).

Table 1: Sorensen—Dice similarity score between two most similar financial statements and

FS 2 audited by:
Bigd (1) | Big4 (2) | Big4 (3) | Bigd (4) | NBigd (1) | NBigd (2) | NBigd (3)
.. | Bigd (1) 53% X X X X X X
z Big4 (2) 26% 61% X X X X X
T |Bigd 3) 33% 33% 48% X X X X
S | Big4 (4) 34% 28% n/a 38% X X X
= [ NBig4 (1) 22% 55% n/a n/a 68% X X
£ | NBig4 (2) 52% 54% n/a n/a 19% n/a X
NBig4 (3) n/a 9% n/a n/a n/a n/a n/a

What can be seen in Table 1 is a fact that, on average, there are higher values of similarity
scores among the financial statements audited by the same auditing company that among
those ones which are audited by the different auditors. It is quite surprising because it can be
interpreted either as a willingness of a customer to use the text which has been already
directly or indirectly approved by its auditor (e. g. in other financial statement auditing by
him) or as an evidence of the direct participation of an auditor in the process of compilation of
financial statements. However, one should take into consideration that the table is slightly
biased because of the methodology used in our research. For example, even though there is
indeed certain similarity between, say, financial statements audited by the third and fourth
Big4 companies, the table didn’t say so. The reason is, that the table is supposed to provide
information only about the relationship between the most similar financial statements.
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Public Risk Management (PRM)

Piotr Tworek'

Abstract

The paper aims to present the concept of Public Risk Management (PRM), proposing at the
same time that the approach should be used in public sector organisations. Risk management is
currently a major constituent of modern public management. It is also a process which forms an
integral part of governance in public organisations. Therefore, it should be analysed in terms of
its functions as well as its functionality.
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Introduction

Nowadays increasing attention is paid to the problems of risk in the public sector. It is also
advocated that risk should be managed in all types of public organisations by means of
specific methodology. For this purpose, a new managerial role of Public Risk Manager — an
officer in public institutions whose task is to manage public risk — has been established in the
USA [1, 2]. As a consequence, public organisations are less exposed to the threats which may
occur. What is important here is the right identification of public risk, since any errors or
omissions at this stage will subsequently lead to incorrect risk estimation and the selection of
inappropriate risk handling strategies and risk responses. Apart from risk management
methods, the knowledge of key principles underlying the concept of Public Risk Management
(PRM) is essential as a practical application of science. These issues are addressed in the
paper, the basic objective of which is to outline the concept of Public Risk Management
(PRM), presenting its possible applications in organisations operating in the public sector.
This is the prescriptive dimension of the paper. In Poland, that issue is currently debated due
to the amendment to the Public Finance Act of August 27, 2009 [3], under which entities
operating in the public finance sector are required to implement risk management. The paper
is mostly theoretical and conceptual in its character. The methods of induction, deduction and
synthesis have been used. The paper also contains a review of literature on the subject.

1. What is public risk?

The specific character of the public sector makes it difficult to arrive at a single explicit
definition of public risk. Due to the uncertainty the public sector is exposed to, an attempt to
describe risk by a distribution of probability becomes a tall order. Therefore, practical
management of public risk is a challenging process because of a multitude of risk factors. In

! Piotr Tworek, Ph.D., Assistant Professor, Department of Public Management and Social Sciences,
Faculty of Economics, University of Economics in Katowice, 1 Maja 50 Street, 40-287 Katowice,
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general public risk may be defined as a possible loss, damage, threat or any other hazard in the
public space. In mathematics, the following formula may be used to summarise it:

PR:ip[ G
=1

where, PR stands for public risk, p; is the probability of occurrence of i"™ risk and ¢; means its
consequences [4]. However, risk consequences in public management may be understood
differently and, just like in the commercial sector, they often may — although are not bound to
— bring about financial effects. What matters most in public management is its positive
perception by the general audience. Risk management may not only contribute to the success
in overall management of public institutions but also effectively alleviate any negative
perceptions by the public. There are many reasons why risk should be managed in the public
sector, e.g. a threat of terrorism [5], disturbances related to the introduction of new IT systems
(e-risk) [6], corruption and fraud [7], problems in internal communication [8], poor quality of
public services [9], medical threats in a society (HIV/AIDS epidemic), hazards and
disruptions related to and resulting from the execution of public investment projects [10], etc.
Since risk, in its practical dimension, may take a variety of forms, therefore it is so difficult to
define this category once and for all. It may be assumed that any deviations from an
established standard should be regarded as public risk. This is a dynamic and pervasive
phenomenon, which is associated with the exposure to a loss or damage, having usually a
wide spectrum of effects and occurring over time [11]. This means that the risks public
organisations need to face are any potential adverse deviations, which may occur in relation to
the expected results of activities conducted by these organisations [12]. The risks which
should be managed in the public space are presented in Fig. 1.

Fig. 1 shows only the selected major types of public risks, including the potential costs
(financial losses) of their occurrence (the economic dimension of risk). Many of these risks
(Fig. 1) are virtually impossible to predict e.g. a risk of natural disasters, wars or even nuclear
accidents [13]. To give an example — nobody was able to predict a nuclear plant disaster in
1986 in Chernobyl, the USSR, which caused irreversible damage to the public space and, in
particular, the natural environment, the consequences of which the societies are still suffering
from. The costs of that accident are estimated to amount to approx. 160bn dollars. Similar
effects are caused by acts of god (natural risk), such as an earthquake under the Indian Ocean
on December 26, 2004, which led to a tsunami that destroyed the South-East Asian coast,
killing 290,000 people, as well as the epidemics (epidemiological risk) that broke out in many
countries affected by the disaster. An example of such risk may be Hurricane Katrina in the
US in 2005, which almost completely destroyed the city of New Orleans in Louisiana and its
public space, as most public institutions stopped working at that time and the crisis
management measures undertaken included even the announcement of a state of emergency
and the use of military forces [1]. The hurricane caused the losses of about 150bn dollars. In
addition, it should be stressed that the risks shown in Fig. 1 may equally well refer to entities
operating in the commercial sector. That is why — in theory and in practice — similar risk
management methodology is recommended, subject to any necessary modifications of risk
identification and quantification methods. Irrespective of the types of public risk and public
risk factors, the mechanism of risk is always and everywhere the same, i.e. every risk has its
source and every risk leads to some specific consequences.
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Figure 1: A map of risks in the public space (organisations)
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2. Managing risk in the public sector — methodical aspects

As risk in the public sector can never be eliminated altogether, it has to be managed using

appropriate methods, techni

ques and tools. It is recommended, at the same time, that the

public risk management process should be divided into four key phases, namely:

basic risk subcategories,

risk identification, which means the recognition of public risk sources and specification of

risk analysis and assessment, which involves risk estimation and determination of its

impact on a public organisation,

risk reaction, which involves the choice of appropriate methods or ways to prevent the

risks which have previously been identified and quantified,

risk monitoring and control, which involves following up on the effects of day-to-day risk

management and the progress in a public risk management process [1, 15, 16, 17].
A four-stage risk management process in a public organisation is presented below in Fig.
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Figure 2: Public Risk Management: A flowchart of a risk management process in a public organisation,
taking into consideration the role of the Public Risk Manager
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The risk identification phase, as already indicated in the introduction, seems to be the most
important one from among the public risk management phases shown in Fig. 1. In order to
correctly identify public risk, the methods offered by Enterprise Risk Management (ERM) [4,
17, 18, 19] may be deployed. A particularly useful one is a checklist, commonly used in the
commercial sector [1]. In addition to a classical checklist, public risk managers may also try to
identify risk by taking advantage of such methods as brainstorming, document review,
scenario analysis, audit and internal controls, hazard and operability study (HAZOP) or
business analyses which deal with specific areas of an organisation’s activities, describing
internal processes as well as external factors which may affect such processes [20]. These
methods are recommended for practical risk management in the public sector by the UK’s
Federation of European Risk Management Associations (FERMA), which was established as
a result of cooperation between the National Forum for Risk Management in the Public Sector
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(ALARM), the Association of Insurance and Risk Managers (AIRMIC) and the Institute of
Risk Management (IRM). An advantage of this standard is the fact that — unlike many other
methods (e.g. Enterprise Risk Management — COSO II) applied in the commercial sector — it
has been devised having public institutions in mind [20, 21]. The assumptions of the standard

are presented in Table 1, in comparison with COSO II.

negative aspects of risks but focuses
primarily on the former ones.

Feature FERMA Standard Enterprise Risk Management — COSO II
The combination of the probability of an A possibility that an event will occur and have
event and its consequences. The standard a negative impact on the achievement of objectives.

Risk definition | draws attention to both positive and It addresses negative and positive (opportunities)

aspects of risks.

Risk management

The process whereby organisations
methodically
address the risks.

Conducted by an entity’s board of directors,
management or any other personnel. This process is
applied in strategy setting and across the company,
designed to identify potential events that may affect

management process and its stages.

definition the entity, manage risk which is within its risk
appetite and provide reasonable assurance regarding
the achievement of entity objectives.
The standard may be applied in any types of Universal standard designed mainly for American
Application organisations, including the public sector. listed companies.
. A very general description of the risk A very detailed description of stages within the risk
How detailed

management process.

How formalised

Entities participating in the process are
identified and it is recommended that general
internal regulations should be established.

A risk management system relatively strongly
embedded in an entity’s structure and a need for
wide-ranging legislation.

Objective setting

No special section dealing with goal setting.
The impact of risk management on achievement
of strategic goals is emphasized.

Objective setting is a stage of the risk management
process. It emphasizes that risk management should
be correlated with the achievement of strategic
objectives. Four types of objectives are
distinguished: strategic, operations, reporting and
compliance.

Risk identification

Risk identification is treated as part of risk
analysis, which comprises risk description and
risk estimation. Few directives are given in this
area. It’s recommended that risk identification
should be conducted in a methodical way to
ensure that all activities are defined. An
appendix to the standard includes a short list of
risk identification techniques.

Within risk identification, the standard refers to the
analysis of a company’s internal and external
environment, which may be a source of events that
have a positive or negative impact on the strategy
implementation (suggests a catalogue of internal
and external factors). COSO provides detailed
information about risk identification techniques
(with examples).

Risk estimation

As soon as the risk evaluation stage is
completed, risks need to be referred to pre-
agreed criteria and a decision about further
actions should be taken.

No separate section about estimation. Some
references to risk estimation may be found in the
section on risk assessment and risk response.

Reporting and
communication

Reporting and communication (internal and
external) are discussed before the risk response
section.

COSO anticipates that reporting and communication
should follow risk response and control activities.

Risk response

FERMA doesn’t pay much attention to this
issue. It’s underlined that risk control and
mitigation are part of risk responses, just like
risk avoidance, transfer and financing.

COSO distinguishes four possible risk responses:
avoiding, reducing, sharing or accepting risk. It
provides a brief analysis of costs and benefits. More
details can be found in the volume on Application
Techniques.

Monitoring of risk
management
process

Monitoring should bring information about risk
identification and appropriate control actions
to be taken.

COSO distinguishes two kinds of monitoring

— ongoing (in progress) and ad hoc. The standard
provides a detailed description of the observation
process, including the subjective and objective
scope of reporting.
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The standard specifies the roles and scope of The standard outlines the roles and responsibilities
responsibility for: the Board of Directors, of: board of directors, managers, CRO, financial

Responsibility for | Business Units, the Risk Management Function | officers, internal auditors and external parties. The
risk management | and Internal Audit. In addition, it deals with a | supplementary part includes detailed examples of
risk management policy and resources needed | job descriptions for CRO, CEO, audit committee
to implement the risk management process. and risk committee.

Table 1: Risk management standards according to FERMA and COSO II — comparative analysis

Source: [22].

The solutions of the FERMA standard (Tab. 1) may serve as the foundation for the concept
of Public Risk Management (PRM), which perfectly reflects the doctrine of New Public
Management (NPM). Taking into consideration the points raised before, however, the concept
of PRM should also be adapted to act as International Public Risk Management (IPRM), since
public risk as such is a global phenomenon. Due to its international character, public risk
needs to be managed in a systemic manner. Practical risk management in public organisations
should be formalised and integrated with the overall process of management. It results from
the fact that risk management is an integral part of strategic management in public
organisations. A successfully implemented and well maintained risk management system may,
first of all, increase the probability that the goals set by a public organisations are going to be
fulfilled; secondly, promote a pro-active approach to management; thirdly, raise awareness
about the need to identify and deal with risk in public organisations; fourthly, support and
enhance the identification of potential threats; fifthly, establish a solid basis for making right
decisions and for planning in a public organisation; sixthly, facilitate the compliance with the
law and improve financial reporting; seventhly, contribute to effective governance and
strengthen stakeholders’ trust in a public organisation; eighty, better the control mechanisms
and allow for effective allocation and use of resources in a public organisation; ninthly, make
the activities conducted by a public organisation more efficient and effective; tenthly,
minimize financial losses in a public organisation and lead to savings; and eleventhly,
improve the learning process in a public organisation [20].

Conclusion

Due to its specific character, public risk has to be managed in a systemic manner. This may
be done through Public Risk Management (PRM), discussed in the paper, the implementation
of which in public institutions may contribute to higher effectiveness of their activities and
management processes. Under the Poland’s current legislation this applies to such entities as
»(-..) public authorities, including state administration, state control and law protection bodies
as well as courts and tribunals, local government units and their associations, budgetary units,
self-governmental budgetary establishments, executive agencies, budgetary economy
institutions, state appropriated funds, the Social Insurance Institution (ZUS) and funds
managed by ZUS, the Agricultural Social Insurance Fund (KRUS) and funds managed by the
head of KRUS, the National Health Fund (NFZ), independent public healthcare centres,
public universities, the Polish Academy of Science (PAN) and organisational units created by
PAN, state and local government cultural and film institutions, other state or local government
legal persons established under separate acts in order to perform public tasks, excluding
enterprises, research institutes, banks and commercial companies® [3]. In addition, the concept
is highly suitable for the application in such areas as civil defence or the army. Therefore,
public risk should be analysed not only on a micro- (Fig. 2) but also on a macro scale (Fig. 1).
In particular, the concept of PRM should mean, first of all, that risk has to be handled across
all the areas in which a public organisation operates; secondly, it is very clear who manages
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risk and who bears the responsibility for this in a public organisation — Public Risk Manager;
thirdly, the whole range of risk management methods should be used, including the
adaptations of the risk management models which have been well tried and tested in the
commercial sector; fourthly, risk management also refers to the entire public space, with the
focus on the role of stakeholders and the category of political risk, without excluding
behavioural aspects (risk perception) [23], fifthly, risk management is a continuous
phenomenon and, consequently, it has to be looked upon as a process; sixthly, effective risk
management contributes significantly to the improvement in effectiveness of a public
organisation’s activities; seventhly, a complete process of risk management is subject to
regular and day-to-day control since some new, previously unknown risk factors may appear
any time, due to the dynamic nature of public risk [1]. The implementation of these rules in
practical management may lead to a considerable reduction in the global risk a public
organisation is exposed to and has to cope with.
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Methodical problems of response to the risks in
investment and construction processes: a case of
Polish largest developers (survey research)

Piotr Tworek, Jozef Myrczek'

Abstract

Both in theory and in practice, investment and construction processes may take a variety of
forms and run in different scopes. One type of projects carried out in the construction industry
are property development investments on the residential real property market. Developers have
to be able to manage risk effectively and — what is particularly important — respond to this risk
in the right way. Therefore, the paper aims to present risk responses in investment processes
undertaken by developers. In addition to theoretical and conceptual deliberations, the paper
outlines the results of empirical research conducted among the largest developers on the Polish
market.
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Introduction

Any investment project in the real estate market is invariably linked with risk [1]. As risk
can never be entirely eliminated, it has to be managed appropriately, since this ability, on one
hand, may contribute to savings in property development businesses and, on the other hand,
add value to these enterprises. In particular, the knowledge of right methods and risk
responses allows the parties involved in investment and construction processes to reduce the
influence of global risk on a project implementation process. In practical terms, risk responses
are often limited to reducing the impact of earlier detected threats, while the risk response
process directly refers to risk consequences which property development companies need to
tackle [2]. In literature, the concept of risk management strategies is sometimes used when
specifying types of risk responses in the construction sector [2, 3, 4]. Looking at a property
development process as one type of investment and construction processes, special
consideration should be given to the role of a developer-investor, that is ,,(...) an entity which
undertakes investment projects at its own risk, and puts objects created in such projects for
sale, already at the outset of an investment process, in order to generate a profit”[5]. A
developer’s risk in this context should be seen as tantamount to a risk of a specific
development project or a portfolio of projects carried out by the developer. In particular ,,(...)
the basic developer’s risk are possible problems with finding tenants or buyers for the real
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property because of the concentration of investments, which is not compatible with the market
demand and frequently results from the unattractive location and the concept of how the
facility should be used. (...) The further the developer moves away from the market segment
they come from and tries to carry out investment projects for which they lack experience in
locations which are unknown to them and on a scale which exceeds their managerial abilities
and financial capacity, the higher the risk“[6]. Such a definition of risk refers to the category
of investment risk. However, one should not neglect the role of a construction-developer,
which is quite common, as well as a service-developer or a land-developer. No matter how the
developer is defined, the most important thing is the knowledge of risk response methods and
techniques. Therefore, the paper aims to outline the problems of risk responses in investment
processes carried out on the residential real estate market (residential construction). In
addition to theoretical deliberations the paper also presents the results of some empirical
research conducted among the largest developers operating on the Polish market. The
empirical research was done in October and November, 2013 among the developers belonging
to the Polish Association of Business Developers (Polski Zwigzek Firm Deweloperskich —
PZFD) — as of October 31, 2013 — 99 enterprises, as well as the developers from the WIG-
Developers stock exchange index (as of October 31, 2013 — 25 listed companies). Ultimately,
from among 124 entities a group of 100 developers (listed companies and limited liability
companies), employing over 50 and 250 people, whose core operations (as indicated in their
articles of incorporation) was property development, were surveyed. The basic research
methods were questionnaire survey (with the questionnaire response rate of 27%) and face-to-
face interview. Induction, deduction and synthesis were also used in the research.

1. Risk reaction as part of Construction Risk Management (CRM):
a case of Polish largest developers (survey research)

Risk management in construction is a challenging and complex process, which requires a
lot of professional knowledge and experience from the people involved in risk identification,
quantification and, subsequently, response processes [2, 4, 7, 8, 9]. An essential issue here is
the knowledge of methods, which can be used in specific phases of a risk management process
[4, 10]. A risk identification stage is extremely important [10], as any errors and omissions at
this stage will lead to incorrect risk estimation (incorrectly estimated probability and risk
consequences, which result from the very definition of risk in science) and will then prevent
an appropriate risk response. What responses may be considered in residential construction as
a reaction to appropriately identified and estimated risk is outlined in Table 1.

In addition to showing the major ways and methods of risk responses that may potentially
be applied by developers in their investment projects on the residential real estate market,
Table 1 also indicates the key categories of risks that are likely to occur in development
projects. In particular, there may be ,,(...) the following risk factors determining the success of
real property projects:

e market factors (wrong estimate, volatility of demand and rent rates, new competitors,
etc.),

e political factors (unforeseeable changes in the government’s social, economic and tax
policies etc.),
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b5 = &
£ £ b ;
Risk category 3 = E Consequences § § Accepted strategy and risk management measures
2 g ET
A~ S -3
Technical risk
1. Project completion risk
Initial project Impossible to found the building, use of Strategies: risk avoidance and risk mitigation;
completion risk e very expensive alternative solutions S g | Measures: expert evaluation of land and possible foundation (pre-
(insufficient 5y ,Aaa_) (replacement of soil, foundation on stilts ‘& & | intervention phase), the need to have a construction site vision for
carrying capacity = Tg etc.) g £ | future contractors (near the close of the pre-intervention phase )
of the land)
A risk of conflicts Disagreement about the entire process of Risk avoidance strategy;
when performing a > execution — leads, first of all, to higher § Measures: very clear prior specification of contractual terms and
contract: Investor fﬁ costs % their acceptance by contractors (pre-construction phase), tried and
—General —g é tested legal and technical solutions (pre-construction phase and
Contractor 2 'b% construction phase), coordination meetings, highly qualified
Eo > supervision inspectors, personal culture of supervisory staff
= Zz (construction phase)
A risk of The contractor’s failure to meet Risk avoidance strategy ;
contractor e contractual terms, the investor’s high jz 5 | Measures: reliable selection process and detailed control of tender
insolvency =y &: losses, the need for another costly tender 20 8 | documents (pre-construction phase), collecting information about
(bankruptcy) = g procedure %‘) E | contractor’s economic and financial condition (construction phase)
The contractor’s Often results in accepting ‘alternative’ Risk avoidance strategy ;
insufficient > 2 solutions, prolonged deadline for facility % 5 | Measures: detailed analysis of potential contractors’ technical
technical capacity %u ] transfer for use, occasionally may lead to i:“ & | capacity (pre-construction phase), coordination meetings, highly
= Tg a construction disaster %‘3 £ competent supervision inspectors (pre-construction phase)
Schedule slippage Missed deadlines which also lead to cost Strategies: risk avoidance and mitigation, possible pro-active risk
overruns, sources of finance, project cash acceptance, possible risk transfer;
flows and business at risk 3 Measures: precise schedule based on the investor’s cost estimate,
g‘ reliable selection of an experienced contractor, clear specification
% zj of contractual terms and their acceptance by contractors (pre-
g < construction phase), project budgeting and scheduling, use of
E é controlling tools, tracking progress in work, an ability to solve
2 conflicts, effective and highly qualified supervision inspectors and
S project management staff, recognition of provisions, insuring the
construction site (construction phase)
Cost overruns Cost overruns, sources of finance, project Strategies: risk avoidance and risk mitigation, possible pro-active
cash flows and business at risk risk acceptance, possible risk transfer;
Measures: precise investor’s cost estimate and reliable selection
TT g of an experienced contractor, clear specification of contractual
=} g terms and their acceptance by contractors, securing funding for the
} % construction (pre-investment phase), turn-key contracting, project
Eo 2 budgeting and scheduling, use of controlling tools, financial
== 3 monitoring, tracking progress in work, an ability to solve conflicts,
effective and highly qualified supervision inspectors and project
management staff, recognition of provisions, insuring the
construction site (construction phase)
Project completed o Assumed production capacity not Risk avoidance strategy;
not in line with E available, defects and shortcomings in the % Measures: clear specification of one’s own requirements and
accepted = facility operation phase, in extreme cases g § guidelines for designers, selection of a reputable design office and
assumptions i — a construction disaster 2 g« experienced designers (pre-construction phase), effective
'Eo £ = | designer’s supervision, the need to show changes in design
= © (construction phase)
2. Facility
operation risk
Unpredictable Higher overall costs and repair costs, ° Strategies: risk avoidance and mitigation, possible pro-active risk
technical defects deteriorated quality and standards of flats = acceptance, possible risk transfer;
and shortcomings K for rent, lower planned income from rent, & _ | Measures: construction of the building according to the design, use
of buildings z'_g possible uninhabited flats é g of tried and tested project solutions (pre-construction phase),
S S E | frequent control of technical condition of buildings, reliably
&~ £ maintained construction log book, storing of documentation,
5 qualifications and experience of repair workers, insurance of the
building (facility operation phase)
Economic risk
1. Management ° Mismanagement, cost overruns and . | Strategies: risk avoidance, pro-active acceptance;
and operational = missed deadlines in the construction and fg é Measures: selection of experienced managerial staff, staff training,
risk S - facility operation phases, conflicts O E | staff motivation, contract agreements
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2. Market risk Due to a long project lifecycle, future Strategies: risk avoidance, pro-active acceptance;
% returns are not certain 2 Measures: long-term tenancy agreements (shell and core), long-
% g term contracts with suppliers of utilities, regular periodical market
a g research, supply and demand in the construction services market,
2 ] advertising of one’s own products, identification of substitutes,
8 A analysis of the region’s economic situation, unemployment
(facility operation phase)
3. Financial risk Higher interest rates, project insolvency, Strategies: risk transfer and acceptance (active and passive)
= failure to reach the assumed rate of return 3 Measures: lenders’ participation in risk sharing (possible
_§ g‘ negotiation of credit repayment), negotiated favourable credit
a % terms, reducing the maximum project debt to the size which can
2 -2 be timely repaid (pre-construction phase), strict financial
8 A monitoring, project budgeting and scheduling, balancing project
cash flows in the same currency (facility operation phase)
Other risks
1. Political risk Decreased tenancy ratio (higher Strategies: risk mitigation and pro-active acceptance;
> unemployment, lower minimum wage, = . | Measures: analysis of threats, involving the local (communal)
%’ higher inflation, young people leaving to g‘) é authorities in the project, pledges, state guarantees
= live and work abroad), reduced profit 5 g
= (higher tax burden, sluggish market) =
2. Force Majeure Unpredictable losses, damage to Strategies: risk transfer and acceptance (active and passive);
risk o buildings, higher repair costs, payment of = . | Measures: insuring the project against unforeseeable events —
%o gé compensations, decision not to rent E‘) é insurance policies, partial sharing of risk by lenders, ensuring
s Té és € | additional funding for emergencies (construction and facility
operation phases)

Table 1: Risk reaction: the case of residential construction — methodical approach (cont.)

Source: [3].

e technical factors (unreliability of some prototype solutions used in the facility, difficulty
in developing modern technologies in facility construction and operation etc.),

e random factors (long-term climate changes and other natural phenomena)”[11].

At the same time ,,(...) participants of the real estate market are also exposed to some
other source of risk, such as:

e legal risk, which is connected, for example, with an unsettled legal status of the real
property or the inaccuracy of land and mortgage registers, and result from changes in the
legal environment (local area development plans, environmental protection, tax system),
[as well as a contracting party’s failure to meet their contractual obligations],

e business environment risk, which results from changes in the environment and the
neighbourhood of the real property,

e management risk, resulting from the need to manage real estates.

(...) All sources of risk affect the risk level, which belongs to an investor’s [developer’s]
decision-making criteria”’[12]. Apart from the problems of risk, another important issue, in
practical terms, is the knowledge of methodology for return on investment evaluations on the
residential real property market [11, 13, 14]. In business, no matter what risk a given project
undertaken by the developer is exposed to and what risk factors occur, attempts should always
be made to reduce risk. Risk limitation is one of risk responses (tab. 1). Both in theory and in
practice there are also risk avoidance, risk retention, risk mitigation and risk transfer [15, 16,
17]. A combination of a number of different risk responses may be used at the same time —
these are indirect ways of responding to risk [18]. Practical risk responses, which have been
indicated by the surveyed developers as bringing the most tangible benefits, are illustrated in
Fig 1.
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Figure 1: Risk response methods and techniques in operations of business development enterprises

60%
51%

50%

37%
40%

30%

20%

10%

0%

1 — risk elimination
2 — risk transfer

3 — risk limitation
4 — risk absorption
5 — other

Source: Own elaboration based on the conducted questionnaire survey.

Figure 1 presents four basic risk responses which may be used by developers operating on
the Polish market. As many as 51% of the developers believe that the most tangible benefits
may be gained if the company manages to eliminate risk, i.e. remove risk from a given
developer’s project e.g. by introducing changes to the design or technology etc. According to
37% of the respondents the best way is to spread the risk among contractual parties. In the
opinion of 12% of the surveyed developers it is most advisable to transfer risk (or its part) to
another participant of an investment and construction process, e.g. a constructor. In particular,
it should be emphasized that none of the respondents agree to the total absorption of risk (0%
of the respondents). Summing up, it may be concluded that the surveyed developers present a
rational attitude (perception of risk), and their behaviours in this respect should be evaluated
as positive [19]. In addition, the survey included a question which was designed to obtain
information about the strategies applied when concluding contracts, depending on the number
and size of development projects completed. The research findings show that in case of 37%
of the developers their project portfolios consisted of a large number of smaller projects while
63% of the developers had decided to carry out one or more investment projects but on a
bigger scale. Other findings show their propensity to take risk [19], when it comes to
investment projects carrying a higher risk, i.e. in most cases (85% of the respondents) the
developers were not willing to undertake development projects with a very high risk.
Nevertheless, 15% of the developers take risk, in a way, by undertaking risky development
projects.

Conclusion

In the residential construction sector a number of intermediate forms are permitted as
regards risk responses, in particular risk transfer [2]. Depending on the type of a contract, a
different degree of risk may be borne by contractual parties [2]. Also the insurance cover
provided for in the contract may vary [2]. Taking into account the conditions currently
prevailing on the investment and construction market in Poland (the present economic crisis)
[20] it may be concluded that the investor (the developer) bears most of the risk resulting from
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the implementation of property development processes. The research shows that in case of
51% of the respondents, the investor (the developer) is (mostly) exposed to risk. However, in
22% of the development projects, risk is evenly shared between the investor (the developer)
and the constructor, while in 11% of cases the contractor bears the entire risk. Such findings
are the best illustration of the present situation in the Polish property development sector. In
practice, what matters is the developer’s determination to survive on the competitive market.
Apart from that, 26% of the respondents said that in their business dealings the investors
(developers) had arranged insurance for investment projects they had undertaken to perform.
None of the entities indicated that a project had been insured by a subcontractor or any other
participant of an investment and construction process. In case of 11% of the respondents, the
designers were responsible for having the investment project insured. Another figure obtained
in the survey shows that almost 37% of the developers use ‘all-risks’ insurance, such as CAR
or EAR. At the same time, 63% of the developers answered that they tended to accept
insurers’ offers and take out insurance for the investment projects in a so-called traditional
version, i.e. against the types of risks listed in their insurance policies. Insurance arranged for
a property development process is a very effective way of protecting every participant of the
investment and construction process from negative risk consequences [21].

The research findings present just a fragment of the extremely broad issue of risk carried by
investment processes performed by developers on the Polish market as well as all over
Europe. It should be clearly stated, however, that risk management processes in listed property
development companies (WIG-Developers index) look different to risk management in
property development companies that are not quoted on the Warsaw Stock Exchange, which is
due to the fact that listed companies are obliged to identify and analyse risk. The overall
industry risk in Poland is affected by the legal conditions governing property development
operations carried out on the Polish market. Risk is in the details, and in this case this means
the so-called Developer Act [22] and the Public Procurement Law [23], as well as some
shortcomings of the law (legal risk). This risk is beyond the developers’ control (systemic
risk). Contrary to the systemic risk, the developers are able to affect the specific risk which is
within their control. This, however, requires an integrated risk management system to be
implemented across a property development company in Poland, based on international risk
management standards [24, 25, 26, 27, 28]. Such a proposal seems justified here, when
looking from the substantive point of view, since risk in other branches of industry, such as
power generation or chemicals, is managed in an integrated way.
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Remuneration of the Inventors in the Slovak
employment area
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Abstract

Law to inventions and patents is an important part of intangible assets. It is the oldest part of
intellectual property and it is mostly used and owned by big companies, universities and other
subjects of the public sector. When inventions are created by employees, mostly the owner of
the invention and the patent is the employer and inventors have the right to get some additional
remuneration. These remunerations are calculated in different ways, sometimes by internal
rules of a company or university, sometimes it is inspired by foreign legislation. Because of
high globalization, increasing research and development activities worldwide and the number
of global companies doing business in Slovakia, the invention and patent law have become an
important matter in the economy of Slovak Republic, highlighting the question of the
remuneration for employees. This paper analyzes the calculation of the remuneration for
inventors and compares theory and practice in Slovak republic.
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1. Invention activity in the Slovak employment area

In the current dynamic, globalized, high competition and by technology and innovations
driven world the importance of invention activity for companies is substantial. The carriers of
it are mostly well-educated and skilled employees in the business subjects. They are the main
generators of innovations in general. An invention belongs historically to the first kind of
intangible assets with value perceived by people. It is some technical solution which is not
possible to define from the wide perspective. In Slovak law the patents are defined in more
detail. Patents represents a form of legal protection of an invention and they are transferable
assets. Every patent is an invention, but not every invention can by patentable. The conditions,
which an invention has to fulfill to be patentable, are novelty, invention activity; industrial
usability; technical character. (Svacina, 2010, p. 21)

An originator of an invention based on the Slovak and foreign law can be only a natural
person. Though according to the World Intellectual Property Organisation (WIPO), in 80% -
90% cases the appliers are legal entities (businesses, universities, research organizations). The
reason for this is that most of the inventions are created by employees and the process of the
registration for a patent protection is administrated by the employer.

Mostly but not only there is also such activity which leads to invention and a possible
patent is being created in the production sector of business, like machine engineering,
pharmacology, biotechnology, cosmetics, digital communication, computer technology,
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chemistry, construction and other areas of business. The invention activity of the subjects
doing business in Slovak Republic is not very high. It cannot be compared to the activity in
USA, Germany, Japan or in Great Britain, which are actually the world leaders in inventions
when comparing the number of patents in force and patent applications by WIPO records. The
next table shows the statistics for patents in chosen countries.

Table 1: Counts of Patents Applications in Selected Countries

Year 2010 Year 2012 Year 2013

Country Patents in Patents in Patents in Patent Patents in force
force force force applications | per1000 people’

USA 2017318 2239231 2 387502 571 612 7,52
Japan 1423 432 1 694 435 1838177 328 436 14,44
China 564 760 875 385 1 033 908 825136 0,77
Germany 514 046 549 521 569 340 63 167 7,02
Great Britain 424209 459 447 469 941 22 938 4,41
Poland 30 021 41 242 47 610 4411 1,24
Ukraine 24 622 25275 26 033 5412 0,58
Austria 10 066 10 715 11202 2 406 1,36
Czech republic 9633 8 608 7 780 1 081 0,73
SLOVAKIA 3593 3174 2 755 210 0,50

Source: WIPO, 2014

The level of innovation activity measured by ratio number of patents count per 1000 citizen
is very similar in Slovakia to the number in Czech Republic. It tells us that there is almost the
same innovation activity in both countries and it gives us an outlook of possible analogy in
handling inventions and related law standards. (Uhliar, 2015)

According to the European Patent Organization (EPO) in the year 2014 there were 84
patent fillings recorded in Slovakia, which represent an increase of 64.7% in comparison to
the previous year. Nevertheless with this amount Slovak republic is on the 21* position in EU
28 countries (e.g. 1* Germany 31647, 2™ France 12873, 3™ Netherlands 8104, 4™ United
Kingdom 6823, 7™ Austria 2501, 13™ Poland 701, 15™ Czech Republic 273, 17" Hungary
190) and the share on the total EU 28 patent fillings is just a poor 0.1%. (EPO, 2014) With the
high amount of patents in the European Union, their value varies from case to case.

One of the first systematic assessments of the private economic value of patents in Europe
comes from a research study realized under the patronage of The Centre for Economic Policy
Research.(Gambardella et al., 2008) The results of the study provide us the variance of patent
value in Europe. The majority, almost 75% of all patents, has their value between 30.000 and
1 Million Euros. The detailed distribution of the patent value in Europe is showed in the
following graph.

? Calculated based on data from United States Census Bureau, Countries and Areas Ranked by
Population: 2013
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Figure 1: Value of European Patents
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When we apply the findings from the research on the Slovak patent fillings in 2014, we get
a virtual statistical patent value in minimal amount of 430 694 694 Euro’. Logically, the
originators would like to have a share on the value which they created. In the next part the
theory and practice of the remuneration in Slovakia is described.

2. Remuneration rules and practice

Many companies rely on their employees’ inventiveness to fuel their research and
development efforts and generate patents. Only a few of all patents have significant high
value, but the most successful inventions can generate considerable cash flow. In some
circumstances, the employees who created the patentable inventions may be entitled to
financial compensation. The fact is that the laws in this area vary significantly across
European jurisdictions. (Strowel, 2009, p.63) “The legislator has intervened in many
countries to establish a system of compensation of employee inventors in order to find a
balance between what creates an invention on the one hand and the industrial, commercial
and financial risks assumed by the employer company on the other hand. However, these laws
are often not recognized and incorrectly enforced, and, generally, respond only partially to
the complex problems of the remuneration of the employee inventors.” (Baudras, 2013, p.30)

Main deposit countries of patent applications (e.g. Germany, United Kingdom) have almost
all in some extent a more or less complex and comprehensive system of compensation for
employee inventors. Nevertheless, the law is far from being equal from one European country
to another. The issue of employee inventions and the extent to which employee inventors
should be compensated has in recent times become an important topic across European
countries and their patent laws. One of the best legislation in this field can be found in
Germany. This is the reason why many other countries are inspired by it when creating their
own legislation initiative or when litigation on this issue takes place.

* Virtual value calculated by % share of the category on the patent fillings multiplied by the low
border value of the category, e.g. 14.2968 (17.02%) from 84 patent fillings * 30 000 Euro (category
from 30— 100K) = 428904 Euro
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2.1 Rules and guidelines for remunerations settings in Slovakia

The Slovak Patent Law defines the remuneration very generally and laxly. The §11 of the
law Nr. 435/2001 Coll. on patents, supplementary protection certificates and on amendment of
other Acts (Patent Act) says:

Section I — if the author created the invention within the labour relation or a similar
relation or a member relation, the right for the resolution passes to the employer, unless the
partners agreed on different conditions.

Section 5 — the author of a patent to whom the right for resolution was applied, has in
relation to the employer a right for adequate remuneration. For the remuneration settings the
technical and economic importance and the reachable contribution of the patent use or other
enforcement is crucial. At the same time, the employer material aliquot participation on the
creation of an invention and the extent and content of the working roles of an employee are
taken into account.

Generally the Slovak Patent Law does not provide any algoritm for remuneration settings.
Some businesses have created an internal manual but most of them haven’t yet. Mostly the
companies with high possiblity of inventions, e. g. Duslo Sal'a or former Slovakofarma and
others, have clearly defined conditions for remuneration. Other companies have rules about
inventions settled only marginally. For instance, in AT&T Slovakia it is stated in the internal
rules, that any action taken either by the company or the employee must be in line with the
current Patent legislation with particular reference to the provisions concerning the rights of
the employees and their descendants. The third category includes business subjects which
have nothing defined in their internal manuals about inventions and remunerations.

In case of litigation between the emplyee and employer there is an expert asked to calculate
the value of an invention and the remuneration for the employee. It is not an easy task and
therefore a direction in Law would be very usefull. Usually there is one rule which needs to be
kept in practice: the remuneration settings should be in compliance with the actual law and the
basic economic logic. The reality is that the German metodology is often used in Slovakia as
well as a calculation based on a case in a competetive company.

2.2 Remuneration calculation practice in Slovakia

The experts in their expert reports often calculate remuneration by using more methods.
The German methodology is always one of the available and recognized by all authorities in
case of financial compensation of employees with their duties under the employment contract,
or the company’s know-how or research and development. Following the information from
the study in 2013 carried out by McDermott Will & Emery, the German methodology
provides three methods of calculating the compensation paid to an employee for an invention:

e License analogy
e Benefit to the employer
e Estimation of the value of the invention

All of them depend on the benefits that the employer can receive from the invention. At the
same time the German methodology deal with a contribution factor that has to be determined.
Its purpose is to tell how much the employee contributed to the invention. The average
contribution factor ranges from 15 — 25 %. In general the contribution factor is based on three
components: the extent of the respective contributions of the employer and employee in
defining the problem that resulted in the invention, their respective contribution in finding the
inventive solution and the position and duties of the employee within the company.
(McDermott Will & Emery, 2013).
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2.2.1 License analogy metod

This method is applicable in such cases when the invention can be allocated into products
made by the employer. For the calculation of the remuneration of the employee or employees
there should be a number of factors taken into account in the calculation:

e Reference base — is the relevant basis for applying a reasonable royalty. For instance, if
a product (protected by a patent) is composed of many parts, the basis for the patent
claims is not the value of whole product. On the other hand, if the crucial character of
the invention influences the whole product (e.g. pharmaceutical products) it is
reasonable to consider the whole value of a product as a reference basis.

e Net sales revenues — reasonable royalties are applied to the net sales revenues. The net
sales revenues do not include discounts, taxes, costs for packaging, and agents’
commissions.

e Reasonable royalty rate — it tells about any reference that can be made to license
agreements which have already been concluded in agreement(s) with third parties. If
they are absent, industry practices must be considered.

e Scaling — it denotes the situation when the compensation is reduced by employer,
depending on the turnover achieved with the product manufacturing and sales. For
instance, with a quantity of less than 1 Mil. Euro the standard license fee will be
applied; with a quantity between 1 — 5 Mil. Euro the license fee will be decreased to
75% of the standard fee.

e Plurality of patents — it is the further element that has a decreasing effect on the royalty
rate and it is considerable if several patented inventions apply to a particular product.

The calculation formula for setting the remuneration is:
C=E*A

C — Compensation of the employee(s);

E = Value of the invention — it is the value specified with respect to the factors mentioned
in the method of license analogy;

A = Contribution factor — it is a percentage value dependent on the circumstances that led
to the invention. It reflects the employee’s role and position in the company and the
contribution of the employee and the employer. Usually its range is between 10 — 20%.

Table 2: Scale for Setting the Contribution Factor

atb+c| 3| 4| 5| 6| 7| 8| 9| 10| 11| 12| 13| 14| 15| 16| 17| 18| 19| 20 ][pts

A 2| 4| 7| 10| 13| 15| 18| 21| 25| 32| 39| 47| 55| 63| 72| 81| 90| 100 |[%]

a - Contribution of the employee (1-6 points): the low number of points (e.g. 1p.) represents the situation when
the employer gives specific instructions and methods to the employee to solve the problem; the high number of
points (e.g. 6p.) represents the situation when the invention is outside of the employee’s usual responsibilities, or
the problem was solved independently by the employee.

b - Contribution of the company (1-6 points): the low number of points is applied when the extent of the used
company resources was high.

¢ - Position of the employee within the company (1-8 points): the lower the number of points is allocated, the
more the emoployee is involved in the research and development.
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2.2.2 Benefit to the employer and estimation of the value of the invention method

Benefit to the employer is a seldom used method and it is applicable when the calculation
of the employee’s compensation is related to internal cost savings of the employer as a result
of the invention. It is usable for innovations and technical improvements within one company,
where the license analogy method would not be an appropriate or meaningful way to calculate
the value.

Estimation of the value of the invention method is also rarely used. It is based on a free
estimation of the invention value. As a method it can be used in such cases when the value of
the patent cannot be measured by a real royalty income.

The above mentioned methods are used in Slovak practice and mostly the License Analogy
Method is very useful when the value is being calculated by an independent expert for the
relevant discipline in the patent law. They as an authority have to find the fair and real
remuneration value. Despite of this, there is a need to have an exact direction in the Slovak
Patent Law. The inspiration can be taken from the already used German methodology. This is
very actual, as the litigation on the issue of the remuneration is becoming more frequent.

2.3 Example on application a remuneration calculation in Slovakia

Let’s have an example of a chemical business in Slovakia, named Company X. An expert
in the Patent Law was asked to calculate the remuneration for an employee of the Company X.
This expert was given all the related documents by the company (e. g.: the Labour contract,
Patent announcement, Patent registration, Promise to extra bonus payment, Patent document,
Data for remuneration calculation and others), but he obtained some additional information
(e.g.: German methodology for remuneration, Listing from the Register of Companies, Listing
from the Register of Patents) for this case as well.

In the next step the expert should determine the economic contribution for the employer
and specify relevant methods for the remuneration calculation. In our example the expert
discovered the economic contribution of the patent for the employer in a value from historical
data and future predictions (for the capitalization rate he used CAPM model) to an exact
amount of Gross Margin in Euro. The Patent was registered in 2010 by the Company X.

The following step represents the application of selected methods for the remuneration
calculation. The expert has selected 3 methods in our example:

1) Calculation based on the German methodology.

The value of the Patent was quantified in the stage before its using. It was evaluated
by using the standard method of License Analogy to a value of 380.000 Euro.
The next calculation after discovering the Patent Value determines the contribution factor
by the expert, using the Scale for setting the contribution factor defined by German
methodology. It is performed by considering the point assigned for the three sub elements
of the Contribution factor.
Contribution factor /4/= Contribution of the employee (a) + Contribution of the company
(b) + Position of the employee within the company (c)
in our example:
(a) = 2 — because the employee has resolved a problem assigned by the employer, which
provided good description, instructions and methods
(b) = 1 — because the employer provided full contribution (production and research place,
technology, material, etc.)
(c) = 3 — because the employee is employed mostly as a research and development staff
member
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2)

3)

Then the Contribution factor /A/ has the: a + b+ ¢ =2 + 1 + 3 = 6 points, which on the
Scale for setting the contribution factor represents the value of 10%.
The remuneration is calculated: C=E * A =380.000 x 0.1 = 38.000 Euro

Calculation based on internal manual

The internal manual says that a single amount of e.g. 1500 Euro will be paid
independently to the economic contribution for the employer after the Patent application
registration. The following remuneration will be calculated for the next 4 years of using
the patent (I*' year 4%, 2" year 3%, 3" year 2% and the last 4" year 1%). The % of the
remuneration will be shortened in that extent in which the employer has its share on the
patent creation. Whereas in 100% employer contribution the aliquot part is shortened by
25%, in lower contribution the aliquot part is shortened proportionally.

Table 3: Remuneration Settings Based on Internal Manual
Economic contribution | Remuneration | Remuneration calculation®,
for employer /€/ for author /€/ w*
2010 -20.000 1.500 Fixed amount
2011 420.000 12.600 =420.000 * 0.04 * 0.75
2012 310.000 6.975 =310.000 * 0.03 * 0.75
2013 205.000 3.075 =205.000 * 0.02 * 0.75
2014 100.000 750 =100.000 * 0.01 * 0.75
Total 1.015.000 24.900
*the invention was created as 100% share of the employer on the patent creation, therefore the
remuneration is shortened by 25%
** the capitation rate is not reflected as the payment are paid year by year during 4 years

Year

Calculation based on a case in a competitive company

The competitor company from the same field of business has in year 2005 signed a
contract where the both sides agreed on the remuneration calculation. In the contract it
is declared that the calculation will be as following: The company will keep track of the
subject of invention usage for the 4 years since the start of its use. The author will get the
remuneration of 7% of the real economic gains from the best tracked year during the use
of the invention. If the contribution is determined based on the technical-economic
analysis, the remuneration will take 4% of the best tracked year from the calculated
contribution of this approach. If the patent is received during or after the tracked period,
the remuneration will be in the amount of 12% of the real economic contribution or 5%
of the contribution determined by the technical-economic analysis.
Because the patent was received in 2010, the remuneration is calculated from the best real
year in regards to the economic contribution to a value of 50.400 Euro.

Table 4: Remuneration Settings Based on Competitive Company Method

Year 2010 2011% 2012 2013 2014

Economic contribution /€/ -20.000 420.000 310.000 | 205.000 | 100.000

Remuneration for author /€/ 50.400

Remuneration calculation =420.000 * 0.12

* the best year from the tracked period

The final statement of the expert is to make a decision which best reflects the calculated

value of the real and fair remuneration. It is always his subjective opinion based on expertise,
experience and practice. Therefore his reputation and status are very important factors as well.
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Risk management of insurance company according
to the requirements of SOLVENCYI!I’

Marta Urbanikova 2

Abstract

Insurance risk management is a complex process that provides a comprehensive view of the individual
risks and their interactions affecting insurance company and its financial position. The article analyses
the impact of Solvency II requirements for risk management of insurance company and calculation of
the Solvency Capital Requirement. When calculating the Solvency Capital Requirement the insurance
company can use the standard formula, or create its own model. Article also deals some of the
production method of the internal models and their impact on actuarial calculations.

Key words

Solvency I, Risk management, internal models, actuarial calculations

JEL Classification: C22, C23, C58

1. Uvod

Poistny sektor patri medzi rychlo sa rozvijajuce oblasti nielen na Slovensku, ale aj
v ostatnych krajinach Eurépy a sveta. Vyznamné zmeny v tomto sektore predstavuje projekt
Solventnost’ II. Solvency II bude zahfiiat’ viac ako 30 europskych krajin a je jeden z
najvacsich projektov, ktory zjednocuje pravidla financnej discipliny a risk manazmentu na
poistnom trhu. Zamerom projektu Solvency II je zaviest novy harmonizovany rizikovo-
orientovany rezim dohl'adu a kapitalovych poziadaviek pre poistovne a zaist'ovne posobiace v
¢lenskych krajinach Eurdpskej unie a rekodifikovat’ 13 existujiicich smernic upravujicich
¢innost’ poistovni a zaistovni do jedného dokumentu. Ciel'om je poskytnut’ vac¢siu ochranu
poistenym a prijemcom poistného plnenia za sucasnej podpory stability trhu, ato vysSou
kvalitou ohodnocovania rizik a efektivnou alokaciu kapitdlu. Projekt zachytdva najnovsi
vyvoj v oblasti dohl'adu nad obozretnym podnikanim, poistnej a finan¢nej matematike
a v riadeni rizik. Tiez ma zlepsit’ reguldciu dohl'adu nad poistnym trhom, zvysit' integraciu
poistného trhu Eurdpskej Unie, prehibit’ harmonizaciu v poistnom sektore v ramci Eurépskej
Unie azvysit medzinarodna konkurencieschopnost poistovatelov. Solvency II sa bude
jednotne aplikovat’ na poistny sektor v celej Eurdpskej tnii, Co by malo prispiet’ k vytvoreniu
skuto¢ne jednotného trhu poistnych sluzieb. Projekt bol iniciovany uz v roku 2001 Eurdépskou
komisiou adodnes nie je wuzavrety. Projekt sa riadi legislativnym S§tvoruroviiovym
Lamfalussyho procesom, ktory by mal zjednoduSit’ a zrychlit' zdkonodarny proces v oblasti
finan¢nych sluzieb.

' Paper was supported by Project VEGA ¢.1/0542/13 Riadenie rizik a aktuarska funkcia
v Zivotnom poisten.
2 Doc. RNDr. Marta Urbanikova, CSc., FPV UKF Nitra, Tr. Andreja Hlinku 1. 94901 Nitra,
murbanikova@ukf.sk .
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2. Solvency II

Solvency II predstavuje trojpilierovy systém dohladu nad poistoviiami podobny
trojpilierovému systému fungujuceho v sektore bankovnictva.

Prvy pilier stanovuje kapitdlové poziadavky poistovni a zaistovni vzhladom na rizika
(poistné, kreditné, trhové a operacné), ktorym st poistovne a zaistovne vystavené. Definuje
finan¢né zdroje, ktoré poistoviia musi drzat, aby bola povazovand za solventnu. Je
definovanéd kapitdlova poziadavka na solventnost’ (Solvency Capital Requirement - SCR),
ktora stanovuje hranicu, od ktorej sa dostava poistoviia do zostreného zaujmu regulatora.
Dalej je stanovend minimalna kapitalovd poziadavka (Minimum Capital Requirement —
MCR), pod ktorti poistoviia nesmie klesnut’, inak jej hrozi odobranie licencie. Pri
poziadavkach solventnosti sa jedna o taky stupen kapitalu, ktory umoziuje absorbovat
nepredvidatel'né poistné plnenia a d& poistenym zaruku, Ze ich poistné naroky budi vyplatené.
Preto je dolezité, aby vsetky kvantifikovatelné rizika, ktorym su poistovne vystavené, boli
zahrnuté v tomto vypocte. Pri vypocte kapitdlovych poziadaviek solventnosti sa bude
vychadzat’ bud’ zo Standardného pristupu alebo vlastnych modelov rizika. Pri vlastnych
modeloch rizika si poistovne dokazu vypocitat’ ich kapital v takej miere, aky je ich rizikovy
profil. Predpoklada sa vSak, ze pri pouziti vlastnych modelov budu poziadavky nizsie ako pri
pouzitych Standardnych pristupoch. Na jej vypocte musi byt definované kritérium merania
rizika a stupent dovery. Kritérium merania je funkcia, ktord priraduje kapital k distribucii
ekonomického zisku a straty. Najviac sa pouziva Metdéda VaR (value at risk) a Ocakavaného
deficitu.

Druhy pilier stanovuje pozZiadavky na riadenie rizik poistovne, zaistovne a metody
dohl'adu. Ponuka poistovniam principy pre dohl'ad a interny systém riadenia rizik. Dolezitymi
elementami vnuatorného systému je stresové testovanie, presun rizika, zasady riadenia
poistovne a interny kontrolny systém. Rizika, ktoré nieje mozné kvantifikovat’ v prvom
pilieri, musia byt zhodnotené asponi kvalitativne v druhom pilieri. Celkovo by sa dal druhy
pilier zhrnat' do 4 hlavnych funkcii, ktoré bude musiet’ poistoviia vykonavat: rizikovy
manazment, interny audit, zhodu a harmoniziciu, aktuarstvo. Druhy pilier ma zabezpecit
implementéciu takého systému, kde bude zabezpeceny pravidelny monitoring poist'ovni, ktory
bude schopny v¢as identifikovat’ rizika, urcit’ stav, kedy organ dohl'adu bude musiet’ zakro¢it’
a nasledne zabezpecit’ vysetrenie, preco k danému stavu doslo.

Treti pilier definuje poziadavky na vykaznictvo a zverejilovanie informécii. Jeho cielom
je zvySovat’ transparentnost’ trhu a poskytovat’ klientom poist'ovni, ratingovym agentiram a
d’al§im stranam prehl'adny obraz o rizikovosti poistovne.

3. Kapitalova poziadavka na solventnost’

Solvency capital requirement SCR predstavuje cielovy ekonomicky kapital, ktory je
potrebny na pokrytie najhorSieho scenara pri danej pravdepodobnosti. Na jeho vypocet sluzi
Standardny vzorec, alebo interny model. Nakol'ko Standardny vzorec je nakalibrovany tak, aby
zachytil rizikovy profil priemernej spolocnosti a nemusi teda odzrkadl'ovat’ realitu tej ktorej
spolo¢nosti, poistoviila mdze poziadat’ o schvalenie vlastného interného modelu na ucely
vypoctu SCR. Kapitdlova poziadavka na solventnost’ sa vypocita na zaklade predpokladu, ze
poistoviia alebo zaistoviia bude pokracovat’ vo svojej Cinnosti. Kapitalovd poziadavka na
solventnost’ sa ur¢i takym spdosobom, aby bolo zabezpecené, ze sa zohladnia vSetky
kvantifikovateI'né rizika, ktorym su poistovne alebo zaistovne vystavené. Vypocet pokryva
existujucu ¢innost’ ako aj ocakavant nova produkciu nasledujucich 12 mesiacov. Pri sucasnej
¢innosti pokryva kapitalova poziadavka na solventnost’ vylu¢ne neoc¢akavané straty.
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Kapitalova poziadavka na solventnost zodpovedd hodnote v riziku (Value-at-Risk)
zakladnych vlastnych zdrojov poistovne alebo zaistovne s 99,5 % hladinou spolahlivosti v
casovom horizonte jedného roku [4] .

Kapitalova poziadavka na solventnost’ pokryva minimalne tieto rizika: upisovacie riziko
nezivotného poistenia, upisovacie riziko zivotného poistenia, upisovacie riziko zdravotného
poistenia, trhové riziko, kreditné riziko a operacné riziko.

Vyska kapitalovej poziadavky je odvodena tak,aby kryla rizika tykajlce sa tak strany aktiv
ako aj pasiv, ¢o je jednym z rozdielov oproti obdobnému rezimu v bankovom sektore Basel II,
ktora sa zameriava len na stranu aktiv. .

3.1.1 Standardny vzorec kapitalovej pozadavky na solventnost

Kapitalova poziadavka na solventnost’ vypocitana na zaklade Standardného vzorca sa
rovna suctu tychto poloziek:

e zakladna kapitalova poziadavka na solventnost’

e kapitalova poziadavka pre operacné riziko;

e uprava zohladiiujuca kapacitu technickych rezerv a odloZzenych dani absorbovat’ straty.

Zakladna kapitalova poziadavka na solventnost’ sa pocita na zaklade vzt'ahu

[
BSCR= | ) Corn ;.SCR;.SCK;
-\| Lof

kde SCR; oznaCuje rizikovy modul i a SCR; oznacuje rizikovy modul j
Vo vypocte su SCR; a SCR; nahradené:

SCRnon-iife, ktoré oznacuje modul neZivotného upisovacieho rizika,
SCRys., ktoré oznaCuje modul Zivotného upisovacieho rizika,
SCRpean, ktoré oznacuje modul zdravotného upisovacieho rizika,
SCRyarker, ktoré oznacuje modul trhového rizika,
o SCRg., ktoré oznacuje riziko zlyhania protistrany
Koeficient Corr;; oznacuje polozku stanovenu v riadku i a v stipci j tejto korelaénej matice.

Table 1: Korelacnd matica

LJ SCRyarker | SCRaer | SCRiige | SCRycatr | SCRunon-tige
SCRyier | 1 025 | 025 | 025 | 025
SCR e 0,25 1 0,25 0,25 0,5
SCRy | 025 025 ] 1 | 025 0
SCReair 0,25 0,25 | 0,25 1 0
SCRuwnie| 025 | 05 | 0 0 1

Kazdy rizikovy modul sa kalibruje prostrednictvom hodnoty v riziku (Value-at-Risk) s
99,5 % hladinou spol'ahlivosti v ¢asovom horizonte jedné¢ho roka. V konstrukcii kazdého
rizikového modulu sa pripadne zohl'adnia diverzifikacné Gcinky, ak je to primerané.

So sthlasom organov dohladu moézu poistovne a zaistovne pri vypocte modulov
upisovacieho rizika Zivotného, nezivotného a zdravotného poistenia nahradit’ v konstrukcii
Standardného  vzorca  podskupinu  jeho  parametrov  konkrétnymi  parametrami
charakteristickymi pre prisluSné poistovne a zaistovne.
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Takéto parametre sa kalibruji na zéklade vlastnych udajov prislusnych poistovni a
zaistovni alebo udajov, ktoré priamo stvisia s ¢innost'ou takychto poistovni a zaistovni s
pouzitim Standardizovanych metdd. Organy dohl'adu overia pri udel'ovani schvalenia tiplnost’,
presnost’ a primeranost’ pouzitych udajov [3] .

3.1.2 Minimalna kapitalova poziadavka

Minimalna kapitadlova poziadavka MCR predstavuje hranicu, pod ktora by nemal klesnut’
objem finan¢nych zdrojov poistovne. Jej kalkulacia kombinuje linearnu metodu, ktort tvori
minimélna 25% a maximalne 45% z SCR. Zaroven je ale ur€end absolutna minimdlna hodnota
MCR vjiadrena v eurach, ktorej hodnota zavisi od rozsahu poistnych sluzieb, ktoré poistoviia
kombinuje [5] .

Poistovne a zaistovne vypocitajia minimalnu kapitdlova poziadavku aspoi raz za Stvrtrok
a vysledky tohto vypoctu ozndmia orgdnom dohladu. Ak minimalnu kapitalovl poziadavku
podniku urcuje jeden z limitov, tento podnik poskytne orgdnu dohl'adu informacie, ktoré mu
umoznia riadne porozumiet’ dévodom tejto situdcie [2].

4. Vypocet technickych rezerv podla Solvency 11

Hodnota technickej rezervy sa v tomto pristupe stanovi ako sucet najlepSieho odhadu
budicich petiaznych tokov a rizikovej prirdzky. Matematicky to moZzno vyjadrit’ podla [1]
nasledovne :

TP = BE + RiskMrgn (1)
kde :
TP  je (Technical Provision) technicka rezerva v zmysle Solventnosti Il v Case ¢,
BE  sucasnd hodnota najlepSieho odhadu budicich penaznych tokov ,
RiskMrgn (Risk Margin) rizikova marZa

BE by mal podla Solventnosti II zodpovedat’ s pravdepodobnostou vaZenému priemeru
vSetkych budlcich penaznych tokov (vstupov i vystupov) potrebnych na vysporiadanie
zaviazkov pocas ich trvania, pri zohl'adneni ¢asovej hodnoty peniazi s pouZitim prislusnej risk
free interest rate.

Hodnotu peniaznych tokov v ¢ase t mézeme vyjadrit’ vztahom:

CF =P — e+ (B — edic = Sp. (ap) yues — M; (@) 2537 — S (o)™ (2)

kde jednotlivé zlozky znamenaju:

B celoro¢né poistné zaplatené na zaciatku obdobia ¢,

(R — e.)i; investiény vynos za rok ¢

X naklady na poistenie, jeho spravu a administraciu, vznikajuce pocas celého obdobia ¢,
situované na zaciatok obdobia ¢,

S, poistné plnenie v pripade, Ze x-ro€nd osoba prezije obdobie t a zaroven neukonci
poistni zmluvu, vypléaca sa na konci obdobia ¢,

M, poistné plnenie v pripade, Ze x-ro¢nd osoba zomrie pocas obdobia ¢, vyplaca sa na

konci obdobia ¢,

1A vyska odkupnej hodnoty v Case t,

(ap)ret-1 pravdepodobnost’, Zze osoba vo veku x4+t —1 prezije jeden rok (obdobie t)
a zaroven neukonci poistni zmluvu,
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(g )B5ar pravdepodobnost’ iimrtia osoby vo veku x + ¢t — 1 pocas jedného roka (obdobia
t),

(ag)*™ pravdepodobnost’ nastatia storna v obdobi t.

Pre vyjadrenie sucasnej hodnoty vSetkych penaznych tokov CF, pre t € (1: T} (Present Value of
Cash Flows d’alej FVCF) je potrebné tieto penazné toky diskontovat’ na zaciatok projekcie
a spocitat’. Teda

PVCF =¥, DF,.CR, 3)
kde:
DF,  diskontny faktor pre obdobie t vychadzajuci z bezrizikovej vynosovej krivky,
T pocet obdobi do konca poistnej doby.

5. Upisovacie riziko Zivotného poistenia a technické rezervy

Prvy pilier Solvency Il zahriiuje pravidla zaobchadzania s finanénymi zdrojmi ¢o sa tyka
finan¢nych rezerv, investicii a kapitadlovych poziadaviek. Pravidla o technickych rezervach
tvoria akési jadro prvého piliera, ked'Zze vyska rezerv ma najvacsi dosah na poziadavky
solventnosti. Vypocet technickych rezerv patri medzi zakladné aktuarske vypocty. Rizik
vstupujucich do vypoctov je vela. V zivotnom poisteni ide o riziko straty kvoli inej umrtnosti
nez oCakavanej, resp. v jej zmene oproti o¢akavaniu pocas trvania poistenia. Taktiez moze ist’
aj o riziko dlhovekosti. Smernica Solventnost’ Il umoZznuje pouzit’ okrem historiskej imrtnosti
aj stochastické modely imrtnosti pri vypocte technickych rezerv poistovne podl'a poziadaviek
Solventnosti II.

V praxi je viac modelov Umrtnosti. Jednym z najzndmejSich stochastickych modelov
umrtnosti je Lee Carterov model. BlizSie vid™. ([6] ) Technické rezervy podla poziadaviek
Solventnosti II st suctom najlepSiecho odhadu buducich penaznych tokov poistovne
arizikovej marze pri pouziti bezrizikovych urokovych sadzieb. Autorka v [6] vypocitala
technické rezervy pre modelové portfolio zmliv zmieSaného poistenia s réznou, alebo
rovnakou poistnou sumou pri doziti a umrti s pouzitim historickej a simulovanej umrtnosti.
Rozdiely medzi najlepS§imi odhadmi, t.j. medzi najlepSim odhadom rezerv vypocitanych
s historickou pravdepodobnostou umrtia a najlepSim odhadom rezerv so simulovanou
pravdepodobnostou Umrtia boli minimalne. Uvedeny fakt bol spdsobeny vyvazenou
Struktarou modelového portfolia o sa tyka vysky poistnych sim pre pripad smrti, resp.
dozitia.

Na kontrolovanie upisovacieho rizika Zivotného poistenia sa da vyuzit aj fakt, Ze
umrtnostné riziko a riziko dlhovekosti vznikaju pri opacnych odchyleniach sa od ofakavania.
Pri dobrom rozlozeni portfolia teda moZeme ¢iastocne kontrolovat’ celkové Zivotné riziko.

Riziko mo6ze vzniknit' aj z dovodu zvySenej stornovanosti, alebo nakladovosti na
zmluvach. Prave zvysenie stornovanosti a ndkladovosti ma vyznamny vplyv na vysku rezerv
a poistovne mu musia venovat’ zvySenu pozornost’.

6. Zaver

Solventnost’ II zjednocuje pravidla financnej discipliny a riadenia rizik na poistnom trhu.
Doélezité zmeny sa tykaji vypoctu rezerv. Tradi¢ny pristup vypoctu rezerv tvori nezapornu
rezervu (zaporna Cast’ rezervy sa nuluje), zatial' ¢o metoédy zalozené na najlepSom odhade
buducich cash flow povoluju aj zapornu vysku rezerv. Z toho vyplyva, ze celkovo technické
rezervy klesni ¢o dokazala aj Kvantitativna dopadovu §tidia Solventnosti IT QISS. Dal3imi
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faktormi, ktoré ovplyvnili pokles technickych rezerv bolo zrusenie dolnej hranice pri ur€ovani
vysky odkupnych hodnét a povolenie negativnych rezerv (viac v [5] ).

Projekt Solvency Il venuje pozornost' aj operacnému riziku. Straty z opera¢ného rizika sa
vyskytuju v roznych frekvenciach a s roznou vyznamnostou. Casto k nim dochadza s malou
frekvenciou, ale dopad strat s nimi spojeny méze byt vel'mi vyznamny. Jediny vyskyt takejto
straty moze spdsobit’ poistovni vel'ké problémy. Modelovanim a analyzou takychto javov sa
zaobera tedria extrémnych hodnét, blizsie vid’ [7] .

Pri zavedeni Solvency II mézu nastat’ aj sprievodné negativne efekty ako znizenie zdujmu
poistovni preberat’ niektoré druhy rizik, zvySenie cien poistnych produktov v niektorych
poistnych odvetviach alebo pri konkrétnych kategéridch poistnikov predstavujicich vyssie
riziko.Prekézkami pri zavddzani novej regulécie su najma vysoké finan¢né néklady, naroky na
volnu kapacitu vSetkych oddeleni poistovne a poziadavky na odbornost a skusenosti
pracovnikov. Z dovodu zlozitosti a komplexnosti navrhovanej legislativy a jej naro¢nosti na
odborné kapacity je pre poistoviiu nutnostou zriadit' organ riadenia rizik. Z toho doévodu
rastie aj na trhu prace dopyt po odbornikoch Specializujucich sa na problematiku riadenia
rizik v poistovnictve. Casto s nachadzani v bankovom sektore, kde je problematika ridenia
rizik rozvinutejsia.
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Location Factors of Banking Headquarters
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Abstract

This paper focuses on the location of banking headquarters in the Czech Republic. Attention is
devoted to selected location factors, which determine the spatial distribution of banking head
offices in the country. The objective of this paper is to analyze and evaluate the importance of
various factors in the final decision about the location of banking headquarters. The evaluation
was based on item analysis, which was based on previous qualitative research.
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1. Uvod

Lokaliza¢ni analyza patii historicky mezi zakladni typy analyzy vztahujici se k prostorové
ekonomice. Tradi¢né bylo zkoumano rozmisténi ekonomickych subjektil, zejména pak firem
hledajicich optimalni lokalitu pro své ekonomické aktivity. Samotna lokalizace byva vzdy
ovlivnéna plsobenim specifickych lokalizacnich faktorti, které mohou byt prostorové silné
diferencovany. Zaroven je vyslednd lokalizace tzv. kvazi-ireverzibilni, tedy v zdsadé
nevratna. Déle musime zdlraznit vzijemné plsobeni poptavky a nabidky pfi findlni
lokalizaci, svdzané vzdy s konkrétnim casoprostorem. Pii lokalizacnich analyzach byva
pozornost zaméfena pievazné na poptavkovou stranu, zejména na firmy. Naopak nabidkové
stran¢ nebyva vénovana pfiliSnd pozornost. Pfitom v soucasnosti probihajici konkuren¢ni boj
mezi jednotlivymi mésty a regiony o ziskani zasadnich ekonomickych hraca spoludeterminuje
lokaliza¢ni rozhodovéni. Vyznamné ekonomické subjekty mohou nésledné plsobit na
spolecensko-ekonomicky rozvoj celych regionii (viz naptiklad Suchacek, 2013a,b).

Mezi vyznamné ekonomické subjekty lze bezpochyby zafadit banky, respektive jejich
fidici organy, ¢i ustfedi velkych podnikl. Jejich aktivity, pisobeni a vzijemné interakce
propojuji penézni a redlnou ekonomiku. To ma vyznamny dopad na spoluutvafeni kvalit
uzemi. Centraly, stojici na vrcholu vnitropodnikové hierarchie, disponuji pravomocemi
rozhodovat. Tato koncentrace moci nasledné utvaii prostorovou diferenciaci ekonomickeé sily,
avSak nejen ji. Nejen timto se centraly odliSuji od jednotlivych pobocek (viz Suchacek, 2015).
Pritomnost central muze ptlisobit jako rlstovy impuls aktivizujici endogenni potenciadl a
nasledné spoluurcujici prostoroveé-hospodaisky vyznam regiont.

Samotny piispévek je zaméfen na lokaliza¢ni faktory piisobici na finalni rozhodnuti o
umisténi bankovnich central v Ceské republice. Cilem piispévku je odhalit, jaké lokaliza¢ni
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2. Teoreticka vychodiska

K otazce podnikové hierarchie s prostorovymi konotacemi se vyjadrila celd fada autord.
Napiiklad Massey (1995) zdtraziiuje tlohu prostorové de€lby prace. Dana teorie vychazi
z propojeni industridlni geografie a studia trhii prace v kontextu rozséhlejsi socioekonomické
struktury. Charakter prostoru, respektive lokality je zde urcen jako vysledek ptedchoziho
vyvoje socioekonomickych udalosti. Lze pozorovat patrny historicky kontext, ktery se oviem
nasledné promitad do budouciho sledu socioekonomickych udalosti. Samotny prostor zde neni
vniman jako pasivni entita, ale je utvaren pravé prostorovou délbou prace. Massey (1995) déle
tvrdi, ze rozhodujici roli sehrava funkce podniku v ramci vnitropodnikové hierarchie. Pfi¢emz
zéasadni funkce, jako jsou management a vyzkumna a vyvojova ¢innost, tihne ke koncentraci
do metropolitnich regionli. Naopak nerozvinuté a staré primyslové regiony jsou de facto
odsouzeny k vyrobnim funkcim, navic podléhajici externi kontrole (viz Suchacek, 2008).
Muze zde dochézet k vyrazné redukci endogenniho potencidlu regionti, v nichz se tyto funkce
nenachazeji. Samotnou redukci endogenniho potencidlu lze spatfit naptiklad v naruseni
mistnich dodavatelsko-odbératelskych vztahli, ¢i absenci v soucasnosti mnohdy zasadniho
kontaktu ,,face to face™ pracovnikli managementu znajicich lokalni specifika. Massey (1995)
navrhuje jako mozné feSeni, aby se celd hierarchie pracovnich mist nachazela v jedné oblasti.

Finalni rozhodnuti o umisténi investice je kombinaci relevantnich lokaliza¢nich faktori
spolu s podnikovou strategii (Fothergill a Guy, 1990). Lokaliza¢ni faktory lze obecné
definovat jako sily, které ovliviiuji rozhodnuti umistit firmu v konkrétnim misté¢. Mnozstvi
faktorii a jejich diferenciace ovliviluje findlni lokaliza¢ni rozhodnuti. (Dunning a Lundan,
2008). Autoti Maier a Todtling (1997) uvadé;i dvé zakladni podminky, které dany faktor musi
splilovat, aby byl bran jako relevantni. Prvné, musi mit vliv na naklady ¢i pfijmy firmy a za
druhé, musi byt prostorové diferenciovany. U lokalizacniho rozhodovani 1ze identifikovat dvé
strany. Stranu poptavky reprezentuji pfedev§im podniky a investofi. Zamétuji se na urcité
charakteristiky a kvality Gzemi, do nichZ sméfuji své aktivity. Nabidkovou stranu reprezentu;i
samotnd mésta a regiony, které poskytuji specifické lokaliza¢ni podminky a kvalitu
jednotlivych teritorii. Samotné lokaliza¢ni rozhodovani je natolik sloZité a komplexni, Ze neni
adekvatni provadét obecnou generalizaci tohoto procesu. Veskeré firmy, respektive instituce
jsou na zavér lokalizovany v konkrétnim misté, obklopeny vzajemnymi vazbami a vztahy,
které se mohou v jednotlivych ptipadech vyrazn€ odliSovat (Van Dijk, Pellenbarg, 1999,
Gregory a kol., 2009 nebo Suchécek, 2013a,b).

Mezi dualezité ekonomické subjekty ovliviiujici charakter uzemi lze zatadit vedle velkych
podnikl také banky, prfedevS§im pak jejich ustfedi. Banky jsou subjekty =z hlediska
hospodaiského specifickymi avSak neobycejné dillezitymi. Banky hraji bezpochyby diilezitou
roli v rozvoji regiont, ve kterych jsou lokalizovany. Obecné je Ize vnimat jako financni uzly.
Na zaklad¢ svych primarnich funkci, jako je pfijimani vkladl a poskytovani uvért, dokazi
aktivné ovliviiovat penézni toky, jez mohou byt prostorove siln¢ diferencovany. Dé&je se tak i
ptes to, ze po dlouhou dobu nebyla problematice bank z prostorového hlediska vénovana
piilisnd pozornost (Vanhove a Klaasen, 1987). Podle Martina a Minnse (1995) patii
zanedbavani vyzkumu financnich tokli mezi regiony mezi hlavni mezery v komplexnim
pochopeni regionalni moci a rozvoje. Semple (1985) navic zdlraziuje silné propojeni bank
s ostatnimi odvétvimi produkénich sluzeb. Porteus (1995) spatiuje hlavni vyhodu prostorové
blizkosti s bankami v moznosti ,,face to face* kontakti, které se nasledné mohou odrazit
v uspofe transak¢nich nakladu.

V soucasnosti mizeme hovofit o vyvijejici se geografii globalnich, narodnich a
regionalnich financi (Martin, 1999). I pfesto, Ze jsou patrné nartstajici transnacionaliza¢ni
rysy bankovnich systémi, stdle si jich mnoho uchovava narodni charakter. Prostorova
diverzita na narodni Grovni je spojena zejména se vznikem specifickych financnich center,
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s rozdily v prostorovych strukturdch a s pivodem konkrétnich bank s celostatni nebo
regionalni pisobnosti (Dow, 1999).

Nicméné uvedenad pojeti objasiiujici lokalizaci bank jsou aplikovatelnd zejména pro
vyspélé standardni ekonomiky. Situace v Ceské republice, potazmo ve Stiedni Evropé, je
poznamendna neddvnym procesem transformace intenzivné probihajicim v tomto prostoru.
Promény v rozmisténi bankovnich ustiedi v post-tranzitivnich zemich mizeme vnimat jako
jeden z prostorovych projevl transformace finan¢niho a bankovniho sektoru (viz naptiklad
Gal, 2004, Suchacek, 2012). Na zakladé¢ svého vyzkumu uvadi Blazek (1997) nékolik
klicovych faktorii vedoucich k prostorové koncentraci financniho sektoru v tranzitivnim a
post-tranzitivnim obdobi. Primarni roli spatfuje v aglomeraCnich procesech. Zde uvadi
zejména dostateCnou zasobu kvalifikované pracovni sily, zvyhodnujici jak zaméstnavatele,
tak samotné zaméstnance. Za druhy dulezity faktor povazuje blizkost subjektli poskytujicich
vysoce kvalifikované sluzby a dostupnost primdrnich zakaznikl, jakymi jsou velké firmy,
instituce vefejné spravy atd. Mezi v potadi tieti klicové faktory zatazuje technologické a
infrastrukturalni vyhody.

3. Materialy a metody

Zakladni soubor pro kvalitativni vyzkum tvofilo 24 komer¢nich bank. Kontaktni tidaje na
jednotlivé banky byly ziskany na zakladé kazdoroéné vydavanych vyro¢nich zprav CNB.
Nazpét se vyzkumniklim vratilo 21 validnich dotaznik®, mira ndvratnosti byla 87,5 %.
Dotazovani byli ¢lenové vrcholného managementu jednotlivych bank. Samotny sbér dat
probihal na zaklad€ strukturovaného dotazniku, kdy byla vyuZita Likertova $kéla v rozmezi
od -3 do +3. Vybrané lokaliza¢ni faktory byly hodnoceny tak Ze, hodnota -3 vyjadfovala
absolutni nesouhlas s danym lokalizacnim faktorem a hodnota +3 absolutni souhlas. Hodnota
0 vyjadfovala neutralni postoj. Dotaznik obsahoval rovnéz oteviené otazky (viz Suchécek,
2012).

Nasledné byla provedena polozkova analyza, ktera umoziiuje porovnat miru postoje
dotazovanych u jednotlivych lokaliza¢nich faktori a to na zdklad¢ aritmetického priméru.
Dale byla sledovana variabilita nazord u jednotlivych polozek na zakladé smérodatné
odchylky. U likertovskych $kal 1ze variabilitu chapat jako schopnost aritmetického priméru
reprezentovat piisluSnou polozku. Relativni mérou polohy poloZzky ve Skale je normovana
absolutni vzdalenost (NAD), kterou lze spocitat dle vzorce:

NAD=M (1)

Xmax—Xmin

kde x,,;4 ptedstavuje sttedovou hodnotu dané skaly.

Pokud se vysledna hodnota NAD blizi nule, mizeme nazory respondentil povazovat spise
za neutralni. Cim vice se NAD blizi k 1, tim extrémnéji se dany nazor jevi. Za vyznamné
nazory lze povazovat takové polozky, pro které plati NAD > 0,5 (viz napiiklad Boone, Boone,
2012 a Cyhelsky, Prokes, 2001)

4. Vysledky a diskuse

Zjisténé vysledky (tab. 1) vyjadiuji nazory vrcholnych ptedstavitelli bankovnich ustfedi, na
dilezitost jednotlivych faktorti ovliviiujicich samotnou lokalizaci. Ukézalo se, ze za
nejvyssi primérmé hodnoceni, zaroven jako jediné dosahly hodnot koeficientu NAD > 0,5.
Lze tedy povazovat ndzory na dulezitost téchto polozek za vyznamné, vyznacujici se relativni
shodou nézori mezi jednotlivymi respondenty. Mezi dalsi relativné vyznamné faktory

1372



10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

ovliviiujici umisténi bankovnich central lze zaclenit kvalitu podnikatelského prostredi a
kvalitu lokalni pracovni sily. Naopak mezi polozky, které¢ vyraznéji neovliviuji lokalizaci lze
zatadit moznost kulturniho a sportovniho vyziti, ¢i kvalitni Zivotni prostfedi v dané lokalité.

Dalsi sledovanou proménnou byla konzistentnost nazorti. Konzistentnost, respektive
variabilita ndzorl byla posuzovana na zékladé hodnot smérodatné odchylky. Nejvyraznéjsi
shoda ndzort panovala u polozky celostatni politiky, kvalita Zivotniho prostiedi a moznost
sportovniho vyziti. Naopak nejvétsi diferenciace nazord byla patrnd u polozky
dostupnost/kvantita pracovnich sil, blizkost konkurence a nizké mzdové pozadavky.

Banky pii lokalizaci ustfedi preferuji zejména takové faktory, které jim umoziuji
napliovat zakladni ekonomicky cil, kterym je dosahovéni, ¢i maximalizace zisku. Zasadni
ulohu stale sehravaji tradicni faktory, jako je geograficka poloha a infrastruktura. Pfi bliz§im
pohledu (tab. 1) mizeme uvést dalsi vyznamné lokaliza¢ni faktory: kvalita podnikatelského
prostiedi, blizkost deciznich organti a kvalita pracovnich sil. Kvalita podnikatelského
prosttedi plsobi na samotnou produktivitu firem a tim spoluurCuje jejich
konkurenceschopnost. Plisobnost 1ze identifikovat na urovni lokalni konkurenceschopnosti, az
po zapojeni do globalnich ekonomickych siti. Blizkost organti s rozhodujicimi pravomocemi
zajistuje zejména moznost pravidelnych osobnich kontaktl vyustujicich v zavedeni
pravidelnych informacnich kanalli. Zaroven decizni organy rozhoduji o budoucich investicich,
které Casto realizuji za pomoci bankovnich uvéri. Mezi organy s rozhodujicimi pravomocemi
muzeme uvést centraly velkych podniki, ¢i statni instituce disponujicimi administrativné-
politickou moci. Pro zajisténi zdkladnich funkci bankovnich central zaloZzenych predev§im na
osobnim jednéni, poZaduji banky na lokalnim trhu prace vysoce kvalifikovanou pracovni silu.
Na druhé strané jsou ochotny témto pracovnikiim nabidnout vyssi mzdy, coz odrazi faktor
nizké mzdové pozadavky, kterému pii lokaliza¢nim rozhodovani ptikladaji relativné nizkou
vahu.

Tabulka 1: Vybrané lokalizacni faktory — bankovni ustredi (N=21)

Lokalizacni faktory Pramér | Smérodatna odchylka
geograficka poloha 1,90 1,670
infrastruktura 1,81 1,662
kvalita podnikatelského prostredi 1,33 1,683
kvalita pracovnich sil 1,19 1,834
blizkost deciznich organt ,86 1,652
dostupnost / kvantita pracovnich sil ,81 2,272
prestiz / povést mista ,71 1,648
blizkost ptibuznych obort (finan¢ni sluzby) ,52 1,436
systém vefejné spravy ,43 1,720
cena pozemku ,14 1,459
blizkost konkurence ,10 1,972
celostatni politiky ,05 1,322
aglomeracni vyhody -,29 1,554
ochota manaZeru st¢hovat se -,81 1,662
nizké mzdové pozadavky -,90 1,841
kvalita ZP -1,05 1,359
moznost kulturniho vyziti -1,29 1,617
moznost sportovniho vyziti -1,38 1,431

Zdroj: Suchacek (2012), vlastni zpracovani
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Bankovni sektor po roce 1989 prochazel intenzivnim vyvojem, ktery se odrazil také
v prostorovém usporadani. Zatimco na pocatku 90 let existovalo 10 bankovnich centradl mimo
Prahu, po roce 2005 doslo jiz k absolutni prostorové koncentraci v hlavnim mésté. Zaroven se
tato situace jevi jako stabilizovana, kdy nelze oc¢ekavat ptilisSné zmény. Tento fakt potvrzuji
udaje ziskané z dotaznikového Setfeni, kdy piedstavitelé vrcholného managementu vsech
bankovnich central vyjadiuji spokojenost se soucasnou lokalizaci (viz Suchacek, 2012).

Mimo koncentraci bankovnich centrdl je tfeba zminit dalSi fenomén, a to prostorovou
koncentraci central velkych podnikt. Velké podniky, vzhledem ke svym aktivitam, patii mezi
primarni zakazniky bank. Opét zde miizeme pozorovat prostorovou koncentraci central
velkych podnikt v Praze a v jejim zdzemi tvofenym StfedoCeskym krajem. V roce 1995,
méfeno podilem obratu velkych firem na celkovém obratu 100 nejvétsim firem v CR, tvofili
podniky v Praze a StfedoCeském kraji 56 %. Poté nésledoval postupny narQist aZ na
vyslednych 70 % vroce 2009. Zaroven muzeme opétovné konstatovat spokojenost
managementu s lokalizaci centrél velkych podnikl (viz Suchacek, Baranek, 2011).

Celkoveé lze pozorovat postupnou prostorovou koncentraci dvou vyznamnych typt
ekonomickych subjekti ovliviiujicich rozvoj jednotlivych lokalit a regionti. Nicméné ostatni
uzemi mohou trpét zna¢nou informacni asymetrii, respektive informacnimi bariérami
vyustujicimi az v moznou finanéni exkluzi. DalSim negativnim jevem se zd4d byt
problematika externi kontroly, ¢asto nerespektujici regionalni specifika. Dané tendence
mohou znaéné omezovat ristovy potencial regiont.

5. Zavér

Zasadni ulohu pfi rozhodovani o lokalizaci bankovnich centrdl stale sehravaji tradi¢ni
lokaliza¢ni faktory, dobrd geografickd poloha a infrastruktura. Nazory respondentl na dané
polozky lze povazovat za vyznamné, coz potvrzuji naméfené hodnoty normované absolutni
vzdalenosti, kdy NAD > 0,5. Vzhledem k zékladnim funkcim bank, poskytovani finan¢nich
sluzeb, mizeme pozorovat také zna¢ny vyznam faktort kvalitativniho charakteru. Jednd se o
kvalitni podnikatelské prostfedi v dané lokalit¢ a kvalitu pracovni sily. Naopak mezi faktory,
které maji znateln€ nizsi vliv na lokalizaci, 1ze zatfadit moznost sportovniho a kulturniho
vyziti, ¢i kvalitu Zivotniho prostiedi v dané lokalité. Dalsi sledovanou veli¢inou byla
variabilita nazorti respondentd u jednotlivych polozek. Nejvétsi shoda nazord panovala u
lokaliza¢nich faktorii celostatni politiky, kvalita zivotniho prostfedi a moZnost sportovniho
vyziti. Naopak nejvétsi diferenciace ndzorti panovala u faktord dostupnost/kvantita
pracovnich sil, blizkost konkurence a nizké mzdové pozadavky.

Ukazuje se, ze tradicni tvrdé lokalizacni faktory stdle zaujimaji stéZejni postaveni pii
lokalizaénim rozhodovani bank v Ceské republice. Tento fakt neodpovida konceptu
,ubikvitizace* tradi¢nich lokalizaénich faktorti, kterym se vyznacuji moderni zéapadni
ekonomiky (viz Suchacek, Baranek, 2011).

Poznamka )
Tento ¢lanek vznikl za finan¢ni podpory Studentské grantové soutéZze EKF VSB-TU Ostrava
v ramci projektu SP2015/111.
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Implementation of selected structural models of
credit risk in practice

, 7w 1
Katarina Valaskova

Abstract

In the last decade, particularly in connection with the development of credit derivatives, an
attention paid to credit risk modelling has increased. Credit derivatives allow trading with
credit risk. Therefore, there is a need to quantify it. Currently there are two groups of models
aimed to estimate the credit risk, structural and reduced models. The basis of the structural
models is the linking of a credit event with corporate fundamentals, for example assets or
capital structure. This linking is based on a mutual dependence of, e.g. probability of default of
a company or term structure of credit spreads on the value of these fundamentals. In the paper
only selected structural models will be characterized and analysed. Then the way, in which the
market price of corporate assets can be calculated, will be presented. Finally is mentioned very
successfully used KMV model, which is inspired by the model of Black-Scholes-Merton.

Key words
Credit risk, structural models, FTP models, KMV model.

JEL Classification: G32, G33.

1. Introduction

The aim of the structural models is an objective quantification of credit risk. The objective
quantification means that the process of quantification is not an individual decisions of
a person or a group of people. Vice versa, the risk estimation is the output of the model, which
attempts to describe the causality between the attributes of a specific company applying for a
loan (or a company that has already received a loan) and a potential threat of default. The most
important attribute of a company is the market price of its assets. Structural models are based
on a modern financial theory, especially on an option theory. Unsurprisingly, the origins of the
structural models are associated with Myron Scholes, Fischer Black and Robert Merton. These
authors contributed significantly to the theory of option pricing and they also laid the
foundation of structural models of credit risk. The idea of Black and Scholes (1973) to
consider some of the company liabilities and shares as a derivatives listed on the company
assets is, by Jones, Mason and Rosenfeld (1984), even considered to have a higher academic
benefits than the formula for the valuation of European call options. Undoubtedly, it can be
argued that their approach was the first effort to quantify the credit risk, particularly the risk of
default

Structural credit risk models do not focus on projections of a corporate cash flow or an
estimation of future profits. They are based on the current market data. It can be assumed that
the projections and estimations are already reflected in the market prices of the corporate
assets. If the prices of the corporate assets are not observed (which is in the most cases), it is

! Katarina Valaskova, Ing., PhD., University of Zilina, Faculty of Operation and Economics of
Transport and Communications, Department of Economics, Univerzitna 1, Zilina, e-mail:
katarina.valaskova@fpedas.uniza.sk
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assumed that the market price of company shares or the market price of some obligations (e.g.
bonds) are known. If even this information is not available, the application of structural
models of credit risk is very limited. The book value of the assets is not generally comparable
with the market price of assets, because it considers only the historical acquisition cost, the
amount of depreciation and provisions (Adamko, Kliestik, Misankova, 2014, p. 157).
Therefore, it does not capture future revenues associated with corporate assets holding and
opportunities that are usually included in the market prices. If we know only the market value
of the shares, we can easily deduce the market value of corporate assets. Any change in the
expectations regarding the company future will be mostly reflected in the change of shares. It
is due to the fact that in case of a company default, the shareholders are the very last subjects
that will be paid from the residual value of the company. The future prospects of the company
are therefore very closely monitored by the shareholders. Publicly traded shares reflect the
most current information related to the company fundamentals which can generate market
value of assets containing this information. The market price of assets thus includes the future
prospects of the company, as well as relevant information about the sector and the economy in
which the company operates. The volatility of the market price of assets reflects the business
risk of a company and the risk of a particular industry.

2. Structural models with a constant interest rate

Many models assume that the default can occur only at the maturity of a bond or a coupon.
This assumption is rather unrealistic, because in reality the company may go bankrupt even
before the maturity of the bond. It is obvious that if a company ceases to provide its services
or no longer run their business (for any reason), creditors or owners of the company will try to
settle all its liabilities. Indeed, if the creditors waited until the maturity, the value of the
company assets could be negligible or zero. Creditors would only watch how the corporate
assets depreciate and how they lose their invested money (Misankova, Kocisova, Kliestik,
2014). In reality, there are several cases.

The first one is an early settlement of all liabilities and a termination of the business.
Another option is to reorganize the company. The model that tries to capture an earlier default
is known as a first-passage-time model (FPT models). FPT models are associated with the
work of Black and Cox (1976). These authors were trying to improve the idea of Black-
Scholes-Merton (the BSM model) considering the occurrence of default before the maturity of
a bond. Black and Cox (1976) suggest that creditors have a safety covenant defining the
minimum limits below which the value of corporate assets must not fall. This covenant
therefore prevents from declining of the assets value to zero.

The central concept of FPT models is the default barrier. It is a positive limitation that the
value of company assets must not intersect (Spuchlakova, Michalikova, Birtus, 2014). If this
happens, the default occurs. The concept of Black and Cox (1976) says that the moment of
default means that the company is taken over by the creditors and shareholders do not gain
anything. In this case, we are talking about the absolute priority of creditors (Geske, 1979).
Absolute priority of creditors is assumed also in Geske and the BSM models. The later
empirical studies have pointed out that in case of default, the creditors receive only a certain
percentage from the sale of assets. A part of the funds has to cover the costs of a bankruptcy
and even shareholders usually do not leave empty-handed. Authors implement coefficients
which ensure that creditors get a part of the remaining funds (Eom, Helwege, Huang, 2004,
p.532). These coefficients are usually determined exogenously and are estimated on the basis
of observed empirically rates of recovery. Some models even determine the coefficients as a
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function of other variables. The above mentioned is most often described as a deviation from
the absolute priority of creditors (Christoffersen, 2003).

We have met a relatively wide range of barriers of default for three decades of FPT models
existence. As the simplest form of the barrier may be considered the barrier which is constant
throughout the life of the bond. Vice versa, the deterministic barrier is the one which is a
function of time (which depends on the time-varying parameter). If this parameter has a
stochastic character, then we talk about the stochastic barrier. Most often, the stochastic
interest rate is discussed, resulting in the stochastic character of a barrier. If the default barrier
is the result of an optimization problem, related to the model, the barrier is considered to be an
endogenous. In other cases, we talk about the exogenous barrier. The following table depicts
the character of the default barrier of chosen FTP models.

Table 1: The character of default barrier of chosen FTP models

Model Barrier
constant | deterministic | stochastic | exogenous | endogenous
with a constant barrier v v
Black- Cox v 4
Leland v v
Leland- Toft v v
Ericsson- Reneby v v
Longstaff- Schwartz v v
Briys-de Varenn v 4

In many models, the default barrier is set as an exogenously determined percentage of the
principal amount of the bond. To get an idea of its practical use, very successful KMV model
can be mentioned which, on the basis of empirical data, determines the default barrier as a
sum of short- term liabilities and a half of long- term liabilities (Duan, Gauthier, Simonato,
2004). Ericsson and Reneby (1998) argue that the default barrier can be seen as a value of
assets that provides the sufficient credibility of a company. Another view identifies the barrier
with the value of assets in which it is impossible to meet liabilities by selling assets or by
additional issue of shares. As it may be seen, it is not easy to determine the default barrier. It
has to be said that the limitation of the default barrier may substantially affect the results of
the model.

The basic model of Black-Scholes-Merton (and also the model of Geske) assume that a
company value is the same as the value of its assets. They also meet the Modigliani-Miller
theorem, i.e. the company capital structure does not influence its value. Another group of
models are those which consider the impact of taxes and bankruptcy costs, e.g. Leland and
Leland- Toft models (1996). In this case the company does not have the same value as
corporate assets. The value may be lower or higher than the value of corporate assets
depending on the tax shield and bankruptcy costs. The models of Black- Cox (1976) and of
Ericsson- Reneby (1998) continue to suppose that the company value equals to the value of its
assets. Let try to define the moment of default more precisely. The moment of default is the
first moment when a random process intersects a predetermined limitation. In this case, the
random process 1s the value of assets and the limitation identifies with the default barrier
(default barrier may also be a random process). If T is the moment of default and default size
H, is the limit of the default barrier at time t (H; < K), then the moment of default is

rzinf{te[O,T]:AZSHt}. 1)

In most of the models H; equals to X, i.e. the default occurs at the maturity if the value of
assets is lower than the principal amount of the bond. It is obvious that if the trajectory of the
value of assets intersects the default barrier before the maturity 7, the default occurs. There are
several models than belong to the FPT models with a constant interest rate, but the most
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important are Black- Cox model (1976), Leland model (1994), Leland- Toft model (1996) and
Ericsson- Reneby model (1988).

3. Structural models with a stochastic interest rate

Some authors find the assumption of the constant interest rate unrealistic and so they
introduce models with a stochastic interest rate. As a milestone of these models is considered
the work of Kim, Ramaswamy, Sundaresan (1993), Longstaff, Schwartz (1995), Briys, de
Varenne (1997) Cathart, El-Jahel (1998), Saa-Requejo, Santa-Clara (1997) or Collin-
Dufresne, Goldstein (2001).

The most of the models with a constant interest rate use a cash account as a numéraire. But
an appropriate numéraire for the models with a stochastic interest rate is a risk- free, zero-
coupon bond which maturity corresponds with the maturity of the analysed security (i.e. an
option or a risk bond). This bond is denoted by B (¢, 7) and its value is determined by the
relevant model, the best known are models of Vasicek (1977), Cox-Ingersol-Ross (1985),
Hull- White (2000) or Heath-Jarrow-Morton (1992). Another feature of the numéraire is its
unit value at the maturity time, i.e. B (7, T) equals to 1. The value of the relevant security is
then calculated as an expected value of the payment. If a risk-free, zero-coupon bond is used
as a numéraire, then we are talking about a forward probability measure and related
expectations (Kollar, Bartosova, 2014).

An important element of the models with a stochastic interest rate is the correlation of
values of assets and of changes in risk-free interest rate. This correlation causes that the
companies with the same risk of default can have different credit spreads, if the value of assets
of individual companies is negatively correlated with changes in interest rates (Misankova,
Kocisova, 2014). This property may explain the differences in credit spreads of companies
with the same rating but operating in different sectors of business.

4. Implementation of structural models in practice

4.1 The calculation of the market value of assets

A basic input variable of structural models is the market value of corporate assets and their
volatility. In practice, the market value of corporate assets is usually unobserved and only the
book value of assets is considered. Fortunately, the market value of assets can be calculated
quite easily. However, an essential condition is the public trading of a company shares. If this
condition is met, a similar procedure proposed by Jones, Mason and Rosenfeld (1984) can be
used. The procedure uses It6 's Lemma and knowledge of the current market value of shares
and their volatility. We assume the dynamics of corporate assets (Buc, Kliestik, 2013).

dA, =rA,dt+ oA, dW,. )

where A, is the market value of corporate assets, ¥, is a standard Brownian movement at
risk neutral probability rate, r is the risk- free interest rate and o is the volatility of the market
value of assets. If we know that a share is a call option on the corporate assets, then
oS, oS 0’S oS
ds, =| —-+—"Lr4, +1Af Lo (dt+—-od,dW,.
Ot 04, 2 04, 04, (
3)
where S; is the value of shares, ¢ is the moment of default. The value of shares will have

the similar dynamics as the values of corporate assets
ds, =rS,dt+oc.S,dW,.

where gy 1s the volatility of daily rate of return of assets.

“4)

1380



10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

Comparing the stochastic elements in equation (3) and (4) we get

%UA,.
0A, (5)

The equation (5) expresses a relationship between the volatility of a share and of assets.
Unfortunately, in the equation there is also a market value of asset that we do not know. We
therefore need to know the relationship which can find the market value of assets. As we
know that share are call options on corporate assets, a formula to calculate the value of the
option has to be used (Cisko, Kliestik, 2013). In case of the BSM model we work with a
system of two equations with two unknowns

S, =ANd )—e"""KN(d")

oS, =

o, = N(d+)i0'.

> (6)

where N is the distribution function of normal distribution, 7 is the moment of a bond
maturity, K is the nominal value of a bond.

Both two variables are a numerical solution of the system of equations (6). Note that the
equation (5) is valid only at a given moment and, in addition, the gained volatilities are
influenced by the capital structure of the company, especially by leverage. Crosbie and Bohn
(2003) state that if leverage decreases rapidly, then (6) tends to overestimate the volatility of
assets and the probability of default is overvalued. And vice versa, if the leverage grows fast,
the volatility assets and the probability of default are undervalued.

If we consider a model which perceives the share as a barrier down-and-out call option
with a constant barrier, the system of equations has a different form (Misankova, Kociskova,
Frajtova, Adamko, 2014). The value of a share is given by a following formula:

2, 2
S =4, N(d*)—(;j” N |- Ke @ N(d-)—(gJ“ N(O)

| 1 j+[ri"2](T—r)
hir AZK 2
ovT —t . (7)

where H is the default barrier.

Then the derivation of the equation (7) has to be calculated considering the assets. It is
known that the value of a barrier down-and-out call option is lower than the value of a
standard option (Majercak, Majercakova, 2013). And now the market value of shares, i.e. the
market value of the option is the same for both models. Therefore, in order to make the barrier
down-and-out call options reach this value, the market value of assets, or their volatility, has
to increase. It can be therefore expected that the positive default barrier can obtain higher
market value of assets compared to the BSM model (Adamko, Kliestik, Birtus, 2014). But if a
down-and-out call option is of a high value, its value is almost the same as the value of a
standard call option which is caused by almost a zero probability of breaking the lower barrier
is almost zero. The difference in market values of assets identified using a barrier option or a
standard one will be negligible.

Some authors claim that a share can be perceived also as a compound call option (Geske,
1977). Its value is given by a following equation:

S, =AN, (k' k;,p) - e_r(rz_t)KzNz (ky ks, p)— e_r(Tl_t)KlN(kf )-

®)
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where NV, is the distribution function of bivariate normal distribution, p is the correlation
coefficient in Geske model.

And, as in the previous case, the derivation has to be calculated. Indeed, the following
equation has to be solved:

A o’ A o’
th+(r+2j(T2_Tl) 111+( J(T2_Tl)

}/‘_7
_ K 2
K, =AN| 2 —e "B K N 2
1 o /—T2 —Tl 2

O_\/Tz _Tl

€))
where 4 is the critical value of assets in Geske model.

However, the market value of assets and its volatility depends on the model used. Which
model to use is determined by the nature of the liability, i.e. if it is a coupon or a zero- coupon
bond, etc. In case of complex capital structure it is necessary to arrive at compromise.
Another important issue is how to choose the time horizon. Each model operates with a
maturity of a specific bond or liability and this determines the time horizon. The problem
arises when the complex capital structure is composed of liabilities with different maturities.
Duan, Gauthier and Simonato (2004) proposes another method of parameter estimation based

on the method of maximum credibility using prices of shares. Another approach was
introduced by Hull, Nelken and White (2003).

4.2 KMV model

The idea of Black-Scholes-Merton was an inspiration for Vasicek, Keaholfer and
McQuown (Kealhofer, 2003). These authors modified the BSM model and the result is known
as the KMV model which is currently very successfully used to estimate the probability of
default. This part is devoted to the basic features of this model.

The empirical verification of the BSM model is not very successful because the credit
spreads generated by the model are usually lower than the actual spreads. Vasicek with
Keaholfer wanted to avoid it and so they came up with another idea. They introduced a new
risk measure, known as the distance to default (DD):
pp, - Ei(Ar) = DP;.

Ao (10)

where the denominator is given as a difference of expected value of assets at the time t and
of a default point for the time horizon 7. The numerator expresses the volatility of assets.

The KMV model assumes that the value of corporate assets follows the geometric
Brownian movement. Compared to the BSM model, it operates at the actual probability
measure, i.e. the drift does not equal to the risk-free interest rate. And thus it corresponds with
the stochastic differential equation

dA, = pA dt + oA, dW " (an

In the real world, investors demand higher yield for the risk they run than the risk-free, i.e.
u > r. According to Bohn, Crosbie (2003) it was empirically proved that the default of a
company does not occur at the time when the value of assets reaches a total nominal value of
liabilities, but when the value is lower. For this reason, the KMV model defines a default
point as the sum of the short-term liabilities and half of long-term liabilities. An emphasis is
given on short-term liabilities that may better predict the probability of default within a year.
The structure of liabilities can include both short and long-term liabilities. The KMV model
assumes diverse kinds of liabilities, e.g. a coupon or a zero coupon bond, convertible bonds or
console. When analysing the credit risk, the KMV model works with more complex capital

1382



10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7™ — 8™ September 2015

structure than, for example the BSM model. The probability of density of the market value of
assets has a log-normal distribution. If the market value of assets at the time T is lower than a
default point, the default occurs. The distance to default is the distance between the expected
value of assets and the default point. The logarithm of the value of assets has a normal
distribution (Black, Scholes, 1973):
2
I 4, ~ N{ln 4, + (,u —O-—J(T — ;0% (T —r)}.
’ (12)
If we consider the minimal value of a bond to be a barrier (Arora, Bohn, Zhu, 2005), it can
be claimed that the market value of the assets is lower than the nominal value of the bond at
some probability level. The probability is an equivalent to the probability that the distance to
default will be lower than zero and then the distance to default can be written in the following

form
2

A 2
. In 4, +(,L1—62J(T—t)—lnDPT m(DI;T]{y—‘;J(T—t)
' o~NT —t o~NT —t (13)

where DPr is the default point in the KMV model.

So if we know the characteristics of the assets and the value of the default point we can,
based on the KMV model, calculate a simple measure of a default risk indicating the number
of standard deviations which indicates the change in the value of assets at a given time
horizon to achieve a state of default. Any change in the capital structure affects the distance to
default. An increase in liabilities, a decrease in the market value of assets and an increase of
the volatility of assets lead to a reduction in its value, and vice versa. From the above
mentioned it is obvious that the actual probability of default in the KMV model should equals
to

P*(DD, <0/{,)=N(-DD,). (14)

where P? is the real probability rate, Stis the o- algebra.

The smaller the distance to default, the greater the probability of default. This probability is
lower than the risk neutral probability, because we assume p > r. The KMV model, however,
does not work with such an implied probability of default. Based on the historical and
sectorial data it assigns an empirically observed probability to default to every relevant
distance to default, for which the term expected default frequency (EDF) is used. The value of
EDF is determined by the distance to default value. The KMV model does not use the
technique of estimation of value of assets, it is focused on different methods (Bohn, Crosbie,
2003). It uses an unspecified two-step iterative procedure, where also an arbitrarily chosen
volatility of assets has to be an input variable. Time series of the values of asset correspond
with the observed time series of the values of shares which are then implicitly derived from
Black-Scholes formula. In the second step, the implicit return on assets are calculated and
parameters of drift and volatility of assets are updated (Eom, Helwege, Huang, 2004). To sum
up, the primary focus of the KMV model is the probability of default of a company, while the
BSM model focuses mainly on the assessment of a risk bond. Based on a corporate
characteristics the distance to default is calculated to which is assigned an empirically
observed probability of default. Materials published by KMV compare the model with the
assessment of companies by rating agencies. They claim that the KMV model is able to
predict a change in rating a year earlier than ratings are published. This statement can be
declared by many graphs of companies where the EDF generated by the model and the rating
assessment are compared (www.moodyskmv.com).
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5. Conclusion

Genesis of structural models of credit risk is very colourful (especially in the last fifteen
years) and the article is focused only on a few models that are considered to be the most
important. An emphasis was primarily given on their mutual interdependence and many
crucial factors were depicted. Black-Scholes-Merton model works with zero- coupon bonds,
where default could occur only at the time of its maturity, the later models analyse a coupon
bond and default of the issuer may occur at any time during the bond life. The issues of a
hierarchy of subordinate bonds or different times to maturity are not ignored. Despite the
weaknesses of some models, there are also some structural models which are very successful.
The first structural model, i.e. Black-Scholes-Merton model, is really successful (at least its
view on risky bonds). If it were not so, then the Moody's KMV company would not have a
dominant position in the market of credit risk. Even the recent empirical studies have come
with positive knowledge regarding the verification of structural models to the real data.
Delianedis and Geske (1998) highlight the ability of the BSM and Geske models to predict the
change of rating. Arora, Bohn and Zhu (2005) conclude that the KMV and the BSM models
are more successful in a prediction of credit spreads than Hull-White model, which represents
the reduced models. In their analysis, the predicted credit spreads are compared with
quotations of credit default swaps. The basic problem lies in the fact if the results of tested
structural models are compared with the correct data and if the input data reflect the real state.
The results of the work of Delianedis and Geske (2001) and Huang and Huang (2003) that
credit spreads generated by models determine only the risk of default and recovery (or changes
in the value of assets or market risk in case of stochastic interest rates) compared to actual
credit spreads, which also include a premium for low liquidity, taking the tax effects, etc. into
account, has to be approved.

It 1s clear that some of the input data of the structural models are often very difficult to
observe. Especially if the focus is on companies that operate in transition economies where
the Slovak Republic also belongs. We have to face the problem that only small number of
companies have publicly traded shares and therefore the applicability of structural models is
reduced only to a limited sample. On the other hand, there may be the companies which shares
are not publicly traded and despite that the market value of their assets is known. Those are
the companies trading with securities which balance sheets reflect the true, i.e. the market
value of assets. In these situation the use of structural models is indispensable.

The contribution is an output of the science project VEGA 1/0656/14- Research of
Possibilities of Credit Default Models Application in Conditions of the SR as a Tool for
Objective Quantification of Businesses Credit Risks.
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Default prediction and coherent impact of financial analysis
indicators

Jifi Valecky'

Abstract

The paper is focused on default prediction using logistic regression. Scoring models developed
so far are mostly based on relatively small data samples and logit functions used are considered
linear. We show that these linear logit models do not fit the empirical data sufficiently and
suffer poor classification by reason of the fact that the linear model does not respect the
coherent impact of predictors. However, even non-linear function in the form of fractional
polynomial does not fit the data sufficiently. Thus, we present extension of logit models to
respect the different impact of positive and negative impact of financial indicator as well as its
different impact within predefined clusters. We prove on the empirical data sample that these
extended models may increase significantly the classification as well as the accuracy of default
prediction.

Keywords

Default, financial analysis indicator, logit, logistic regression, scoring.
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1 Uvod

Scoringové modely zaloZené na logistické regresi nejsou na empirickych datech dostatecné
pfesné. Navic bez vhodné transformace vysvétlujicich faktord mohou byt nékteré z téchto
hodnoceny jako nevyznamné.

Dtvodem je pfedev§im nelinearni vliv téchto ukazateli na default spolecnosti, jenz
prameni z ekonomické interpretace, ale také ze skuteCnosti, Ze nékteré ukazatele nemayji
spojity obor hodnot. To pak vede k zévéru, Ze pravdépodobnost defaultu by méla rast
s rostouci hodnotou ukazatele, je-li zapornd, a naopak klesat pii rostouci hodnoté, je-li kladna.

Dalsi pfi¢inou nedostatecné presnosti a klasifikacni schopnosti logistické regrese je
vzajemna zavislost mezi pozorovanymi subjekty. Lze prokéazat, Ze napt. podniky v urcité
skupiné, napt. odvétvi ¢i regionu, maji tendenci defaultovat pfi jiné urovni rentability, nez
napf. podniky z jiné skupiny.

O rozvoj a aplikaci predik¢énich modeli se zaslouzil zejména (Beaver, 1967) a (Altman,
1968). V ramci Ceské republiky patii mezi nejznaméjsi model tzv. IN model, viz (Neumaier a
Neumaierova, 2002, 2005). Aplikace logit modelii na ¢esk4 data 1ze nalézt v napt. (Gurny,
2011), (Gurny a Gurny, 2013), (Jakubik a Teply, 2008, 2011) (Jakubik a Skerlikové, 2014).
Ptipadna nelinearita logitu vS§ak byva vétSinou nepovSimnuta a komplexné se ji zabyva napft.
(Valecky a Slivkova, 2012), stejné tak rozdilnd ekonomicka interpretace vlivu ukazatele na
default, na kterou upozornil az (Gurny, 2012).

V tomto c¢lanku je navrzeno rozSifeni scoringového modelu zalozeného na logistické
regresi o interakce, pomoci nichZ lze dosdhnout vyS$$i presnosti modelu a rovnéz vyssi
klasifika¢ni schopnosti a ptitom respektovat ekonomickou interpretaci ukazatele.

I V$B-TU Ostrava, Ekonomicka fakulta, katedra finance, Sokolska tf. 33, 701 21,

jiri.valecky(@vsb.cz.
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Cilem pfispévku je tedy prezentovat a vyhodnotit pfesnost a klasifikaéni schopnost
rozSifenych modelii, je-li respektovana kladna (zapornd) hodnota ukazatele a jsou-li
respektovany vzajemné zavislosti subjekti mezi sebou v ramci pfedem uréenych skupin.
Zbytek piispévku je fazen nasledovné. V kapitole 2 je popsana metodika logistické regrese
véetné jejich nedostatkli aplikace na skutecnd data. Roz§ifeni modelu jsou navrzena a popsana
ve tieti Casti a v Casti ¢tvrté jsou na skute¢nych datech presentovany a hodnoceny navrhované
modely. Cast pata shrnuje ziskané vysledky.

2 Charakteristika pouzité metodiky

Vzhledem k tomu ze logisticka regrese je obecnym nastrojem, je tato v nasledujici ¢asti
pouze strucné charakterizovana.

2.1 Logisticka regrese

Podstatou scoringového modelu je kvantifikace vztahu mezi defaultem spole¢nosti a
nezéavislymi vysvétlujicimi veli¢inami. Ke kvantifikaci tohoto vztahu se pouzivaji rtzné
metody, napf. diskriminacni analyza, logisticka regrese, klasifika¢ni stromy, neuronové sité a
dalsi.

Logistickd regrese stoji na predpokladu, Ze pravdépodobnost tpadku i-tého podniku
P=P(Y,=1) na zaklad¢ jeho vektoru charakteristik X, lze vyjadfit distribuéni funkci

logistického rozdéleni ve tvaru

exiﬁ
, 1

1+e*? )

jenZ je monotonné rostouci F'(B;x;)>0 a ma defini¢ni obor (—o0;+00) a obor hodnot (0,1).

Tedy plati, ze F(—0)=0 a F(+0)=1 a kde P je vektor parametri (8,,8,.....5¢) a X, je

vektor charakteristik i-tého subjektu obsahujici K prvki, tedy X; =(1,x,,%,5,....., X ).

1

B=P(=1)=F(B:x)=

Naproti tomu Ize pravdépodobnost, Ze subjekt nebude mit finan¢ni problémy, vyjadfit ve
tvaru

1 @
1+

Déle definujme podil pravdépodobnosti (1) a (2), jenz je znam také jako Sance (odds), ve
tvaru

I-R=P(Y,=0)=1-F(B;x,)=

-z P(Y,=0)
a dale tzv. logitovu transformaci (log-odds neboli logit)
V4
m[m}:ﬂo-{_ﬁlxil_l_"' :XiB:g(lLli)9 4)

kde 1nL1 vyjadiuje logit (logaritmus Sance) neboli transformujici link funkci. Protoze

7 €(0,1), podil miZe nabyt jakékoli nezaporné hodnoty, zatimco logit (4) mliZze nabyt

jakékoli realné hodnoty.

2.2 Frakéni polynomy

Vyraz (4) vSak nemusi byt linedrni kombinaci parametri modelu a individudlnich
charakteristik spolecnosti. Jedna z technik pro modelovani nelinedrniho vztahu zahrnuje
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frakéni polynomy (fractional polynomials), dle kterych je vztah logitu a vysvétlované

proménn¢ aproximovan pomoci polynomu fadu J s mocninami fadu p, pro j=1,... ,tedy
J
logit = g(:“i) =p+ Zﬂuf; ('xil ) +Boxiy + ot P Xy (5)
j=1

kde Fj(x[l) predstavuje funkci frakéniho polynomu tadu J, pficemz pro j=1 plati

F(x)=x"apro j>1

xipj’p‘ D
()= P P ©
F(x)In(x,),p, = p,.
Parametry p, mohou nabyvat jakéhokoliv redlného ¢isla. Pokud vSak plati, ze p, =0, pak

0 v o . ’ r .
X, => ln(xil). Obecné je volba mocnin, dle kterych se méd vztah aproximovat, omezena na

preddefinovanou mnozinu S € {—2;—1; 0,5;0;0,5;1;2; 3}, viz (Royston and Altman, 1994).

2.3 Nedostatky modelu

Nedostatecna presnost logitového modelu spocdivd zejména v rozdilné ekonomické
interpretaci vlivu kladné ¢i zdporné hodnoty ukazatele na tipadek spolecnosti. Jak uvadi
(Gurny, 2012), napt. u ukazatele dluhového kryti (podil dluhu na vysledku hospodatent), pro
danou Uroven ztraty, rostouci dluh snizuje ukazatel dluhového kryti, a tim by mél zvySovat
pravdépodobnost defaultu. Zatimco pro danou uroven zisku, rostouci dluh vede ke zvyseni
ukazatele dluhového kryti a mél by vést rovnéz ke zvySeni pravdépodobnosti defaultu.

Jednou z pficin je nespojitost definicniho oboru, jez je typicka prave pro tyto ukazatele, viz
Obrazek 1, kde je zachycena zavislost tohoto ukazatele na velikosti zisku a dluhu.

Obrazek 1 Velikost ukazatele dluh/zisk na vstupnich hodnotach (vlevo) a velikost ukazatele v zavislosti na
velikosti zisku pro velikost dluhu 20, 40, 60, 80 a 100 jednotek.

200
150+t
20
100+
10
o 50t
o =
N 0 = N
e = O —ﬂ
o = \
10 © |
o
-204 -100
50
0 100 g0l
50
S ) -200
ategorie zisku 50 g slozka dluhu -50 0 50

kategorie zisku
Z obrazku je ziejmé, ze ukazatel neni definovan pro nulovy zisk. Je zde také ziejmé, Ze pro

danou vysi dluhu vede nekonecné mala ztrata k nekonecné malé hodnoté ukazatele, ovSem
nekoneéné maly zisk vede k nekonecné velké hodnoté ukazatele. Ve skuteCnosti by tyto
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spole¢nosti mély byt velmi podobné, vysledek ukazatele je vSak hodnoti jako velmi rozdilné.
To by mélo byt rovnéz piihlédnuto pii ekonomické interpretaci jejich vlivu na default
spolecnosti, kdy nekonecné mala a velkd hodnota ukazatele by mé¢la byt spojena s ptiblizné
stejnym rizikem tpadku.

Obdobny problém Ize rovnéz nalézt u ukazatelii se spojitym definiénim oborem, napt. u
ukazatell rentability. Pokud firma dosahuje ztraty, pak rist trzeb zvysuje rentabilitu a protoze
firma tak snizuje ztratovost vyroby, méla by byt i klesajici pravdépodobnost defaultu. Kdezto
dosahuje-li firma zisku, pak rostouci trzby vedou ke snizovani ziskovosti, a tedy
pravdépodobnost defaultu by se méla naopak zvySovat. Tyto ekonomické interpretace jsou
rovnéz pozorovatelné na skuteCnych datech, viz Obrazek 2, kde je zachycen vyhlazeny
default spole¢nosti na ukazatel dluhového kryti BU/EBITDA a ukazatel rentability aktiv
EBITDA/A. V obrazku je rovnéz znazornén vyhlazeny predikovany default pro linearni logit
a logit zahrnujici frakéni polynomy.

Obrazek 2 Vyhlazeny skutecny (plna cara) a predikovany default spolecnosti: linedrni logit (¢arkovana cara)
a frakcni polynom (teckovana céara)

.06

.05

.04
1 I

.03

Pravdépodobnost defaultu
.02
1

.01
1

0o . 5 0 2
BU/EBITDA EBITDA/A

Z obrazku je ziejmé, Ze klesajici zaporna hodnota ukazatele méa na default pfesné opacny
vliv nez rostouci kladna hodnota. Je také ukézano, Ze linedrni logit dostatecné nezachycuje
tuto skutecnost. Frakéni polynom sice toto respektuje u ukazatele dluhového kryti, oviem
neni dostatecné piesny u rentability aktiv, kde vliv tohoto ukazatele je pro rostouci kladnou
hodnotu nejprve negativni (klesa pravdépodobnost defaultu) a poté pozitivni. Tato skute¢nost
muze byt zplisobena faktem, Ze nékteré skupiny firem mohou mit tendenci defaultovat pfi
jinych trovnich rentability, nebo dokonce maji zcela jiny vliv na vznik ipadku spolecnosti.

3 Formulace modelu

Razny vliv kladného a zaporného ukazatele na default spolecnosti 1ze vyjadiit pomoci
interakci mezi spojitym ukazatelem x, a binarni veli¢inou indikujici kladnou (z&pornou)
hodnotu, tedy

logit = B, + Bix,, + By Xy D, + Byxiy +... =xp= g(,ui ) ) (6)
coz lze ptepsat do tvaru
D=1
logit= B, + Y Bux I (D, =d)+ fx,, +...ct BeXy (7)
d=0

pficemz veli¢ina x; muize byt nahrazena transformaci pomoci frakéniho polynomu, tedy

1390



10™ International Scientific Conference Financial management of Firms and Financial Institutions Ostrava

VSB-TU of Ostrava, Faculty of Economics, Department of Finance 7t gt September 2015
D=1

logit = g, + ZﬂldFj (xil )I(Di = d) + Boxy +ot B (3
d=0

kde [ jsou parametry modelu, D, je veli¢ina indikujici kladnou (zapornou) hodnotu

ukazatele, F ,.(x“) je transformujici funkce zrovnice (6) a [ (podminka)=l, pokud je
podminka splnéna, jinak se rovna 0.

Obdobnym zpiisobem Ize modelovat rozdilné vlivy ukazatele v ramci urcitych skupin, tedy

s
logit = 4, +2181st (xil)I(Si = S)+ﬁ2xi2 +ot SiX 9)
s=0

nebo kombinace obou modeld

logit = S, + Bix;, + B %, DS, + Boxiy +... =xp= g(ﬂi) 5 (10)
tedy

. D=1 S
logit = S, + Zzlgldst (xn )I(Di = d)I(Si = S) + Box, +ot BiXi (11)

d=0 s=0

kde §. je veli¢ina indikujici skupinu, do které subjekt patfi.

4 Vysledky a diskuze

V této ¢asti jsou uvedeny odhadnuté modely z ptedchozi Casti a porovnany se zakladnim
modelem. Pro abstrahovéni vlivu jinych ukazateli finan¢ni analyzy byly modely odhadovany
vzdy jako jednofaktorové, tedy bez ostatnich moZnych regresort. ProtoZze linedrni logit byl
zcela nedostacujici, byl za zakladni model povaZzovan logit zahrnujici frak¢éni polynomy (5).
Tento model byl vZdy porovnan s rozsifenim modelu s linedrni logitovou funkci a nelinearni
zahrnujici frakéni polynomy druhého fadu.

Komparace modelii byla provedena jednak graficky porovnanim vyhlazenych skutecnych a
modelem predikovanych defaultt, ale také porovnanim jejich klasifika¢ni schopnosti pomoci
plochy pod ROC kiivkou (4Area under ROC curve - AUC). Rovnéz byla provedena analyza
rezidui odhadnutych modeltl a tyto byly taktéz porovnany. Pro tucely prispévku byl pouzit
datovy vzorek s cca 11.500 subjektd, z nichZz pouze 251 firem defaultovalo v letech 2004-
2010.

4.1 Vliv kladné a zaporné hodnoty ukazatele

Nejprve byly odhadnuty parametry logitové funkce pro ukazatel BU/EBITDA, jez byla
rozdilnd pro kladnou a zapornou hodnotu ukazatele, a to v linearnim tvaru (7) a zahrnujici
frakéni polynomy (8). Nasledujici obrdzek zachycuje vyhlazeny skute¢ny default a
predikovany default rozsifenych logit modelt.
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Obrazek 3 Vyhlazeny skutecny (plna cara) a predikovany default spolecnosti: zakladni model (teckovand
cara), linedrni model respektujici kladnou hodnotu (carkovand cara), nelinedarni model respektujici kladnou
hodnotu (¢erchovana cara)

Pravdépodobnost defaultu
03

BU/EBITDA

Z obréazku je ztejmé, zZe zédkladni model nezachytil zvySenou pravdépodobnost defaultu pro
zapornou hodnotu ukazatele do trovné pfiblizné -1,0. Po rozSifeni modelu a odhadu
parametrd linedrni funkce pro kladnou i zapornou hodnotu ukazatele byla zvySena piesnost
predikce pro zaporné hodnoty, ovSem klasifika¢ni schopnost se v podstaté nezmenila.

Teprve vyuziti frakénich polynomi pro kladnou a zapornou hodnotu ukazatele vedlo jak
k vyraznému zvySeni ptesnosti predikce (bylo zachyceno 1 prubézné zvySeni
pravdépodobnosti defaultu), tak ke zvySeni klasifikacni schopnosti modelu vyjadiené plochou
pod ROC kiivkou z 0,5631 zékladniho modelu na 0,5985.

Hlavnim pfinosem roz$ifeného modelu je vSak zminéna ptesnost predikce, jeZ je rovnéz
patrna z nasledujiciho obrdzku, v némz jsou zachycena vyhlazeni rezidua zdkladniho a
roz§ifeného modelu véetné 95% intervalu spolehlivosti.

Obrazek 4 Analyza rezidui: zdkladni model (vievo) a frakcni polynom riizny pro kladnou a zapornou hodnotu
(vpravo), svétle Seda plocha zachycuje 95 % vsech pozorovani

vyhlazena Pearson rezidua

BU/EBITDA

Ma-li byt model povaZzovan za ptesny, pak rezidua modelu by méla byt blizka nule. Je
ziejmé, ze modelovani kladné a zdporné hodnoty vedlo ke zvySeni pfesnosti modelu zejména
pro zaporné extrémni hodnoty.

Vzhledem k tomu Ze se jedna pouze o 2,5 % vSech pozorovani, lze hodnotit zvySeni
piesnosti jako malé. AvSak z pohledu jevli s velmi malou pravdépodobnosti, tj. s malou
cetnosti, se jedna o znac¢né zlepSeni pfesnosti modelu s vyznamnym dopadem v oblasti fizeni
uveérovych portfolii.
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4.2 Rozdilné vlivy pro jednotlivé segmenty

Dale byl odhadnut model zohlednujici rtizné segmenty firem v datovém vzorku. Pro tuto
demonstraci byl vybran ukazatel zadluZenosti BU/A. Odhadnuty model s linedrnimi a
nelinearnimi funkcemi riznymi pro kazdy segment byl opét porovnan se zékladnim modelem
(5). Piesnost modelt je zachycena na nasledujicim obrazku.

Obrazek 5 Vyhlazeny skutecny (plna cara) a predikovany default spolecnosti: zdakladni model (teckovanda
¢ara), linedrni se segmenty (Carkovana cdra), frakcni polynom se segmenty (Cerchovand cara)

Pravdépodobnost defaultu

BU/A

Zakladni model nezachycuje klesajici pravdépodobnost defaultu pro relativné malé
rostouci hodnoty zadluZenosti (asi do vySe 0,1) a vliv ukazatele byl odhadnut jen jako
positivni. Pokud byly respektovany rtzné parametry linearni a nelinearni funkce pro
jednotlivé segmenty, je zfejmé, Ze rozdilny vliv ukazatele na Upadek spolecnosti byl
zohlednén jiz linearnim modelem a v pfipadé frakénich polynoml byl dokonce castecné
zachycen zlom v cca 0,45 hodnoty ukazatele, kdy riist pravdépodobnosti upadku jiZ nebyl tak
strmy.

Klasifikacni schopnost modelu vzrostla z ptivodnich 0,5595 zékladniho modelu na 0,6458
u rozSiteného linearniho a na 0,664 u rozsifeného nelinearniho logitu. Jedna se tedy o zna¢né
zvySeni. Rozdil mezi rozs§ifenymi modely je relativné maly a spoc¢iva pfedev§im v malém
statisticky vyznamném rozdilu téchto dvou modeld, jenz prameni ze skutecnosti, ze i kdyz
jsou vlivy modelovany frakénim polynomem druhého fadu, na 95% hladiné€ spolehlivosti jsou
totoZné s linearnimi funkcemi. ZvySena presnost pomoci vyhlazenych rezidui je zachycena na
nasledujicim obrazku.
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Obrazek 6 Analyza rezidui: zdakladni model (vlevo) a model zahrnujici frakcni polynomy pro jednotlivé
segmenty (vpravo), svétle Seda plocha zachycuje 95 % vSech pozorovani
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BU/A

ZvySeni presnosti bylo opét pozorovano zejména u velmi nizkych hodnot ukazatele,
z ¢ehoz prameni i statistickd nevyznamnost frakénich polynomt ve srovnani s linedrnimi
funkcemi, nebot’ zlepSeni pfesnosti dochdzelo pouze u 2,5% pozorovani, a tedy rozdil
v deviancich byl na 95% spolehlivosti nevyznamny.

Vyznam modelu opét spociva predevsim v dopadu na tizeni tivérovych portfolii, u né¢hoz 1
takto malé nevyznamné zlepSeni mize mit z4sadni vyznam a dopad pro strategii fizeni
s ohledem na udalosti s velmi malou pravdépodobnosti vyskytu.

4.3 Kombinace modelu

Nakonec byl odhadnut model kombinujici ob¢ rozsifeni. Pro tento tcel byl zvolen ukazatel
rentability EBITDA/A. Pro komplexnost byl rovnéZz odhadnut model respektujici pouze
kladnou a zapornou hodnotu, avSak bez zohlednéni segmentl. Vysledky v podobé
vyhlazenych defaultl jsou zachyceny na néasledujicim obrazku.

Obrazek 7 Vyhlazeny skutecny (plna cara) a predikovany default spolecnosti: zdakladni model (teckovand
¢ara), frakcni polynomy s vétvemi (Carkovana cara), linearni s vétvemi a segmenty (Cerchovana cara)a frakcni
polynom s vétvemi a segmenty (Cerchovana s dvéma carkami)

-2 0 2 4 6 -2 0

EBITDA/A

Pravdépodobnost defaultu

o -
~
o

Zakladni model opét nedostatecné zohlednuje pozorované defaulty pro zapornou hodnotu
ukazatele. Model respektujici vétve (s frakénimi polynomy) tento nedostatek odstranil, av§ak
klasifika¢ni schopnost vzrostla nepatrné z 0,5977 na 0,6044. Naproti tomu model respektujici
kladnou/zépornou hodnotu ukazatele pro kazdy segment zvlast’ zvysil klasifika¢ni schopnost
na 0,6613 v ptipadé¢ pouziti linedrnich funkci a na 0,6819 v piipad¢ vyuziti frakénich
polynomt. Zde lze hovofit o zdsadnim zvySeni schopnosti klasifikace. I dle obrazka je
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ziejmé, ze druhy zminény model predikoval ptesnéjsi pravdépodobnosti defaultu. Analyza
rezidui je zachycena na nasledujicim obrazku, zn¢hoz i1 zde je ziejmé vyrazné zvysSeni
presnosti modelu, zejména u extrémnich zadpornych a kladnych hodnot ukazatele.

Obrazek 8 Analyza rezidui: zakladni model (vievo) a model zahrnujici frakéni polynomy pro kladnou a
zapornou hodnotu ukazatele a jednotlivé segmenty (vpravo), svétle Seda plocha zachycuje 95 % vsech

pozorovani
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I zde je rozdil mezi obéma rozSifenymi modely statisticky nevyznamny a je zpisoben
faktem, ze zvySeni piesnosti se tyka pouze velmi malého poctu pozorovani.

5 Zavér

Prispévek byl vénovan predikci defaultu na bazi logistické regrese, a to v souladu
s ekonomickou interpretaci vybranych ukazateli finan¢ni analyzy. V ¢lanku bylo na
demonstrativnich pfikladech prokazano, Ze respektovani kladné hodnoty ukazatele vede u
ukazateli dluhového kryti k relativné malému zvyseni klasifikacni schopnosti. Pfesto by mél
byt tento piistup aplikovan, a to zejména z diivodu, Ze defini¢ni obor je nespojity a vysledny
model by mél byt snaze aplikovatelny na jiné datoveé vzorky.

U rozsitfeni modelu o rlizné vlivy ukazatelti v rdmci skupin je nartst schopnosti klasifikace
znacny, ovSem rozdily mezi linedrnimi a nelinearnimi modely jsou malé. Navic tyto
nelinearni modely jsou vétSinou statisticky ekvivalentni, coz je zplsobeno skute¢nosti, Ze
zlepSeni dochézi u méné nez 5 % vSech subjekti, a proto se tedy nelinearni funkce na hladiné
vyznamnosti 5 % nelisi od funkci lineérnich.

Jejich aplikace by tedy méla odpovidat ucelu jejich pouziti. Rozsifené modely jsou vhodné
zejména pro provedeni ekonometrické analyzy, pro ziskani vyssi ptesnosti predikce, stejné tak
pro ucely tizeni tvérovych portfolii s ohledem na jevy s malymi pravdépodobnostmi vyskytu.
Jde-li o pfenositelnost modelu, pak je nutné provést analyzu stability a vénovat znacnou
pozornost dostatecné externi validaci modelu. Pro tento tucel by se tedy mél volit radéji model
linearni 1 za cenu nizsi klasifikacni schopnosti modelu, ptipadné pouzit frakéni polynomy
pouze tam, kde jsou statisticky vyznamné.

Neposlednim problémem je skutecnost, ze zatimco kladnd hodnota ukazatele je
pozorovatelna, piislusnost subjektu do wurcitého segmentu (shluku) miize byt znacné
subjektivni a pro potfeby odhadu modelu musi byt tato piislusnost subjektii znama. Tato miize
byt jiz vystupem shlukové analyzy, nebo mohou byt logitové funkce odhadovany za
predpokladu nepozorované kategoridlni veli¢iny urcujici ptislusnost subjektd.
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