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UVODNI SLOVO
Vazeni ¢tenéri,

i v letosnim roce jste se dockali pravidelného prvniho vydani ¢asopisu Lit-
tera Scripta. Tentokrat se vSak jedna zaroven o prvni vydani v ¢isté elektronické
podobé. Tento krok byl planovanou sou¢asti projektu, ktery probihal v minulém
roce a o némZ jste byli informovani. Jednalo se o vytvoreni redakéniho centra
a publika¢niho portalu. Diky elektronickému vydavani casopisu ziskate snazsi
pristup ke vSem publikovanym prispévktm, at jiz aktudlnim nebo archivnim.
Nové stranky Vam umozni hledat ve vSech ¢islech ¢asopisu vydanych od jeho
zalozeni v roce 2008. Kromé zptisobu vydéavani se vSak nic nezmeénilo. I nadale
je Casopis usporadéan do dvou sekci — ekonomické a technické a prirodovédné,
ve kterych Vam stéale predstavujeme poznatky autord napfi¢ rtuznymi obory.
Prestoze jsme od zacatku letosniho roku obdrzeli velké mnozstvi prispévki, po
naro¢ném dvoukolovém recenznim fizeni byly do tohoto vydani zafazeny pouze
ty, které splnily pfisné hodnoceni kvality.

Casopis bude nadéle koncipovan v duchu stévajiciho oborového zaméfeni
i pfesto, ze je velmi pravdépodobné, ze bude schvéalena nova metodika hodno-
ceni vysledki vyzkumu a vivoje v CR, kterd by pfispévkéim v tomto oborovém
zameéTeni napiisté neudélovala body v systému hodnoceni RIV. Tato okolnost je
sice neprijemna, pfesto vsak véfime, Ze zajem o publikace odbornych prispévki
v ekonomickych, pfirodovédnych a technickych oborech nebude klesat, protoze
je tfeba pfriblizit nové poznatky nejenom c¢isté védeckému okruhu ¢tenait, ale
rovnéz odborné i laické spoleénosti, kterda ma o tato témata nemensi zajem.
K tomu slouzi zejména Casopisy jako je Littera Scripta.

Rad bych na tomto misté podékoval vsem prispévateltim, ale zaroven i po-
suzovatelim, ktefi se podileli na pripravé casopisu, a dopoméhaji tim k jeho
zvysujici se kvalité. Véfim, ze v nové elektronické podobé se bude zvétsovat
i okruh ¢tenaiu a autord a ze novy portal, ktery jsme pro Vas pripravili, bude
tvorit uzivatelsky pfijemné prostredi, které Vam usnadni nejen vyhledavani, ale
i komunikaci s redakci ¢asopisu. VSechny pfispévky ze zajmovych obort jsou
velmi vitané.

Déle jiz nezbyva nez poprat vSem ¢tendftim piijemné a poucné ¢teni, které
naleznete na nasledujicich strankéch. Veskeré ptripominky, podnéty nebo né-
pady ndm mizZete zasilat emailem nebo prostfednictvim komentait, které jsou
pristupné bezprostfedné pod kazdym publikovanym prispévkem. Zavérem mi
rovnéz dovolte popiat Vam slunné letni dny a véfim, ze se opét sejdeme nad
strankami naseho Casopisu.

Ceské Budgjovice, erven 2013

Za redakéni radu
prof. Ing. Jan Vachal, CSc.
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INTRODUCTORY WORD

Dear readers,

now, at last you can finally see the first regular issue of the journal Littera
Scripta for this year. This time, however, it is also the first edition in purely
electronic form. This move was planned as part of the project that took place in
the past year, and about which you were previously informed. It concerned the
creation of an editorial center and publishing portal. Thanks to the electronic
edition of the journal, you get easier access to all published contributions,
whether current or archived. The new web site allows you to search in all issues
of the journal published since its inception in 2008. Apart from the way the issue
appears, however, nothing has changed. The magazine is organized into two
sections — economic and technical and natural sciences, in which the findings
of authors across disciplines are still presented. Even though we received a large
number of contributions from the beginning of the year, after a demanding
two-round review process only those that meet strict quality assessment are
included in this issue.

The journal will continue to be conceived in the spirit of the existing areas
of specialization, even though it is very likely that the new methodology of
evaluation of the results of research and development in the Czech Republic
will be approved. It would no longer award the papers in this field in the
frame of current rating system of R&D. In spite of this circumstance, though
unpleasant, we believe that interest in the publication of professional articles
in economics, science and technical fields will not fall because of the need to
bring new knowledge not only to purely scientific readership, but also to the
professional and non-professional society, which has an equal interest in these
topics, and which is served mainly by journals such as Littera Scripta.

I would like, at this point, to thank all the contributors, but also the eva-
luators who participated in the preparation of the journal and help, thereby,
to increase its quality. I believe that the new electronic format will create
a growing range of readers and authors, and that the new portal, which we
have prepared for you, will form a user-friendly environment that will help you
not only in searching, but also communication with the editors of the journal.
All contributions from the fields of interest are very welcome.

In addition, there is nothing more than to wish all readers a pleasant and
instructive reading, which you can find on the following pages. Any comments,
suggestions or ideas you can send to us by email or through the comments that
are accessible immediately below each published article. In conclusion, let me
wish you a sunny summer days and I believe that we will meet again over the
pages of our journal.

Ceské Budéjovice, June 2013

In the name of the editorial board
Prof. Ing. Jan Vachal, CSc.
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PRUBEH RECENZNIHO RIZENI /
REVIEW PROCEEDINGS

Do ¢isla 1/2013 bylo zafazeno 15 recenzovanych ptispévkt od 19 autorti z 12 pra-
covist. /

In issue 1/2013 15 reviewed articles written by 19 authors from 12 institutions
were included.

Clanky / Articles

Pocet dorucenych ¢lankd / Number of articles received: 35

Pocet ¢lankt vyfazengch v 1. kole recenzniho ¥izeni / Number of articles rejec-
ted in 1% round of review proceedings: 11

Pocet ¢lankd vyfFazenych ve 2. kole recenzniho fizeni / Number of articles re-
jected in 2" round of review proceedings: 9

Pocet ¢lankid piijatych k tisku po dokonéeni recenzniho fizeni / Number of
articles agreed to be published: 15

Recenzni rozhodnuti / Review conclusions

Pocet zpracovanych recenzi / Number of reviews delivered: 52

e 7 toho recenzovano recenzentem s titulem doc. nebo prof. / from which
was reviewed by reviewer with Doc. or Prof. degree: 42 (80,8 %)

Recenzenti s doc.
¢i prof. Ostatni | Celkem
Reviewers with Doc. Other In total
or Prof. degree

Prijato beze zmén
Published without changes 12 1 13
Ptijato, doporuceno zohlednit
navrl.lovane apravy o 15 9 17
Published, suggested considering
some remarks
Prijato po celkové revizi prispévku 10 3 13
Published after over-all revision
Odmitnuto
Denied 5 4 9

13



Recenzni sbor / Reviewers board

prof. Ing. Dalibor BIOLEK, CSc.

Univerzita obrany

prof. RNDr. Jan CERNY, Dr.Sc.

Vysoka skola ekonomickd v Praze

Ing. Vladimir DIVIS, Ph.D.

Ustav aplikované mechaniky Brno, s.r.o.

PhDr. Jana DUFFKOVA, CSc.

Univerzita Karlova v Praze

doc. Ing. Marie HESKOVA, CSc.
Vysoké gkola evropskych a regionalnich studii v Ceskych Budéjovicich

Ing. Vladimir HYANEK, Ph.D.

Masarykova univerzita v Brné

prof. Ing. Pavel JENICEK, CSc.

Vysoka skola chemicko-technologicka v Praze

prof. Ing. Marie JUROVA, CSc.

Vysoké uceni technické v Brné

prof. Ing. Christiana KLIKOVA, CSc.

Vysoka skola banska — Technickéd univerzita Ostrava

doc. Ing. Jana KORYTAROVA, Ph.D.

Vysoké uceni technické v Brné

doc. Ing. Jan KOUDELKA, CSc.

Vysoka skola ekonomické v Praze

doc. PhDr. Pavel KUCHAR, CSc.

Univerzita Jana Evangelisty Purkyné v Usti nad Labem

doc. Ing. arch. ThLic. Jifi KUPKA, Ph.D.

Ceské vysoké uceni technické v Praze

prof. Dr. Ing. Miroslav KYNCL

Vysokéa skola banska — Technickéd univerzita Ostrava

Ing. Pavla LEJSKOVA, Ph.D.

Univerzita Pardubice

doc. RNDr. Zdenék LIPSKY, CSc.

Univerzita Karlova v Praze

14



prof. Ing. arch. Karel MAIER, CSc.

Ceské zemédélska univerzita v Praze

doc. Mgr. Jifi MALEK, CSc.

Vysoka skola ekonomické v Praze

Ing. Katefina MATUSINSKA, Ph.D.

Slezska univerzita v Opavé

doc. Ing. Dana MESTANOVA, CSc.

Ceské vysoké ucéeni technické v Praze

doc. PhDr. Jaroslav MUZIK, DrSc.
Univerzita Jana Amose Komenského Praha

doc. Ing. Danuse NERUDOVA, Ph.D.

Mendelova univerzita v Brné

Ing. Pavel NOVAK, CSc.

Vyzkumny tstav melioraci a ochrany pudy

doc. Ing. Pavel ONDR, CSc.

Jihoéeska univerzita v Ceskych Bud&jovicich

doc. RNDr. Martin OUREDNICEK, Ph.D.

Univerzita Karlova v Praze

Ing. Markéta PALENTKOVA, Ph.D.

Masarykova univerzita v Brné

doc. Ing. Vladislav PAVLAT, CSc.

Vysoka skola finan¢ni a spravni v Brné

prof. Ing. Maria REZNAKOVA, CSc.

Vysoké uceni technické v Brné

PhDr. Lucie SMEKALOVA, Ph.D.

Univerzita Palackého v Olomouci

doc. Ing. Jitka SRPOVA, CSc.

Vysoka skola ekonomicka v Praze

prof. Ing. Jana STAVKOVA, CSc.

Mendelova univerzita v Brné

doc. Ing. Antonin STEHLIK, CSc.

Masarykova univerzita v Brné

15



doc. Ing. Petr SUCHANEK, Ph.D.

Masarykova univerzita v Brné

doc. PhDr. Jana SAFRANKOVA, CSc.

Ceské vysoké udeni technické v Praze

doc. Ing. Radoslav SKAPA, Ph.D.

Masarykova univerzita v Brné

doc. PhDr. Bozena BUCHTOVA SMAJSOVA, CSc.

Masarykova univerzita v Brné

doc. PhDr. Milada SMEJCOVA, CSc.

Vysoka skola hotelova v Praze, spol. s r.o.

doc. Ing. PhDr. Karel SREDL, CSc.

Ceska zemédélska univerzita v Praze

doc. Ing. Vaclav URBANEK, CSc.

Vysoké skola ekonomické v Praze

doc. Ing. Antonin VALDER, CSc.

Ceska zemé&délska univerzita v Praze

doc. Ing. Radim VALENCIK, CSc.

Masarykova univerzita v Brné

doc. Ing. Eva VAVROVA, Ph.D.

Mendelova, univerzita v Brné

doc. Ing. Jitka VESELA, Ph.D.

Vysoka skola ekonomickd v Praze

prof. Ing. Karel ZAPLATILEK, Ph.D.

Univerzita obrany

Ing. Radek ZDENEK, Ph.D.
Jihoceska univerzita v Ceskych Budéjovicich

16



EKONOMICKA SEKCE /
ECONOMIC SECTION

18

30

40

o1

61

70

82

95

107

116

128

140

158

Advanced Investment Strategy for Trading Major Currency
Pairs
Jan Budik, Lenka Smolikova

Measuring of the Yield and Risk of Emerging Markets and
Developed Stock Markets
Radim Gottwald

Management of Contractor’s Claims in Construction Projects
Lukas Klee

Vliv krize na strukturu danovych vynosa zemi OECD
Kvéta Kubatova

Kvantita a kvalita lidského kapitalu: MuzZe pocet let vzdélavani
zvyS$it uroven studentu?
Rudolf Kubik

Selected Impulses, Challenges and Expectations to the Future
in the Automotive Industry
Andrea Leskova, DuSan Sabadka

Navrh pristupu k méieni vykonnosti lidskych zdroju
Radim Manak

Discriminatory Power of the Altman Z-Score Model
Katefina Mic¢udova

Soudasné pristupy k financovani vysokych skol v zemich EU
Petr Mulac¢, Véra Mulacova

Cile finan¢éniho vzdélavani v oblasti penzijniho pFipojisténi
Vladimira Petraskova

Effect of Corporate Social Responsibility on the Recruitment
of Technically Educated Employees
Martin Polivka

Vyhodnoceni predvyzkumu kliGovych skupin stakeholderu vy-
sokych gkol
Marie Slaba

Preference kvality nebo ceny pri nakupech spotfebniho zboZzi
Ladislav Solc, Jaroslav Stuchly



Advanced Investment Strategy for
Trading Major Currency Pairs

Jan Budik, Lenka Smolikova

Vysoké uceni technické v Brné

Abstract
In this paper there is a description of one of the possible approaches to
investing in the currency market, which is based on the statistical anal-
ysis of price movements of major currency pairs. It is the currency pairs
EUR/USD, GBP/USD and USD/JPY which consist of major currencies
of the world powers. For the analysis includes no fundamental informa-
tion such as the rate of unemployment, sales, GDP, inflation, etc., and
is thus a purely technical analysis, which is based on the actual price.
The proposed investment strategy works with short-term investments,
which have an average duration of several hours. The logic used strategy
is based on the psychological reaction of investors to the previous trad-
ing session and their future expectations. To increase the effectiveness
of strategies financial leverage is used. This type of investment requires
precise compliance with the rules for risk management. Due to diversifi-
cation, the proposed strategy is put into more currency pairs and achieves
stable growth of capital. Due to the computationally intensive optimiza-
tion problems genetic algorithms that can effectively deal with this type
of task were used. The proposed investment portfolio is applied in the
time period January 2010 to January 2012 and has been stable profitably.

Keywords: portfolio, currency, optimization, profit, investment strat-
egy, genetic algorithm

Introduction

Advanced methods of analyses, modelling and simulation are currently im-
plemented in the process of investment portfolios design by almost all major
financial institutions. The primary goal is to find optimum of function, which
maximizes the profit with limitations given by the volatility of the distribution
of partial profits and losses, maximum draw-down, success rate of investment
decisions, profit/risk ratio, and other indicators. The search of the optimum
using standard algorithmic approaches becomes an almost unsolvable task, and
requires the application of genetic algorithms based on the evolutionary pro-
cess. Investment strategies using genetic algorithms, fuzzy logic, neural net-
works combined with the quantitative analysis can be regarded as advanced

investment strategies (Bauer 1994; Dostél 2008).
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The main goal of this paper is creation of an investment portfolio, which is
implemented to trade with world currencies. This market is called ForEx. The
portfolio is created by one advanced investment strategy used for three different
currency pairs. The significant step in process of proposing investment portfolio
is determination enough of the appropriate financial instruments in terms of
volatility and liquidity. Request of volatility and liquidity is given because of the
implementation investment decisions in short periods of time lasting for about
several hours. As appropriate financial instruments are selected currency pairs
EUR/USD, GBP/USD and USD/JPY, which are created from currencies of
largest world economies. Daily price change of selected financial instruments
is very small and it is necessary to increase efficiency of realized investment
decision by using of financial leverage.

The financial leverage allows the investor to realize the a bigger investment
position then allowed by his/her financial capital. It can radically increase
the efficiency of a realized investment decision, because brokers allow using
financial leverage from 1:2 to 1:400, but it is necessary to observe strict risk
management rules. Unhedged positions are exposed to loss in the size of the
investor’s financial capital (Miner 2008; Williams 1999; Ruey 2001).

Materials and methods
Advanced investment strategies

Implementation of advanced methods of analyses, modelling and simulation
in investment decision-making can develop strategy for financial capital man-
agement in large financial institutions. With these strategies, it is possible to
manage financial capital in millions up to hundreds of millions of Euros.
These strategies can be divided into two basic categories:

e Trend following strategies

e Non-trend following strategies

An advanced investment strategy can be defined as a set of rules for the
implementation of particular investment decisions and a set of rules for risk
management and reinvestment (Altucher 2004).

The proposed strategy requires trend Following in order to achieve profit
and it’s called “trend following strategies”.

Design process of advanced investment strategy

The most important part of the advanced investment strategy design process
is the incorporation of the a priori knowledge of an expert in financial decision-
making. A large number of options exist, types and sorts of a priori knowledge
in the process of investment, and it is up to the expert which one of the options
he/she prefers and masters. An important part of the selected a priori knowl-
edge is its ability to quantify into a form that can be processed by a computer.
The design process of the advanced investment strategy includes methods of
analyses, modelling and simulation, which are connected to a quantified form of
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a priori knowledge and search for optimal parameters of the risk management
strategy (Kantardzic 2002).

A priory knowledge of advanced investment strategy

An expert in financial decision-making transfers information concerning the
possibility of investing in financial markets on the basis of breaks specific price
levels. The determination of significant price levels is described by several
parameters that are defined by the financial expert based on subjective infor-
mation derived from experience.

The primary feature is the implementation of investment decisions in a short
time interval not exceeding several hours. Due to this relatively short time
intervals, it is necessary to increase the efficiency of the performed investment
transactions by using a financial leverage. With this tool, it is possible to
increase the efficiency of the selected strategy in the order of 2 to 400 times,
depending on the size of used leverage and the volume of financial capital that
is available to the investor and average monthly return can be in the order of
units of percent (Dostal 2008; Rejnus 2008; Jilek 2005).

Determination of significant price levels is the key of this investment ap-
proach, and requires the most effort for optimization. Due to the intraday
approach, it is necessary to search every day for new specific price levels appli-
cable for the particular day before starting the trading session. The primary
parameter for the search of specific price level is the time. Significant price
levels are generated as the maximum and minimum in the selected time pe-
riod. The optimization process determines specific time periods during which
significant price levels are generated every day.

The basic structural element of the selected strategy rests on the assump-
tion of strict placement of protective orders that will automatically close an
investment position in loss. Concurrently with the order to limit maximum
losses an order, which defines the amount of open profit when positions should
be closed, is implemented.

Method of optimization

The priori knowledge of an expert in financial decision-making does not nec-
essarily need to contain the optimal setting of values for the definition of the
maximum loss and profit and optimal time intervals for the definition of sig-
nificant price levels. As the search for the optima of these parameters is rather
time consuming, it is necessary to use computer technology in combination
with sophisticated algorithms. Standard algorithms for finding relationships in
data have become insufficient and inappropriate for this type of tasks.

Genetic algorithm

A genetic algorithm is used when the exact task solutions from practice would
take an endlessly long time by systematic searching. They enable the solving
of difficult problems very elegantly. The considerable advantage of genetic al-
gorithms is the ability to solve the tasks abstractedly on the character of data
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(linear, nonlinear, leap), cohesion of individual parts of system or existence of
feedback. Genetic algorithms are generally used for optimizations. For econom-
ical tasks it is typical to use for example for the solution of decision problems
to minimize the costs or maximization of turnovers (profit). Practical use can
be seen at the solving at the task problems like cluster analysis, approximation
of economic curve, prediction etc.

The most implementations of genetic algorithms work with the conceptions
used in genetics, for example the conception chromosome. In a human genetics
is the chromosome defined as a functional complex of heritable record of genetic
information in a cell, capable of independent function at information transfer.
In a genetic algorithm the chromosome is represented by ones and zeros, i.e.
binary representation. In this case chromosomes are represented by a binary
chain, for example 01100110. For the manipulation with chromosomes are used
operators for selections, crossover and mutation. The important standpoint,
which directly or indirectly asserts at the choice at least one parent, is its
fitness.

A proper solution of a task in optimization is to use a genetic algorithm
that will bring the final solution when searching of optimum in real time. The
principle of these algorithms is based on evolution, when only the “strong”
individuals (solutions) can advance to the next step of development (iteration
step), and, subsequently, their crossing, mutation and reproduction is carried
out. In this manner an optimum solution in the search for the above variables
can be found (Bauer 1994; Budik and Dosko¢il 2011).

In this paper the genetic algorithm search for optimal values of following
parameters is:

e Start time for the selection of significant price levels
e End time for the selection of significant price levels
e Price level for closing open position in loss

e Price level for closing open position in profit

Proposed model of advanced investment strategy
Description of investment strategy design

The proposed model of an advanced investment strategy works on the basis of
a quantitative analysis of price movements of selected financial instruments of
the foreign exchange market. The primary parameter observed is the increase
in volatility thought trading day in connection with a specific time period. This
piece of priori information is inserted into the design process of the investment
strategy by the expert in financial decision-making, and is further tested and
optimized using advanced methods of analyses.

The increase in volatility of financial instruments in specific time periods
is caused by periodic repetition of specific situations. These situations include
the following;:

e Opening of financial markets

e Closing of financial markets
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e Announcement of fundamental news
e Responses to previous trend of trading sessions

e Responses to historic minima and maxima

A Priori Knowledge of the Expert for Financial Decision-Making

The a priori knowledge of the expert in financial decision-making in the pro-
posed model is based on increased volatility of the foreign exchange market in
the period of opening European financial markets. During the trading day at
the foreign exchange market the volatility changes depending on the opening
times of the world markets. Table 1 contains the time periods in which the
respective markets are open. In the beginning of these periods an increase in
volatility of selected financial instruments is expected.

Tab. 1: World markets opening hours (UTC + 1:00)

l City [ Time period ‘
Tokyo 2 a.m. — 11 a.m.
London 9am. — 6 p.m.

New York 2 p.m. — 11 p.m.
Sydney 11 p.m. — 8 a.m.

Source: www.forexfactory.com

An increase in the volatility of selected financial instruments is caused by the
opening and closing of speculative positions of banks, funds and individual in-
vestors. Volatility is measured in accordance with the following formula:

where Volatility = size of volatility for time period;
Mazimum = maximum price of time period;
Minimum = minimum price of time period.

Fig. 1: Average price movements during a trading day for the period of 1999—
2012
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Figure 1 shows the graphs of average values of the movements for each hour
during the trading day for the following currency pairs: EUR/USD, GBP/USD
and USD/JPY. Using graphical analysis it can be easily determined that in
the time periods that correlate with the time intervals when world markets are
opening, there is a tendency to increase the average movements thus increasing
the volatility of the selected financial instruments.

Results

The output of the optimization process is a set of rules which generates the
results for the period 2010-2012 presented in Table 2, where the values of total
profits of the strategies, gross profits and gross losses, total number of invest-
ments, number of profitable and unprofitable investments and their percentage
are shown. All of partial investment decisions are realized with 100 000 $. This
reference size of investment amount is called “lot”.

Tab. 2: Results of individual strategies in the period of Jan 2010 to Jan 2012

| Indicator | EUR/USD Strategy | GBP/USD Strategy | USD/JPY Strategy |
Total profit 17 913 $/lot 12 000 $/lot 6 589 $/lot
Gross profit 91 172 $/lot 32 100 $/lot 40 170 $/lot
Gross loss -73 259 $/lot -20 100 $/lot -33 581 $/lot
No. of 534 509 407
investments
Profitable 163 107 113
investments
.Unproﬁtable 371 402 294
investments
Profitable 30.52% 21.02% 27.76%
investments
Unprofitable 69.48% 78.98% 72.24%
investments

Source: Own processing

Tab. 3 shows total profits, gross profits and gross losses, total number of invest-
ments, number of profitable and unprofitable investments and their percentage.
The results represent the sum of the three partial strategies listed in Table 2.

Tab. 3: Cumulative result of the proposed strategies for the period of Jan 2010
to Jan 2012

Indicator

Total profit
Gross profit

| EUR/USD + GBP/USD + USD/JPY |

36 502 $/lot
163 442 $/lot

Gross loss -126 940 $/lot
No. of investments 1 450
Profitable investments 383
Unprofitable investments 1067
Profitable investments 26.41%
Unprofitable investments 73.59%

Source: Own processing
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Fig. 2: Accumulation of profits and losses distribution for Jan 2010 to Dec
2010 — partial strategies
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Figure 2 shows a graphic representation of accumulation of profits and losses
distribution of an investment portfolio consisting of the three above-mentioned
investment strategies.

Fig. 3: Accumulation of profits and losses distribution for Jan 2010 to Dec
2010 — portfolio
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Advanced investment strategy model

The model of the proposed advanced strategy is developed for three currency
pairs made up of world currencies including EUR, USD, GBP and JPY. The
choice of the selected financial instruments is based on high liquidity and the
possibility of using trading orders 24 hours a day.
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Fig. 4: Accumulation of profits and losses distribution for Jan 2011 to Jan
2012 — partial strategies
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Fig. 5: Accumulation of profits and losses distribution for Jan 2011 to Jan
2012 — portfolio
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The economic model uses significant price levels that are generated in the fol-
lowing time periods:

e EUR/USD 4:00 — 9:00

e GBP/USD 1:30 — 9:00

e USD/JPY 8:30 — 9:00

During these time intervals, significant price levels are detected as maximum
and minimum prices for this period of time. Trade orders are placed at these
price levels in such a manner that a buy entry order is placed at the maximum
price, and a sell order is placed at the minimum price. Both orders are waiting
for breakout of these price levels. The optimization process determined the
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opposite value to the entry price as an appropriate placement of the order to
close position in loss, i.e. when the buy order is activated (the maximum price
in the selected time period is broken), the protective order is placed to the
minimum price in the selected time period. When a sell order is activated, the
principle is reversed and the protective order is placed at the maximum of the
price achieved in the selected time period. The principle of placing a protective
order is the same for all three currency pairs.

The placement of the order for profit-taking differs for each currency pair.
Table 4 shows the limits for closing position in profit and in loss. These values
were found by an optimization process.

Tab. 4: Optimal parameters for closing profit and loss making positions
Currency pair Stop loss Profit taking
EUR/USD 1* (Max — Min) | 3 * (Max — Min)
GBP/USD 1 * (Max — Min) | 6 * (Max — Min)
USD/JPY 1* (Max — Min) | 5* (Max — Min)
Source: Own processing

Discussion

Results show, that it’s possible to successfully implement advanced investment
strategy into the real market environment. Proposed advanced investment
strategy, which is used for three different currency pairs, create an investment
portfolio for trading major currency pairs. Each strategy used for different
currency pairs has different value of parameters for closing open position in
profit. These values are generated by an optimization process and it’s necessary
to re-optimize it for ensuring stability and profitability of a proposed portfolio.

Stability and profitability of investment strategies is a key issue, which is
necessary to solve during the design process of the portfolio. The proposed
investment strategy works with short time periods, which require specific el-
ements for increasing stability and profitability than investment strategies,
which work in a long time frame. Stability and profitability increasing can
be achieved with more a sophisticated procedure of position opening process,
position closing process in profit and in lose or implementation of additional
filters for choosing investment opportunities with a higher probability of win.

The test of proposed portfolio was realized with a broker with no transaction
cost. Brokers include their fees into the spread, which is difference between Ask
and Bid price. All realized transaction work with Ask price for buy orders and
Bid price for sell orders.

Conclusion

The use of advanced methods of analyses, modelling and simulation in the de-
sign of investment portfolios facilitates a more efficient processing of input data
and their optimization in real time. The above-mentioned methods are used
by most bank and investment institutions, unit trusts, hedge funds and other
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institutions processing data for investment and analytical purposes. In the pro-
posed model for the development and design of advanced investment strategies,
genetic algorithms are used in the optimization process, when parameters are
searched for in order to define the significant price levels. These price levels
are used as a point of entry into an investment position. Another outcome of
the optimization process is the determination of optimal parameters of the risk
management process focusing on the price levels for closing position in profit
and in loss. The economic model of investment strategy is based on the a priori
knowledge of an expert in financial decision-making. The expert in financial
decision-making enters to process of designing twice. In the beginning, when
he/she implements the a priori knowledge into the creation of the model, and
at the end of the process, when he/she validates the designed models. The
principle of a priori knowledge is based on an increased volatility in specific
time periods during day. The increase in volatility is a result of the opening
of the world’s markets, when the investors react to the previous trading day,
significant historic minima and maxima, fundamental news and other factors
affecting price movements.

The proposed economic model uses the time period in which the London
Stock Exchange opens (9 a.m.). The optimization process determined time
periods in which the relevant price levels were created. When these price levels
are broken, a speculative position opens and the position is further controlled
in accordance with the designed parameters of the optimization process. The
proposed model uses strategies for the following currency pairs: EUR/USD,
GBP/USD and USD/PY. Simultaneous application of all three strategies cre-
ates an investment portfolio that generated a total profit of 36 502 $/lot in the
period from Jan 2010 to Jan 2012, with the probability of a successful trade of
26.41 %. This rate of successful trade may seem as low, but profit of each trade
is much bigger then loses. The distribution of profits and losses of individual
investment strategies shows a low value of the correlation coefficient, and, as
a result, they are suitable for diversification.
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Pokrodila investi¢ni strategie pro obchodovani
hlavnich ménovych paru

V tomto prispévku je popisovan jeden z moznych pristupt k investovani na
ménovém trhu, ktery vychazi ze statistické analyzy cenovych pohybi hlavnich
ménovych part. Jde o ménové pary EUR/USD, GBP/USD a USD/JPY, které
jsou tvofeny ménami vyznamnych svétovych velmoci. Pro analyzu nejsou pou-
zity zadné fundamentalni informace typu hodnoty nezaméstnanosti, prodeje,
HDP, inflace atd. a jde tedy o ¢isté technickou analyzu. Navrzend investi¢ni
strategie pracuje s kratkodobymi investicemi, které maji priumérnou délku tr-
vani nékolik hodin. Logika pouzité strategie vychazi z psychologické reakce in-
vestortl na predeslé obchodni seance a jejich budouci o¢ekavani. Pro navyseni
efektivity pouzité strategie je pouzita finanéni paka. Tento typ investovani vy-
zaduje precizni dodrzeni pravidel pro Fizeni rizika. Z davodu diversifikace je
navrzend strategie aplikovana na vice ménovych parech a je dosazeno stabil-
néjstho naristu kapitalu. Z dtivodu vypocetné narocné optimaliza¢ni ulohy byly
pouzity genetické algoritmy, které dokazi efektivné fesit pravé tento typ tlohy.
Navrzené investi¢ni portfolio je aplikovano v ¢asovém tiseku leden 2010 az leden
2012 a vykazuje dlouhodobé stabilni zisk.

Kli¢ova slova: portfolio, ména, optimalizace, zisk, investiéni strategie, ge-
neticky algoritmus
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Abstract

Financial analysts have recently paid more attention to so-called emerg-
ing markets that are slowly reaching the level of developed stock mar-
kets. The objective of this paper is to evaluate the level of yields and
risk attributed to developed stock markets (USA, United Kingdom and
Germany) and to emerging markets (Brazil is South America, Mexico in
Central America, Hong Kong in Asia and Australia). These levels are set
separately for the periods from 30 September 2004 to 30 September 2008
and from 30 September 2008 to 30 September 2012. The author com-
pares the changes in levels between both periods and also development of
the level of yields and risk within whole period of 12 months periodicity.
The macroeconomic situation of these countries during selected period
is monitored by means of GDP growth. The values of the stock indices
are taken from major stock exchanges in these countries and bond yields
are also used. Different standard deviations from the yield of the stock
index, variation coefficients and Sharpe ratios are calculated. The author
investigates to what extent it is true that higher yields can be achieved on
emerging markets, but at the expense of a higher risk than on developed
stock markets. Based on founded results it is clear that higher yields can
be achieved on emerging markets at the expense of higher risk than on
developed ones, but not in every case.

Keywords: emerging market, developed stock market, stock exchange
index, Sharpe ratio

Introduction

Several decades ago emerging markets would not have been too interesting for
investors. Liquidity and market capitalization on these rather local markets
was relatively low. Investors had more trust in developed stock markets to
which they allocated the majority of their investments. Investments in emerg-
ing markets were only an add-on in the investment portfolio. Over the past
20 years, however, emerging markets have been receiving — unlike developed

30
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stock markets — more attention from investors. As the stock markets keep on
evolving, the question is whether these differences are as pronounced as they
were in the past or whether they are partly shrinking as a result of globalization.
The objective of this paper is closely related to this question. The author real-
izes research in this economic field and this paper presents interesting results of
the research. The contribution of the paper, described in detail in the paper’s
conclusion, primarily consists in author’s analysis of actual and recent devel-
opment related to both emerging markets and developed stock markets. The
relation between such specific market segments is monitored by many investors
looking for an optimal market to invest their money.

The objective of this paper is to evaluate the level of yields and risks related
to selected developed stock markets and selected emerging markets. It is also
investigates how true is the statement that emerging markets can offer a higher
yield, but at the expense of higher risk than on developed stock markets.

Selected countries were chosen because of geographical diversity. Data
of markets from various continents including North America (USA), Central
America (Mexico), South America (Brazil), Europe (United Kingdom, Ger-
many), Asia (Hong Kong) and Australia (Australia) were used. This choice
enables global economics insight. Moreover, USA, United Kingdom and Ger-
many are very often presented as representatives of developed stock markets.
The rest of the countries are often presented as representatives of emerging
markets, which provide a certain perspective for potential investors.

Emerging markets have been the subject of research for many scholars.
Bruner (2003) analyzes emerging markets from 1990 to 2003 and says higher
profits can be made on these markets, however at the expense of increased
volatility and risk of a financial crisis in the region which results in a fall of
stock indices. He studies the macroeconomical aspects and political aspects
of markets together with market liquidity, market openness and transparency.
Barry, Peavy and Rodriguez (2000) who analyzed emerging markets from 1975
to 1995 say that emerging markets were showing increased volatility during
the whole period. While in the period from 1985 to 1995 they provide a higher
average yield, they reach lower average yields during the preceding period of
1975 to 1985. El Hedi Arouri, Jawadi and Nguyen (2010) analyze emerging
markets for the period from 1992 to 2009 and say that these markets show
higher yields and higher volatility. Nowadays it is recommended to invest in
emerging markets firstly for investors with a low aversion to risk who seek
non-standard yields or compile a dynamic component in mixed portfolios. The
correlation between these markets and developed ones is generally regarded
as low. The profitability of emerging markets and developed markets is ana-
lyzed by Griffin, Kelly and Nardari (2009). Based on data from 56 different
markets, they find that post-earnings drift, short-term reversal and momen-
tum strategies earn similar profits in emerging and developed markets. They
also show that deviations from efliciency are greater in developed markets and
that firm-level variance ratios are similar across developed and emerging mar-
kets. Zhang (2010) uses a specific measure to measure liquidity in emerging
markets. Using data from 20 emerging markets, concretely from Africa, Latin
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America, Europe, East Asia and South Asia for the period from 1996 to 2007,
he concludes that this measure shows the highest correlations with the liquid-
ity benchmarks. Bekaert, Harvey and Lundblad (2006) focus on the impact
of liquidity on expected returns in emerging markets. Considering a simple
asset pricing model with market portfolio and liquidity as risk factors, they
suggest that local market liquidity is an important driver of expected returns
in emerging markets.

Methodology

The yield and risk levels were set separately for the period from 30 September
2004 to 30 September 2008 and for the period from 30 September 2008 to
30 September 2012. So that, for the sake of a better picture regarding the
changes and developments on emerging markets, the current period covering
the past eight years is divided into two sub-periods. Regarding the historical
culmination of the economic crisis, autumn 2008 — 30 September 2008 was
chosen as the threshold date. Even if it had been possible to choose a longer
period of time, we have to bear in mind that the development on emerging
markets is quite progressive and the data from older periods have little in
common with current data. Changes to the levels between these two periods
are compared as well.

Author uses quarterly values of stock indices of the most important stock
exchanges in the respective countries — always as of 31 March, 30 June, 30
September and 31 December, plus quarterly values of the yields of two-year
government bonds issued by different national institutions. To be specific,
the American Standard & Poor’s 100 index, the English FTSE 100 index,
the German DAX index, the Brazilian Bovespa index, the Mexican Banamex-
30 index, the Hong Kong Hang Seng index and the Australian ASX index
were applied. Several statistical indicators were used for the calculation. The
average yield of the stock index is set as:

E: n&,l
V Yo

where y; is the value of the stock index at the end of selected n-year period
and yo is the value of the stock index at the beginning of the n-year period.
The standard deviation in the yield of the stock index is calculated based on
the formula:

T

o=\ -

r=1

where y, are gradual yields related to a r-year period out of a total of
T periods (here 16 periods, i.e. quarterly values within four years). This
deviation is used for determining the risk level. The higher the deviation, the
higher the total range in which the yield of the stock index lies, i.e. the higher
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the investment risk. This formula:

o
Uy = —
Yy

is used to calculate the variation coefficient. By using this coefficient, the
relative size of the spread of values relative to the average can be calculated.
The Sharpe ratio can be expressed as:

(o2

where y, is the average yield of a national bond. This ratio measures the
yield by using the risk-adjusted yield. The higher this ratio, the higher yield
the investor has achieved per unit.

Then the level of yields and risk attributed to developed stock markets
and emerging markets are also measured separately during each 12 months.
Similarly, GDP growth is measured to present the macroeconomic situation of
countries. The source of data is the database of Patria Finance, a.s. and Trad-
ing Economics. Through Patria Online, a.s. (2013) and Trading Economics
(2013), input data necessary for the implementation of an empirical analysis,
i.e. historical values of stock indices, government bonds and GDP growth, were

collected. These databases are used to realization of research in this economic
field.

Results

The overall yield and risk indicators are gradually calculated for every stock
index. Tab. 1 shows these indicators which relate to the period from 30 Septem-
ber 2004 to 30 September 2008.

Tab. 1: Indicators related to period from 30 September 2004 to 30 September
2008

l Country [ Vi [ o [ Uy [ Yo l S ‘
USA 0.46% 0.0511 11.15 0.57% -0.02
United Kingdom 1.77% 0.0559 3.17 0.56% 0.22
Germany 10.63% 0.0839 0.79 0.04% 1.26
Brazil 20.83% 0.1185 0.57 1.51% 1.63
Mexico 19.00% 0.1125 0.59 0.86% 1.61
Hong Kong 8.25% 0.1057 1.28 0.39% 0.74
Australia 5.95% 0.0724 1.22 4.82% 0.16

Source: Own processing using Patria Online, a.s. (2013)

y; is the average yield of the stock index, o; is the standard deviation from
the stock index yield, v, is the variation coeflicient, 7 is the average yield of
the national bond and S is the Sharpe ratio. Tab. 1 shows clearly that the
highest average yield of the stock index was achieved in American emerging
markets, i.e. Brazil and Mexico. This yield is however connected with the
highest standard deviation. In the USA a lower average yield of the stock
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index was recorded, but also the standard deviation was smaller as well. In
principle, it was confirmed that achieving a higher yield for an investment is
connected with higher risk and vice versa. The average yield of the Hong Kong
and Australian stock index matches that of the mean values of developed stock
markets, i.e. the USA (respective the United Kingdom) and Germany. The US
variation coefficient deviates significantly from other indicators and is evidence
of a high spread of yields during the sub-periods in respect of the average yield.
By taking into account the Sharpe ratio, the negative value in the USA and the
almost zero value in Australia and United Kingdom are interesting. They can
be interpreted as a loss and/or very low yield per one risk unit. Tab. 2 shows
the overall yield and risk indicators related to the period from 30 September
2008 to 30 September 2012.

Tab. 2: Indicators related to period from 30 September 2008 to 30 September
2012

l Country [ i [ o [ Uy [ I [ S ‘
USA 5.20% 0.1069 2.05 0.37% 0.45
United Kingdom 4.03% 0.0941 2.33 0.37% 0.39
Germany 5.47% 0.1259 2.30 0.03% 0.43
Brazil 4.54% 0.1388 3.06 1.21% 0.24
Mexico 9.90% 0.1440 1.45 0.71% 0.64
Hong Kong 3.711% 0.1311 3.53 0.22% 0.27
Australia -1.24% 0.0982 - 4.01% -0.53

Source: Own processing using Patria Online, a.s. (2013)

The values in Tab. 2 indicate that the highest average yield of a stock index
was achieved in Mexico, but at the expense of higher risk. In Australia the index
value even dropped and because of the negative values in the sub-periods it
does not make sense to calculate this variation coefficient in this case. The
principle that achieving a higher yield is connected with higher risk and vice
versa was not confirmed for this period. Negative Sharpe ratio was confirmed
for Australia which is most likely due to a higher yield of Australian government
bonds. The highest yield per one risk unit was recorded for developed stock
markets. When comparing corresponding values from the periods from 30
September 2004 to 30 September 2008 and from 30 September 2008 to 30
September 2012 through Tab. 1 and 2, the following findings apply. For all
countries but not the USA and United Kingdom the average yield of the stock
index dropped, standard deviations rose and the Sharpe ratio dropped. For
Germany, Brazil, Mexico and Hong Kong, it was logical that the variation
coefficient grew. Investments on these markets are therefore connected with
lower yields and higher risks. Higher yields and higher risks are apparent in
the USA and United Kingdom.

To focus more detailly on the level of yields and risk attributed to devel-
oped stock markets and emerging markets, these indicators are also measured
separately during each 12 months. Tab. 3 shows the average yield of the stock
index calculated separately during each 12 months related to the period from
30 September 2004 to 30 September 2012.
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Tab. 3: Yields related to period from 30 September 2004 to 30 September 2012

| Country | 2004 [ 2005 | 2006 [ 2007 | 2008 [ 2009 | 2010 [ 2011 |

USA 6% | 9% [ 15% [ -24% [ -10% [ 5% [ 0% [ 30%
United 20% | 9% | 9% | -25% | 5% | 8% | -8% | 12%
Kingdom

Germany 30% | 19% | 31% | -26% | -3% | 10% [ -12% | 31%
Brazil 36% | 15% | 66% | -18% | 24% | 13% | -25% | 13%
Mexico 3% | 32% | 43% | -22% | 12% | 13% | -4% | 20%
Hong Kong 18% | 14% | 55% | -34% | 16% ™% | -21% | 18%
Australia 25% | 11% | 29% | -30% | 2% 2% | -12% | 8%

Source: Own processing using Patria Online, a.s. (2013)

There are some periods with similar increase or decrease of values by all
countries. Solely positive values are measured in 2004, 2005, 2006 and 2011
while negative values are measured in 2007 and 2010 (except for the USA).
There are also some periods with similar maximum values by some countries.
Developed stock markets like the USA and Germany reached maximum values
alternatively the second best value in 2011 alternatively in 2006. All emerging
markets reached these ones in 2006 alternatively in 2004. Tab. 4 shows the
standard deviation from the stock index yield calculated separately during each
12 months related to the period from 30 September 2004 to 30 September 2012.

Tab. 4: Risks related to period from 30 September 2004 to 30 September
2012

| Country | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009 [ 2010 [ 2011 |

USA 0.04 | 003 | 003 [ 002 [ 0.15 [ 0.09 | 0.08 | 0.06
United 0.02 | 003 | 003 | 006 | 013 | 0.10 | 0.07 | 0.04
Kingdom

Germany 0.03 | 0.06 | 0.06 | 0.08 | 0.17 | 0.03 | 0.14 | 0.09
Brazil 0.12 | 0.06 | 0.07 | 0.12 | 0.19 | 0.11 | 0.07 | 0.11
Mexico 0.09 | 005 | 0.12 | 0.09 | 025 | 0.05 | 0.11 | 0.04
Hong Kong 0.06 | 0.04 | 0.09 | 009 | 0.21 | 0.06 | 0.10 | 0.06
Australia 0.04 | 0.03 | 0.02 | 0.06 | 0.16 | 0.07 | 0.07 | 0.06

Source: Own processing using Patria Online, a.s. (2013)

There are some periods with similar maximum values by all countries. Such
values are measured in 2008 by all countries. Also, values in 2005 are lower
than values in 2007 (except for the USA) while values in 2010 are higher than
values in 2011 (except for Brazil). Levels of the yield and risk are connected
with indicators related to macroeconomic situation of countries. Tab. 5 shows
the GDP growth from 2004 to 2011.

There are some periods with similar increase or decrease of values by all
countries. Solely positive values are measured in 2004, 2005, 2006, 2007 and
2011 while negative values are measured in 2009. There are also some periods
with similar minimum values by some countries. All countries reached min-
imum values in 2009. The next interesting fact is that overall GDP growth
between 2004 and 2011 is higher by emerging markets (Brazil 349%, Australia
202%, Mexico 65%, Hong Kong 53%) than by developed stock markets (Ger-
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many 46%, USA 38%, United Kingdom 31%). Summarizing based results, it is
clear that development of yield, risk and GDP growth during period before and
after the financial crisis in 2008 show a similar trend. This crisis is connected
with relatively significant temporary decrease of yield and growth GDP and,
on the contrary, temporary increase of risk.

Tab. 5: GDP growth

| Country | 2004 [ 2005 | 2006 [ 2007 | 2008 | 2009 | 2010 | 2011 |

USA % 6% 8% 5% 2% -2% 4% 4%
United 18% | 4% | % | 15% | -5% | -18% | 3% | 8%
Kingdom

Germany 12% 2% 5% 14% 9% -8% -1% 8%
Brazil 20% | 33% | 23% | 25% | 21% | -4% | 31% | 19%
Mexico 8% 12% 12% 9% 6% -19% | 18% 11%
Hong Kong 4% 7% 7% 9% 4% -3% ™% 9%
Australia 31% | 13% | 11% | 14% | 21% | -11% | 22% | 21%

Source: Own processing using Trading Economics (2013)

Discussion

Results did not fully confirm the general claim that higher yields can be
achieved on emerging markets at the expense of higher risk than on devel-
oped ones. Tab. 1 and 2 show that within the two periods Mexico is the only
country with a higher yield and higher risk than in the case of developed stock
markets of the USA, United Kingdom and Germany. The reward risk trade-off
rules say generally that if investors want to achieve a higher yield, they need to
face a higher risk. The results relating only to emerging markets and/or only
to developed stock markets confirm this rule within the period from 30 Septem-
ber 2004 to 30 September 2008, but do not confirm this rule within the period
from 30 September 2008 to 30 September 2012. Higher risks are usually con-
nected with higher yields. But still, when benchmarking e.g. Hong Kong as
the representative of emerging markets against Germany as the representative
of developed stock markets, this is not the case. It is also interesting that from
emerging markets it was only Australia that showed — even during each of the
two periods — a risk level matching that of developed stock markets. Regarding
emerging markets, the so-called de-coupling theory is often mentioned. Based
on this theory, the correlation between emerging and developed stock markets
is gradually loosened. De Aenlle (2008) says that according to this theory the
trend on emerging markets is not dependent on the trend in the USA. At times
of a recession in the USA, emerging markets respond less sensitively than they
did in the past, which is mostly because of the fact that emerging countries
do more business among themselves nowadays and are not so dependent on
the USA as they were in the past. We cannot therefore say that emerging
markets and developed stock markets would grow or fall over the same period.
There deductions of the de-coupling theory however contradict general market
globalization and the investment psychology.
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Research in this area can continue in different directions. Mutual correla-
tion between different markets can be measured and the impact of globalization
of world markets and financial crises on these markets can be assessed. Likely
future trends can be estimated based on the development of correlation between
emerging markets and developed stock markets. Through the correlation anal-
ysis for different types of markets which works with diverse criteria it can be
found whether or not emerging markets tend to get closer to developed markets
or whether the difference can be regarded as constant in time.

Conclusion

After characterizing emerging markets and quoting some studies focused on
these markets, the yield and risk level applying to developed stock markets and
emerging markets is calculated. The levels are set gradually for the periods from
30 September 2004 to 30 September 2008 and from 30 September 2008 to 30
September 2012 by using standard deviations from stock index yields, variation
coefficients and Sharpe ratios. Changes to the levels between these two periods
are compared as well. The level of yields and risk are also measured within
whole period in a 12 months periodicity. The indicator GDP is used to describe
macroeconomic situation of countries. The author of this paper comes to the
following conclusion about the statement that higher yields can be achieved
on emerging markets, but at the cost of higher risk than on developed stock
markets: the analysis did not verify this statement.

The contribution of the paper is further mentioned. The paper brings de-
sired information in several ways. Attention was paid both to the current situ-
ation on emerging markets and developed stock markets and to recent history.
The results relating to the correlation between these markets are essential for
a number of entities acting on capital markets, mostly for potential investors,
stock brokers, financial analysts, investment consultants and mediators of fi-
nancial services. These entities may then translate the results into their invest-
ment decisions concerning where to allocate available finances. These specific
markets segments are monitored by entities, that can direct their intended in-
vestments in foreign stock markets not only to developed stock markets such
as Germany and the USA, but also to emerging markets. Gottwald (2012) says
that these entities choose their investment policy by taking into account a vari-
ety of factors and methods adopted in market comparisons and may ease their
investment decisions. They can reduce their information costs. The paper also
brings more up-to-date data than those used in the quoted studies investigating
emerging markets.
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Méieni vynosnosti a rizikovosti emerging mar-
kets a vyspélych akciovych trhu

V posledni dobé se do pozornosti fady finan¢nich analytikt dostavaji tzv. emer-
ging markets, tedy rozvijejici se trhy, které se pomalu priblizuji vyspélym akci-
ovym trhtim. Cilem ¢lanku je vyhodnotit, jaka Groven vynosnosti a rizikovosti
se vztahuje k vyspélym akciovym trhtim, konkrétné USA, Velké Britanii a Né-
mecku a emerging markets, konkrétné jihoamerické Brazilii, stfedoamerickému
Mexiku, asijském Hongkongu a Australii. Tyto trovné jsou stanoveny zvI4st
pro obdobi 30. 9. 2004 — 30. 9. 2008 a pro obdobi 30. 9. 2008 — 30. 9. 2012.
Autor srovnéva zmény v trovnich mezi obéma obdobimi a také vyvoj trovné
vynosnosti a rizikovosti v ramci celkového obdobi s periodicitou 12 mésict.
Prosttednictvim ristu HDP je téz sledovana makroekonomickd situace danych
statd ve zkoumaném obdobi. Jsou pouzity hodnoty burzovnich indext nejvy-
znamnéjSich burz v danych statech a hodnoty vynosnosti statnich dluhopisi.
Jsou vypocteny jednotlivé smérodatné odchylky vynosnosti burzovniho indexu,
varia¢ni koeficienty a Sharpovy poméry. Autor zjistuje, do jaké miry je prav-
divé vSeobecné tvrzeni, Ze na emerging markets je mozné dosdhnout vyssi vy-
nosnosti, ale za cenu vyssi rizikovosti nez na vyspélych akciovych trzich. Na
zékladé zjisténych vysledkt je zfejmé, Ze tvrzeni, Ze na emerging markets je
mozné dosdhnout vyssi vynosnosti, ale za cenu vyssi rizikovosti nez na vyspé-
Iych akciovych trzich, neplati vzdy.

Klicova slova: emerging market, vyspély akciovy trh, burzovni index, Shar-
puv pomér
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Abstract

The main objective of this work is to suggest a suitable way for efficient
implementation of a Contractor’s Claim Management system in construc-
tion companies in CEE countries. The Claim is a specific requirement
of one contracting party for time extension for completion and/or ad-
ditional payment that could be notified to the other contracting party
on the basis of an event or circumstance that is foreseen in a contract
clause or otherwise in connection with the contract. Claim Management
(CM) is a system for monitoring and assessment of risks realization vari-
ations and their economic impact for the purpose of claim preparation
and enforcement. It is a system for the early solution of problems, ob-
structions and complications. Claim Management starts to be crucial
with the recent economic situation in construction. In case of a public
procurement project, applicable law often affects change and claim proce-
dures and causes many difficulties to all the participants of construction
projects. The fact that the contractor is able to claim in conformity with
the contract is a question of survival. Nowadays, it is very important
to be able to implement CM in a construction company quickly and ef-
ficiently. In this work, the author seeks to discover an efficient way to
implement Claim Management analyzing the relevant literature, theory
and recommended types of Claim Management systems. In terms of re-
search methods, the author chooses a qualitative method using a given
set of questions to gain answers from experts within interviews, finally
proposing a manual for implementation including implementation plan
as the appropriate method.

Keywords: claim, claim management, construction company, project
management, additional payment

Introduction

After years of growth construction companies have to face a rapid change of
external environments. Their strategies must be changed respectively thanks
to budget restrictions caused by the global economic crisis.

New very competitive global markets are being established. The contractors
often bid without profit, risk and overhead surcharges. Sometimes they bid even
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under the foreseen overall cost to win in a particular tender. It is quite common
that large construction projects are not prepared well by the employer. In such
circumstances Claim Management starts to be crucial. In case of a public
procurement project applicable law often affects change and claim procedures
and causes many difficulties to all the participants of construction projects.
The fact that a contractor is able to claim in conformity with the contract is a
question of survival.

Recent experience from CEE countries (for example Poland, Romania,
Czech Republic etc.) shows that local construction companies have not been
ready for such a tough international competition with new global rules. In
many countries, formal contractual procedures haven’t been used even if they
were foreseen in the contract. A peaceful situation in particular markets ment
the formal procedures were simply not needed. Parties were always able to find
agreements.

After the need to claim was formally discovered, construction companies
have been in haste to implement respective internal systems for Claim Man-
agement. Formal Claim Management is quite a strict process that is not natural
for people in many countries. One often hears people say “why should I write a
notice to a person sitting in an office next to me, I can simply tell him that some-
thing is wrong”. Every construction professional in western world knows this
premise is completely wrong. “The paperwork” is an important part of project
management and claims have to be solved in formal way. This common knowl-
edge is based on long time experience and tradition. This tradition, however.
cannot be grafted in an easy way. The participants of construction projects in
CEE countries have to live their own experience and create their own tradition
in the new global market. A part of these processes is also an implementation
of Claim Management. Many CEE countries went through significant changes
after 1990. Democracy brought changes in economic systems and new laws.
These changes created a lot of opportunities and threats that have not been
encountered before. After 1990, the construction market increased both within
Building Construction and Civil Engineering. The market share, turnover and
profit of construction companies have been increasing accordingly without ma-
jor disruptions. In Development and Building Construction, there was a boom
and the profits were excellent. In infrastructure public procurement, the local
state agencies used “measurement contracts” with “safe” unit prices, which
were subject to re-measurement according to the real quantity needed for the
completion of the works. The changes and variation were solved by negotiation.
There was no real stress because of the sufficient funds. In fact, there was no
need for a Claim Management system.

The economic crisis, EU fund termination, restriction of budget for pub-
lic infrastructure projects, new competitors etc. caused a revolution in CEE
construction markets.

The main objective of this work is to suggest a suitable way for efficient
implementation of a Contractor’s Claim Management system in construction
companies in CEE countries. I will critically analyze my own experience with
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implementation in CEE countries, theory and relevant literature and try to
create appropriate recommendations for further implementation.

A CM Manual (Guide) will be prepared to be subject of further analyze
and research to find out if it is an eligible tool for efficient CM implementation.

Research approach and methods

The literature and theory mainly in terms of Claim Management in construc-
tion will be analyzed in the paper. Focus will be aimed on the experience with
Claim Management and analysis of recommended types of Claim Management
systems in Guides and best practice documents.

The ‘Pragmatist’ Paradigm is selected for the purpose of this paper, which
assumes that it is possible to work within both positive and interpretivist po-
sitions. This approach is suitable for the subject and it is also close to my
personal philosophy. It is useful to pick the best from both worlds and adopt
both subjective and objective viewpoints, a deductive and inductive approach.
However, in terms of research methods, a purely qualitative method will be
used.

In general, CM implementation is not sufficiently explored and relates to
the possibilities at hand it is the qualitative research that is the more suitable
method.

A given set of questions will be used during interviews. Relating to sec-
ondary research, literature and theory, FIDIC (International Federation of
Consulting Engineers) Guides etc. will be of main significance.

Research sample

10 individual interviews with Construction companies employees as follows:
3 Project Managers from Construction Companies in CEE Countries
3 lawyers from Construction Companies in CEE Countries

2 individual interviews with external experts from Construction Compa-
nies in CEE Countries

2 individual interviews with Top Management of Construction companies
in CEE Countries

The following research questions will be given:

e What were the main problems during the implementation of Claim Man-
agement?

e What would be efficient way for the implementation? What about a guide,
a handbook, an implementation team, conference, strategic operation,
training?
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e How to implement Claim Management? Within particular project teams,
company headquarters, with specialist such as in-house lawyers? To cre-
ate a specific implementation plan based on Implementation Guidelines
for change managements?

e What are the main positives and negatives of Claim Management?
e Are the employees resistant to use this system?

e What are the limits of the external environment for the use of Claim
Management? What are the specifics of particular clients relating to
Claim Management expectation?

e Is the proposed CM system appropriate for further implementation?

Literature (Secondary data): Intercultural Aspects

Claim Management is a rather strict system and it could cause aversion within
a particular social environment. According to Novy and Schroll-Machl (2007)
for example the Czechs are typical in avoiding these conflicts. They like a calm,
agreeable social climate and they could perceive a formal communication as per-
sonal attacks. Claim Management stems from the British tradition. According
to Fox (2004) for the Brits, formal correspondence is very natural. They do not
like to talk about money they rather write it down and send a formal notice.
This is in strict opposition to the Czech nature. This cultural aspect must be
solved by the incorporation of Strategic analysis and Negotiation phase to the
CM scheme. It is a common aspect throughout all CEE countries.

According to Novy and Schroll-Machl (2007) the next cultural aspect typical
for the Czechs is called Time Polychronicity. This is manifested by low pressure
on terms and time schedules. Small delays are normal, without consequences
and sanctions. The Czechs often deal with the problems in the last minute.
This could be a weakness in terms of the time bars for claim notices. If a claim
is not notified in time, it is time barred. This problem should be solved by
training.

Hofstede (2011) points out that the Czechs are quite individualistic which
leads to the fact that they like to improvise. They do not follow the rules
exactly and try to make everything “a little bit better” which is often contrer-
productive. This could be a weakness in terms of CM and it could be dealt
with by training as well.

Literature (Secondary data): Lawyer involvement in CM

One of the crucial aspects for success with the further implementation is the
integration of a lawyer into the project team. Research done by LEXISNEXIS
(2010) describes the trend of legal departments being rather a profit center
than cost center in successful companies. This has a strong connection in
construction with the need of a lawyer as a team member specialized in CM.



44 Littera Scripta, 2013, ro¢. 6, ¢. 1

According to LEXISNEXIS (2010) a legal department that does not con-
sider revenue generation is not acting in the best interests of the company and
its shareholders. It is a duty for in-house legal teams to recuperate any monies
due to the corporation. By being proactive and more aggressive on what are,
after all, only standard business arrangements with partners of a corporation,
lawyers are simply doing their jobs the way they were meant to.

According to LEXISNEXIS (2010) the main objective is to proactively iden-
tify and assert claims where the company has been harmed. This benefits the
company and shareholders by providing income that would not normally be
available. But this will only happen when the culture of the company, from
the CEO downwards, believe that wrongdoings should be proactively pursued.
Once that spirit is instilled, the managers meet regularly with the legal depart-
ment, and report all potential areas of concern. Those areas that look promising
will be taken up by the lawyers, with or without managerial support, depend-
ing on sensitivities to relationships with the defending party. Sometimes a case
will be uncovered by, or outsourced to, one of the company’s external law firms
to help recover the claim.

Literature (Secondary data): Claim Management Literature

Literature on CM systems such as for example Kapellmann (1997), Sykes
(1999), Schwartzkopf (2000), Whitticks (2005), Jaeger and Hok (2010), Gregorc
and Weiner (2009), Hewitt (2011) predict a CM formal system with description
of processes, responsibilities overview, checklists and sample documents.

Kapellmann (1997) sees Claim Management as a part of management of
construction contract. The use of CM in terms of particular projects depends
mainly on the contract value, risks, economic situation and relationship with
the client. Relate to the aspects of economic situation and relationships with
clients, CM is a part of business strategy. Mainly during the recession, system-
atic CM becomes crucial.

Kapellmann (1997) talks about the legal management of the construction
contract. In fact, he proposes four categories of legal construction contract
management duties such as:

1/ Contract evaluation and Operationalization:

- Systematic determination of risk allocation with a “Legal Project
Manual” that describes the operations.

- Right and duties description.

- Clarification of ambiguities.

2/ Contract Register elaboration:
- Where is what — an overview of the contract risks etc.?
- What and when has to be done.

3/ Legal Advice:

- Daily problems solving and settlement.
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4/ Claim Management:

- Enforcement or defense of/against claims and/or disability compen-
sations and/or terms changes.

In terms of Claim Management, Kapellmann (1997) stress the importance
of simple checklists and sample forms. As much steps as possible must be done
in advance. After a particular risk (claim) realization, the participants use the
checklist and samples without the need to improvise.

The basic process description of Claim Management is not difficult to pro-
vide. For instance the flow according to Jaeger and Hok (2010) is quite simple,
but fitting. For the purpose of the CM Manual used in CEE countries some
further stages must be added, mainly Claim Identification, Decision making,
Claim Analysis and Negotiation stage. On the other hand, the flow of Gre-
gorc and Weiner (2009) is very detailed, but quite difficult to understand and
it is not appropriate for the purpose of an efficient CM manual. The flow is
too general and deals also with the change orders and other processes. In my
opinion, it is not possible to implement it to the manual for CM. It would be
too confusing for the users. Gregorc and Weiner (2009) mention that within
a project of certain value there should be a resident Claim Manager on the
project team. This specialist would be responsible for CM. This does not seem
to be necessary. Every member of the project team should be incorporated into
the system somehow. This is the solution that is proposed in the Manual for
further implementation as well. Of course, a separate specialist could help with
claims in large projects; however, for this purpose a trained in-house lawyer is
the best solution. It is obvious that Gregorc and Weiner (2009) see CM as
an “extra” process; contrary to Kapellmann (1997). Kapellmann says CM is
a subcategory of Project management with some business strategy aspects. In
fact, these strategic aspects are stressed by Gregorc and Weiner (2009) as well.

Kapellmann (1997) offers a flow that is even more general. He works with
a premise that there is a “Bausoll” that means, how the project should go and
there are the deviations and their solution.

Based on the flows above and my experience a scheme in attachment is
proposed that would be a base for the complete CM Manual (Guide) according
to the results of research. The CM Manual will have following parts:

A) Process Description

B) Contractor’s Claims Check-list

C) Project Team Structure
)

D) Sample Letters

Results

Interviews with the project managers, lawyers, experts and Top managers ac-
cording to the Research plan were made. Discussions were made and the an-
swers were written on a sheet.
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e What were the main problems during the implementation of Claim Man-
agement?

Resistance of older project managers mentioned 6 times.

e What would be efficient way for the implementation? What about a guide,
a handbook, an implementation team, conference, strategic operation,
training?

A guide mentioned 9 times.

e How to implement Claim Management? Within particular project teams,
company headquarters, with specialist such as in-house lawyers? To cre-
ate a specific implementation plan based on Implementation Guidelines
for change managements?

Particular project team with specific implementation plan mentioned 7 times.
e What are the main positives and negatives of Claim Management?

“It is time consuming” mentioned 6 times, “it is efficient” mentioned 7 times.
e Are the employees resistant to use this system?

Positive answer was given 5 times.

e What are the limits of external environment for the use of Claim Man-
agement? What are the specifics of particular clients relate to Claim
Management expectation?

The limit is that the process must contain information about the claim before
the notice. It is necessary to talk with the client because of Slavic nature that
favors informal ways. That was mentioned 6 times.

The opinion that some local clients do not know CM was mentioned 7 times.

e Is the proposed CM manual (guide) appropriate for further implementa-
tion?

Positive answer was given 10 times.

Discussion

Almost all respondents pointed out that there will be a group of resistant
people formed mainly by the older project managers. For them the CM im-
plementation will be difficult, because how almost all mentioned, CM is quite
challenging.

All participants thought that the most efficient way for the implementation
is a guide (manual) with sample documents, training and a specialist (consul-
tant).
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One of the respondents said it is important to explain all impacts of lack
of respect for processes that are laid down in contracts. He also said that it is
worth explaining the advantages of CM principles.

Most of the research participants think that the best point where to start is
to appoint a model team with a specialist closely involved (a specialized lawyer
with technical knowledge or a Claim Management specialist in the team ac-
cording to the extent of a particular project and according to the client specifics
etc.). The participants talked about cooperation with the in-house lawyer, a pi-
lot project with in-house lawyer CM specialist who would coordinate the CM
implementation and who would assist as a consultant in close cooperation with
project manager and other team members.

One of the respondents said he would appoint a leader that would have to
have sufficient support from top management. The leader should have a team
for implementation and coordination. The team would train firstly the top
managers to be able to reflect the positives of CM and to be able support the
need for CM. The team would than train the project team members. He was
also speaking about necessary trust amongst the leader and eligible project
teams.

Another respondent said that he is a bit worried about too many guidelines,
guides, etc. that implies that guide has to be simple.

There was no doubt amongst the respondents about the need and positives
of CM for Construction companies, mainly relating to the recent economic situ-
ation. It is obvious that CM is absolutely necessary in the economic recession.
There was no doubt that CM will “deliver the goods” if strategically used.
Some negatives were mentioned in connection with the obstacles we know, i.e.
CM is time consuming and exhausting, thus not for everyone.

Lack of knowledge and fear of losing bargaining power of the Client and the
Engineers, were highlighted as limits of the external environment.

What was very interesting was the point of one of the respondents who
reminded of the necessary cooperation with subcontractors when submitting
the claims.

What was said very often was that one needs to adjust and refine some
mechanisms which could be seen as being to formalized and direct. The im-
portance of relationships was stressed as was the fact that one needs to explain
and negotiate with the clients to avoid conflicts.

The resistance to change was marked many times as a limit of the internal
environment. The need for sufficient motivation and for a bonus system was
mentioned as well.

Another issue was named; the necessity for top management to understand
CM.

Another respondent stressed that construction companies claim but not
systematically. The main problem is the insufficient coordination of information
flow between the respective Project management and the superior company
management.

There was no doubt amongst the participants the proposed CM model is
an appropriate base for further implementation.
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Conclusion

The main objective of this work has been to suggest suitable way for efficient
implementation of a Contractor’s Claim Management system in construction
companies in CEE countries. After having critically analyzed research, my own
experience with CM implementation in CEE countries, theory and relevant
literature following recommendations are proposed.

It was approved during the research, mainly by the top management that
the culture, internal environment and clients approach will not have a strong
influence on CM implementation. The recent economic pressure causes quite
a strong economic interest in CM. The resistance is more caused by individuals
on Project Management positions.

It was approved that there is a strong anticipation of lawyer involvement.
However, the lawyer must be a CM specialist thus education must be focused
on the lawyers as well.

Furthermore, one of the most important steps is to educate the top man-
agement on CM.

A critical factor to success is to overcome the resistance of some project
managers through education. These employees that are not willing to change
must be eliminated of project teams. The next critical factor is that the man-
agers and lawyers are able to negotiate and explain CM to clients that are not
used to formal contract administration.

Before the research, it seemed that a manual would be a good basis for
further implementation and that proved to be true. The manual is based on
a powerful cooperation of project managers and lawyers that was recommended
by the participants. This necessity is implied from the secondary data as well.

Implementation Plan

The main tool for the implementation will be the CM guide. Particular stages
of implementation are proposed as follows:

1. The leader of the change and the agent will be appointed, the budget for
CM implementation will be approved (Day 1).

2. The CM Guide becomes a part of internal normative system; the moti-
vation bonuses for successful claiming will be laid down (Day 30).

3. The top management, project managers and lawyers will pass one seminar
and one workshop in groups. This will be the very important part —
the education. In this stage the top management will choose the best
employees that are able to work within CM. Education will be provided
by experienced internals and externals (Day 120).

4. Specialized teams will go through a thorough training with model situa-
tions etc. (Day 180).

5. First project with formal CM will be chosen (Day 180).
6. First project with formal CM starts (Day 240).
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Claim Management is a system that is used in more developed countries
(Germany, UK, USA etc.) as a common part of project management within
construction projects. Based on the recent economic situation, the use of CM
starts to be crucial in new markets as well.

Recommendations above, CM Guide and the way of implementation are
in my opinion valid for all large construction companies that have not imple-
mented a systematic CM system yet. It seems that the companies that will not
be able to implement it could have serious economic problems in the future.
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Claim management zhotovitele na vystavbovych
projektech

Hlavnim cilem této prace je navrhnout vhodny zpusob pro efektivni implemen-
taci systému Claim Managementu zhotovitele ve stavebni spole¢nosti v zemich
stfedni a vychodni Evropy. Claim by se dal definovat jako specificky pozadavek
jedné ze smluvnich stran, jez mtze byt druhé strané oznamen na zakladé smlou-
vou pojmenované predvidatelné skutecnosti ¢i jinak v souvislosti se smlouvou
a pro jehoz uplatnéni smlouva predvida urcity postup, jehoz dodrzenim je pod-
minéno ispésné domozeni se pozadavku. Claim Management (CM) je systém
pro monitorovani a hodnoceni realizace rizik, zmén a jejich ekonomického vlivu
za UcCelem pripravy a vynuceni claimi. Je to systém pro véasné feSeni problému
a komplikaci. Claim Management za¢ind byt v soucasné ekonomické situaci ve
stavebnictvi klicovym. V pripadé vefejné zakazky zpiisobuje rozhodné pravo
problémy vsem tcastniktim vystavbového projektu naptiklad svym vlivem na
procesy fFizeni zmén. Schopnost zhotovitele narokovat v souladu se smlouvou
muze byt otdzkou preziti. Proto je nutné zavadét Claim Management rychle
a efektivné. V tomto ¢lanku autor usiluje o nalezeni i¢inného zptisobu zava-
déni Claim Managementu rozborem literatury, teorie a doporucovanych sys-
témi Claim Managementu. Co se tyce metod vyzkumu, autor voli kvalitativni
metodu pouzitim dotazniku za ucelem ziskani odpovédi od experti v ramci
rozhovort s tim, Ze nakonec navrhuje jako vhodné feseni pouziti manuélu se
zavadécim planem.

Kli¢ova slova: claim, claim management, stavebni spolecnost, Fizeni projektu,
dodatec¢na platba
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Vliv krize na strukturu danovych
vynosu zemi OECD

Kvéta Kubatova

Vysoka skola finan¢ni a spravni

Abstrakt

Cilem c¢lanku je zjistit zmény v danové kvété a jeji struktufe u zemi
OECD vlivem soucasné krize (2007-2010) s pouzitim statistik OECD.
Pomoci analyzy rozptylu (ANOVA) a shlukové analyzy se porovnavaji
tii rozdilné skupiny zemi — EU15, 6 postkomunistickych zemi a 5 za-
morskych vyspélych zemi. Z analyzy vyvoje danovych kvét a jejich mixu
v zemich OECD v obdobi 2007-2010 je zfejmé, ze damnové politiky i au-
tonomni chovani danovych systémi v obdobi krize se mezi staty velmi
lisi. V této ruznosti pristupi a spontannich pribéht vyvoje danovych
vynosu v zemich OECD se nicméné daji nalézt urcité zdkonitosti. Jde
o statisticky vyznamné rozdily mezi staty EU a vyspélymi zamorskymi
staty. Shlukova analyza odlisila 4 skupiny stata s typickymi zménami
vySe a struktury danovych vynost, tyto skupiny vSak nejsou na prvni
pohled typické podle dosavadnich poznatkt danové teorie a politiky.

Kli¢ova slova: danova kvdta, danovy mix, danova politika v obdobi
krize

Uvod

Soucasné finan¢ni, hospodarska a fiskalni krize se mj. projevuje ve zménach da-
nové politiky, v technickych parametrech danovych systému postizenych zemi
(ke zménam v zékladech a sazbach dani v zemich EU viz napf. European Com-
mission 2010a; 2010b; 2011; 2012a a 2012b) a vysledkem jsou i zmény v celko-
vém datiovém vynosu a jeho struktufe (tzv. dafiovy mix).

Nemaly vyznam pro vynosy dani a jejich strukturu maji i automaticka
prizptsobeni dani hospodarskému cyklu ve smyslu keynesidnskych fiskalnich
stabilizatort (k této teorii viz napt. Bailey 2004; James a Nobes 2006 a Stig-
litz 1997). Teorie fiskalni stabilizace pozaduje po vefejnych financich provadét
tzv. expanzivni fiskalni politiku v obdobi krize, ¢imz je povzbuzena agregatni
poptavka, a tzv. restriktivni fiskdlni politiku v obdobi konjunktury, ¢imz se
naopak nadmeérna agregatni poptavka tlumi. V danové oblasti se automaticka
fiskalni politika realizuje pomoci osobni diichodové dané, dani korporaci, pfi-
padné i pomoci dani ze spotieby. (Podle Friedmana [1957] lidé pti doc¢asném
vypadku dichodd neustupuji od své spotieby; potom vsak lépe nez diichodové
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dané mohou stabilizovat dané ze spotieby, takze i tyto dané maji svlij vyznam
jako stabilizéator.)

Smés dariové politiky zameérené na stabilizaci hospodaistvi a souCasné na
stabilizaci vefejnych rozpoc¢tl a automatické stabilizace danovych systémi vede
k viceméné nepredvidatelnym zvratim v danovych vynosech, jejich podilu na
HDP a jejich struktute. Vystizné to formuluje P. Dvorak: ,, Analyza prubéhu
vSech vyznamnéjsich financnich krizi posledni doby jasné prokazuje, Ze jak fi-
nancni krize samotné, tak predevsim vladni snaha celit jejim dtsledktm, zpt-
sobuji vazné problémy systému vefejnych financi a vzdy vedou k prohloubeni
dlouhodobé fiskalni nerovnovahy“ (Dvorak 2010, s. 24). Vedle zvySenych na-
kladd na boj s krizi na strané vydajové jsou vefejné rozpocty postizeny i nega-
tivnim vlivem finan¢niho otfesu a néasledné recese na datiové piijmy.

Dvorédk (2010, s. 41) déle uvadi, ze: ,Dosavadni kriteria, uzivand ve fiskalnim
rozhodovéani (hovofit o kriteridlnim systému by bylo pfili§ nadnesené), maji
totiz v praxi ryze politicky charakter. O tom, jaké fiskalni rozhodnuti bude
pfijato (at jiz jde o objem a strukturu vefejnych vydaji, objem a strukturu
zdanéni nebo vysi a typ rozpoctového salda) rozhoduji politické zdjmy, které
(do jisté miry) vychazeji z ekonomickych z4jmu jejich voli¢t. Problém je v tom,
Ze tyto zajmy jsou vzdjemné nekonzistentni.“ Rozdilnému chovani vlad zemi
EU v obdobi krize v dafiové oblasti se vénuje i Kubatova (2011).

Vzhledem k politickému i ekonomickému tlaku na vlady a jejich ,,moralnimu
hazardu* s verejnymi dluhy lze v obdobi krize ocekavat pokles vybéru dani, a to
nejen v absolutni vysi, ale také jako jejich podilu na HDP. Jak se vSak méni
struktura danové kvéty a lze pozorovat rozdily mezi staty v této oblasti? Z toho,
co bylo vysSe feCeno, se zda nejvyse pravdépodobné, Ze se rozdily vyskytovat
budou a také Ze (opét s ohledem na rtiznou politickou ,,oblibenost “ jednotlivych
typt dani) dojde ke zméndm v dailovém mixu, a to opét nestejné v jednotlivych
statech.

Material a metodika

Cilem analyzy je zjistit zmény v danové kvété a jeji struktufe u zemi OECD
vlivem soucasné krize. K analjze jsou pouzita statistickd data o danovych vy-
nosech OECD (2010). Datiova kvdta je véetné piispévki na socidlni a zdravotni
pojisténi, které tvori také jednu skupinu danového mixu. Nejcerstvéjsi aplna
data o datiovych kvétach a jejich strukturach jsou k dispozici za rok 2010 (ze
vSech 34 zemi OECD chybi pouze data pro Chile a Mexiko); tento rok bude
koneénym rokem analyzy s tim, ze idaje budou srovnavany s hodnotami v roce
2007, coz je posledni rok, jehoz se krize nedotkla.

Analyza se zaméii na rozdilny dopad krize na datfiové vynosy a jejich struk-
turu u t¥i rozdilnych skupin zemi — ptijde o skupinu ptvodnich 15 ¢lend EU
(soucasné ¢lenové OECD), skupinu 6 postkomunistickych zemi, které jsou ¢leny
EU a OECD, a skupinu 5 zdmofskych vyspélych zemi (¢lenové OECD).

Analytickymi metodami jsou metody matematické statistiky, a to analyza
rozptylu (ANOVA) a shlukové analyza. ANOVA je metodou matematické sta-
tistiky, ktera umoziuje ovérit, zda na hodnotu nahodné veli¢iny ma statisticky
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vyznamny vliv (na zvolené hladiné vyznamnosti) hodnota kvalitativniho znaku.
Podstatou metody je vyhodnoceni variability ndhodné veli¢iny mezi skupinami
a uvnitt skupin vytvorenych podle variant kvalitativniho znaku pomoci F-testu.
V tomto pfipadé budou staty utfidény podle regioni.

Shlukové analyza je metodou matematické statistiky, kterd utfidi jednotky
statistického souboru podle vybranych znaki tak, aby vznikly skupiny s podob-
nymi hodnotami znakt. Podstatou metody je vytvotreni takovych skupin, aby
meziskupinové variabilita byla maximéalni a vnitroskupinova variabilita mini-
malni.

Shlukovou analyzu k typologizaci danovych struktur pouzili jiz dfive néktefi
autofi pro analyzu celého danového mixu, pfipadné jeho ¢asti. Jedna se prede-
v8im o typologizace Guy Peterse (1991), ddle Serrana (1994), Messereho (1998),
Kemmerlinga (2003), Foltysové (2007), Delgada (2009) a Kubdtové (2012).
V uvedenych pfipadech $lo o nalezeni typickych danovych struktur a statu,
které je maji. V tomto ¢lanku se nezaméfime na typy danovych mixi, ale na
typy jejich zmén v obdobi 2007-2010. To umozni posoudit typické reakce stati
na krizi.

Obé metody, ANOVA i shlukova analyza, jsou pouzity proto, Ze v pfipadé
ANOVA hledame rozdily v danové politice mezi regiony, které predem speci-
fikujeme podle vyse uvedeného kritéria, zatimco pomoci shlukové analyzy se
snazime najit typy danové politiky, aniz bychom pfedem specifikovali, které
staty budou tvorit typické skupiny.

Vypocty jsou provedeny pomoci programu Statgraphics.

Vysledky
Popisné statistiky

V roce 2010 oproti roku 2007, z dnesni perspektivy muzeme fici, ze v prvnim
obdobi krize u vétsiny zemi OECD klesla danova kvéta — viz graf 1. Pokles byl
v nékolika pripadech znacény, v 8 zemich slo o vice nez 3 procentni body, coz
je podle dlouhodobych statistik nevidand zmeéna. AvSak presto, Ze byly zasa-
zeny krizi, u nékterych zemi danové kvoéta vzrostla. Nejvice to bylo v Estonsku,
nebot tam v roce 2009 kvéta vzrostla o 4 procentni body, a to, jak uvadi Euro-
pean Commission (2010b, s. 179), bylo zéasti zpusobeno deliberiza¢ni datiovou
politikou, predevsim zvysenim nepfimych danich a zcéasti docasnymi faktory,
jako zastaveni plateb do druhého penzijniho pilife. Vliv méla i zména struktury
HDP, kdyz zna¢ny pokles exportu zptisobil rychlejsi pAd HDP, nez byl pokles
dani, které nejsou na zmény v exportu tak citlivé.

V dalsi analyze se zaméfime na porovnani vyvoje ve tfech regionech, na
které rozdélime staty OECD s tim, Ze je povazujeme z hlediska datovych sys-
tému za typické. Jde o zemé EU15, 6 postkomunistickych zemi a 5 vyspélych
zdmorskych zemi (zemé anglosaské a Japonsko). V literatufe se ¢asto zmiiiuje
rozdil mezi zdanénim v ptvodnich patnécti ¢lenskych zemich EU a v nové
pristoupivsich statech (viz napf. European Commission 2012a; k popisu riz-
nych datiovych struktur zemi OECD viz blize Kubétova 2010).
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Graf 1: Zména celkové danové kvéty v obdobi 2007-2010 v zemich OECD
(v procentnich bodech)
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Zdroj: OECD 2010, vlastni vypocty
Poznamka: V grafu chybi udaje za Chile a Mexiko, které byly z divodu netplnosti
udaji z analyzy vylouceny.

Darnova kvéta ve zkoumanych zemich klesla nejen celkové, ale klesly i praméry
nami zkoumanych regiont, jak ukazuje graf 2. Nejvétsi pokles primeérné danové
kvéty zaznamenaly v obdobi 2007-2010 staty zamotské, coz jednak vypovida
o rozsahu krize a jednak je v souladu s teorii pruznych dani, podle které nej-
vétsi automaticky stabilizacni Gcinek a nejveétsi pokles v dobé krize vykazuje
progresivni osobni dichodova dan. U téchto stati je velky podil pravé této
dané a také je zde dai zna¢né progresivni (viz James a Nobes 2006). Rozdil
mezi dvéma evropskymi skupinami neni prakticky zadny.

Graf 2: Pokles danové kvéty v obdobi 20072010 podle regionti (v procent-
nich bodech)
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Zdroj: OECD 2010, vlastni vypocty

Poznamka: EU-15 jsou ptvodni ¢lenské zemé EU, PK-6 jsou postkomunistické zemé
(CR, Estonsko, Madarsko, Polsko, SR, Slovinsko), AA-5 jsou zemé Ameriky a Aus-
tralie a Japonsko (Japonsko, Kanada, USA, N. Zéland a Australie)
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V grafu 3 jsou uvedeny zmény podild jednotlivych dani na celkové danové kvété
ve tfidéni OECD podle regionti. Ve vsech tfech regionech klesly primérné po-
dily obou pfimych dani a vzrostly prumérné podily prispévkiu na socialni za-
bezpeceni a dani ze spotieby. Majetkové a dalsi dané se ménily malo. Pokles
podilu dani osobnich diichodovych a zejména dani korporaci lze pficist jednak
recesi a jednak stimulacni danové politice v obdobi krize. Rist podilu dani
neptfimych je ¢asto vysledkem tohoto poklesu pfimych dani a také vysledkem
stabilizacni danové politiky, kterd se opird o vynosy méné transparentnich dani.

Graf 3: Prumérné zmény podilt dani na celkovych datiovych vynosech v obdobi
2007-2010 podle regionti (v procentnich bodech)
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Zdroj: OECD 2010, vlastni vypocty

Poznamka: EU-15 jsou ptuvodni ¢lenské zemé EU, PK-6 jsou postkomunistické zemé
(CR, Estonsko, Madarsko, Polsko, SR, Slovinsko), AA-5 jsou zemé& Ameriky a Aus-
tralie a Japonsko (Japonsko, Kanada, USA, N. Zéland a Australie), PIT — osobni
dtchodové dané, CIT — dané korporaci, SSC — pfispévky na socidlni zabezpeceni,
GST — dané ze zbozi a sluzeb, OT — ostatni dané véetné majetkovych

ANOVA a shlukova analyza

V této Casti se zaméfime na provedeni statistické indukce s cilem zjistit, zda
pozorované rozdily v chovani daniovych kvot a struktur v obdobi 2007-2010 jsou
rozdilné podle skupin statti (EU15, 6 postkomunistickych statd a 5 zdmotskych
vyspélych statt).

Testy ukézaly, ze pokud proménné ,region“ mé tyto t¥i mozné hodnoty,
nejsou rozdily ve zménach danovych kvét celkem a podild jednotlivych druhti
dani na celkovych vynosech mezi regiony statisticky vyznamné (na hladiné vy-
znamnosti 5 %). Pokud vSak rozdélime OECD pouze na dvé skupiny slou¢enim
prvnich dvou do jedné — na staty EU a vyspélé zamoiské staty, zjistujeme, Zze
existuji urcité rozdily. Statisticky vyznamny je v obdobi 2007—2010 rozdil mezi
skupinami u zmény celkové dariové kvéty (viz tabulka 1) a u zmény podilu
osobnich dichodovych dani (viz tabulka 2).
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Tabulka 1: ANOVA Table pro celkovou daiiovou kvétu (zména kvéty v obdobi
2007-2010) a pfi dvou regionech (staty EU a vyspélé zamotské staty)

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 11,4629 1 11,4629 4,45 0,0455
Within groups 61,7975 24 2,5749

Total (Corr.) 73,2604 25

Zdroj: OECD 2010, vlastni vypo¢ty pomoci programu Statgraphics

Poznamka: skupina 1: EU-15 4 postkomunistické zemé, ¢lenové EU a souc¢asné OECD
(CR, Estonsko, Madarsko, Polsko, SR, Slovinsko); skupina 2: vyspélé zdmotiské zemé
OECD (Japonsko, Kanada, USA, N. Zéland a Australie)

Tabulka 2: ANOVA Table pro podil osobni diichodové dané na celkovych vy-
nosech (zména podilu v obdobi 2007-2010) a pii dvou regionech (staty EU
a vyspélé zamotské stéty)

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio P-Value
Between groups 13,8288 1 13,8288 4,79 0,0386
Within groups 69,2701 24 2,88625

Total (Corr.) 83,0988 25

Zdroj: OECD 2010, vlastni vypocty pomoci programu Statgraphics

Poznamka: skupina 1: EU-15 4 postkomunistické zemé, ¢lenové EU a souc¢asné OECD
(CR, Estonsko, Madarsko, Polsko, SR, Slovinsko); skupina 2: vyspélé zdmotiské zemé
OECD (Japonsko, Kanada, USA, N. Zéland a Australie)

Nyni se zaméfime na typologizaci datiovych politik 26 zemi OECD (¢lentt EU
a vyspélych zamofskych stat) v obdobi krize (2007-2010) na zakladé statistik
o zméné danovych kvét a jejich mixt pomoci shlukové analyzy. V analyze jsou
pouzita data o podilech celkovych dani na HDP, o podilech osobni dtichodové
dané, dané ze zisku korporaci, prispévcich na socidlni zabezpeceni a dani ze
zbozi a sluzeb podle klasifikace OECD na celkovych datiovych vynosech. Jako
proménné vystupuji zmény téchto podilt ve sledovaném obdobi. Jako nejlepsi se
ukézalo rozdéleni vech zkoumanych 26 zemi do nésledujicich 4 skupin (tab. 3).

Prvni skupina se da charakterizovat jako skupina s nejmensim poklesem
danové kvoty a s poklesem podilu dani ze zbozi a sluzeb na celkovych vynosech
dani. Druha skupina ma mezi vSemi nejvétsi rist podilu dani ze zbozi a slu-
zeb na celkovych danovych vynosech a nejvétsi pokles podilu osobnich dani,
nejméné zde poklesly podily prispévki na socialni zabezpeceni. Ve tfeti sku-
piné nejvice ze vsech skupin vzrostl podil pfispévkid na socidlni zabezpeceni
a u ¢tvrté skupiny nejvice ze vSech skupin poklesla danova kvéta a podil dani
majetkovych a nejvice vzrostl podil osobnich dani.
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Tabulka 3: Shlukovéa analyza zmén danové kvéty a danového mixu v obdobi
2007—-2010 (staty EU a vyspélé zamorské staty)
Pocet

Cluster | _~ . | Clenové (v abecednim poradku) Procenta
¢lent

1 8 Belgie, Dansko, Francie, Italie, Lucembursko, 30.77
Nizozemi, Portugalsko, Rakousko ’

9 9 CR, Kanada, Madarsko, N. Zéland, Polsko, 34,62
Recko, Svédsko, USA, Velka Briténie ’

3 7 Estonsko, Flnsk'o7 Irsko, Japonsko, Némecko, 26,92
Slovensko, Slovinsko

4 2 Australie, Spanélsko 7,69

Number of complete cases: 26; Clustering Method: k-Means; Distance Metric: Squared
Euclidean
Zdroj: OECD 2010, vlastni vypocéty pomoci programu Statgraphics

Diskuse a zavér

Z analyzy vyvoje danovych kvot a jejich mixu v zemich OECD v obdobi 2007-
2010 je zfejmé, ze danové politiky ani automatické chovani danovych vynostu
a jejich struktur v obdobi krize nejsou mezi staty prili§ podobné. Ve vétsiné
zemi kvota klesla, jsou vSak i zemé s ristem danové kvéty. Podily jednotlivych
dani na celkovém danovém bfemenu se také chovaji rozdilné a odrazeji tak
mj. to, jak vlady jednotlivych zemi Celi krizi s rtznymi pristupy. To ostatné
konstatuje a dokldda i analyza European Commission (2011).

V této riznosti piistupt a spontannich pribéht vyvoje danovych vynosi se
nicméné daji nalézt statisticky vyznamné rozdily mezi ¢leny OECD u statd EU
a vyspélych zamoiskych stati, pritom vsak rozdily mezi postkomunistickymi
staty a ostatnimi skupinami nejsou dolozeny.

Shlukovéa analyza urcila 4 skupiny statu s typickymi zménami vyse a struk-
tury datfiovych vynost, tyto skupiny vSak nejsou na prvni pohled (neni vy-
lou¢eno, ze podrobnéjsi analjza by urcité zékonitosti odhalila) typické podle
dosavadnich poznatkt dariové teorie a politiky. Skupiny neodpovidaji ani nej-
zndméjsi typologizaci daiiovych systémi podle Peterse (1991). Vysvétleni mtize
spocivat ve dvou moznostech. Prvni z nich je, Ze globalizace postupné pre-
kryva narodni a geografické tradice v daiiové oblasti, druhé vysvétleni lze vidét
v ,chaotické“ ad hoc reakci vlad na krizi, po niz se danové systémy opét ustali
ve svych starych modelech.

Podékovani

Clanek je zpracovan jako jeden z vystupt projektu ,Vzijemné vazby systému
dani a socialnich davek v CR“, probihajiciho v roce 2013 na VSFS pod ¢&. 7427
a ktery je podporovany z prostfedka Specifického vysokoskolského vyzkumu.



58 Littera Scripta, 2013, ro¢. 6, ¢. 1

Reference

BAILEY, S. J., 2004. Verejny sektor; teorie, politika a praze. Praha: Eurolex
Bohemia. ISBN 80-86432-61-0.

DELGADO, R. F. J., 2009. Presion Fiscal en la Union Europea: Un anali-
sis de beta, sigma y gamma convergencia. (Tax Burden in the European
Union: An Analysis of Beta, Sigma and Gamma Convergence. With En-
glish summary.). Revista De Economia Mundial [serial online]. 22, 141
165. ISSN 1576-0162. [cit. 11. 5. 2012]. Dostupné z: http://mpra.ub.uni-
muenchen.de/18041

DVORAK, P., 2010. Fiskalni optimalizace a vliv finan¢nich krizi. In Problémy
optimalizace Tozpoctové a fiskdlni politiky. Praha: Matfyzpress, 11-43.
ISBN 978-80-7378-150-7.

EUROPEAN COMMISSION, 2010a. Monitoring tax revenues and tax reforms
in EU member states 2010: Taz policy after the crisis [online]. Luxem-
burg: Publications Office of the European Union. ISBN 978-927-9148-
088. [cit. 2012-09-15]. Dostupné z: http://ec.europa.eu/economy_finance/
publications/european_economy /2010 /pdf/ee-2010-6_en.pdf

EUROPEAN COMMISSION, 2010b. Tazation Trends in the European Union:
data for the EU Member States, Iceland and Norway [online]. Luxem-
bourg: Office for Official Publications of the European Communities.
ISBN 978-927-9158-018. [cit. 2012-11-20]. Dostupné z: http://ec.europa.eu/
taxation_customs/resources/documents/taxation/gen_info/economic
_analysis/tax_structures/2010/2010_full_text_en.pdf

EUROPEAN COMMISSION, 2011. Taz Reforms in EU Member States 2011:
Tax policy challenges for economic growth and fiscal sustainability: Fu-
ropean Focnomy 5—2011 [online]. ISBN 978-92-79-19316-3. [cit. 2012-
11-20]. Dostupné z: http://ec.europa.eu/economy_finance/publications/
european_economy /2011 /pdf/ee-2011-5_en.pdf

EUROPEAN COMMISSION, 2012a. Tazation trends in the European Union
[online]. ISBN 978-92-79-21209-3. [cit. 2013-06-02]. Dostupné z: http://ec.
europa.eu/taxation_customs/taxation/gen_info/economic_analysis/tax_
structures/index_en.htm

EUROPEAN COMMISSION, 2012b. Taz Reforms in EU Member States 2011:
Tax policy challenges for economic growth and fiscal sustainability. 2012
Report. Working paper no. 34 — 2012 [online]. ISBN 978-92-79-26383-
5. [cit. 2013-06-02]. Dostupné z: http://ec.europa.eu/taxation_customs/
resources/documents/taxation/gen_info/economic_analysis/tax_papers/
taxation_paper_34_en.pdf

FOLTYSOVA, M., 2007. Zmena datiovyjch mizov v OECD krajindch vplyvom
meniacich sa podmienok globalizujiceho sa sveta. Praha. Doktorska di-
zertaéni prace. Vysoka skola ekonomicka. Vedouci prace Kvéta Kubatova.



Ekonomicka sekce / Economic section 99

FRIEDMAN, M., 1957. A Theory of the consumption function. Princeton:
Princeton University. National Bureau of Economic Research. General
series no. 63. ISBN 0-691-04182-2.

JAMES, S. a Ch. NOBES, 2006. The economics of tazation: principles, po-
licy and practice. Harlow: Prentice Hall: Financial Times. ISBN 0-273-
64630-3.

KEMMERLING, A., 2003. The Political Economy of Tax Mixes in OECD
Countries. Paper presented at the 2"* ECPR General Conference, Mar-
burg, 18-21'" September, 2003.

KUBATOVA, K., 2010. Dasiovd teorie a politika. Praha: Wolters Kluwer.
ISBN 978-80-7357-574-8.

KUBATOVA, K., 2011. Datiova opatieni proti krizi v zemich EU. In Predndska
CESTA v rdmci vesend projektu Interni grantové agentury VSFES ¢. 7734,
spolecné s CSE.

KUBATOVA, K., 2012. Typologizace datiovych mixti v zemich OECD. Littera
Scripta. 5(2), 75-82. ISSN 1802-503X.

MESSERE, K. C., 1998. Taz System in Industrialized Countries. Oxford: Ox-
ford University Press. ISBN 0198293313.

OECD, 2010. Revenue Statistics: Comparative tables. In OECD Taz Statistics
(database) [online]. [cit. 25-02-2013]. Dostupné z: 10.1787/data-00262-en

PETERS, B. G., 1991. The Politics of Tazxation, a Comparative Perspective.
Cambridge and Oxford UK: Blackwell. ISBN 1-55786-211-7.

SERRANO, A. M., 1994. Divergences in Personal Income Taxes at a State and
Local Level in the European Union: An Applied Multivariate Analysis.
Paper presented at the XXXIV. Congress of European Regional Science
Association, 10-13"" September, Rome.

STIGLITZ, J. B., 1997. Ekonomie verejného sektoru. Praha: Grada Pub-
lishing. ISBN 80-7169-454-1.



60 Littera Scripta, 2013, ro¢. 6, ¢. 1

Impact of the Crisis on the Structure of Tax Rev-
enues of OECD Countries

The article aims to identify types of changes in the tax quota and its structure
in OECD countries due to the current crisis (2007-2010) using OECD statis-
tics. Using methods of analysis of variance (ANOVA) and cluster analysis to
compare the three different groups of countries — the EU15, 6 postcommu-
nist countries and 5 overseas developed countries. From the analysis of the
tax quota and mix in OECD countries over the period 2007-2010 results that
tax policy or tax systems autonomous behavior in times of crisis among the
states vary widely. In this diversity of approaches and spontaneous course of
the development of tax revenues, however, can be found statistically significant
differences between OECD countries in the EU including postcommunist coun-
tries and the developed countries overseas. Cluster analysis identified 4 groups
of states with typical changes in the level and structure of tax revenues, but
these groups are not typical at first glance, according to present knowledge of
tax theory and policy.
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Kvantita a kvalita lidského kapitalu:
Muze pocet let vzdélavani zvysit iroven
studenti?

Rudolf Kubik

Vysoka skola ekonomické v Praze

Abstrakt

Téma lidského kapitalu a ekonomického ristu je intenzivné zkouméno
v empirickych studiich od osmdesatych let dvacatého stoleti. Kvalita lid-
ského kapitalu je v poslednich letech opakované oznacovana jako klicovy
faktor, ktery by mohl pomoci pochopit a lépe popsat tento vztah. Zatim
ale nebyl zkouman vztah mezi kvantitou a kvalitou lidského kapitalu,
ktery je primarnim objektem zajmu tohoto ¢lanku. Kvalita lidského ka-
pitalu je stejné jako ve vét§iné svétovych publikaci aproximovana pomoci
vysledki studenti v mezinarodnim testovani, mnozstvi lidského kapitalu
potom pomoci prumérného poctu let vzdélavani. Na nové sestaveném
panelu dat, ktery kombinuje data z diivéjsich studii, je pomoci panelové
regresni analyzy testovana hypotéza, zda primérny pocet let vzdélavani
studenttt mize pozitivné plisobit na kvalitu studenti, resp. na jejich vy-
sledky v mezinarodnich testech.

Kli¢ova slova: lidsky kapitél, kvalita vzdélavani, ekonomicky rist, dy-
namicka panelova regrese

Uvod

Lidsky kapital je intenzivné zkouman jakozto dulezity faktor ekonomického
ristu od pocatku osmdesatych let minulého stoleti. Piestoze byl pozitivni vliv
lidského kapitalu na ekonomicky rust opakované potvrzen, stile pretrvavaji
otazky nad silou tohoto vztahu a zejména také vzajemné kauzality obou fak-
tord. V prvnich studiich byl zkouman zejména vliv mnozstvi lidského kapitalu
ve spolecnosti (nej¢astéji aproximovany pomoci primérné délky vzdélavani)
na ekonomicky riust. Az pocatkem 21. stoleti se do ristovych modela zacala
zahrnovat i kvalitativni dimenze lidského kapitalu, resp. vzdélavani. Mnohé
studie, napf. Prichett (2001), uvadéji, Ze nezohlednéni kvality vede k moznému
zkresleni, konkrétné nadhodnocovani celkového vlivu lidského kapitalu na eko-
nomicky rast. Behrman a Birdsdall (1983) ve své praci The quality of schooling:
Quantity alone is misleading dokonce odhaduji, Ze nezohlednéni kvality nad-
hodnocuje vliv dalsiho roku vzdéldni na mzdu dvakrat.

61
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V posledni dobé€ je vénovéana velkd pozornost pravé zohlednéni kvality lid-
ského kapitalu v rastovych modelech (napf. Barro a Lee 2010; Hanushek a Wo-
essmann 2009). Resp. se zkoumd, zda kvalita lidského kapitalu a vzdéldvani
ma pozitivni vliv na ekonomicky rust a zda zohlednéni kvality v rastovych
modelech ovliviiuje vysledky regresnich testi. Pozornost vsak neni vénovana
vzajemnému vztahu kvantity a kvality vzdélavani, resp. otazce, zda spolu obé
dimenze souvisi a vzajemné se ovliviuji.

Tento prispévek navazuje na diivéjsi literaturu a zaroven si klade za cil
otestovat zatim nezkoumany vztah, vztah kvantity a kvality lidského kapitalu.
Konkrétné je zkouman vztah mezi kvantitou a kvalitou vzdélani jakozto jedné
z nejvyznamnéjsich slozek lidského kapitalu. Hlavni hypotézu, ktera je testo-
vana v rdmci tohoto prispévku, lze zformulovat nasledovné: primérny pocet
let vzdélavani pozitivné plisobi na vysledky studentii v mezinidrodnich testech.
Prispévek se tak snazi vice poznat zpusob fungovani vzajemného vztahu kvan-
tity a kvality vzdélani, odhalit, zda se jedna o faktory alespon ¢astecné substi-
tuovatelné.

Prehled literatury

Jednim z prvnich, kdo se pokusil kvalitu ve svych modelech zohlednit, byl
Barro, ktery uz v roce 1991 aproximuje kvalitu vzdélani skrze pomér poctu
studenti na ucitele. Ve své tvaze vychazi z hypotézy, ze ¢im vice déti na ucitele,
tim mensi kvalitu vyuky je schopen ucitel poskytnout. Do modelu vstupuje
kvalita jako samostatnd proménnd a pro primarni skolstvi ukazuje negativni
vztah s ristem. U stejné proménné za sekundéarni stupen skolstvi vsak nejsou
vysledky statisticky vyznamné (Barro 1991).

Prichett (2001) tento odhad kvality pomoci poméru student na uditele
a vydaju na studenta kritizuje. Podle néj jsou takové proménné nerelevantni
mimo jiné i proto, Ze zemé s mensimi vydaji do vzdélani dosahuji lepsich vy-
sledktt v mezinarodnich srovnavacich testech znalosti a dovednosti studentu.
Zavéry empirickych studii se ale v této oblasti zasadné neshoduji. Hanushek
a Kimko (2000) nenasli zaddny efekt poméru studentt na uéitele na ekonomicky
vystup, naopak Card a Krueger (1996) dokladaji, ze 10% snizeni velikosti t¥idy
lze propojit zhruba s 5% ristem pi{jm.

Vyznamnymi autory zabyvajicimi se kvalitou lidského kapitdlu jsou napft.
Hanushek a Woessmann (2009), ktefi se ve svém piispévku zaméfuji nejen na
obecny vztah mezi kvalitou (méfenou skrze vysledky testi kognitivnich doved-
nosti) a ristem, ale i na pfispévek jednotlivych skupin studentt k rstu. Kon-
krétné sleduji vztah mezi podilem studentt dosahujicich vynikajicich a pod-
primérnych vysledkd a primérnym rtstem HDP od roku 1960. Na rist ma
podle jejich vysledka vliv zejména zastoupeni nizko a vysoce vzdélanych osob.
Zvysi-li se podil studenttt dosahujicich nejvyssich vysledkti o 10 %, vliv na rust
HDP bude na trovni cca 1,3 % ro¢né. Rist podilu osob se zdkladnimi vysledky
zvySuje roéni riist o 0,3 %. Skupina nejlep$ich studentt, tzv. top-performers, ma
pozitivni vliv na rist zejména v chudych zemich. Jako dilezity zavér Hanushek
a Woessmann komentuji komplementaritu obou skupin ,studentda“ — jak téch
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se zakladnimi vysledky, tak téch, ktefi patii mezi nejvykonnéjsi. Obé skupiny
jsou spolu tzce svazany a navzajem se podporuji. Velkd zakladna studentt se
zékladnimi vysledky mtize podporovat jejich vzajemnou vysokou konkurenci
a je zakladnim predpokladem pro vyssi podil osob s nadprimérnymi vysledky.

Material a metodika
Kvalita a kvantita vzdélavani a vyvoj od roku 1960

Kvantitativni zachyceni kvality je vidy extrémné naroénym tkolem. Kvalita
lidského kapitalu, resp. vzdélavani v dané zemi je nejcastéji popisovana po-
moci mezinarodniho srovnavani studentti. Mezi nejzndméjsi srovnavaci testo-
van{ patfi napf. mezindrodni testy PISA (Programme for international student
assessment) nebo IALS (International adult literacy survey). Velkou kompli-
kaci pro empiricky vyzkum vsak je pomérné kratka casova fada téchto méreni.
Jak vSak uvadi Hanushek a Kimko (2000), kvalita vzdélavani se méni jen velmi
pomalu. Tento pfedpoklad tak do jisté miry ospravedliiuje zapojeni pouze dis-
krétni proménné do ekonometrickych modelt. Podrobné se tématem vyvoje
kvality lidského kapitalu zabyvali Coulombe a Tremblay (2006), ktefi na za-
kladé v8ech dostupnych méfenich TALS za jednotlivé vékové kategorie vytvorili
zpétné odhady vysledki studentti od roku 1960. Tempo vyvoje kvality lidského
kapitdlu od roku 1960 (méfeno pomoci 4 proménnych) zachycuje nasledujici
graf.

Graf 1: Vysledky mezinarodniho testovani student mezi lety 1960-1995
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Coulombe a Tremblay odhaduji z vysledku testovani TALS celkem 4 proménné
zachycujici riznou droven gramotnosti a dovednosti studentti ve véku mezi 17
a 25 lety v letech 1960-1995.

e Proménné litscore zachycuje primérné vysledky gramotnosti.

e Proménné prosescore zachycuje pramérné vysledky v ,literdrni gramot-
nosti“ studenta.

e Proménna quantitsc zachycuje priumérné vysledky v pocetnich dovednos-
tech studentu.

e Proménna docscore zachycuje prumérné vysledky ve schopnosti préce
s dokumenty.

Nasledujici graf naopak zachycuje vyvoj kvantity vzdélavani, resp. prameér-
ného poctu let vzdélavani populace starsi 15 let, tj. proménné, ktera je nejéastéji
vyuzivana v regresnich modelech pro aproximaci zasoby lidského kapitalu ve
spolecnosti.

Graf 2: Pramérny pocet let vzdélavani dle metodiky Barro a Lee (2010)
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Zdroj: Barro a Lee 2010, vlastni tpravy

Graf konkrétné znazoriuje vyvoj proménné prumerny pocet let vzdeldvdni v po-
pulaci starsi 15 let — dale jen proménné yrsch.

Zatimco primérny pocet let vzdélavani zaznamenal od roku 1960 linedrni
rist, vysledky studentd v mezinarodnich testech, pomoci kterych se nejcastéji
zachycuje kvalita vzdélavani, vykazuji spise rist logaritmicky. Konkrétné k nej-
vétsimu zlepseni vysledkt student v priméru za 14 sledovanych zemi doslo
mezi lety 1960-1980. Pozdéji se riist zpomalil a mezi lety 1990-1995 dokonce
doslo u nékterych sledovanych proménnych k poklesu. U proménné litscore lze
v rdmci sledovaného obdobi pozorovat celkem 14% riist. Tato odhadovand data
tak potvrzuji vySe zminény piedpoklad, Ze kvalita vzdélani (kvalita lidského
kapitalu) je proménnd, kterd se vyviji jen velmi pomalu.



Ekonomickd sekce / Economic section 65

Ekonometricky model, data a metody

Hlavni hypotéza tohoto pfispévku je testovana pomoci panelové regresni ana-
lyzy. Testovany panel je sestaven a kombinuje data ze dvou zékladnich zdroju.
Data zachycujici vyvoj vysledkl studentti v mezinarodnich testech (dle TALS)
— kvalitativni dimenze lidského kapitalu — jsou prevzata ze studie Literacy and
Growth — Coulombe a Tremblay (2006). Oproti jejich praci jsou data v tomto
prispévku testovana s cilem odhalit vztah mezi poétem let vzdélavani (yrsch)
a vysledky studentdl v mezinarodnich testech. Kvantitativni dimenzi lidského
kapitalu zachycuje proménna yrsch, kterd je konkrétné prevzata z panelu dat
Barro a Lee 2010 (dostupné na www.barrolee.com). Dohromady sestaveny panel
obsahuje data za 14 zemi (vSechny patii do kategorie takzvanych rozvinutych
ekonomik svéta) za roky 1960-1995 (v pétiletém intervalu).

Ekonometricky model méa v obecném tvaru nésledujici podobu:

InQ;i = Bo + B1Sit + uit (1)

kde Q zachycuje kvalitu lidského kapitalu pomoci proménné litscore a S
pocet let vzdélavani.

P¥i analjze je potfeba zohlednit mozné ekonometrické problémy. Castym pro-
blémem je tzv. endogenita, kterd znaci korelaci mezi vysvétlujici proménnou
modelu a ndhodnou slozkou. Problém endogenity tak miize vyvolat zkresleni
koeficientu p¥i pouziti standardni OLS regrese. Tento problém se d4 oSetfit na-
piiklad pouzitim instrumentalni proménné, nebo pokrocilych ekonometrickych
metod (napf. Generalized methods of moments — GMM, General least squares
— GLS, Maximum likelihood estimation — MLE). Cohen a Soto (2007) dopo-
rucuji tento problém fesit pomoci pokrocilych metod panelové regrese, napt.
metodou Blundella a Bonda (1998) ,system GMM estimation“, kterd rovnéz
vyuziva instrumentalni proménné. Ty zarucuji presnéjsi odhady a mensi zkres-
leni koeficientd nez klasické odhady.

Mimo metody GMM jsou v tomto prispévku predstaveny vysledky regres-
nich testt ziskanych pomoci metody panelové regrese s fixnimi a ndhodnymi
efekty. Je tak mozné sledovat vliv ekonometrické metody na vysledky a potvr-
dit, & vyvratit koeficienty pomoci vice metod?.

Vysledky

Nasledujici tabulka predstavuje vysledky testovani vztahu kvantity a kvality
na panelu 14 zemi mezi lety 1960-1995.

1Vystupni tabulky zachycujici vysledky jednotlivych regresnich testii maji stejnou struk-
turu, v zavorkach jsou vzdy uvedeny tzv. HAC smérodatné odchylky (konzistentni viiéi hete-
roskedasticité), vSechny modely byly déle testovany napiiklad pomoci Whitova nebo Waldova
testu na vyskyt heteroskedasticity, Hausmann a Breusch-Paganova testu, testu na vyskyt au-
tokorelace, Ramsey RESET testu a dalsich. Pfi vyskytu ekonometrickych problému jsou tato
zjisténi vzdy komentovana v textu. Pomoci hvézdicek jsou oznaceny hladiny vyznamnosti:
*** 99% hladina vyznamnosti, ** 95% hladina vyznamnosti, * 90% hladina vyznamnosti.
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Tabulka 1: Vliv poctu let vzdélani na vysledky studenti v mezinarodnich tes-
tech

FE RE GMM
(1) (2) 3)
yrsch 0.029 KRR 0.027  FF* O 0.061  KFFF
(0.0050) (0.002) (0.020)
Adj. R2 0.84 - -
White or Wald (p-value) 0.000 0.000 -
N 112 112 112

Zdroj: Coulombe a Tremblay (2006), vlastni vypocty
Poznamky: Zavisld proménnd In(litscore)

Koeficienty u poctu let vzdélavani yrsch potvrzuji jen mirny pozitivni vliv
poc¢tu let vzdélani na vysledky student v mezinadrodnich testech (kvalitu vzdé-
lani). D4 se tedy usuzovat, ze dalsi prodluzovani délky studia nebude vyrazné
pozitivné ovliviiovat kompetence a gramotnost studentti. Konkrétné prispévek
dalsiho roku ke kvalité vzdélani vychazi zhruba mezi 2-6 %. Mirné pozitivni
vliv primeérného poctu let na kvalitu studenti zachycuje také nasledujici graf.

Graf 3: Kvantita a kvalita lidského kapitalu
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Zdroj: Zdroje dat viz vyse v textu, vlastni vypocty
Ukazuje se tak, ze kvantita mize jen velmi mélo substituovat kvalitu. Vliv

poctu let vzdélavani je z dlouhodobého hlediska témér zanedbatelny. Z vysledki
vyplyvaji zajimava doporuceni pro vzdélavaci politiku: spise nez na pocet let
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vzdélavani by primarni pozornost méla byt zamérena na kvalitu vzdélavaciho
procesu, resp. faktory, které ovliviiuji kvalitu studenti. Pfi interpretaci téchto
vysledki, pfestoze jsou potvrzeny vsemi testy, je potfeba jisté opatrnosti. Za-
véry je mozné akceptovat za predpokladu, Ze pomoci poctu let vzdélavani lze
aproximovat kvantitu vzdélavani a ze pocet let se mize projevit v kvalité zakn
az zprostfedkované a s Casovym zpozdénim, napf. pres vice vzdélané rodice
a ucitele.

Zavér a diskuse

Podle vyzkumil, které se zabyvaji vztahem kvality lidského kapitalu a ekono-
mického ristu, napf. Hanushek a Woessmann (2009), méa kvalita vzdéldvani
vyznamny vliv na dlouhodoby ekonomicky riust. Tento prispévek déle zkouma,
co ovliviiuje kvalitu vzdélavani. Konkrétné, zda kvantita vzdélavani (méfend
pomoci pramérného poctu let vzdélavani) ovliviiuje kvalitu student (méfeno
pomoci mezinarodnich vysledkd studentd IALS). Vysledky potvrzuji jen velmi
mirny pozitivni vliv poctu let vzdélani na vysledky studentd v mezinarodnich
testech. Prispévek dalsiho roku ke kvalité studentii vychézi zhruba mezi 2-6 %.
Ukazuje se tak, Zze v tomto pripadé muze kvantita jen velmi malo substituo-
vat kvalitu. V1iv poc¢tu let vzdélavani na kvalitu lidského kapitalu je z tohoto
pohledu a v dlouhodobém horizontu marginalni.

otézka, jaké by mély byt priority vzdélavaci politiky v pristich letech. Jelikoz
se ve vyzkumech z poslednich let stale ¢astéji uvadi kvalita vzdélavani a lidského
kapitalu jako klicovy faktor dlouhodobého ekonomického rastu a vysledky stu-
dentti jsou jen v téméf zanedbatelné mire ovlivnény délkou jejich studia, nabizi
se doporuceni soustfedit se nyni spise na kvalitu vzdélavaciho procesu nez na
neustalé prodluzovani priimérné délky vzdélavani. Velmi pravdépodobné totiz
neméa na vysledky studentd takovy vliv pocet let, které prosedi ve skolnich
lavicich, ale spise kvalita let, které zde stravi.

Podékovani

Tento piispévek byl vytvofen v ramci projektu IGA VSE F1/30/2010 Vliv
danovych a nedarnovych nastroju na mikro a makroekonomickou efektivnost.
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Quantity and Quality of Human Capital: Does
the Average Years of Schooling Increase the Qual-
ity of Students?

The topic of human capital and economic growth has been intensively exam-
ined in empirical studies since 1980s. The quality of human capital is frequently
mentioned as a crucial factor which can help to properly understand and de-
termine relationships. So far there have been no studies concerning the link
between quantity and quality of human capital, which is thus the key focus
point of this paper. The quality is according to previous international pa-
pers approximated by student scores in international testing, the quantity of
human capital is then approximated by the average years of schooling. The
paper presents a new data set which combines data from previous papers and
by panel regression analyses tests the hypothesis whether the average number
of years of education positively influences the quality of the students with re-
spect to their results in international tests.

Keywords: human capital, quality of schooling, economic growth, dynamic
panel data regression
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Abstract

This paper deals about the mapping of possibilities to future develop-
ment of the worldwide automotive industry. It is focused on the analysis
of different factors that represent main trends of progress and opportuni-
ties in transformation processes on a global scale. The article presented
focuses on characterization of the selected trends in automotive business
that supports growth for near future. The subject of the article covers
the tendencies and impulses to the development of the automotive sector.
The next part of this paper describes main expectations in the field of
individual mobility and e-mobility. At the closing part of the paper is
formulated the reflection that some trends considered as challenges may
pose threats in terms of turbulent changes in the global automotive busi-
ness. These risks, e.g. law, regulation, volatility in markets, competitors,
etc., will do the most to influence automotive markets and drive corpo-
rate performance in near future.

Keywords: automotive industry, trends, driving forces, future chal-
lenges, impulses to progress

Introduction

To prepare this article it was necessary to analyse relevant publications from
reputable companies, mainly carried in an online version (e.g. from KPMG,
Oliver Wyman, Roland Berger, Deloitte Touche, Ernst& Young, A.T. Kearney,
J.D. Power, Capgemnini, ACEA, EUCAR, etc.). Information about the de-
velopment of the automotive industry, as well as strengths and weaknesses of
the sector on the regional and international level are inadequately available.
Our interpretations are based on the combined data set of many published re-
ports. Some prognosis and forecasts for automotive industry are characterised
by unprecedented uncertainty in post-crisis time.

Consumer demands and new regulations will heavily influence the develop-
ment and marketability of innovations in the auto industry (Deloitte 2009). The

70
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environmental issues, growing urbanization and changing customer behaviour
are the key factors influencing the global automotive industry.

e Environmental issue: fuel efficiency and environmental friendliness rated

as most important product issues (aspects: powertrain efficiency technol-
ogy, ice downsizing, electromobility).

Urbanization: the industry has to move from vehicle-oriented to human-
oriented urban design and mobility concepts. Congestion and limited
parking space are expected to be a major concern in megacities (aspects:
lightweight materials, innovative urban car design concepts).

Changing customer behaviour: the advanced world is moving from car
“ownership” to car “usership” and customers expect the same services
when in the car as they receive at home, in the office or on their smart-
phone, including music, telecommunications and internet access, as well
as navigation system that integrates with broader traffic control systems
to make their journey as efficient as possible (aspects: mobility services,
connected car concepts, compatibility with personal electronic devices).

The most important driving forces of development and challenges in auto-

motive for the following years are presented in this article.

Organizational and economic driving forces to progress

The economic crisis in the automotive industry on last decades has acted as an
accelerant, placing pressure on many OEM (original equipment manufacturer)
companies and suppliers to change.

Global challenges focused on automotive sector presents scheme at fig. 1.

Fig. 1: Global challenges in the automotive industry
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Main characteristics that will influence the future automotive business devel-
opment in the EU market are (KPMG 2012):

e Overcapacity will be a dominant issue in the years to come;

o Market entrance of Chinese and Indian automobile manufacturers will
force consolidation process in the western automotive industry;

e All major premium brand OEMs have plans for significant expansion in
China;

e Tier 1 suppliers will increasingly fall into the role of contract manufac-
turers;

e Alliances between manufacturers of premium and small cars are the new
business model for excellent manufacturers (e.g. Daimler/ Renault);

e The role of the car is changing: a shift from status symbol to commodity;

e The future focus of automobile manufacturers will be on their positioning
as a mobility provider;

e Electrification will change the structure of the automotive industry and
the development of electro-mobility will lead to the market entrance of
power supply companies;

e Standardized technology but with very unique applications will be the
characteristics of the vehicle of the future;

e OEMs and suppliers have to face massive investments that arise from
variety of new technologies.

Consolidation within the automotive industry is another significant mo-
mentum. Structural change will mean long-term consolidation. By 2015, the
number of suppliers will drop by 50% to 2 800, and only 10 of the 12 inde-
pendent automakers will remain really independent worldwide (Deloitte 2009).
Within the European automotive industry there are only 6 OEMs left com-
pared to more than 70 back in the ’50s (Wyman 2007). Fig. 2 illustrates the
brand consolidation process in automotive in Europe. Only companies with
a strong international orientation survived independently.

The OEM has to shorten product life-cycles in order to react to individu-
alistic and fast changing consumer demands with innovative products. “Time
to market” is the issue that drives development for automotive manufacturers.
The development time for a car will decrease further in the next few years,
from 54 months in 2004 to 36 months in 2012 (EUCAR 2011). OEMs develop
more and more niche models for special target groups. Innovations lay the
path to sustainable growth and these are best achieved through partnership
with other auto makers or by outsourcing. Outsourcing and transferring out
of development and manufacturing activities are two of the key ways to mas-
ter the complexity of automotive product development and production (Yatsen
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Associates 2011). Partnerships and alliances between best in class in automo-
tive and other related industries based on cross-sector cooperation are seen as
an essential strategy to achieve further growth. Cooperation has progressively
extended to most areas of the automotive business, including purchasing, R&D
and collaborative engineering, manufacturing, product planning and human
resources. Innovation and product quality offer the starting points for OEM’s
differentiation.

Fig. 2: Consolidation process in European car manufacturers
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Flexibility and agility factors are considered as the new differentiator. Flexibil-
ity is reflected through capacity utilization. When demand falls, or shifts away
from one market segment to another, the most flexible manufacturers will find
a way to respond to that change without closing plants.

Saturated markets and overcapacity are putting intense cost pressure on
auto-makers and suppliers. But the main catalyst for the increased global
manufacturing capacity is the rapid rise in demand from emerging markets.
Demand from India and China is expected to go up, driven by rising popula-
tion, increasing per capita income, improving infrastructure. Auto-ownership
penetration in these countries is much lower than in developed countries, indi-
cating a huge potential — for example, as referred study KPMG (2012) the US
has a large penetration of 765 vehicles per 1 000 people compared to just 40/1
000 in China and 11/1 000 in India. The automotive sector has seen incredible
growth historically and is expected to reach 17.5 million units globally by 2020
(Rishi et al. 2008). This growth has been largely driven by Asia, especially
India, with the exception of China. Companies such as GM, Bajaj, Nissan,
and Renault are making substantial investments in the so-called “low cost car”
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segment. This LCC segment has its share of concerns: very low margins, the
need for an alternate distribution channel compared to conventional ones, and
development of tailor-made marketing strategies according to country as well
as for exporting to other potential regions such as the Middle East, Africa and
various countries in emerging markets.

The automotive industry will likely see the most dramatic changes in cus-
tomer buying preferences in its 100 year history (Bandivadekar et al. 2008).
Profound in their nature and implications, these changes will play out dif-
ferently according to the dichotomy between mature and emerging markets.
Car-sharing and integrated mobility businesses will become more popular in
developed economies. In the emerging markets, more people will be forced to
buy cars simply for transportation.

Legislation, global changes, technology trends and uncertainty on the cus-
tomer side redefine the automotive landscape. It can be emphasized by (KPMG
2012):

e Senior citizens play increasingly important role in mature markets;

e New mobility concepts mean “non-buyers”, instead car sharing and new
rental formats;

e Emerging market buyers generate ultra low-cost cars (ULCCs) segment
and this is the fastest growing segment, adding in 2020 13 million vehicles
to the market and cannibalizing the “small” segment;

o Consumers marked “Generation X” ask for more tailored products even
at higher price, they also professed interest in features that: reduce dis-
tractions (via hands-free calling and access to managed content); improve
navigation (through GPS and traffic updates); enhance entertainment
(with satellite radio, MP3 connections, and access to digital music);

e The current practice of developing unique luxury models for specific mar-
kets may no longer be economically feasible and the development and
marketing of luxury models will need to use global platforms to reduce
overall expenses and maximize platform volume.

The key to any lasting transformation in the automotive industry is the
primary issue of skills and workforce flexibility (EUCAR 2011). Both OEMs
and suppliers will have to plan for a future that requires ever more skilled
workers from design to production. Having a high-skilled, flexible workforce is
seen as one of the top drivers of future business success in automotive. Global-
ization presents another set of challenges related to human resources. A global
workforce means different demographic profiles and different sets of expecta-
tions across geographies. Workforce planning will emphasize workforce training
to enable a flexible, diverse, and global workforce to ensure that engineers and
managers are equipped with emerging skills and to transition production work-
ers into skilled trades’ positions.
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The automotive industry is a source of impulses for innovative technologies
focused on reducing costs, increasing flexibility and assuring availability. Con-
sidering rising costs and competitive pressure in global markets, international
automobile manufacturers must squeeze maximum efficiency out of their pro-
cesses; not only in production, but also in the development stage. Production
has to adjust faster and faster to new cars models and a large number of indi-
vidual feature variants. The complexity is growing in production and logistics.
Just-in-Sequence and Assembly to order principles are a further key issues of
modern automotive production (IMAP Industrials 2010). To optimally fulfil
individual customer wishes, the right component has to be ready for installa-
tion on the respective body at the right time and in the right place. Precise
identification of each individual component in assembly lines is crucial. This
logistical challenge can only be mastered with an appropriately dimensioned
“manufacturing execution system” with advanced ITC tools support.

Understanding these mentioned elements — structure, customers, technol-
ogy, and people — and how each will evolve over the next decade, is key for both
OEMs and suppliers. The transformations implied will touch on every step of
the complex business process involved in taking a car from “a designer’s imag-
ination to a customer’s driveway”.

Challenges of individual mobility

Governments are focusing on three areas to secure individual mobility: preser-
vation of resources, environmental compatibility and safety. So OEMs will
begin to build a cleaner, safer and more diverse range of vehicle.

The worldwide demand for alternative fuels has increased. The strong and
lasting discussions around global warming and the significant price increase in
energy, led to an increased public awareness and a change of attitude. This
has set the basis for a general shift in mind-set towards environmental friendly
vehicles. In this context, technology cannot bring solutions on its own. Policy
makers must adopt a comprehensive strategy involving technologies as well as
market incentives, infrastructure adjustments and changes in driving habits.
Asian players and start-up companies are currently leading on electric vehicles
and in addition, Asian suppliers control 90% of the Lithium-Ion battery market
(Roland Berger 2012). USA and European OEMs are still in prototype and field
difficult testing stages. Hybrid vehicles segments are the most attractive for
growth, they are expected to witness strong growth supported by environmental
legislations by various governments on the use of cleaner and fuel-efficient cars.
The global market for hybrid vehicles is predicted to increase to more than 11
million a year by 2020 (Deloitte 2009). The number of models is expected to
increase to 150 by 2014 and 200 by 2019.

In the future, individual mobility will be affect by four main directions
(Beiker 2010):

1. Driver Assistance (Autonomous Driving) — Autonomous cars have been
proposed since the early 1900s and seriously researched since the 1960s.
Highly developed computing and sensing performance since the 1980s
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has lead to automated highways and autonomous vehicles in research,
and now a variety of driver assistance systems in production.

2. Alternative energy and electric mobility — Propelling vehicles with other
forms than gasoline or diesel is not new, electric and even hybrid-electric
have been researched for many decades. Recently, with concerns regard-
ing oil depletion and global warming growing, alternative energies and
electric vehicles are being reconsidered as automobiles.

3. Connectivity and communications — Vehicle-to-vehicle and vehicle-to-
infrastructure communication have been researched since 2000. Wireless
ubiquitous internet is available since the mid 2000s through cell phone
technology, bandwidth increasing. The first mobility-specific applications
have been available since the mid 2000s with manufacturer operated por-
tals, for difficult business cases.

4. Mobile society (Mobility concepts) — Individual mobility is a basic hu-
man need, the automobile is today one of the most important means
of transportation. Today’s trends of mass-urbanization, environmental
challenges, aging societies, changing values, economic burdens let soci-
eties reconsider the personal car as “the ultimate” solution.

The other point of view is the emergence of e-mobility. Plug-in-hybrids,
semi-hybrids, full-electric vehicles, battery technologies and mobility concepts
that impact consumer usage are only a few of the many developments resulting
from the emergence of the electric engine. During the course of this evolution
the automotive industry will face new technologies, new market participants
in a new ecosystem, an uncertain future and the challenge to adapt to new
conditions. Looking back, it is known that similar changes of this significance
and complexity has resulted in strong economic growth, but at the same time
has led to the disappearance of formerly successful companies.

E-mobility

E-mobility primarily involves the use of electric vehicles for different transporta-
tion needs and mobility concepts. In the broader sense the term is associated
with the shift to a new network. This network consists of established play-
ers from the automotive industry and new players (such as e-mobility and IT
providers, and battery charging/changing services) that are, in conjunction,
shaping the industry with their different products and services (Witteveen and
Verbeek 2011).

The Capgemini research (Capgemini 2012) makes it clear that e-mobility
represents a fundamental technological change for the automotive industry.
More than 80% of survey respondents agreed that the future of their industry
lies in e-mobility, with the change expected to occur over the coming from 5 to
20 years. This wide time span appears realistic, as many technological and
market-related questions remain unanswered today. The automotive industry
was identified as the most influential driver in the e-mobility network, with
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88% of survey respondents indicating that the influence of automotive OEMs
would be high or very high, and 76% expecting the influence of automotive
Tier 1 suppliers to be high/very high (see Fig. 3). As a result, recommenda-
tions tailored to this industry will be essential to the successful development of
e-mobility.

Fig. 3: The influence of different players in the e-mobility network
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Results of the automotive business environment analysis

These factors mentioned, considered as challenges for future development in
automotive industry, might pose threats in terms of turbulent changes in the
business environment (ERNST & YOUNG 2010). For example, globalisation
gives OEMs the chance to expand to new markets, but also increases the threat
of new entrants or increased competition in traditional markets. Reputable
companies published prognosis and results of their scan of business risks for
the automotive sector in global terms.

For instance, there are several potential barriers to further progress in the
automotive industry (Rishi et al. 2008):

e The credit crunch and its aftershocks pose existential threats to leading
automotive global firms.

e Environmental regulations and sustainability challenges continue to es-
calate, most dramatically in automotive sector.

e New competitors are emerging from distant geographies (e.g. Euro-
pean OEMs currently face an aggressive sales offensive by Korean OEM
Hyundai).



78 Littera Scripta, 2013, ro¢. 6, ¢. 1

e With the global economy slowing, cost containment is now crucial to
survival in automotive sector.

e More and more of an automobile value is created by electronics — the
balance of power between different manufacturers is shifting.

e New generation technologies challenge automotive companies to develop
new competencies.

e Customer structures change, e.g. society is aging, the income structures
are polarizing, and the number of female customers as important purchase
decision makers is increasing.

e Consolidation in retail and the dominance of multi-brand operations will
spread.

Many strategic uncertainties arise from such risks, which can be driven by
broader environmental and industry changes, and have the power to threaten
or invalidate the current model of a business in automotive (Schwarz 2008).
Inability to innovate is considered as a key difficulty: developing a culture
of innovation and increasing the pace of product development is crucial for
automotive “best in class” OEMs (Kovaé¢ 2012).

Conclusion

The following challenges in the automotive industry were mentioned: economic
downturn, overcapacity, climate change, demographic change, people’s mobil-
ity, de-location of activities, “death” of the combustion engine, greener propul-
sion systems, internationalisation of the entire value chain, newly emerging
areas like Africa, Asia, new in-sourcing strategies of OEMs, concepts of car
networking and connectivity to infrastructure, re-skilling: from manual labour
to service, ageing workforce (particularly in German regions). These diverse
trends influence vehicle manufacturers, suppliers and dealers on multiple fronts.

E-mobility will be the most important technological development in the
automotive industry in recent years. Automotive companies must recognize
that e-mobility will change the entire industry in its most basic aspects and
that, sooner or later, they will need to give up their current positions, roles and
products. As the technology gradually finds its way into mass production and
reaches a state of consumer readiness, automotive companies need to decide
which direction they want to pursue and move their company to the e-mobility
model. Companies that fail to adapt to the new requirements will lose their
dominant market position and will play only a minor role in the e-mobility
network.

In view of the fact that innovation requires the ability to recombine hetero-
geneous technical, disciplinary, and professional stocks of knowledge, networked
forms of cooperation are playing an increasingly important role.
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Vybrané podnéty, vyzvy a perspektivy budou-
ciho rozvoje automobilového prumyslu

Prispévek je vénovan popisu problematiky budouciho vyvoje automobilového
pramyslu. Je zaméfen na analyzu raznych faktord, které predstavuji hlavni
sméry rozvoje a piilezitosti ke transformacnimu procesu tohoto sektoru v glo-
balnich podminkach. Clanek se zabjva charakteristikou vybrangch trendii v ob-
lasti automobilové vyroby, které zptisobuji jeji koncepéni zménu a dle prognéz
expertu rust v blizké budoucnosti. Obsah ¢lanku se vztahuje na konkretizaci
tendenci a impulsi ve vyvoji automobilového primyslu. V dalsi sekci prispévku
jsou popsany hlavni oc¢ekavani v iniciativach rozvoje principt individualni mo-
bility a e- mobility. V zavéru analyzy je poznamenan fakt, ze deklarované vyzvy
mizou byt soucasné vnimany taky jako hrozby a rizika v podminkéach turbu-
lentnich zmén na globalnich trzich sektoru automobilové vyroby.

Kli¢ova slova: automobilovy prumysl, trendy, hnaci sily, vyzvy budouciho
rozvoje, stimuly pro zmény
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Navrh pristupu k méreni vykonnosti
lidskych zdrojua

Radim Manak

Vysoka skola podnikéni, a.s., Ostrava

Abstrakt

Nésledujici pfispévek se zabyva problematikou méfeni pracovni vykon-
nosti. Cilem pfispévku je na zdkladé reserSe odbornych prament k fesené
problematice a vlastniho vyzkumu prezentovat mozny pristup k méfeni
vykonnosti lidskych zdroji, pricemz diraz bude kladen predevSim na
¢asové hledisko tohoto méfeni, protoze koncentrace na hodnoceni aktual-
niho vykonu nekoresponduje se strategickym pristupem konceptu fizeni
lidskych zdroji. Produkéni schopnost v budoucnosti je klicovym faktorem
udrzeni a posileni konkurenceschopnosti, je tedy velmi dtlezité vénovat
pozornost jejimu méfeni a hodnoceni. Kromé c¢asového hlediska méreni
vykonnosti budou identifikovany dalsi dimenze vykonnosti tak, aby byl
respektovan komplexni piistup k této problematice.

Kli¢ova slova: vykon, vykonnost, lidské zdroje, faktor ¢asu

Uvod

Problematika méfeni pracovni vykonnosti je velmi aktuélni, ale zaroven i od-
borné naroc¢né. Najit takovy piistup k méfeni vykonnosti v podnicich, ktery
by byl zcela spravedlivy a pokryval vSechny slozky a oblasti vykonnosti, je
obtiznym tkolem. S tim, jak roste komplexnost pracovni ¢innosti, rostou také
pozadavky na pfistupy k méfeni vykonnosti pracovnikii. Vykonnost nelze mérit
jednim izolovanym ukazatelem, nybrz fadou ukazatell, které pokryji cely roz-
sah pracovni ¢innosti. Je tfeba také zdtraznit, ze kazda pracovni aktivita je
specifickd, jen s obtiZzemi tedy lze navrhnout takovy pristup k méfeni pracovni
vykonnosti, ktery by bylo mozné bez modifikace aplikovat ve vSech typech pra-
covni ¢innosti.

Material a metodika

Nasledujici text bude zaloZen na resersi odbornych prament, ptricemz je tieba
zdidraznit, ze problematice méfeni vykonnosti lidskych zdroji je vénovana velka
pozornost (Bol 2011; Feraru a Ciucescu 2010; Gabel, Harker a Sanders 2011;
Janssens a Steyaert 2009; Jonhson 2009; Schanie a Kemper 2008). Néasledné
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bude prezentovan pristup k méfeni vykonnosti lidskych zdroji, ktery se opira
jak o teoreticka vychodiska, tak o vlastni vyzkum autora.

Teoreticka vychodiska

Problematika méfeni vykonnosti lidskych zdroji v podnicich je velmi sSiroka
a je treba ji chapat v SirSich souvislostech. Vliv pracovniki, resp. jejich schop-
nosti na produktivitu prace zdiraziuji jiz ekonomické teorie firmy zalozené na
schopnostech (Janackova 2008, s. 113).

Samotné pojmy vykon a vykonnost se v praxi ¢asto zaménuji. Vykon byva
chdpén ve vztahu k vystupiim ¢innosti (Mayerovd 1997), potencidlu zamést-
nance (Gallwey 2010) ¢ k pracovnimu chovani (Johnson et al. 2009).

Vykonnost pak byva definovana v souvislosti se schopnosti zhodnotit inves-
tice (Sulak a Vacik 2004; Styblo 2008), srovnanim skuteéného a referenéniho
zpusobu vykondvani ¢innosti (Wagner 2009), resp. dlouhodobéjsim vyjadienim
pracovniho vykonu (Wagnerovéd 2008).

Problematika méreni je vyznamna také v pojeti lidského, resp. intelektu-
alniho kapitalu, kde se etabluje celad fada pfistupt k méfeni tohoto kapitdlu
(Tiché 2008; Dvorékova a kol. 2007; Marr, Schiuma a Neely 2004).

Pro méteni vykonu je nezbytné pracovat s jeho ukazateli, resp. kritérii (Wag-
ner 2009), metrikami (Uceti 2008; Krajéik 2011), hodnotovymi metrikami (Tru-
necek 2004) a normami (standardy) vykonu (Koubek 2004), které lze ¢lenit
z riznych hledisek (Sulei 2008; Walker a kol. 2003; Sidor-Rzadkowska 2004;
Wagnerova 2008). Z pohledu aplikace se jako stéZejni jevi ¢lenéni téchto uka-
zatel na kvantitativni a kvalitativni.

Co se tyka jednotlivych slozek vykonnosti, resp. vykonu, je vykon v mnoha
souvislostech chapan mimo jiné jako vysledek pracovni ¢innosti (Mayerova
1997, Wagnerové 2008). Mnozstvi vystupu a kvalita vystupu pfedstavuji v tom-
to kontextu kvantitativni a kvalitativni slozku vysledku pracovni ¢innosti. Vzta-
hy na pracovisti jako slozku vykonu zdturaznuje napi. The Workplace Employee
Relations Survey (Cully et al. 1998). Eticky pfistup ve vztahu k vykonnosti
zmifuji Vodék a Kucharéikova (2007), resp. model Excelence EFQM (Nenadal
2004). Organiza¢ni kulturu jako vyznamny faktor konkurenceschopnosti uvadi
Vysekalova a Mikes (2009). Identifikaci s organizaci a jeji ukazatele zmiriuji
napt. Kasper a Mayrhofer (2005) a Global Workforce Study (2008). Kompe-
tence jako slozku vykonu uvadéji ve smyslu znalosti, dovednosti, schopnosti
a zkusenosti Mayerova (1997), Mathis a Jackson (1988) a Koubek (2004). Bez-
pecnost prace byla doplnéna na zékladé vysledkt realizovaného predvyzkumu,
pricemz tento faktor jako dilezitou slozku vykonnosti potvrzuje napt. i Koubek
(2004).

Z pohledu strategického a komplexniho pfistupu k lidskym zdrojim v pod-
nicich je vyznamné zohlednit také casové hledisko vykonnosti. Jako pfiklad
aplikace tohoto pojeti lze uvést klasifikaci Proyecto Meritum (2002), kterd roz-
liSuje nehmotné zdroje a nehmotné aktivity. Nehmotné zdroje jsou chapany
jako aktiva v 8irsim smyslu nebo také jako schopnosti, tedy kapacity a kom-
petence. Je mozné sem zaradit kompetence pracovniki, prava dusevniho vlast-
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nictvi nebo dohody s dodavateli. Nehmotné aktivity pak mohou umoznit vznik
novych nehmotnych zdrojt nebo zvysit hodnotu jiz existujicich. Covey (2009)
v této souvislosti rozlisuje soucasnou produkei zaddoucich vysledki (P) a pro-
dukéni schopnost do budoucna (PS). Zakladem efektivnosti je pak rovnoviha
P/PS. Ve své dalsi publikaci Covey (2008, s. 355) rozlisuje dosahovani vysledki
a vytvareni potencialu, ktery by mél vést k prekroceni soucasné trovné vykon-
nosti. Likierman (2010) shrnuje, Ze neni podstatné pfekonat vysledky minulého
roku, ale systém méfeni by mél byt schopen posoudit, jak ovlivni soucasna roz-
hodnuti vysledky v pfistim obdobi.

Vzhledem ke komplexnosti pracovni ¢innosti by pracovni vykon nemél byt
posuzovan pomoci dilé¢ich, izolovanych ukazatelt. Disledkem je vyvoj a aplikace
komplexnich pfistupid k meéfeni vykonnosti. Jednim z komplexnich pristupt
k méfeni vykonnosti je metoda Balanced Scorecard (Kaplan a Norton 2005).

Vysledky
Vyzkum k problematice méfeni vykonnosti

Navrh pristupu k méfeni vykonnosti se kromé teoretickych vychodisek opira
o vysledky vyzkumu, ktery byl realizovan autorem c¢lanku pomoci metody pi-
semného dotazovani. Zakladni soubor tvorily spole¢nosti s ru¢enim omezenym
se sidlem v Moravskoslezském kraji uvedené v databéazi Evropské databanky
k 20. 1. 2012, pricemz velikost zakladniho souboru byla 6254. Vybérovy sou-
bor byl ziskan na zakladé ndhodného systematického vybéru a tvotilo jej 625
respondenti. Distribuce odkazu na elektronicky formulaf probihala prostied-
nictvim elektronické posty a vyplnéni dotazniku bylo realizovano prostiednic-
tvim aplikace Google Apps, pfi¢emz toto opatieni vedlo k zajisténi anonymity
respondentti a snizeni uzivatelské naroc¢nosti procesu vyplnéni. Odpovédi byly
ziskdny od 196 spolecnosti, navratnost tedy ¢inila 31,36 %. Vysledky vyzkumu
jsou publikovany v dfivéjsich publikacich autora (Maitidk 2012).

Navrhovany pfistup k méfeni vykonnosti lidskych zdroju

Jak vyplyva z teoretickych vychodisek, problematiku méfeni vykonnosti za-
méstnanct je nutné chapat v Sirsich souvislostech. Na zakladé zjisténych po-
znatkd byl autorem pfispévku navrzen pristup k méfeni vykonnosti zamést-
nanct, ktery se opird o tfi dimenze, kterymi jsou oblast méfeni pracovni vy-
konnosti, ¢asové hledisko a troven fizeni v podniku, pfi¢emz tyto dimenze lze
zjednodusené znézornit kvadrem vykonnosti na obrazku ¢. 1.

V této souvislosti bude vykonnost chapana jako soubor dil¢ich oblasti cha-
rakterizujicich dlouhodobéjsi vystup prace zaméstnanci v SirS§im kontextu pii
zohlednéni soucasnych vystupd prace zaméstnance a potencialu vystupt v bu-
doucnosti.

Dale byly identifikovany oblasti méfeni vykonnosti, kterymi jsou mnozstvi
vystupu, kvalita vystupu, vztahy na pracovisti, eticky pfistup k praci, organiza-
¢ni kultura, identifikace s organizaci, kompetence a bezpec¢nost prace, pricemz
jednotlivé oblasti jsou definovany nasledujicim zptisobem.
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Obr. 1: Pfistup k méfeni vykonnosti

Organizaéni Uroven

Oblast wikennosti

Zdroj: Vlastni

Mnozstvi vystupu je chdpano jako rozsah vystupu pracovni ¢innosti, ktery
je vyjadritelny v méritelnych jednotkach. Kvalita vystupu pak je definovana
jako troven kvality vystupu pracovni ¢innosti. Vztahy na pracovisti predstavuji
charakter a kvalitu socidlnich vztahtt mezi zaméstnanci podniku.

V ramci etického pristupu k praci bude hodnocena mira aplikace etickych
norem a pristupd pfi pracovni ¢innosti a v Fizeni v podniku.

Organizacni kultura je chapana jako charakter jednotlivych prvkt organi-
zacni kultury a mira jejich pfiméfenosti potiebam, specifickym podminkam
a strategii podniku.

Identifikace s organizaci predstavuje charakter a kvalitu hodnot zamést-
nanct a jejich postoji vzhledem k podniku, Gtvaru a produkovanym vyrobktm
a poskytovanym sluzbam.

Kompetence budou slouzit pro vyhodnoceni souboru vSech vlastnosti, zna-
losti, dovednosti a zkusenosti ¢lovéka ovlivnujicich vykonnost a moznost reali-
zace strategie firmy.

Bezpecnost prace je souborem charakteristik ovliviujicich a charakterizuji-
cich bezpecnost a ochranu zdravi pfi praci.

Uvedenym oblastem jsou pfifazeny vahy, které jsou urceny na zakladé vy-
sledkt ziskanych z realizovaného vyzkumu. Ke kazdé z oblasti je navrzena bate-
rie ukazatell, které jsou roz¢lenény z hlediska faktoru ¢asu na méfeni soucasné
vykonnosti a zhodnoceni predpokladii vykonnosti budouci. Tato baterie ukaza-
teltt nemuze byt vzhledem k povaze problematiky vycerpavajici, podniky z ni
mohou cCerpat, resp. vyuzit dalsi ukazatele dle svych specifickych podminek.

V tabulce ¢. 1 je znazornéna souvislost mezi jednotlivymi oblastmi vykon-
nosti, jejich ukazateli a vykonnostnimi cili na Grovni zaméstnance.

Index miry dosaZeni cilového stavu pp; se vypodte jako pomér PP; a TPP;!.
Obdobné se index miry dosazeni cilového stavu fp; vypocte jako pomér FP;
a TFP;2.

1Present Performance, resp. Target Present Performance.
2Future Performance, resp. Target Future Performance.
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Tabulka 1: Matice vykonnosti zaméstnance
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Soucasna vykonnost PP;
Cilovy stav soucasné
vykonnosti TPP;

Index miry dosaZeni
cilového stavu pp;
Vaha pps:

Predpoklad budouci
vyk. FP;

Cilovy stav pro ukaza-
tele budouci vykonnosti
TFP;

Index miry dosaZeni
stavu fp;

Véha fp;

Celk. index miry do-
sazeni vykon. cilu v
dané oblasti p;

Vaha V;

Index plnéni vykonnostnich cila zaméstnance p

Zdroj: Vlastni

Celkovy index miry dosazeni vykonnostnich cili pi v urc¢ité oblasti se spocita
podle vzorce:

PP FP
i = ——— -vaha pp; + ——=—= - vdha fp;.
P = TPp, PPt TER fpi
Véha v; oznacuje vahu jednotlivych oblasti vykonnosti v systému. Pro kaz-
dého zaméstnance lze pak urcit index plnéni vykonnostnich cili p, ktery bude
zohlednovat soucasnou vykonnost, pfedpoklad budouci vykonnosti a také diléi
oblasti vykonnosti:

k
p:Zpi-vdha Vi.

i=1
Véha V; jednotlivych oblasti vykonnosti se urci jako podil doplitkové hod-

noty k priumérné znamce oblasti zjisténé na zakladé vyzkumu k sumé téchto
dopliitkovych hodnot vSech oblasti:

Rmaac - fi

Viaha v = m.
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Ryna. v tomto kontextu znamend nejvyssi mozny stupen hodnoceni na skéle
a z; prumérné hodnoceni dané oblasti respondenty. Analogicky jsou urceny

i vahy soucasné vykonnosti a pfedpokladu budouci vykonnosti.
Vahy jednotlivych oblasti vykonnosti jsou uvedeny v tabulce ¢. 2.

Tabulka 2: Stanoveni vah
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frf;r‘;ﬁ;na 2,44 | 1,84 | 3,43 | 2,96 | 3,42 | 2,74 | 1,97 | 2,08 | 2,68 | 2,03
Véha 0,13 | 0,17 | 0,08 | 0,11 | 0,08 | 0,12 | 0,16 | 0,15 | 0,44 | 0,56

Zdroj: Vlastni

Tabulka 3: Ukazatele méfeni vykonnosti na trovni zaméstnance

pristup (V4)

kych principi zaméstnancem (do-
drzovani etického kodexu, pocti-
vost, zodpovédnost)

Oblast Soué - Predpoklad budouci
, . ouc¢asna vykonnost , .
vykonnosti vykonnosti
Mnozstvi Objem vyroby na zaméstnance, | Investice do rozvoje prodejnich
vystupu objem prodeje na zaméstnance, | schopnosti zaméstnance, investice
(V1) pocet obslouzenych zadkaznika za- | do rozvoje vyrobnich postupa za-
méstnancem meéstnance
Kvalita Ukazatele kvality vyroby zamést- | Rozsah investic do vzdélavani v ob-
vystupu nance (odpadovost, zmetkovitost), | lasti kvality prace zaméstnance
(V2) ukazatele kvality poskytovanych
sluzeb zaméstnancem
Vztahy na | Ukazatele trovné tymové prace | Ucast na teambuildingovych ak-
pracovisti (ochota k tymové praci, chovéni ke | tivitdch, rozsah investic do roz-
(V3) spolupracovnikiim) voje socialnich kompetenci zamést-
nance
Eticky Ukazatele miry dodrzovani etic- | Rozsah investic do etického vzdéla-

vani zaméstnance

Organizacni
kultura (V5)

Ukazatele shody hodnot zameést-
nance s hodnotami podniku, mira
respektovani norem chovani

Ucast na akcich podporujicich or-
ganizacni kulturu zaméstnancem

nance, dodrzovani bezpecénostnich
predpisti zaméstnancem)

Identifikace Ukazatele identifikace (mira stabi- | Rozsah podpory a rozvoje identifi-
s organizaci | lity a fluktuace); loajalita, postoje | kace zaméstnance s podnikem
(Ve6) zameéstnance k podniku
Kompetence Ukazatele urovné pozadovanych | Ucast na vzdélavacich aktivitach k
(V7) kompetenci (samostatnost, spoleh- | rozvoji kompetenci

livost, pFizplisobivost)
Bezpecnost Ukazatele bezpecnosti prace | Ucast zaméstnance na aktivitach
prace (V8) (pocet pracovnich urazt zamést- | podporujicich bezpecnost préace

Zdroj: Vlastni
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Co se tyka ukazateli, které jsou pro jednotlivé oblasti vykonnosti navrzeny,
je jejich prehled pro troven zameéstnance uveden v nésledujici tabulce ¢. 3.
Podnik muze vyuzit dalsi ukazatele dle svych specifickych podminek a potieb.

Ukazatele 1ze volit z bazénu v potfebném rozsahu, popf. je mozné vyuzit
ukazatele dalsi. Analogicky se postupuje pii aplikaci pfistupu na troven orga-
nizacnich tutvard a celého podniku.

Priklad aplikace

V nésledujicim textu je prezentovany pristup aplikovan na prikladu EDUCY —
stfedni odborné gkoly, s.r.o., v Novém Ji¢iné.

Pro tcely prvotniho ovéreni aplikace navrhovaného pristupu byly na zakladé
konzultace s vedenim spolecnosti vytvoreny ukazatele pro troven celé spolec-
nosti a jednotlivych pracovniki, a to konkrétné pracovnikt vychovné vzdélavaci
oblasti.

Ukazatele byly navrzeny na zakladé strategickych zamért a cil spoleénosti,
jejich dil¢ich cila a dalsich specifickych podminek.

V tabulce ¢. 4 jsou uvedeny navrzené ukazatele pro jednotlivé zaméstnance
vychovné vzdélavaci oblasti.

Tabulka 4: Ukazatele pro méfeni na Grovni jednotlivych zaméstnanci

Oblast
vykonnosti

Soucdasna vykonnost

Predpoklad budouci
vykonnosti

Mnozstvi vy-

Pocet skuteéné oducenych hodin

Investice do snizeni miry absence

kultura (V5)

s hodnotami podniku (skala 1 — 4)

stupu (V1) tydné (v hodinach za sledované ob- | na zaméstnance (v K¢ za sledované
dobi) obdobi)

Kvalita Vystup hospitacni éinnosti (8kadla 1 | Ufast na dalsim pedagogickém

vystupu —4) vzdélavani dle dohodnutého planu

(V2)

Vztahy na | Kvalita vztaht se spolupracovniky | Ucast na teambuildingovych akti-

pracovisti (skdla 1 — 4) vitdch (v hodinéch za sledované

(V3) obdobi)

Eticky Uroveni dodrzovani etickych prin- | Ucast na Skoleni v oblasti etickych

piistup (V4) ciptt zaméstnancem (Skala 1 — 4) principi a jejich aplikace

Organizacni Mira souladu hodnot zaméstnance | Postoj zaméstnance k podpofe za-

doucich prvkia organizac¢ni kultury
ze strany vedeni (Skala 1 — 4)

Identifikace Mira identifikace zaméstnance s or- | Postoj zaméstnance k podpore
s organizaci | ganizaci (Skala 1 —4) identifikace zaméstnance s organi-
(V6) zaci ze strany vedeni (3kdla 1 — 4)
Kompetence Mira dosazeni pozadovanjych kom- | Ulast zaméstnance na vzdélava-
V1) petenci (8kdla 1 — 4) cich aktivitdch z oblasti rozvoje
kompetenci (v hodinach za sledo-
vané obdobi)
Bezpecnost Dodrzovani zasad BOZP Ucast na planovanych vzdélava-
prace (V8) cich aktivitach z oblasti bezpec-

nosti prace

Zdroj: Vlastni

V pripadé skalovych ukazatelti budou hodnoty ziskdny pomoci anketniho Se-
treni, resp. hodnoceni nadfizenym. Hodnoty ukazateltt sou¢asné vykonnosti pro
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bezpecnost prace a predpokladu budouci vykonnosti pro kvalitu vystupu, eticky
pristup a bezpeénost prace budou nabyvat hodnot 1 (splnéno) a 0 (nesplnéno).

Vzhledem ke skutecnosti, ze redlné hodnoty vykonnosti budou ziskany az
po realizované pilotazi, jsou v tabulce ¢. 5 uvedeny fiktivni hodnoty vykonnosti.
Jejich tcelem je demonstrovat vystup a vypovidaci schopnost ziskanych udaju,
které muze poskytnout navrhovany pristup. Tyto hodnoty jsou komparovany
s cilovymi stavy méfenych ukazatelt. Ziskané hodnoty mér dosazeni cilovych
stavil jsou zaokrouhleny na dvé desetinnd mista.

Tabulka 5: Piiklad hodnot pro méfeni vykonnosti konkrétniho zaméstnance

— —~ w —
— [a\] = = A © [}
| 2<% T|EElgzli 3w
B 5 S FEl STl EE g >
22| 8528 w5 B8 588 |87
¢ = s o|l& & 8 Bl 8 = —~| & &
SRR s 2| 23 HE S QETES
EL | LA NEEx| FE 882 8F
= FIME s ERAOCEEKIA A
Soucasné vykonnost 2 3 4 4 3 3 3 1
PP;
Cilovy stav soucasné
21 4 4 4 4 4 4 1
vykonnosti TPP;
Index miry dosaZeni | o5 | 75 | 4 1 |o7s 075|075 1
cilového stavu pp;
Vaha pp; 0,44 | 0,44 | 0,44 | 0,44 | 0,44 | 0,44 | 0,44 | 0,44
P}redpokla.d budouci 1000 1 9 1 3 4 17 1
vykonnosti FP;
Cilovy stav pro ukaza-
tele budouci vykon- 1000 1 10 1 4 4 20 1
nosti TFP;
I{lde)‘( miry dosazZeni 1 1 0.9 1 0,75 1 0.85 1
cilového stavu fp;
Vaha fp; 0,56 | 0,56 | 0,56 | 0,56 | 0,56 | 0,56 | 0,56 | 0,56
Celk. mira dosaZeni
vykon. cilu v dané 0,978 | 0,89 | 0,94 1 0,75 | 0,89 | 0,81 1
oblasti p;
Vaha V; 0,13 | 0,17 | 0,08 | 0,11 | 0,08 | 0,12 | 0,16 | 0,15
Index plnéni vykonnostnich cili zaméstnance p 0,91

Zdroj: Vlastni

Na zakladé uvedenych tdaji muze byt konstatovano, ze index plnéni vykon-
nostnich cili daného zaméstnance je 0,91, pficemz tato hodnota respektuje jak
soucasné hledisko vykonnosti, tak pfedpoklad vykonnosti budouci. Manage-
ment organizace miZe navic konstatovat, ze nejhorsi vysledky uvedeny zamést-
nanec zaznamenal v oblastech V5 Organizac¢ni kultura (0,75), V7 Kompetence
(0,81), V2 Kvalita vystupu (0,89) a V6 Identifikace s organizaci (0,89).

Na zakladé zjisténych hodnot mtize management podniku ziskat vyznamné
udaje pro Tizeni, které mu umozni aktualizovat podnikovou strategii. P¥ino-
sem pro podnik tedy neni pouze identifikace souhrnnych ukazatelt vykonnosti,



90 Littera Scripta, 2013, ro¢. 6, ¢. 1

nybrz také identifikace a vyhodnoceni jejich dil¢ich faktord, na které se pod-
nikovy management v pripadé zjisténi nepiiznivych hodnot zamétfi v dalsim
hodnoticim obdobi.

Diskuse a zavér

V pripadé navrhovaného pristupu se predpoklada jeho vyuziti v maljch a stfed-
nich podnicich. Diraz je kladen predevsim na aplikovatelnost a praktickou vy-
uzitelnost pristupu.

Dalsim aspektem, na ktery byl pii konstrukci pristupu kladen diraz, je
univerzalnost pristupu. Prezentovany pristup by mél byt v téchto souvislos-
tech chapan jako koncept, pfistup k méreni vykonnosti zameéstnancu, ktery
respektuje a odrazi soucasné trendy v této problematice, ale zaroven je také
dostatecné flexibilni viaci uvedenym specifikim.

Soucasné komplexni pfistupy k meéfeni vykonnosti zaméstnanci jsou po-
staveny na riznych schématech a pfistupech a nékteré z nich jsou Siroce vy-
uzivany. Autorem prezentovany piistup se opird o tii dimenze, kterymi jsou
oblast vykonnosti, ¢asové hledisko a organizac¢ni troven. Mezi stézejni vyhody
navrhovaného pfistupu patii nasledujici:

e explicitni diraz na perspektivu budouci vykonnosti,
e flexibilita,

e komplexnost,

e piijatelnd administrativni a financ¢ni narocnost.

Predevsim explicitni diraz na casové hledisko vykonnosti je vyznamnou
charakteristikou tohoto pfistupu.

Piistup také respektuje specifické podminky jednotlivych podnik, pfi¢emz
predstavuje otevieny systém, ktery lze aplikovat v takovém rozsahu, jaky od-
povida potfebam konkrétniho podniku.
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Approach to Human Resources Performance Mea-
surement

The following paper is focused on employee’s performance measurement. The
aim of this paper is to realize an expert resources search in the frame of this
issue. In the next step an approach to human resources performance measure-
ment will be designed through the synthesis of acquired knowledge. Emphasis
will be placed on the temporal aspect of this measurement because the concen-
tration on current performance rating does not correspond with the strategic
approach to the concept of human resources management. Production capac-
ity in the future is a key factor in maintaining and enhancing competitiveness,
it is very important to pay attention to its measurement and evaluation. In
addition, the next dimensions of performance will be identified to respect the
current comprehensive approach to this issue.
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Discriminatory Power of the Altman
Z-Score Model
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Abstract

This article aims to assess the discriminatory power of one of the most
famous and most discussed corporate predictive models, the Altman Z-
Score. This model ranks among the bankruptcy models, whose main
purpose is to detect the impending bankruptcy in good time. The re-
search focuses on three main areas of assessing the discriminatory power
of the model. The first part deals with the overall discriminatory power
of the model; the second part is aimed at quantifying the impact of in-
dividual variables on misclassification of enterprises in bankruptcy. The
last part quantifies the discriminatory power of individual variables of
the model. The results are compared with the findings of the author of
the model. The empirical research is based on the accounting data of
Czech companies from the manufacturing industry. Both thriving and
bankrupt companies are included in the research.

Keywords: Altman, bankruptcy, financial health, predictive model, Z-
Score

Introduction

The ability to successfully derive future values of key variables has always
belonged with the objects of human interest and has not even avoided the
business sector. For several decades, many economists have been trying to find
a way how to assess the health of a business as accurately as possible, or predict
bankruptcy.

There are hundreds of more or less known methods and models assessing the
financial health of companies, possibly predicting the impending bankruptcy.
Prof. Altman is undoubtedly one of the most important and best-known ana-
lysts in the field of bankrupt companies. He is the author of many prediction
models based on various statistical methods. However, his first published index
based on multiple discriminant analysis of 1968 (Altman 1968) still remains his
most famous model. This model is designed for companies listed on the stock
market and therefore Czech companies should use the revised version of the
model from 1983, which is also adapted to firms not traded publicly (Altman

95
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2002). The article aims to analyze the discriminatory power of the revised
model whose formulation is as follows:

Z =0.717X; + 0.847X3 + 3.107X3 4 0.420X4 + 0.998.X5,

where X; is the working capital/total assets ratio, X is retained earn-
ings/total assets ratio, X3 is the earnings before interest and taxes (EBIT) /total
assets ratio, X4 is the book value equity/book value of total liabilities ratio,
and X5 is the sales/total assets ratio.

If the resulting value of the Z-Score is higher than 2.9, the firm is financially
sound. If the resulting value of the Z-Score is lower than 1.23, the firm is
considered failing. Values ranging from 1.23 to 2.9 indicate the grey zone, for
which there is no clear prediction.

When comparing the gravity of errors in this revised model and that of
1968, Altman concluded that one year prior to bankruptcy the Type I error
(misclassification of a company in bankruptcy) in the revised model is by 3%
(percentage points) higher than in the original model (the original model —
6%, the revised model — 9%), and the Type II error (misclassification of going
concerns) is identical in both models (3%) (Altman 2002).

The reliability of the Altman models has been verified by the author himself
and other analysts many times. Russ et al. (2009) concluded that the accuracy
of the Altman model is sufficient. The model was tested on a sample of several
thousands of firms. The resulting Type I error was 20.6% and the Type II
error was 28.4%. Lacher et al. (1995) is among the following authors who
found the accuracy of the modal to be sufficient. The Type I error was 17%
and the Type II error was 4.3% in their set of firms. In contrast to it, Boritz et
al. (2007), who assessed the reliability of the model in predicting bankruptcy
of Canadian companies, found the predictive power of the model insufficient.
The model revealed only 41.7% of bankruptcies. The predictive power of the
model for Czech companies was tested by e.g. Vochozka (2011), Mafasova
(2008) or Kopta (2006). The Czech authors mentioned above came to the
conclusion that the Altman Z-Score could unequivocally detect the bankruptcy
one year prior to the bankruptcy itself in circa 60% of companies. Circa 10%
of companies were erroneously assessed as prosperous. The authors addressed
the discriminatory power of the model as a whole, but not the discriminatory
power of the individual variables of the model. The determination of key
variables that influence the resulting value of the Z-Score is a necessary step
to the correct application of the model and, in particular, to the detection of
any erroneous predictions.

Material and Methods
Collection and Characteristics of Input Data

Given the nature of the research, the input data are composed of the financial
indicators of selected manufacturing firms. The manufacturing industry has
been chosen for its dominant position within the Czech economy. Due to the



Ekonomickd sekce / Economic section 97

comparability, firms from other industries have not been included into the anal-
ysis. The sample analyzed consists of both prosperous and failing companies.
The method of selecting companies corresponds to the selection of enterprises
in other professional studies or works.

The group of thriving companies is made up of 47 firms that Cekia, a.s.
as well as Coface Czech found successful. An indisputable advantage of these
charts is their attempt to assess the overall situation of firms; it is a compre-
hensive assessment of firms’ performance. The analyzed flourishing companies
took the highest places in the aforementioned charts in 2009 and 2010. For
reasons of comparability, a longer period of time was not taken into account.
The financial ratios of firms were monitored in the period from 2008 to 2010.

38 companies were ranked among those in bankruptcy and their financial
ratios for the period of 1-3 years prior to the declaration of bankruptcy were
monitored. The only condition for including a company in this group was the
court decision to declare bankruptcy issued from 2007 to 2011. In order to com-
pare the input data, we did not take a longer period of time into account. The
sample of bankruptcy companies was chosen by non-random selection (due to
data availability). The bankruptcy of manufacturing companies that published
the financial statements for observation periods were included in the sample.
The data availability, especially for companies in bankruptcy, is very low. The
company Creditreform publishes information on compliance of obligation to
publish the financial statements by Czech companies. At the end of 2010, only
21% of limited liability companies and 35% of joint stock companies saved the
financial statements for the year 2009 in Collection of Documents. Czech com-
panies include to the worst in Europe (Creditreform 2011). The non-random
samples of firms are also used in the construction of the predictive models them-
selves, for example Altman (1968), Taffler (1983), Ohlson (1980), Altman et
al. (1977). Some authors found that if a failure prediction model is estimated
on samples that are non-random it may give inefficient predictions (Balcaen
and Ooghe 2006; Vochozka 2011). In contrast, Zmijewski (1984) found that
non-random samples do not significantly affect the overall accuracy rates.

Albertina, the database of firms and institutions, and the collection of doc-
uments were the main sources of firms’ financial data.

Methodology for Determining the Discriminatory Power of Variables

The impact of variables on the misclassification of companies in bankruptcy

As the high error rate was not recorded with going concerns, the influence
of individual variables on misclassification was analyzed only with bankrupt
companies. Companies whose resulting value of the Z-Score is lower than 1.23
(Z < 1.23), i.e. they are viewed as bankrupt by the model, are considered to be
correctly classified as companies in bankruptcy. Companies that are assessed
as prosperous by the model and whose resulting Z-Score is higher than 2.90
(Z > 2.90) are considered to be misclassified. Also companies which are ranked
in the so-called grey area, i.e. their Z-Score is 1.23 < Z < 2.90, are considered
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to be misclassified in the period of one year prior to bankruptcy. This condition
is based on the assumption that the company predictive model should be able
to unambiguously detect failure at least in the period immediately before the
bankruptcy itself.

The effect of the i-variable on the misclassification of enterprises in bankrupt-
cy p; was quantified with the use of the following equation:

X1 b — Xio - by bi - (X — X
pi = =4 20100 = — (Xix )
Zy — 22 Do bi - (X1 — Xi2)

- 100,

where X is the average value of the i-variable of correctly classified companies
in bankruptcy, X, is the average value of the i-variable of erroneously classified
companies in bankruptcy, b; denotes the coefficient of the model i-variable, Z;
is the average Z-Score of correctly classified companies in bankruptcy, and Z5
denotes the average Z-Score of misclassified companies in bankruptcy.

Discriminatory power of the model variables

The discriminatory power of the individual variables is determined by two
approaches. The first approach, used by Prof. Altman, evaluates the discrim-
inatory power of the variable i — th by its standard deviation o; weighted by
the coefficient b;. This approach has been included in the research so that we
can compare our results with those of Prof. Altman. However, the assessment
of the impact of individual variables with the use of standard deviation may
fail in certain situations. This method of assessment assumes that a possi-
ble high variability is caused by different values of variables of companies in
bankruptcy in comparison with thriving businesses. But that is not the rule.
A high standard deviation of a variable caused by a high variability in both
groups of companies is not a sign of high discriminatory power, i.e. the ability
to distinguish thriving companies from those in bankruptcy.

Therefore, it is preferable to choose a similar way as in assessing the influ-
ence of individual variables on the misclassification of companies. This method
was also used by Taffler (1983), and Joy and Tollefson (1975). The relative
discriminatory power of variables, r;, is calculated according to the following
equation:

Ti:Xil'bi_XiQ'bi.looz rbi'(Xil_Xi ) 100,
Zl - Z2 ZO bi . (Xz — Xig)

i=1

where X;; is the average value of the i-variable of thriving businesses, X
is the average value of the i-variable of companies in bankruptcy, b; denotes
the coefficient of the model i-variable, Z; is the average Z-Score of prosperous
businesses, and Z, denotes the average Z-Score of companies in bankruptcy.
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Results

Classification of Companies

The following table No. 1 shows the classification of successful companies by
the Z model in the individual observed years.

Tab. 1: Classification of prosperous firms by the Z model

Average value of Number of firms
Z-Score (Z) Z < 1.23 [ 1.23< 72 <290 [ Z > 2.90
2010 3.347 1 15 31
2009 3.521 1 16 30
2008 3.660 2 11 34

Source: author’s own elaboration, 2012

In the individual monitored years, the model accuracy in classification of the
successful firms, i.e. the ability of the model to assess the thriving firms by the
Z-Score value higher than 2.90 (Z > 2.90), was ranging from 64% in 2009 to
72% in 2008. Only one company was viewed as bankrupt (Z < 1.23) through-
out the whole monitored period. In view of the conclusions of other authors
(see the introduction of this article) and in view of the fact that an objective
business performance criterion cannot be set, we can state that the accuracy of
the Z model in classification of thriving companies is sufficient. The majority
of firms were classified as thriving or included in the grey zone. Only a negligi-
ble percentage of firms were assessed as bankrupt in the individual years. The
future development of these firms should be observed.

We expect and require the bankruptcy prediction model to be highly reliable
especially when predicting bankruptcy. It is evident from Table No. 2 that the
model is less accurate in the classification of firms in bankruptcy than the
thriving ones. 1 year prior to the bankruptcy itself, only 55% of firms were
classified as those that were definitely at risk of going bankrupt. Two years
prior to bankruptcy, only 37% of companies were classified as bankrupt and
three years before bankruptcy only 26% of companies analysed were considered
bankrupt. Only 8 firms (21%) were viewed as bankrupt in all those observed
years. These results cannot certainly be regarded as sufficient. The main
purpose of the bankruptcy model is to detect the impending bankruptcy, which
the model failed to do so.

The Impact of the Individual Variables on the Misclassification of
Companies in Bankruptcy

Table No. 3 which follows illustrates the impact of the individual variables on
the misclassification of companies in bankruptcy according to the methodology
described above.
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Tab. 2: Classification of companies in bankruptcy by the Z model

Number of years Average value of Number of companies

prior to bankruptcy Z-Score (Z) Z < 1.23 4 1.23< 72 <290 4 Z > 2.90
1 1.078 21 14 3

2 1.356 14 14 10

3 2.086 10 21 7

Source: author’s own elaboration, 2012

Tab. 3: The impact of the variables on the misclassification of companies in bankruptcy (1 year prior to bankruptcy)

;X‘H ;X‘w ;vmw ;XM ;vm‘m Z-score
(WC/A) (RE/A) (EBIT/A) | (BVE/BVTL) (S/A) A

Misclassification -0.177 -0.163 -0.023 0.409 3.010 2.839
(average values)
Correct classification -0.470 -0262 -0.367 0.013 1.348 -0.348
(average values)
7 Model — coefficient x0.717 x0.847 x3.107 x0.420 x0.998 MU X; x b;
Misclassification

-0.1 0.1 -0. 1 .004 .
(X, x b coefficiont) 0.127 0.138 0.072 0.172 3.00 2.839
Correct classification

-0. -0.222 1.1 . 1.34 -0.34
(X x b cocfficient) 0.337 0 39 0.005 345 0.348

[ Effect of variable p; (%) | 6589 2.636 33.480 5.240 52.055

Source: author’s own elaboration, 2012
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It is obvious from the data in Table No. 3 that all variables reach higher
average values with companies that were misclassified in comparison with the
correctly classified ones. 1 year prior to bankruptcy there is the relatively high-
est difference in average values of the ratio X,. However, what is really signif-
icant for the resulting value of the Z-Score (Z) is the variable value weighted
by the coefficient b;. The variables X;-X4 reach low or negative values, so
they do not considerably increase the resulting value of the Z-Score (Z). It is
evident though that the variable X3 substantially decreases the resulting value
of the Z-score of the correctly classified firms than the misclassified ones. The
average values of the variable X5 of the misclassified companies are above 3
(3 years prior to bankruptcy the values are higher than 4) and thus this vari-
able substantially increases the Z-Score value. It follows that the variable X35
significantly influences the differences in Z-Scores of correctly and erroneously
classified companies in bankruptcy and so it has the greatest influence on the
misclassification. We would arrive at the same conclusions if we analyzed the
influence of variables on the misclassification of firms in the period of 2 and 3
years prior to bankruptcy. Quantification of the variables influence would be
similar to the above-analyzed period of 1 year prior to bankruptcy.

Discriminatory Power of Individual Variables

Altman (1968) studied the significance, impact of the variable i — th using its
standard deviation o; weighted by the corresponding discriminant coefficient
b;. He calculated the power of individual ratios and came to the conclusion
that the ratio X3 (return on total assets) has the most significant influence on
the resulting value. As for our data set of Czech firms, the order of individ-
ual variables influence on the Z-score value is the same as in the set of Prof.
Altman (only the order of variables X3 and X5 was switched). Profitability
and total asset turnover most significantly influence the change in the resulting
value of the Z-Score. Table No. 4 shows summary results.

Tab. 4: The influence of variables on the change in the Z-Score (Z) (com-
panies in bankruptcy — 1 year prior to bankruptcy and prosperous companies
— year 2009)

standard ;ieviation b - o Order
X1 (WC/A) 0.500 0.359 5
X2 (RE/A) 0.477 0.404 4
X3 (EBIT/A) 0.299 0.929 2
X4 (BVE/BVTL) 1.993 0.837 3
X5 (S/A) 1.113 1111 1

Source: author’s own elaboration, 2012

However, when assessing the impact of variables on the Z-Score value, it is
important for the variable to correctly distinguish bankrupt companies from
thriving ones. Therefore, we will focus on the relative discriminatory power
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of individual variables. The variable X4 shows the biggest difference between
the average value of thriving and bankrupt companies. However, due to its
low coefficient its relative discriminatory power is lower in comparison with
the variable X3. Although X3 shows the minimum difference in average val-
ues, it also shows the highest relative discriminatory power thanks to its high
coefficient value, which is close to 50%. Therefore, it greatly exceeds the dis-
criminatory power of the other variables. In comparison with that, the variable
X5 has higher values for companies in bankruptcy than in thriving companies;
thereby it has a negative effect on the Z-Score value. It is evident from the
analysis performed that if we assessed the discriminatory power of the individ-
ual variables by their weighted standard deviation, we would choose X5 as the
variable with the highest discriminatory power. But, in fact, this variable has
the lowest ability to classify the thriving and bankrupt companies, and thus
the lowest discriminatory power. Table No. 5 illustrates the situation in more
detail. In the period of 2 years prior to bankruptcy the relative discriminatory
power of individual variables has almost identical values and the order remains
unchanged.

Tab. 5: The relative discriminatory power of variables (companies in bankrupt-
cy — 1 year prior to bankruptcy — X;o, and prosperous companies — year 2009
- Xi1)

X“ — Xiz bi(Xz‘l — Xig) ORfeLaat;‘ll‘:i)liozg; Order
X; (WC/A) 0.716 0.513 20.999 3
X, (RE/A) 0.518 0.439 17.970 4
X3 (EBIT/A) 0.389 1.209 49.488 1
X, (BVE/BVTL) 2.130 0.895 36.635 2
X5 (S/A) -0.614 -0.613 -25.092 5
> 2.443 100

Source: author’s own elaboration, 2012

Discussion

The analysis made above has brought several interesting findings. The predic-
tive power of the model in classification of companies in bankruptcy is rather
low. Although the Type I error (a bankrupt firm is classified as prosperous) was
relatively low (7.4% in the period of 1 year prior to bankruptcy), the bankruptcy
was unequivocally detected in the period immediately before the bankruptcy
itself only in 55% of cases (in the period of 2 and 3 years prior to bankruptcy
the percentage was significantly lower). Many authors hold the view that the
reliability of the model is sufficient if the Type I error accounts for 20% (see
the introduction of this article); but we may argue that what is really expected
and required from the model predicting bankruptcy is its high reliability just
when predicting bankruptcy and hence 55% of detected bankruptcies in the
period immediately before bankruptcy cannot be considered to be sufficient.
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A high value of total asset turnover ratio of companies in bankruptcy is
another important finding. The value of this ratio for firms in bankruptcy is
even higher than for thriving firms (However, the Z-model assumes that the
total asset turnover decreases with the increasing probability of bankruptcy).
Some foreign authors in their analysis of variables of foreign firms have come to
the same conclusion. Wu, Gaunt and Gray (2010) analysed values of selected
variables of 887 American companies, which went bankrupt in the period from
1980 to 2006, and compared them with the values of thriving companies. The
asset turnover of companies in bankruptcy was 1.35, while of the thriving com-
panies 1.22. Ooghe and Balcaen (2007) adapted coefficients of the Altman
Z-model to the conditions of Belgian firms. A negative value of the coefficient
was assigned to the asset turnover variable, which proves a higher value of this
ratio of Belgian firms in bankruptcy in comparison with the thriving ones. In
the Prof. Altman’s set (1968) the bankrupt companies had lower values of
asset turnover on the average than the thriving firms but the difference was
not statistically significant. A relatively high asset turnover of companies in
bankruptcy may be caused by an effort of these companies to avert bankruptcy
and obtain the necessary financial means by selling its assets.

Conclusion

Several conclusions have followed from the performed research aimed at the
analysis of the discriminatory power of the selected predictive model of Prof.
Altman. The model accuracy in classification of thriving companies is sufficient.
We expect and require the bankruptcy prediction model to be highly reliable
especially when predicting bankruptcy. And just in the case of classification of
bankruptcy companies the model fails.

The asset turnover variable has the most significant effect on the misclas-
sification of companies in bankruptcy. The asset profitability variable also has
significant influence. As already mentioned in the introduction, the determi-
nation of key variables that influence and reduce the accuracy of the model is
a necessary step to the correct application of the model and, in particular, to
the detection of any erroneous predictions.

The asset turnover and profitability variables have the most significant in-
fluence on the Z-Score change. The asset profitability variable has the highest
relative discriminatory power (the ability to correctly differentiate companies
in bankruptcy from the prosperous ones). On the contrary, the assets turnover
variable has the lowest relative discriminatory power. This variable has an
opposite effect on the resulting value of the Z-Score. The value of this ratio for
companies in bankruptcy is even higher than for thriving companies. Further
research may be focused on assessing whether this finding is typical only for
manufacturing companies or also for companies of other industries.

Therefore, it is obvious that high variability of assets profitability along
with the relatively high value of coefficient significantly influence the discrimi-
natory power of this variable but it causes the misclassification of firms as well.
The whole model is then significantly affected by the single variable. Further
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possible direction of the research could be focused to determine whether this
phenomenon is also typical for other prediction models.

Considering the limited size of the sample of companies, which arised from
the requirement to preserve the data homogeneity, it would be possible to
continue the research and apply outlined procedures to other companies file
structure or companies of other branches, so that the results could be compared
and submitted to further discussion.
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Diskriminaé¢ni sila Altmanova bankrotniho pre-
dikéniho modelu

Cilem ¢lanku je posouzeni diskrimina¢ni sily jednoho z nejznaméjsich a nejdis-
kutovanéjsich podnikovych predikénich modeli, Altmanova Z-score. Tento mo-
del se fadi mezi bankrotni modely, jejichz hlavnim tkolem je v¢asné odhaleni
nastupujiciho tpadku. Vyzkum se zaméfuje na tfi zakladni oblasti posouzeni
diskrimina¢ni sily modelu. Prvni ¢ast se vénuje celkové diskriminacni sile mo-
delu, druh4 ¢ast je zamérena na kvantifikaci vlivu jednotlivych proménnych na
chybnou klasifikaci podnikt v ipadku. Obsahem posledni ¢asti je vycisleni dis-
kriminac¢ni sily jednotlivych proménnych modelu. Vysledky budou porovnany
se zavery autora modelu. Empiricky vyzkum vychazi z tcetnich dat ceskych
podnikt zpracovatelského primyslu. Do zkouméani jsou zahrnuty jednak pro-
sperujici podniky a jednak podniky v ipadku.

Kli¢ova slova: Altman, finanéni zdravi, predikéni model, iipadek, Z-score
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Soucasné pristupy k financovani
vysokych skol v zemich EU

Petr Mulac, Véra Mulacova

Vysoka $kola technicks a ekonomické v Ceskych Budéjovicich

Abstrakt

Cilem tohoto pfispévku je porovnat soucasné pristupy k financovani vy-
sokych kol v zemich EU. Soucasné ekonomickd situace pfispivd v mnoha
evropskych zemich ke snizovani investic do vysokoskolského vzdélavani.
Ve vsech zemich Evropy pfetrvava vysoka zavislost vysokoskolskych in-
stituci na vefejném financovani, avsak rostouci pocet zemi EU jiz za-
vedl razné druhy poplatkt, které musi studenti v tercidrnim vzdélavani
platit. Dopad téchto poplatkid za studium je fesSen cilenou finanéni pod-
porou studentti, pficemz hlavni ¢ast vefejnych vydaji do této oblasti
Cini stipendia a studentské pujcky. Pro budouci udrzitelnost musi byt
zdroje diverzifikovéany a financovani byt uskutecriovano kombinaci vefej-
nych a soukromych zdroja.

Kli¢ova slova: financovani vysokych skol, vefejné financovani, skolné
a poplatky, podpora studentii

Uvod

Soucasné ekonomicka i politickd nestabilita v fadé zemi Evropské unie a stale
se zvysujici pozadavky na financovani rostouciho pocétu vysokoskolskych stu-
dentt vyvolavaji ve vétsiné ¢lenskych zemi odborné i obéanské diskuse o vysi
podpory vysokoskolského vzdélani z vefejnych zdroji a mife zapojeni zdroju
soukromych, predevsim placeni skolného.
Ackoliv se financovani vysokych skol opira o celou fadu teoretickych pristupt,

v praxi se zpravidla tato teoretickd vychodiska nepouzivaji v krajnich polohach
a lze vétsinou rozlisit jejich nejrtiznéjsi kombinace. V evropskych pfistupech
je konkrétni podoba nastaveni systémt financovani vysokoskolského vzdéla-
vani zaloZzena na pomérné velké autonomii vysokych skol a zaklad financovani
spociva ve vyuziti verejnych zdroji, které jsou doplnovany rtiznou vysi soukro-
mého financovani véetné vlastniho podilu studentt. Cilem tohoto pfispévku je
shrnout a porovnat soucasné pristupy k financovani vysokych skol v zemich EU
a prispét tak do probihajici ceské diskuse k této problematice.
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Financovani z verejnych zdroju

Jak jiz bylo uvedeno vyse, zdklad financovani vzdélavaci, vyzkumné a dalsich
¢innosti vysokoskolskych instituci ve vSech zemich tvoricich spoleény evropsky
prostor vzdélavani tvori dlouhodobé vefejné financovani. Masifikace az univer-
zalizace vysokoskolského vzdélani, demograficky vyvoj, horsici se ekonomicka
situace a nestabilita verejnych rozpoc¢tl evropskych zemi ma samoziejmé do-
pady také na oblast financovani vysokého Skolstvi a podil vefejnych vydaju se
v jednotlivych zemich lisi (Mula¢ 2012).

Nasledujici graf dokladajici uvedenou skutecnost podava prehled o vydajich
jednotlivych zemi na pfepocteného studenta s plnou studijni zatézi vyjadrenych
pro lepsi srovnatelnost v ukazateli standardni kupni sily v eurech PPS (Pur-
chasing Power Standard). Vzhledem k dostupnosti dat z jednotlivych stata
se jednd o tdaje z roku 2008. Tyto tdaje vychézeji ze spoleéného materidlu
Evropské komise, Eurydice a Eurostatu (EACEA) a byly publikovény jako im-
plementacni zprava pro zasedani ministr sSkolstvi v Bukuresti v roce 2012.
Purchasing Power Standard neboli standard kupni sily je ménova jednotka,
v niz se navzajem vyrovnavaji rozdily mezi kupni silou jednotek narodnich
mén Elenskych zemi EU podle stavu po jejim rozsiteni k 1. 1. 2007. Uhrn adajt
o HDP za vsech 27 zemi prepoctenych do eur se rovna stejné ¢astce vyjadiené
v PPS. Udaje o hodnoté PPS za jednotlivé ¢lenské staty jsou prevzaty z obecné
databaze Eurostatu dne 21. 6. 2012.

Graf 1: Rocni verejné vydaje institucim tercidrniho vzdélavani ve statech EU
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Udaje zachycené v grafu 1 udévaji finanéni investice jednotlivich zemi ve
vztahu k prepoctenému poctu studenti. Je zcela ziejmé, Ze celkové rocéni vy-
daje na jednoho studenta jsou nejvyssi v severskych zemich, tj. Svédsku, Nor-
sku, Nizozemi a Dansku, a pfesahuji hodnotu 13 000 PPS euro. Dalsich 10
statd — pocinaje Rakouskem az po Maltu — se pohybuje nad hranici medianu,
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jehoz hodnota ¢ini 8 087 PPS euro a je v grafu vyznacena Cervenou ¢arou. Nizsi
vydaje pak jsou v novych ¢lenskjch zemich EU a nejnizsich hodnot pod hra-
nici 5 000 PPS euro dosahuji v Lotyssku, Litvé, Bulharsku, Polsku a Estonsku
(Mulag¢ 2012).

Obrazek 1: Trend ve verejném financovani vysokoskolského vzdélavani v letech
2008-2012

W Overall increase compared with 2008

I Overall stable situation

™ Overall decrease (up to 10% cut compared with 2008)

W Overall decrease (ever 10% cut compared with 2008)
| Specific case/see report

© European University Association

Zdroj: EUA 2012

Vedle celkovych vefejnych vydaji, napt. poméfovanych ve vyse uvedeném srov-
néani, je dulezité analyzovat, jak se vefejné financovani vyviji z hlediska casu,
kdy zejména v dusledku finanéni krize a hospodaiskych problému vétsiny zemi
Evropy dochazi k fadé uspornych opatieni, kterd se dotykaji i verejného fi-
nancovani a vedou ke kraceni rozpoctt pro vysoké skolstvi. Vzhledem k ne-
dostatku srovnatelnych daji z jednotlivych ¢lenskych zemi a soucasné snaze
postihnout zmény vyvolané riznym dopadem finan¢ni krize a navazujici recese
nebo potizim souvisejicim s vysokou mirou statni zadluzenosti a z ni vyplyvaji-
cich makroekonomickych dopadt, je aktualni situace dokumentovana adaji ze
zdroju pfevzatych z Evropské asociace univerzit, které zvetrejnila v ¢ervnu 2012
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ve svém véstniku EUA’s Public Funding Observatory (EUA 2012) vysledky sle-
dovani dopadu finan¢ni krize na financovani vysokych skol, v némz porovnavala
vyvoj verejnych vydajt na vysokoskolské vzdélani od pocatku krize 2008 az do
kvétna 2012. Vysledkem tohoto srovnani je rozdéleni zemi do nékolika katego-
rii (viz obr. ¢. 1) — od zemi s vyraznym poklesem vydajii, mirnym poklesem
a zemé s rustem financovani i pres uvedené ekonomické problémy.

7 obrazku je ztejmé, Ze v 11 evropskych zemich doslo ke snizeni zdroji o vice
nez 10 % oproti roku 2008. Jedn4 se o Irsko, Nizozemi, Ceskou republiku, Ma-
darsko, Litvu, Lotyssko, Island, Spanélsko, Portugalsko, Italii a Recko. V této
skupiné jsou prevazné zemé, které mély vazné ekonomické problémy pretrvava-
jici do soucasnosti. Vyjimku tvoif Nizozemi a Ceska republika, které nebyly tak
vyrazné dotéeny krizi, nicméné vlada prijimé vyrazna opatieni a Skrty se do-
tykaji i vydaji na vzdélani. Také Chorvatsko a Estonsko snizily své vydaje do
vysokoskolského vzdélani, ale pouze do 10 % oproti roku 2008, situace ve finan-
covani v Belgii a Finsku se nezménila. Ve zbyvajicich 9 zemich doslo ke zvyseni
vefejnych vydaji oproti roku 2008 — jsou to Rakousko, Dansko, Norsko, Svéd-
sko, Francie, Némecko, Polsko, Slovensko a Svycarsko. Situace ve Velké Britanii
a jejich jednotlivych ¢éstech je specifické, protoze v dusledku reformy se méni
pomér vefejnych a soukromych zdroji (zvySuje se Skolné) a napt. v Anglii jsou
pujcky placené za studenty pfimo vysokym skolam zahrnovany do verejnych
vydaji, zatimco ve Skotsku pro skotské studenty neni zavedeno skolné.

Z analyz trendd a predpokladaného demografického poklesu obyvatelstva
v Evropé a vysokého poc¢tu studentti ve vysokoskolském vzdélavani bez ohledu
na soucasnou ekonomickou stagnaci, nebo pouze nizky rist jednotlivych eko-
nomik jednoznacné vyplyva nezbytnost reforem verejného financovani. V nék-
terych statech proto jiz dochazi k reformam, v dalSich zemich bude v nej-
blizsi budoucnosti nutnosti implementovat nové pristupy, ¢asto oznacované jako
udrzitelné financovani vysokoskolského vzdélani zalozené na vétsim dirazu na
ucéetnim sledovani nékladu, efektivnosti a vicezdrojovém financovani.

Poplatky studenta v zemich EU

Vedle vefejnych zdroju se na financovani vzdélani musi stéle vice podilet také
sektor soukromy, zejména studenti formou raznych poplatki. Tyto poplatky
predstavuji ur¢itou sumu penéz, kterou plati studenti nebo jejich rodice, a tim
povinné prispivaji k pokryti ¢asti nakladt spojenych se vzdélanim na vysoké
skole. Mohou mit formu administrativnich (registra¢nich) poplatkt (zapisného)
placenych roc¢né ¢i semestralné, poplatki spojenych s prekrocenim délky stan-
dardni doby studia ¢i opakovanim netspésné zakoncéenych predmétt, dale po-
platkt spojenych s ukonéenim studia a promoci (graduation fees) nebo skol-
ného. Koncepty skolného se v jednotlivych zemich lisi. Miize se jednat o penézni
¢astku placenou studentem vyhradné vysoké skole, nebo v nékterych zemich
miize byt placena za vSechny nebo vétsinu studentti centrdlni autoritou bez
pozadavku jeho splaceni, takze je vlastné vzdélani povazovano za bezplatné
(Mulag 2012).
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Obrazek 2: Druhy poplatkt placenych studenty prezenéni formy v bakalaiském
studiu na vysokych skolach v zemich EU (2010/2011)

Jednorazové spravni poplatky ' + ¢ * +
Pravidelné spravni poplatky
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Zdroj: Eurydice 2012

Obrazek ¢&. 2 (Eurydice 2012) doklada diskutovanou skute¢nost, ze ve vsech
evropskych zemich je zavedena urcitd forma poplatki spojenych se studiem,
jejichz mira, vysSe a povinnost jejich platby je vyrazné raznoroda, véetné jejich
piipadnych kombinaci. Ve vétsiné zemi je vybirano skolné a priblizné v polo-
viné zemi je zavedena néjaka forma administrativnich poplatki, avsak rizni se
skutec¢nost, zda tyto poplatky musi platit vSichni studenti. V priblizné poloviné
zemi, které maji zavedeno skolné, se tyka jen casti studenti, zatimco naopak
administrativni poplatky jsou vétsinou povinné pro vSechny.

Z uvedeného je ziejmé, Ze rostouci pocet zemi Evropy zavedl v poslednim
desetileti pfimou ucast na thradé vzdélani, a tudiz rtizné druhy poplatki pro
vysokoskolské studenty. Vychodiskem pro jejich zavedeni je teze, ze vzdélani lze
povazovat jednak za obcanské pravo, ale také za osobni a spolecenskou investici.
Vzhledem k tomu, Ze ti, kteri ziskali vysokoskolské vzdélani, dosahuji kulturni,
intelektualni a ekonomicky uzitek, protoze mohou opravnéné ocekavat lépe pla-
cené zameéstnani, je jejich vlastni podil na ¢asti nakladd vzdélani vyjadienim
této vyhody. Kromé osobnich pfinostt mé populace s vysokou urovni kvalifi-
kace vliv na spoleénost jako celek (pozitivni externalita tercidrniho vzdélani).
Protoze mezi hlavni cile evropského prostoru vysokoskolského vzdélavani patti
omezeni ekonomickych bariér, které brani v pristupu ke studiu a podpora vse-
obecného rozsifeni tercidrniho vzdélani, musi byt systém placeni vzdélani do-
plnén Sirokou skalou finan¢ni pomoci.

Podpora financovani ucasti studentua

Dopady placeni 8kolného a/nebo spravnich poplatkii jsou zmirfiovany tim, Ze
nékteri studenti maji moznost Cerpat podporu ve formé tc¢elové poskytovanych
finan¢ni prostiedkii. MiZe se jednat o granty v uzsim i SirSim pojeti, tj. bud
pfimo o dotace, stipendia nebo o penézni prostiedky poskytnuté ucelové stu-
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denttim v hotovostni formé ¢i vécném plnéni, jako je bezplatna doprava verej-
nymi prostifedky nebo snizené ceny na urcité sluzby, nebo jako urc¢ité davky ¢i
prispévky pro rodiny nebo studenty, pripadné ve formé danovych tlev pro tyto
osoby nebo jejich rodiny. Ve vétsiné zemi se finan¢éni pomoc pii placeni skol-
ného a/nebo administrativnich poplatkt poskytuje podle kriterii vdzangch na
pfijem a na akademické vysledky. Dalsi formou pomoci jsou studentské piijcky.

Rozlisujeme tfi hlavni skupiny finanéni pomoci studenttim:

e Financ¢ni pomoc studentiim na pokryti jejich zZivotnich ndkladd formou
pijcek a/nebo stipendii;

e Financ¢ni pomoc pfi placeni spravnich poplatkii a ptispévk na vzdélavaci
naklady formou ptijéek a/nebo stipendii, prominuti a/nebo jejich sniZeni;

e Finanéni pomoc rodi¢im studentd v tercidrnim vzdélavani formou pii-
davkl na déti a/nebo datiovych tlev.

Je vsak tfeba vzit v ivahu, ze v mnoha evropskych zemich je tato podpora
zaloZena na principu finanéni nezavislosti studenti, kterd je mladym lidem
vétSinou priznédvana od 18 let jejich véku. Pomoc je pak sméfovana vyhradné na
studenty. Studenti jsou chapani jako nezavisli, pokud jejich rodi¢e nedostavaji
zéddnou pomoc a pomoc je poskytovana pouze podle studentova prijmu. Tato
nezavislost je Castecnd, protoze rodi¢e nedostavaji zadnou pomoc, ale jejich
piijem je testovan pfi udélovani pomoci studenttim.

Z hlediska socidlniho i ekonomického je velmi dulezitd konkrétni forma fina-
néni pomoci (stipendia, piijéky nebo jejich kombinace). Jelikoz se pFedpoklada,
ze pujcky budou splaceny, jsou pro vefejné financovani v zasadé méné naklad-
nou formou a umoznuji omezit vydaje z vefejnych zdroji. Soucasné je v zajmu
studenti, ktefi si vzali pijcku, aby zbytecné neprodluzovali své studium a ne-
museli si pujéky zvySovat. Tato forma pomoci studenttim vSak prinasi nékteré
problémy spojené se zadluZzenim. Odhad budoucich pfijmu studentt muze byt
prilis optimisticky a studenti nebudou schopni splacet predpokladané castky.
V téchto pfipadech je makroekonomicky uzitek tohoto druhu pomoci ohrozen.
Podle toho, zda se vefejné organy rozhodnou pro stipendia, nebo pijcky, musi
byt zavedena urcita opatfeni, kterd maji omezit jejich specificka rizika, zejména
véazat poskytovani finanéni pomoci na rtizné podminky (pifjem, vysledky stu-
dia, vékova hranice apod.) a stanovit kriteria pro prominuti nebo snizeni dluhu.

V pripadé studentd, ktefi studuji bakalaisky program, jsou v Evropé nej-
rozsifenéjsi formou pomoci pii kryti Zivotnich nakladd stipendia (samotné nebo
v kombinaci s ptjc¢kami). Podle posledni zpravy Eurydice z letosniho roku
Kli¢ové udaje o vzdélani v Evropé 2012 (Eurydice 2012) pfedstavuji stipen-
dia a pujcky studentiim na tercidrni Grovni podstatnou ¢ast vefejnych vydaju
na vzdélavani s vice nez 16,7 %.

Mezi jednotlivymi evropskymi staty vsak existuji v poskytovani druht pod-
pory vyrazné kulturni a geografické rozdily vyplyvajici z tradic a socialné-
politickych pfistupd. Na obrazku ¢. 3, ktery je prevzat publikace Eurostatu,
Evropské komise a Eurydice (EACEA 2012) pro zaseddni{ ministri Skolstvi
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v Bukuresti v roce 2012, jsou tyto rozdily signifikantni. Stipendia jako hlavni
zdroj podpory nachazime ve 13 vysokoskolskych systémech a je velmi zajimavé,
Ze se jedna predevsim o systémy zemi stfedni a vychodni Evropy. Pujcky jsou
¢asto vyznamnym prostiedkem podpory, ale jediny Island je poskytuje jako
vyluénou formu podpory. Mnohem vice, a to celkem ve 14 zemich, je spojeno
poskytovani ptjcek s pridélovanim stipendii a jinych forem grantd. Pritom
v Déansku, Svédsku a Finsku maji systém universalnich stipendii pro vSechny
studenty prezencniho studia s plnou studijni zatézi, pokud dspésné studuji za-
psany studijni bakalaisky program.

Obrézek 3: Hlavni formy podpory studenttt v EU v roce 2010/2011

M stipendia + ptjcky + daniové zvyhodnéni L‘:& pouze pljcky
pouze stipendia stipendia + dafiové zvyhodnéni

stipendia + pijcky
Zdroj: Eurostat, European Commission, Eurydice 2012

Jak jiz bylo uvedeno, vyznamnou roli muze mit i podpora rodin studentt.
Vedle primé podpory student proto nachazime v 7 zemich danové zvyhod-
néni rodici, které je kombinovano s poskytovanim stipendii (Irsko, Belgie, Ra-
kousko, Ceska republika, Slovinsko, Chorvatsko a Recko). V dalsich 9 zemich
k nim je$té pristupuji pijcky (Portugalsko, Francie, Svycarsko, Némecko, Pol-
sko, Litva a Estonsko). Udaje z bile vyznagenych zemi, af jiz jsou souéasti EU,
nebo stoji mimo unii, nejsou dostupné.

Zavér
Z uvedeného srovnani vyplyva, ze vysokoskolské vzdélani je v zemich EU finan-

covano v prevazné mire z vefejnych zdroju a Ze vSechny evropské zemé posky-
tuji z vefejnych zdroju finanéni prostfedky na jeho podporu. Ackoliv mezi jed-
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notlivymi zemémi existuji rozdily ve zpisobu pridélovani prostiedki, vyrazné
prevaZzuje pfimé financovani vysokoskolskych instituci a prerozdélovani s vy-
uzitim regiondlnich autorit je vyjimecné. Celkové vefejné vydaje na vzdélani
zahrnuji nejen pfimé financovani instituci, ale také transfery domacnostem.
Vefejny sektor tak financuje na zakladé stanovenych principid bézné a inves-
ti¢ni vydaje vymezeného typu skol a poskytuje podporu studentiim a jejich
rodindm formou grantd nebo pujcek.
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Recent Higher Education Institutions Funding
Attitudes within EU Countries

The main goal of this paper is to compare nowadays higher education institu-
tions funding attitudes within EU countries. The recent economic downturn
has furthermore contributed to the decision in many European countries to
decrease the levels of investment into higher education. Across Europe strong
HET’s dependence on public funding continues but an increasing number of EU
countries introduced different types of fees to be paid by tertiary education
students. Targeted financial support to particular students mitigated the ef-
fects of study fees. Grants and loans for students at tertiary level are a major
strand of public expenditure. For future sustainability funding sources have
been diversified, containing a mixture of public and private funding sources.
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Cile finanéniho vzdélavani v oblasti
penzijniho pripojisténi

Vladimira Petraskova

Jihoceska univerzita v Ceskych Bud&jovicich

Abstrakt

V poslednich letech se do popredi zadjmu vlad, finanénich instituci, politic-
kych stran, médii, sociologi a dalsich subjekti dostala problematika fina-
néni gramotnosti. Byla schvéalena fada dokumentti, které se zamétfuji na
otazky finanéniho vzdélavani. V Ceské republice je jednim ze stézejnich
dokumentt dokument Systém budovani finan¢ni gramotnosti na zaklad-
nich a stfednich skoléch, ktery vymezuje standardy finanéni gramotnosti
pro ruzné stupné skol. Tyto standardy byly implementovany do kuriku-
larnich dokumentt ceské vzdélavaci soustavy, coz jsou ramcové vzdélavaci
programy pro jednotlivé stupné a typy skol. Tento ¢lanek je zaméfen na
jeden z financ¢nich produkti, ktery je soucasti standardu finanéni gramot-
nosti urc¢enych pro stfedni skoly, a to penzijni pfipojisténi. Bude ukazano,
jaky by mél byt cilovy stav finanéniho vzdélani v této oblasti.

Kli¢ova slova: finan¢ni gramotnost, penzijni pfipojisténi, stavebni spofeni

Uvod

» Tretina Cechii je presvédcéend, Ze s penézi umi naklddat velmi dobre, a mnozi
magji velmi vysoké financéni sebevédomi. V loriském testovdni financnich zna-
losti lidi ve 12 zemich Evropy, Asie a Ameriky viak Cesi moc dobre nedopadli,
skoncili v nejhorst trojce.”

(Sovovad 2012)

Realita naseho zivota nés pfivadi k mnoha finan¢nim produktim typu bézny
ucet, stavebni sporeni, penzijni pfipojisténi, splatkovy prodej, spotiebni ¢i hy-
potecni uvér. To znamena, ze ob¢an musi mit urcité znalosti a dovednosti, aby
se ,orientoval v problematice penéz a cen a byl schopen odpovédné spravovat
osobni/rodinny rozpodcet, véetné spravy finanénich aktiv a finanénich zavazka
s ohledem na ménici se Zivotn{ situace* (MF CR 2010). Tyto znalosti a doved-
nosti nazyvame finan¢ni gramotnosti.

Otéazkou zlepseni finanéni gramotnosti se zabyvala vlada Ceské republiky
jiz koncem roku 2005 a ulozila ministerstvim financi, skolstvi a pramyslu a ob-
chodu pfipravit opatfeni pro vzdélavani obcanti v této oblasti. Dokument s né-
zvem Systém budovdni financni gramotnosti na zakladnich o strednich $koldch
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(MF CR 2007) byl vypracovan a v prosinci 2007 vladou také schvalen. Ob-
sahuje konkrétni standardy, které stanovuji cilovy stav finanéniho vzdélavani
pro zakladni a stiedni vzdélavani. Tyto standardy jsou zaméfeny na t¥i oblasti:
penize, hospodafeni domécnosti a finanéni produkty. Standardy finan¢ni gra-
motnosti pro SS obsahuji jesté dalsi oblast, a to prava spotfebitele. V pritbéhu
roku 2008 a 2009 byly standardy implementovany do ramcovych vzdélavacich
programii pro SS (MSMT CR 2008).

Vyse zminéné standardy financéni gramotnosti byly plné implementovany
do ramcovych vzdélavacich programil pro gymnazia a stfedni skoly prostied-
nictvim vzdélavacich oblasti Clovék a svét prdace a Matematika a jeji aplikace.
Oblast Clovék a svét prace definuje znalosti a dovednosti tykajici se nakla-
déni s finan¢nimi prostiedky, trzni ekonomiky, ndrodniho hospodaistvi a tlohy
statu v ekonomice, které studenti gymnézii a stfednich odbornych skol maji
ziskat. Oblast Matematika a jeji aplikace pak uvadi potfebny matematicky
aparat, ktery studentim umozni pochopeni zakonitosti fungovani finanénich
vztahll a analyzu nabizenych produktti. Implementaci do ramcovych vzdéla-
vacich programt se finanéni standardy stavaji zavaznymi pro vsSechny sSkoly
odpovidajiciho typu a musi byt nalezité pfeneseny do jejich skolnich vzdélava-
cich programii (Dvofdkové a kol. 2011). Ve $kolnich vzdélédvacich programech
je financéni problematika vyucovana v predmétech spolecenskovédnich a mate-
matice, popf. v nové vytvorenych predmétech zaméfenych na finance.

V tomto ¢lanku bude ukazano, jaky by mél byt cilovy stav finan¢niho vzdéla-
vani (tyka se stfednich $kol) jednoho z finanénich produkti, ktery byl vymezen
v dokumentu Systém budovdni financéni gramotnosti na zdkladnich a strednich
§koldch, a to penzijniho pfipojisténi se statnim piispévkem. Ctenaf by mohl
vznést otazku, zda méa smysl se v dobé dichodové reformy timto produktem
zabyvat. Na tuto otdzku mize byt ddna kladna odpovéd, nebot penzijni pfipo-
jisténi se statnim prispévkem tvoii tzv. tfeti pilit dichodové reformy. Prvnim
pilifem je stavajici povinny pribézny statni systém, do kterého je odvadén
prispévek na diichodové pojisténi v zdkonem stanovené vysi. Druhym pilitem
je dobrovolné sporfeni u soukromych penzijnich spolecnosti, do kterych mohou
lidé prevadét ze statniho pribézného systému 3 % z odvedeného socidlniho
pojisténi a dalsi 2 % ze svého vyméfovaciho zdkladu mzdy.

Material a metodika
Zakladni charakteristika penzijniho pripojisténi

Jak jiz bylo vySe poznamendano, penzijni pripojisténi se statnim piispévkem
tvori treti pilif diichodové reformy. V tomto pilifi pusobi transformované fondy
(dfivéjsi fondy penzijniho pfipojisténi) a nové penzijni fondy. V transformova-
nych fondech jsou vsichni ti, ktefi uzavieli smlouvy do 30. 11. 2012. V souvis-
losti s diichodovou reformou doslo u penzijniho pfipojisténi k uréitym zménam.
Prehled téchto zmén je soucéasti ¢lanku.

Informace o penzijnim pripojisténi studenti gymnazii ziskaji ve vzdélavaci
oblasti Clovék a svét prdce.
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Prehled zakladnich informact o penzijnim pripojisténi
e Vklady nejsou pojistény.

e Maximalni ro¢ni statni prispévek do konce roku 2012 byl 1 800 K¢é. Vyse
mési¢niho statniho pfispévku je uvedena v tabulce 1 (tabulka je platna
do 1. 1. 2013).

Tabulka 1: Vyse statniho prispévku penzijniho pripojisténi do 1. 1. 2013
Vyse prispévku tcéastnika v Ké [ Vyse statniho pfispévku v Ké ‘

100 az 199 50 + 40 % z ¢astky nad 100 K¢
200 az 299 90 + 30 % z ¢astky nad 200 K¢
300 az 399 120 + 20 % z ¢astky nad 300 K¢
400 az 499 K¢ 140 + 10 % z ¢astky nad 400 K&
500 a vice 150 K¢

Zdroj: (Finance 2012)

Od 1. 1. 2013 doslo v ramci diichodové reformy ke zméné vyse meési¢niho stat-
niho prispévku (viz tabulka 2). Maximalni ro¢ni statni pfispévek se tedy zvysil
z 1 800 K¢ na 2 760 K¢.

Tabulka 2: Vyse statniho prispévku penzijniho pripojisténi od 1. 1. 2013
l Vyse prispévku téastnika v Ké [ Vyse statniho prispévku v Ké ‘

100 az 299 0 K¢
300 az 999 90 + 20 % z ¢astky nad 300 Ké
1 000 a vice 230 K¢

Zdroj: (Novakova 2011)

e Darovéa tspora muze dosahnout az 1 800 K¢ ro¢né. Do konce roku 2012 se
maximalni roéni danové aspory, tj. 1 800 K¢, dosahlo pfi mésiéni tlozce
1500 Ké. Od 1. 1. 2013 je maximéalni ro¢ni dariova tspora (opét 1 800 K¢)
dosazena pii mési¢ni tlozce 2 000 K¢.

e Vklady z penzijniho pfipojisténi (véetné statnich pfispévki a vynosh)
mohou byt vyplaceny jednorazové nebo postupné formou dozivotni penze.
V soucasné dobé probihaji diskuze kolem jednorazového vyrovnani. Zatim
nebylo rozhodnuto, zda tato forma vyplaty penzijniho ptripojisténi bude
zrusena.

e Vynosy z pifispévki ucastnika i ze statnich podpor jsou zdanény 15 %,
ale az v den jednorazového vyrovnani, nebo v pribéhu vyplaceni penze.

e V pripadé sjednani pouze starobni penze mohou byt penize u transformo-
vanych penzijnich fonda vybrany nejdiive za 5 let a az po dosazeni 60 let.
U novych fondd nejdiive za 5 let a az 5 let pfed dichodovym vékem.

e V pripadé transformovanych fondi mohla byt ke starobni penzi sjednana
vysluhova penze, u niz mohou byt penize vybrany pfed dosazenim 60 let,
a to po 15 letech a ve vysi maximalné 50 % z naspofené ¢astky. U novych
fondt nemizZe byt vysluhovd penze sjednana.
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e Roc¢ni zhodnoceni vkladu se kazdy rok lisi v zavislosti na hospodareni
fondu.

e Transformované penzijni fondy maji garantovany vynos, coZ znamena,
Ze nemohou ze zékona pfipsat zaporné zhodnoceni. Klienti novych fonda
vyhodu garantovaného vynosu ztraceji.

Zaikladni matematicky aparat

Se zakladnim matematickym aparatem jsou studenti sezndmeni v oblasti Ma-
tematika a jeji aplikace. Vzorce uvedené v této Casti lze najit napt. u Radové
a kol. (2011) nebo Odvarka (2005). Jejich podrobné odvozeni je uvedeno u Pe-
traskové (2012).

Slozené urokovani: po dobu n let je ulozen kapital ve vysi Ky pfi ro¢ni tro-
kové mife i vyjadfené desetinnym ¢islem a s ro¢nim trokovacim obdobim. Dan
z rok1 je ve vysi 15 %.

K,=Ky - (14+0,85-4)", (1)
kde K, = zhodnoceny kapital,
Ky = ulozeny kapital,
n = pocet mésictl ulozeni kapitalu,
i = roc¢ni trokova sazba vyjadfend jako desetinné ¢islo.

Dlouhodobé spoteni polhitni: po dobu n let je ukladana na konci kazdého roku
castka a K¢ pfi ro¢ni tirokové mite ¢ vyjadiené desetinnym c¢islem a s ro¢nim
arokovacim obdobim.

Nasporend castka je:

gog. LFI" -1 2)

7

kde = celkova nasporend c¢astka,
ro¢ni ulozka, ktera je ukladana na konci roku,
= pocet let spofeni,

= roc¢ni trokova sazba vyjadfena jako desetinné ¢islo.

S 3 QW
I

Kombinace kratkodobého a dlouhodobého spoteni pri sporveni predlhitnim: po
dobu n let je uklddana na zacatku kazdé m-tiny roku castku x K¢ pfi roc¢ni
arokové mire ¢ vyjadfené desetinnym ¢islem a s ro¢nim urokovacim obdobim.
Nasporena c¢astka je:

; 3)

qupo+m+y0.u+n—1

2m )
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kde = celkova nasporena c¢astka,

= pocet tlozek béhem roku,

= tlozka, ktera je ukladana na zacatku kazdé m-tiny roku,
= pocet let spofeni,

= roc¢ni trokové sazba vyjadiend jako desetinné ¢islo.

=38 30

Poznamka: Ve vzorcich (2) a (3) neni zohlednéna daii z Groki, ktera je v sou-
¢asné dobé 15 %. Duvod je, jak jiz bylo poznamenano v prvni ¢asti ¢lanku, Ze
uroky z prispévki ticastnika i ze statnich podpor jsou u penzijniho pripojisténi
zdanény az v den jednordzového vyrovnani nebo v pribéhu vyplaceni penze.
Pokud bude uvazovéano klasické spofeni (napf. spofici ucet, stavebni spofeni),
dani z trokt bude ve vzorcich (2) a (3) zohlednéna. To znamend nahrazeni
urokové miry ¢ ¢istou drokovou mirou 0,85 - 4.

Vysledky a diskuse
Vysledky jsou patrné z nasledujicich pfikladi:

Priiklad — Jednorazové vyrovnani penzijniho pfipojisténi

a) Jaka éastka bude u penzijniho pfipojisténi vyplacena na statnich pfispév-
cich, jestlize na zac¢atku kazdého mésice je ukladano 600 K¢, a to po dobu
20 let?

b) Jak vysoké bude po 20 letech jednorazové vyrovnani u penzijniho pfipo-
jisténi, jestlize je na zacatku kazdého meésice ukladano 600 K¢ pfi primeér-
ném zhodnoceni 2,4 % p.a. a roénim pfipisovani troka?

Reseni:
a) Vyse statnich prispévki za 20 let bude

Mési¢ni statni prispévek  ......... 90 K¢ + 0,2- 300 K¢ = 150 K¢
Statni pfispévek za 1 rok ......... 12- 150 K¢ = 1 800 K¢
Statni pfispévek za 20 let ......... 20- 1 800 K¢ = 36 000 K¢

b) V{pocet jednorézového vyrovndni pred zdanénim

Penize, které jsou ukladany do penzijniho fondu, jsou zhodnocovany v primeéru
kazdy rok 2,4 %. Stejnou roéni tirokovou mirou jsou zhodnocovany i stétni
prispévky. Pro vypocet jednorazového vyrovnani pred zdanénim bude pouzit
vzorec (3). Po dosazeni nasledujicich parametrii:

a = 600 K¢ + 150 Ké = 750 K¢
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se obdrzi:

(140,024)20 — 1

=2 1 Ke
0,024 30 561 K¢

13
S=12-750- {14+ —-0,024 | -
(1 ap-01)
Jednorazové vyrovnani pired zdanénim by ¢inilo 230 561 K¢.
Vipodet jednordizového vyrovnani po zdanéni

Vynosy z vkladd se u penzijniho pfipojisténi dani 15 %, ale az pfi jednoréa-
zovém vyrovnani. Toto je jedna z vyhod tohoto produktu oproti napf. spoficim
a¢tlm ¢i terminovanym vkladtm, kdy jsou vynosy zdanény jiz pfi pfipisovani
arokt.

Pro vypocet dané se musi zjistit, jak vysokych vynosa se za 20 let do-
séhne. VySe vynosu se obdrzi, kdyZ se od naspotené ¢astky (= vklady + jejich
zhodnoceni) odecte ¢astka vliozena (= pFispévky ucastnika + statni pfispévky).

Na ucet penzijniho pfipojisténi byla vlozena c¢astka:

Prispévky ucastnika za 20 let ................. 20- 12- 600 = 144 000 K¢
Statni pfispévky za 20 let ...l 36 000 K¢
Celkem Ll 180 000 K¢

To znamena:

Vynosy = nasporena

.............. 2 1-1 = 1 K¢
castka — celkové vklady 30 56 80 000 = 50 561 K&

Dan z vynosa L. 0,15 - 50 561 = 7 584 K¢
Jednorazové vyrovnani
po zdanéni = naspofena ............ 230 561 - 7 584 = 222 977 K¢

castka — dan
Jednorazové vyrovnani po zdanéni ¢ini 222 977 Kc¢.
Piiklad — Penzijni pFipojisténi jako odeditatelna polozka z danového

zakladu
Meésicéni prispévek u penzijniho pripojisténi ¢ini 1 500 K¢.

a) Mohou se uplatnit ndklady na placeni pfispévki penzijnimu fondu v da-
novém piiznani? Pokud ano, jak vysokd bude danova tspora?

b) Jak vysoky musi byt mési¢ni pfispévek penzijnimu fondu, aby dafiova
uspora byla maximalni? Jak vysoka bude danova tspora?

c) V jakém piipadé se musi dariova tspora vracet?

Reseni:
a) Danovy zéklad mtze byt sniZen nejvyse o 12 000 K¢ za zdanovaci ob-
dobi. Castka, ktera se mize odecist od zdatiovaciho zakladu, se rovna thrnu
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prispévkil zaplacenych tcastnikem penzijniho pfipojisténi za zdanovaci obdobi
snizenému o 12 000 K¢, tzn.

12-1 500 Ké-12 000 K¢ = 18 000 K¢-12 000 K¢ = 6 000 Ke.
Na kazdy mésic tak pripada castka
6 000 : 12 = 500 Ke,

o kterou se snizi zaklad dané. Vzhledem k tomu, ze se v Ceské republice plati
rovna dail ve vysi 15 %, tak mési¢ni Gspora na dani je

500- 0,15 =75 Ke.

Za rok se uSetfi na dani celkem 12- 75 = 900 K¢.

b) Pfi maximélni datiové Gspofe musi pro mési¢ni piispévek x platit rovnice
12 - 2-12 000 K¢é = 12 000 K¢ = 12 - x = 24 000 K¢ = x = 2 000 K¢.

Meésic¢ni prispévek penzijniho pripojisténi pro maximélni danovou tsporu je
tedy 2 000 K¢. Maximéalni ro¢ni danova tspora je 12 000 - 0,15 = 1 800 K¢,
tzn. 1 800 K¢ : 12 = 150 K¢ mésiéné.

¢) Dariové tspora se musi vracet, jestlize je penzijni pfipojisténi zruseno pred
dovrsenim veéku, ve kterém je narok na vyplaceni jednorazového vyrovnani.

Poznamka k FeSeni: V pripadé hrubé mzdy, u které vychazi nulova datova
povinnost (tj. hrubd mzda nizsi nebo rovna 10 299 K¢&), se nemize uplatnit da-
nové zvyhodnéni penzijniho pfipojisténi. Maximélni danové zvyhodnéni pen-
zijniho pfipojisténi (= 150 K¢/mésic) se mize uplatnit v situaci, kdy mési¢ni
dariova povinnost je alespon 150 K¢.

Priklad — Penzijni pripojisténi versus stavebni sporeni

Tabulka 3: Podminky stavebni spofitelny
| Podminky stavebni sporitelny ‘

Cilova éastka 45 000 K¢
Roéni arokova sazba 2%
Statni podpora 10 % z ulozené ¢astky za 1 rok, max. 2 000 K&
Dan z vynosu
(odedita se vidy pfi 15 %
pripisovani troku)
Minimalni doba spofeni 6 let
Poplatky Pfi uzavirani smlouvy: 0,5 % z cilové ¢astky
(max. 7 500 K¢)
Vedeni G¢tu: 310 K¢/rok
Vypis z Gétu: 50 Ké&/rok

Zdroj: (Ceska spofitelna 2012)
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Stavebni sporitelna nabizi pii uzavieni smlouvy o stavebnim sporeni pod-
minky, které jsou uvedeny v tabulce 3. Cilova ¢astka vychazi z mésiéni lozky
500 K¢. Penzijni fond predpoklada béhem nésledujicich 6 let pramérné zhod-
noceni 2 %.

Jaky produkt pfi mési¢ni tlozce 500 K¢ na konci mésice prinese vyssi zisk?
U obou produktii se uvazuje meési¢ni pripisovani troki. Pro jednoduchost vy-
poctu se dale uvazuje, Ze poplatky stavebni spofitelné jsou zaplaceny pievede-
nim pozadované ¢astky z bézného ¢tu na tucet stavebni spofitelny.

Reseni

Stavebni sporeni

Vzhledem k tomu, Ze od roku 2011 podléhaji vynosy (= troky) ze stavebniho
spofeni dani ve vysi 15 % a dan je odeétena vzdy pii kazdém pripisovani trok,
se pouzije pro vypocet naspofené ¢astky vzorec (2), ve kterém bude hrub4 tro-
kova sazba i nahrazena ¢istou urokovou sazbou 0,85-:.

Po dosazeni parametri:

a = 500 K¢

n=12.6="72
. 0,02
17 =

12

= 0,001666

se obdrzi

(1+0,85-0,001666)™ — 1
0,85 - 0,001666

Nasporena ¢astka za 6 let je ve vysi 37 872 K¢. Vedle této ¢astky je kazdy rok

pripsana vzdy k 1. dubnu néasledujiciho roku statni podpora ve vysi 10 % z roéni

naspofené ¢astky, tj. 0,1- 12- 500 K¢ = 0,1 - 6 000 K¢ = 600 K¢. Také statni

podpora se zhodnocuje a vynosy jsou opét zdanény 15 % , a to podle vzorce (1).

S =500 - =37 872 K¢

Po 6 letech bude pripsana statni podpora ve vysi:

1. statni podpora ............... 600 - <1 40,85 - 0’122) = 653 K¢
0,02)*

2. Statni podpora  .........eo.... 600 - (1 +0,85- = ) — 642 K&
0,02)%

3. statni podpora  ............... 600 - <1 +0,85- ’12 ) = 631 K¢
0,02

4. statni podpora  ............... 600 - <1 +0,85- ’12 ) = 621 K¢

o 0,02 " §

5. statni podpora ............... 600 - <1 +0,85 - D ) = 610 K¢

6. statni podpora ............... 600 K¢

Celkem = ..........l. 3 758 K¢

Po 6 letech sporeni bude naspotend ¢astka 37 872 K¢ + 3 758 K¢ = 41 630 K¢.
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Ke smlouvé o stavebnim spofeni se vazou nasledujici poplatky:

Poplatek za uzavieni smlouvy .............. 0,005- 45 000 K¢ = 225 K¢
Poplatky za vedeni uétu ~ ...........LL 6-310 K¢ =1 860 K¢
Poplatky za vypisy ...l 6 - 50 K¢ = 300 K¢
Celkem L 2 385 K¢

To znamena, Ze ze stavebniho spofeni bude nasledujici zisk:

Naspofena ¢astka (véetné podpor) ........... 41 630 Ké&
Vklady Ll 12-6- 500 K¢ = 36 000 K¢
Poplatky celkem .. 2 385 K¢

Zisk = nasporena c¢astka

.......... 3 245 K¢
— vklady — poplatky ¢

Penzigni pripojisténi

Vzhledem k tomu, Ze se vynosy u penzijniho pripojisténi dani az pfi jednorazo-
vém vyrovnani, pouzije se pro vypocet jednorazového vyrovnani pred zdanénim
vzorec (2).

Po dosazeni parametr do vzorce (2):
a =500 K¢+ (90 K¢ + 0,2 - 200 Ké) = 630 K¢

n=12-6="72

0,02
1 =
12

= 0,001666

se obdrzi

(1+0,001666)™ — 1

=630 0,001666

=48 150 K¢

Po 6 letech ¢ini jednorazové vyrovnani pred zdanénim 48 150 K¢.
Za Ucelem zjisténi jednorazové vyrovnani po zdanéni vynosti se musi zjistit,
jak vysoky byl vynos z penzijniho pripojisténi:

Vynos = naspoiend ¢astka — celkové vklady (naSe pfispévky-+statni
piispévky)
Vynos = 48 150 K¢ — 12-6 - 630 K¢ = 48 150 K¢ — 45 360 K¢ = 2 790 K¢.

Jednoréazové vyrovnani po zdanéni bude:

Vynos 2790 K¢
Dan z vynosa ... 0,15-2790 K¢ = 419 K¢
Jednorazové vyrovnani

po zdanéni = naspofena ......... 48 150 — 419 K¢ = 47 731 K¢

Castka — dan
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Vzhledem k tomu, Ze s penzijnim pripojisténim nejsou spojeny zadné poplatky,
tak zisk ¢ini:

Zisk = jednorazové vyrovnani po zdanéni — vklady
Zisk = 47 731 K¢ — 36 000 K¢ = 11 731 K¢.

7 vyse uvedenych vypocti je ziejmé, Ze je vihodnéjsi uzavrit penzijni ptipo-
jisténi, nebot zisk je vyssi o 11 731 K& — 3 245 K¢ = 8 486 K¢ nez u stavebniho
spofeni.

Ctenaf miize oviem vznést namitku, %e penzijni fond miize mit béhem né-
sledujicich 6 let nulové zhodnoceni. V pfipadé nulového zhodnoceni by bylo
vyplaceno jednorazové vyrovnani ve vysi:

Prispévky za 6 let ...l 6-12 - 500 = 36 000 K¢
Statni pfispévky za 6 let ... 6-12-130 = 9 360 K¢
Jednorazové vyrovnani ..................... 45 360 K¢

V ptipadé nulového zhodnoceni zisk z penzijniho pfipojisténi ¢ini 9 360 K¢,
to znamend o 9 360 K¢ — 3 245 K¢ = 6 115 K¢ vice nez u stavebni sporitelny.

7 teseni prikladu vyplyva, Ze je jednoznacné vyhodnéjsi uzaviit penzijni
pripojisténi nez stavebni sporeni. ,Nevyhodou“ penzijniho pripojisténi oproti
stavebnimu sporeni ale je, Ze k vyplaceni jednordzového vyrovnani dochazi
az v ur¢itém véku (u transformovanych fonda nejdfive v 60 letech, u novych
fondi nejdiive 5 let pied dosazenim dichodového véku). U stavebniho spofeni
je pristup k nasporené ¢astce v jakémkoliv véku jiz po 6 letech.

Dale by mélo byt poznamenano, ze od 1. 1. 2014 plati novela zédkona o sta-
vebnim spofeni (MF CR 2012a). Jednou z navrhovanych zmén je zavedeni tice-
lového vyplaceni statni podpory stavebniho spofeni, a to na bytové potieby.
Ucelovost se tyka podpor, které se vztahuji k naspofenym ¢astkam po 1. lednu
2014, a to u vSech smluv (smlouvy uzaviené po datu i pfed datem G¢innosti
novely).

Zavér

V ¢lanku byl ¢tendf sezndmen s penzijnim pfipojisténim, které v soucasné
dobé — v souvislosti s dichodovou reformou — stoji v popiedi zdjmu Siroké
verejnosti. Je zfejmé, Ze nejen absolventi stfednich skol, ale i kazdy obcan by
mél znat vSechny aspekty, které jsou s penzijnim pfipojisténim svazany, aby
byl pfipraven celit readlnym zivotnim situacim. Toto vSak vyzaduje urcity stu-
pen finanéni gramotnosti, ktery podle Narodni strategie finan¢niho vzdélavani
(MF CR 2010) m4 byt ziskdn v po¢ateénim vzdélavani, popt. v dalsim vzdéla-
vani. Subjekty a projekty, které se vénuji zvySeni irovné finanéni gramotnosti
v Ceské republice miiZe kazdy obéan najit na www strankach MF CR (MF CR
2012b).
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The Objectives of Financial Education in the Area
of Supplementary Pension

In the past years, the issue of financial literacy has got into the limelight of
governments, financial institutions, political parties, mass media, sociologists
and other entities. Many documents focused on the issues of financial education
have been approved. In the Czech Republic, one of the essential documents is
Systém budovani finanéni gramotnosti na zédkladnich a st¥ednich skolach (The
system of development of financial literacy at primary and secondary schools)
that defines financial literacy standards for various degrees of schools. These
standards have been implemented into the curricular documents of the Czech
educational system, which are framing educational programmes for particular
degrees and types of schools. This article deals with one of financial prod-
ucts, which is a part of the financial literacy standards designed for secondary
schools, i.e. contributory pension scheme. Within the article, desirable target
status of financial education in this field will be outlined.
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Abstract

The influence of the corporate social responsibility (CSR) concept on the
business performance has been widely discussed recently. According to
some researches, respecting CSR could make the responsible company
more attractive to quality job-seekers. At the same time, there is a great
lack of technically skilled specialists both globally and more important
the Czech economy. The aim of this paper is to investigate, whether
the technically educated talents take the issue of CSR into account when
making decisions about their future employers and therefore, whether
the implementation of CSR into the company policy means an advan-
tage in the recruitment for a responsible firm. Questionnaires distributed
among the final-year students of technical study programs were chosen
as a research method. The results obtained suggest that the technically
educated talents consider the issue of CSR to be quite important and
that they would definitely prefer an employer who respects this concept.
Implementing of the corporate social responsibility idea into the corpo-
rate strategy can therefore improve the human resources management of
the enterprise with a positive effect on the whole business performance.

Keywords: corporate social responsibility (CSR), human resources, re-
cruitment, triple-bottom line

Introduction

Whether the corporate social responsibility (CSR) concept influences the busi-
ness performance positively, negatively or not at all is a question, which has
been lately widely discussed in academic circles all around the world.

Researches originally dealt with the correlation between the occurrence of
CSR in a firm policy and some general metrics of company performance, such
as some financial analysis indicator or rate of return of its stock (see Kuldova
2011).

An increasing number of studies investigating the relationship between CSR
and business performance in more detail have been recently carried out, though.
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These researches understand the business performance as the resultant of sev-
eral particular elements and investigate the potential influence of implementing
CSR into business processes on these elements individually. The impact of so-
cially responsible behavior on sales (e. g. Knox and Walker 2003), all kind of
costs (e. g. Knox and Maklan 2004), acquiring capital (e. g. Graves and Wad-
dock 1994) and many other variables is therefore investigated. Nevertheless,
despite the high intensity of these discussions, no generally accepted conclusion
has so far been reached.

An element, which can potentially affect the company performance to a large
extent, is definitely the quality and engagement of the human resources. Czech
enterprises, especially in the industrial manufacturing and technology sector,
face very current problems in this area. According to the survey conducted by
CzechInvest (2012), 28% of Czech medium and small enterprises consider the
number of available technically qualified staff to be “absolutely insufficient”
and 24% “rather insufficient”. Surveys conducted by Confederation of Indus-
try of the Czech Republic in the Czech regions (SPCR 2010) confirm these
results and the Director of the Confederation describes the current situation as
the “impending catastrophe” (EPOD (2012)). According to the Global CEO
survey conducted by PwC (2012), the situation is no better at the international
level.

Such a lack of technically educated staff jeopardizes the operation of the
companies and restricts their further development considerably. It means that
the enterprises have to seek and use every potential advantage in the competi-
tion for the technically skilled talents, who are available on the labour market.

And this is the point of this paper — respecting the CSR. idea could possibly
be one of such advantages. Job-seekers might not consider only the strictly
economic criteria such as the level of pay, fringe benefits or promotion oppor-
tunities, but also the “soft” ones — in short, whether the employer implements
elements of CSR into its corporate policy or not.

The influence of the CSR concept on the attitude of the potential employees
towards the responsible enterprise was studied by Greening and Turban (2010)
with a positive result. As for the non-academic research, the same results were
obtained by a survey conducted by Ipsos Tambor (2010). Our research was
to continue in this direction and to study the impact of the socially responsi-
ble behavior of the company on its attractiveness as an employer in the more
specific conditions. Since the greatest problem of Czech companies is the in-
adequate number of technically educated talents, we have concentrated on the
students of the technical study programs. The aim of our research has been to
investigate, whether the implementation of CSR into the corporate policy leads
to the easier and less expensive recruitment of the technical school’s graduates
and therefore, whether it positively influences the human resources element of
the business performance or not.



6, ¢ 1

, roc.

Littera Scripta, 2013

130

Tab. 1. Structure of q

uestion batteries 1 — 3

Battery 1 Battery 2 Battery 3
Dimension Element of company
C . C B...
behaviour ompaty ompany
a) level of salary provides appropriate salary to its
employees
Financial b) providing of fringe benefits (car, provides benefits to its employees
cell-phone)
<) promotion opportunities offers real promotion opportunities
in the company to its employees
care of the work safety and cares of the health and work-life nmam_mu ow the Wwﬂwg mb&_ work-life
d) work-life balance balance of its employees a1ance ot 1S employees
beyond the legal regulations
Social respect for the rights and respect rights and opinions Hmm@m”nﬁm rights and opinions
e) .. . of its employees beyond
opinions of the employees of its employees .
the legal regulations
f) support of local community supports local community supports local community
) fair dealing with the deals with its business deals fairly with its
& business partners partners fairly business partners
Economic h) mmwmmhmoﬁﬁﬁw NMMMWWMOB fights against corruption fights against corruption
i) care of the consumer protection cares of the consumer protection cares of the consumer @wOﬁo ction
beyond the legal regulations
j investing to ecological technologies | invests into ecological technologies | invests into ecological technologies
g g g g g g g
Environmental k) eco-friendly waste management manages its waste eco-friendly manages its waste eco-friendly
1) support of environmental supports environmental supports environmental
protection programs protection programs protection programs

Source: own
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Materials and Methods

The questionnaire was chosen as the research method. The attitude of re-
spondents towards twelve particular elements of company behaviour, which
are recorded in Tab. 1 and marked by letters a) — 1), was investigated. The ele-
ments on this list can be divided into four dimensions. The first one, consisting
of the elements a) — ¢), contains in fact financial attributes of the job. The level
of salary together with the perks definitely influences the current standard of
living of an employee, whereas the chance of promotion might influence this
standard in the future.

The other three groups are connected with the “Triple-bottom line” con-
cept, which is usually considered as the condensed expression of the corporate
social responsibility (compare Kunz (2012), Kuldova (2012)). According to
this concept, there are three pillars of CSR — social (also known as People)
represented by elements d) — f), economic (Profit) represented by elements g)
— 1) and environmental (Planet), represented by elements j) — 1).

Opinions of respondents on these twelve elements were investigated through
three batteries of questions:

1. “When you are choosing an employer, will you consider this element of
company policy to be: 1) unimportant, 2) rather unimportant, 3) medium
importance, 4) rather important, 5) very important.” Respondents were
asked to express their opinion on the importance of every particular ele-
ment.

2. “In your opinion, this element occurs in the behaviour of... : 1) only
minimal number of Czech companies 2) about 1/4 of Czech companies,
3) about 1/2 of Czech companies, 4) about 3/4 of Czech companies, 5)
nearly all Czech companies.” In this question the elements were slightly
rephrased in order to stress that only their socially responsible level was
being discussed (but the collocation “socially responsible” was not liter-
ally used at all).

3. “Imagine the following situation: you have to decide between the job
offers made by two firms — A and B. These companies are completely
identical, except for two differences. First difference is that company
B offers slightly lower salary in comparison with company A. The other
difference is that unlike the firm A, the company policy of firm B contains
the element of behaviour at a higher than ordinary or legally required
level. Under these conditions, will you be prepared to work for company
B? 1) I will not take the job at B at all, 2) I will take the job at B if the
offered salary is lower by no more than 3%, 3) I will take the job at B if
the offered salary is lower by no more than 6%, 4) I will take the job at B
if the offered salary is lower by no more than 9%, 5) I will take the job at B
even if the offered salary is lower by more than 9%.” Like in the previous
two questions, the influence of every element was investigated separately.
But, in contrast with question batteries 1 and 2, only elements d) — 1)
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were considered this time. Elements a) — c¢) were omitted because they
are in fact only another expression of the salary level and their inclusion
in such a question would therefore be rather absurd.

After the set of three question batteries discussed above, one more simple
question followed:

4. “I understand the meaning of following abbreviations: a) ISO 26 000, b)
SA 8000, ¢c) OH SAS 18 000, d) ISO 14 000, ¢) EMAS.” Respondents

were able to choose none, one or more than one abbreviation.

The point of the fourth question was to investigate, whether the job-seekers
know the most used standards related to the work safety (OH SAS 18 000),
environmental protection (ISO 14 000, EMAS) or CSR in general (ISO 26 000,
SA 8000).

The questionnaire was published on the web page via Google Docs and stu-
dents of the third year of undergraduate and second year of graduate programs
(i. e. people who were already finishing their study and were about to enter
the labour market in a relatively short time) of one Czech technical faculty
were asked to fill it in both personally during the classes and by e-mail.

Results

Two hundred and fifteen completely filled in questionnaires were collected in
total. Relative frequencies of the responses regarding question batteries 1 — 3
are noted in Tab. 2. So as to achieve maximum clarity, modal responses are
written in bold and for the question batteries 1 and 2 the last rows contain the
sum of the two highest (i.e. above-average) responses.

Graph 1: Means of responses calculated for particular elements

== Means for question battery 1
=& Means for question battery 2
=0~ Means for question battery 3

3)Q1=40602=2976

Q1-2716Q2=2.269 “'2

Q3=2083 b)Q1=31860Q2=2.888

k)Q1=3.0040Q2=266

Q3=-212 )Q21=435302=3.134

H1Q1=286502=2441
Q3=2.009

djQ1=3367Q2=2674
Q3=2916

)Q1=3.6230Q2=23.204
Q3=2381

e)Q1=3.7670Q2=2739
Q3=2888

h)Q1=34740Q2=232 flQ1=2.2930Q2= 2083
Q3=2604 Q3=1739

gl01=367902=3353
Q3=2.265

Source: own
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For the further statistical processing, the obtained qualitative data were
transformed into quantitative ones — responses were coded into numbers from
1 to 5. The means of responses of all three batteries calculated for the particular
elements of firm behaviour are depicted in Graph 1.

As mentioned above, the twelve elements can be divided into four dimen-
sions. The means calculated for these dimensions are noted in Graph 2.

Results of the fourth question are then shown in Tab. 3.

Graph 2: Means of responses calculated for particular dimensions

=#=Means for question battery 1
=ty Means for question battery 2
=0~ Means for question battery 3

a1fnepcial 5 _ 5
4

environmental social
Q1=28620Q2=2457 Q1=3.142Q2=2.499
Q3=2.071 Q3=2514

01=35920Q2=2959
Q3=2417
economic

Source: own

Discussion

As could be seen from Tab. 2, there are five elements of firm behaviour, whose
importance was considered above-average by the majority of respondents. The
most important elements for the future technically educated job-seekers are
definitely two elements of behaviour belonging to the financial group: “a) —
level of salary” and even more “c) — promotion opportunities.” On the other
hand, the third financial factor - fringe benefits — is not valued so much. From
the three pillars of Triple-bottom line, element “e) respect for the rights and
opinions of employees” was considered to be rather or very important by more
than 64% of respondents. The elements connected with the fair dealing with
business partners (g) and consumer protection care (i) are also of quite signif-
icant importance.
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Responses to the second question battery (coded to the same 1 — 5 scale)
are noticeably lower than in case of the first battery. Especially the responses
“nearly all companies” occur only exceptionally and do not even reach the
relative frequency of 10% for any of the twelve discussed elements. In other
words, the respondents view the “soft” elements as important (see the results of
battery 1), but they do not think the Czech companies respect these elements
in their behaviour very much. In our opinion, it means that the CSR is an
issue by which the company could differentiate from its competitors and gain
an advantage in recruitment.

As for the third question battery, it inquires about the hypothetical be-
haviour of respondents and therefore its results must be interpreted cautiously.
Regarding this limitation, it seems that only the element f) will not be taken
into account at all by the majority of respondents. It is hardly surprising that
the biggest advantage should result from the elements directly connected with
the job — d) and e). In other words, all elements of CSR except for one are
so important for the respondents that majority of them would prefer working
for a socially responsible company to working for a firm where they would be
better paid. It also means that if the company B offered the same salary and at
the same time implemented the particular element of CSR, it would definitely
have an advantage in recruitment of technically educated talents over company
A.

In Graphs 1 and 2, there are evident differences among the average im-
portance of the particular elements and dimensions of firm behaviour for the
respondents. But the question is whether these differences are really statis-
tically significant, or whether they are caused only by random distortion. In
order to investigate it, ANOVA tests were used. The first group of ANOVAs
tested the expected values of responses for particular elements. The second
group of ANOVAs was used so as to test the expected values of responses for
particular dimensions. All tests were performed at the o = 1%, their results are
noted in Tab. 4 — statistically significant differences were strongly confirmed in
all respects. We can therefore state that some elements and dimensions are for
the technically skilled potential job-seekers more attractive than the others.

The last question shows that majority of respondents do not know any of
the standards connected with corporate social responsibility — there is virtually
nobody, who knows all of them. The best known are standards belonging
to the ISO group, whilst the awareness of the other certifications is rather
low. Standard SA 8000, which is said to be the reference certification of CSR
(compare Business Leaders Forum 2012), is in fact known by less than 1% of
respondents.

Conclusion

To sum up, although the financial dimension of the job remains to be the main
attribute of the job, implementation of CSR to the corporate policy can in gen-
eral result into the advantage in recruitment of technically skilled talents. Not
every part of CSR will lead to the same level of advantage, though. Especially
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the elements belonging to the social and economic pillar of Triple-bottom line
are positively valued by the respondents, whilst the environmental pillar is not
considered to be so important.

As for the generally used standards regarding the issues of CSR, the tech-
nically educated potential job-seekers have only little knowledge in this area.
It means that even if the company obtains some of these certifications, it will
not mean much difference in recruitment. Since the potential employees do not
understand the meaning of these standards, they are hardly able to take them
into account in their decision-making about future employer.

This article was meant as a contribution to the ongoing discussion about the
advantageousness of CSR. According to our results, implementing CSR into the
company policy can improve the functioning of human resources management
and therefore even the business performance of the enterprise.
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Efekt spolecenské odpovédnosti firem na ziska-
vani technicky vzdélanych zaméstnancu

Vliv konceptu spolecenské odpovédnosti firem (CSR) na vykonnost podniki je
v soucasnosti Siroce diskutovan. Firmy respektujici myslenky CSR jsou podle
nékterych vyzkumt vice atraktivni pro vysoce kvalitni uchazece o zaméstnani.
Ve svétové a zejména Ceské ekonomice je pritom v soucasné dobé velky nedosta-
tek technicky vzdélanych odborniki. Tento prispévek si proto vytkl za cil zjistit,
zda mladi lidé s technickym vzdélanim berou pri volbé svého zaméstnavatele
do tuvahy i problematiku CSR, jinymi slovy zda mutze implementace konceptu
spolecenské odpovédnosti do firemni politiky vyustit ve vyhodu pfi ziskavani
pracovnikid pro odpovédnou firmu. Jako vyzkumna metoda byl zvolen dotaznik
distribuovany mezi studenty poslednich roc¢nikd technickych studijnich pro-
gramu. Ziskand data ukazuji, Zze mladi technicky vzdélani specialisté povazuji
otézku CSR za dosti vyznamnou a Ze by zcela jisté preferovali zaméstnavatele s
pozitivnim pfistupem k tomuto konceptu. Implementace myslenky spolecenské
odpovédnosti do strategie podniku tedy mize vést ke zlepseni v oblasti Fizeni
lidskych zdroju a tedy i k vyssi celkové vykonnosti podniku.

Kli¢ova slova: spolecenskd odpovédnost firem (CSR), lidské zdroje, ziska-
véani{ pracovniki, koncept t¥i vysledovek (Triple-bottom line)
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Vyhodnoceni predvyzkumu klicovych
skupin stakeholderti vysokych skol

Marie Slaba

Vysoka gkola technickd a ekonomicka v Ceskych Budéjovicich

Abstrakt

Tento ¢lanek se zabyva vyhodnocenim pfedvyzkumu autorky, ktery je za-
méfen na oblast analyzy skupin stakeholdert vysokoskolskych instituci,
na néz je zaméiena marketingovd komunikace vysokych skol. Autorka
se v ramci tohoto pfedvyzkumu zabyva otazkou volby vhodné metody
marketingového vyzkumu pro identifikaci a prioritizaci kli¢ovych skupin
stakeholdert vysokych skol prostfednictvim Metodiky Stakeholder Ci-
rcle. Dalsim cilem predvyzkumu bylo provéfeni klicovych skupin stake-
holderti vysokoskolskych instituci na ¢eském trhu terciarniho vzdélavani,
které byly vytipovany na zakladé literarni reserse zahrani¢nich odbor-
nych zdroju, a analyza prvnich dvou krokt Metodiky Stakeholder Ci-
rcle (identifikace a prioritizace kli¢ovych skupin stakeholdert) podle vy-
sledka predvyzkumu. Na zakladé vyhodnoceni predvyzkumu byla stano-
vena vhodnd metoda pro provedeni vlastniho marketingového vyzkumu
analyzy klicovych skupin stakeholderi vysokoskolskych instituci na za-
kladé Metodiky Stakeholder Circle a primarni klicové skupiny stakehol-
derti pro vysoké skoly na ¢eském trhu terciarniho vzdélavani pro budouci
vyzkum autorky.

Kli¢ova slova: stakeholder, analyza stakeholderti, Metodika Stakeholder
Circle, vysoka skola, marketingova komunikace

Uvod

Marketingova komunikace je jednim z klicovych faktort Gspésné marketingové
strategie vsech subjektii véetné vysokych skol. Prvnim krokem, ktery je nutné
zvazovat v ramci efektivni marketingové komunikace, je stanoveni cilovych sku-
pin, na néz bude marketingova komunikace zacilena. P¥i feSeni problematiky
marketingové komunikace a analyzy cilovych trhti je nutné brat v iivahu nové
pristupy jak z oblasti marketingu, tak z oblasti managementu. V soucasnosti
je za jeden z novodobych aspektd, ktery prolind oblast manazerské praxe, te-
orie i strategie povazovan stakeholder management (Fassin 2009). Stakeholder
management prolind celou fadu oblasti, jako je napf. analyza spolecenské odpo-
védnosti ¢i podnikatelské etiky (Waxenberger a Spence 2003). Postupné se tento
fenomén dostava i do oblasti marketingu a marketingové komunikace. Jelikoz
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doposud neni této problematice vénovana dostate¢na pozornost, byly stakehol-
der management a zejména analyza stakeholderti autorkou zvoleny jako novy
moderni pfistup pro oblast vlastniho zkoumani marketingové komunikace. Z po-
hledu moderniho pfistupu stakeholder managementu je vybér cilovych skupin
soucasti tzv. analyzy stakeholdert, ktera tvori jeden ze zakladnich prvka stake-
holder managementu (Freeman et al. 2010). V souladu s progresivnimi pfistupy
ve vySe zminovanych oblastech se autorka rozhodla propojit novodoby trend
implementace stakeholder managementu a zejména pak analyzy stakeholdert
s metodikou marketingové komunikace. Pravé analyza stakeholdert korespon-
duje s definici cilovych trht, jez je prvnim krokem metodiky marketingové
komunikace. Analyza stakeholderi postupné pronikla z oblasti komeréni sféry
do dalsich aplika¢nich oblasti jako je pravé skolstvi ¢ zdravotnictvi. Oblasti
skolstvi (zejména pak vysokoskolského) se vénuji predevsim zahrani¢ni autofi
(viz nésledujici kapitola), stejné tak jako oblasti zdravotnictvi. V oblasti zdra-
votnictvi se miizeme s analyzou stakeholderti setkat v dilech Marsteina (2003),
Brugha a Varvasovszkyho (2000) a mnohych dalsich.

V tomto ¢lanku bude podrobné analyzovan pfedvyzkum klicovych skupin
stakeholderi, ktery byl proveden autorkou s cilem ovéfit vhodnost zvolené me-
tody pro analyzu kli¢ovych skupin stakeholdert a zejména pak jejich identifikaci
a prioritizaci.

Nejprve je ale nutné osvétlit, co je samotny stakeholder management a jak
jsou definovani stakeholdetfi. Obecné je stakeholder management chapan jako
,koncept, ktery odkazuje na nutnost organizaci ridit vztahy se specifickymi
skupinami stakeholderti“ (Freeman 1984, s. 53). Stakeholder management tedy
zahrnuje veskeré aktivity, které se tykaji vSech skupin stakeholdert, jez jsou ja-
kymkoliv zptisobem zapojeny do ¢innosti organizace, nebo jsou vlastni ¢innosti
organizace ovlivnény. Klicovymi slozkami stakeholder managementu jsou také
analyza a mapovani stakeholderti (Freeman 1984). A jak je z pohledu stakehol-
der managementu definovan stakeholder? Pristupt k definici stakeholderu je
celd fada. Obecné rozliSujeme §ir$i a uzsi definici stakeholdera (Hansen, Bode
a Moosmayer 2004). Uzsi definice povazuje za stakeholdery ,takové skupiny,
bez jejichz podpory by podnikani nebylo Zivotaschopné“ (Freeman et al. 2010,
s. 26). Sirsi definice zahrnuje mezi stakeholdery ,skupiny ¢i jednotlivce, kteti
mohou ovlivnit podnikdni“ (Freeman et al. 2010, s. 26). Obecné je tedy mozné
za stakeholdera povazovat ,,jakoukoliv skupinu nebo jednotlivce, kteri mohou
ovlivnit, nebo jsou ovliviiovani dosahovanim ciltt organizace“ (Freeman 2010,
s. 53).

Hlavnim cilem tohoto ¢lanku je provést vyhodnoceni predvyzkumu sku-
pin stakeholder® vysokoskolskych instituci a pfipadné tpravy v ramci jednot-
livych krokd provedeného vyzkumu, které budou zohlednény dale ve vlastnim
vizkumu stakeholdertl vysokych gkol, ktery bude provadén na tizemi Ceské
republiky. Vlastni pfedvyzkum a jeho vyhodnoceni primarné slouzi k pro-
véfeni vhodnosti vyuziti Metodiky Stakeholder Circle pro analyzu klicovych
skupin stakeholderti, na néz se zaméruji vysokoskolské instituce v ramci své
marketingové komunikace. Jak jiz bylo vySe naznaceno, analyza stakeholderi
postupné z komerc¢ni sféry pronikla i do dalsich oblasti. Metodika Stakehol-
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der Circle je vSak primarné vyuzivana pro komerc¢ni sféru a v jinych apli-
kacnich sférach a zejména pak v oblasti vysokého Skolstvi do okamziku pro-
vedeni predvyzkumu vyuzita nebyla. Proto je tikolem pfedvyzkumu proveérit
vhodnost Metodiky Stakeholder Circle pravé pro vysokoskolské instituce se
specifickym zaméfenim na marketingovou komunikaci. Z hlediska analyzy sta-
keholderu je dilezitym cilem v ramci predvyzkumu ovéreni vhodnosti vyti-
povaného seznamu skupin stakeholderi vysokych skol, ktery byl sestaven na
zékladé literarni reserse zahrani¢nich zdroji a prizptisoben potfebam ceského
trhu tercidrniho vzdélavani. Prostifednictvim zakladniho statistického vyhod-
noceni bude tento seznam upraven a budou eliminovany skupiny stakeholdert,
které respondenty nejsou povazovany za dilezité. Dale bude analyzovéana oblast
prioritizace klicovych skupin stakeholderi a porovnany vysledky prioritizace
na zakladé profesiondlniho tisudku respondenti a prioritizace dle Stakeholder
Indexu pocitaného v druhém kroku Metodiky Stakeholder Circle. Tato sku-
sokych skol. Dalsim cilem pfedvyzkumu a jeho vyhodnoceni je také provéreni
vhodného kanalu pro rozsahlé dotaznikové Setfeni, které bude provadéno v na-
slednych vyzkumech autorky, a provéreni srozumitelnosti celého dotaznikového
Setfeni, které vychézi z jednotlivych parametru a kroktt Metodiky Stakeholder
Circle. Vyhodnoceni Metodiky Stakeholder Circle je provadéno specialnim stej-
nojmennym softwarem Stakeholder Circle, proto také bude provedena v ramci
predvyzkumu analyza celého dotazniku a pouzitého modelu s cilem ovérit, zda
nebyly opomenuty nékteré klicové aspekty pro spravnou funkénost tohoto soft-
waru pro zpracovani dat.

Material a metodika

Jak jiz bylo vyse uvedeno, cilem tohoto c¢lanku je provést analyzu predvy-
zkumu skupiny stakeholderi vysokoskolskych instituci a vyhodnotit vhodnost
zvolené metody i celého postupu marketingového vyzkumu, na jehoz zakladé
pak bude mozné provést rozsahlejsi marketingova Setieni nejen v ramci Ceské
republiky, ale i v zahrani¢i. Pro analyzu stakeholderd byla zvolena Metodika
Stakeholder Circle, s jejimiz kroky také korespondoval provedeny marketingovy
vyzkum a struktura dotazniku. Kroky Metodiky Stakeholder Circle jsou nasle-
dujici (Walker, Bourne a Rowlinson 2008):

1. provedeni identifikace vSech relevantnich stakeholdert,

2. stanoveni priorit klicovych stakeholderd,

3. zobrazeni (vizualizace) kli¢ovych stakeholdert,

4. priprava strategie zapojeni stakeholderi a efektivni komunikace,
5. monitoring efektivity zvolené marketingové komunikace.

V tomto ¢lanku se autorka zaméfuje zejména na posouzeni zvolené metody
a kanalu marketingového vyzkumu. Z oblasti Metodiky Stakeholder Circle se
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cilené zamérila na jeji prvni dva kroky — tedy identifikaci vSech skupin stake-
holdert a stanoveni jejich priorit. Ped vlastnim napldnovanim piedvyzkumu
bylo v8ak nutné provést vychozi identifikaci klicovych skupin stakeholdert. Pro-
blematice analyzy stakeholderd vysokych skol nebyla prozatim vénovana vse-
obecné dostate¢na pozornost. V Ceské republice nebyl dosud proveden zadny
vyzkum stakeholdert vysokoskolskych instituci a v literature najdeme pouze
zminku o nékterych skupindch stakeholderi (potazmo vefejnosti) v dile Jaro-
slava Svétlika (2009). V zahrani¢ni literatufe a odbornych zdrojich nalezneme
pouze nékolik méalo autori, kteri se vénuji praveé této problematice. Mezi nejvy-
znamnéjsi autory, ktefri se vénuji vyzkumu stakeholdertu vysokych skol, mtizeme
zafadit napf. nasledujici osobnosti — Rowley (1997), Mainardes, Alves a Raposo
(2010), Kanji a Tambi (1999) nebo Pereira a Silvada (2003). Proto bylo prvnim
tkolem autorky identifikovat kli¢ové skupiny stakeholderi na zakladé provedeni
literarni reserse odbornych a védeckovyzkumnych zahrani¢nich zdroji. Vytipo-
vané skupiny stakeholderi byly néasledné upraveny pro potieby ceského trhu
terciarniho vzdélavani. Celkem bylo stanoveno 22 zakladni skupin stakeholdert,
které hraji dilezitou roli v oblasti marketingové komunikace vysokoskolskych
instituci. Jedna se o tyto skupiny stakeholdert (Slaba 2012):

e absolventi,
e akredita¢ni komise,
e dodavatelé, komeréni (obchodni) partnefi,

e grantové organizace a ostatni poskytovatelé zdroji (déle jen grantové
organizace),

e jednotliva oddéleni a fakulty,

e konkurence, ostatni vysoké skoly (déle jen VS),
e marketingova oddéleni,

e média,

e mistni komunita,

e MSMT,

e pedagogicti pracovnici a studijni referenti stfednich a vyssich odbornych
skol (déle jen pedagogicti pracovnici a studijni referenti),

e potencialni studenti,

e public relations oddéleni,
e rodice studenti,

e soucasni studenti,

e sttedni odborné gkoly, vyssi odborné skoly (dale jen SOS, VOS),
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e Siroka verejnost,

e vedeni VS,

e vladni instituce (orgény statni spravy a samospravy),
e zajmova sdruZeni,

e zameéstnanci,

e zaméstnavatelé.

V réamci dotaznikového Setfeni byla doplnéna jesté polooteviend moznost
,Ostatni nezahrnuté skupiny“, kde mohli respondenti volné doplnit skupinu
stakeholderti, ktera je pro jejich marketingovou komunikaci vyznamna, ale v se-
znamu uvedena nebyla, aby nedoslo k opomenuti nékteré z vyznamnych skupin
stakeholderti vysokych skol v Ceské republice.

Postup marketingového vyzkumu a stanoveni vzorku respondentu

Pro dosazeni vytyc¢enych cili byla zvolena metoda dotaznikového Setfeni, které
korespondovalo s principy Metodiky Stakeholder Circle. Jako nejvhodnéjsi ka-
nal pro sifeni dotazniku byl zvolen internet. Dotaznik byl nejprve vytvoren
pomoci programu Microsoft Office Word 2007 a pro zajisténi kompatibility
s ruznymi verzemi programu Microsoft Office Word byl dotaznik vytvoren
v ruznych formatech podporovanych MS Office. Respondenti byli vybrani na
zékladé kombinace tsudkového vybéru, kdy byly vybrany vhodné osoby s od-
povidajicimi odbornymi znalostmi — jednalo se pfedevs§im o osoby zodpovédné
za marketingovou komunikaci vybranych vysokych gkol (prorektory, ¢ pfimo
zaméstnance marketingovych oddéleni), aby byla zajiSténa relevantnost od-
povédi respondentti a kvétniho vybéru. Déale jako hlavni kontrolni znak byl
vybran akreditovany program ,,Ekonomika a management“ z diuvodu piipadné
implementace na vybrané vysokoskolské instituci.

Pro pfedvyzkum bylo zvoleno 8 vysokoskolskych instituci (4 vefejné a 4 sou-
kromé) z celkového vybérového souboru, ktery v soucasnosti ¢ité 46 instituci.

Vlastni dotaznik uréeny pro pfedvyzkum se s ohledem na principy Metodiky
Stakeholder Circle sklddal z 9 oblasti v nasledujicim pofadi (Slabéd 2012):

1. Vybeér klicovych skupin stakeholderti.

2. Stanoveni vyznamnosti klicovych skupin stakeholdert dle profesionalniho
usudku respondentti.

3. Oblast Metodiky Stakeholder Circle:

a) Stanoveni dtilezitosti a oGekdvani stakeholdert.

b) Stanoveni sméru vlivu a rozdéleni stakeholdert na interni a externi
skupiny.

c¢) Stanoveni sily vlivu a zapojeni stakeholdera do marketingové komu-
nikace vysoké skoly.
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d) Uréeni podilu stakeholdera na vysledcich marketingové komunikace
vysokoskolské instituce.

e) Stanoveni miry podpory stakeholdera, kterou vénuje marketingové
komunikaci dané vysokoskolské instituce a zajmu stakeholdera o mar-
ketingovou komunikaci vybrané instituce — a to na tirovni soucasné
a pozadované.

4. Udaje, na jejichz zakladé byl dotaznik vypliovan.

5. Nazev vysoké skoly.

Metody vyhodnoceni

Data byla podrobena dvoutroviiovému zpracovani. Nejprve doslo k vycho-
zimu elementarnimu statistickému vyhodnoceni dat prostifednictvim absolut-
nich a relativnich cetnosti a dale pak byly provedeny vypocty smérodatnych
odchylek a aritmetickych prameért. Takto zpracovand data byla déle vyhod-
nocena dle zakladnich krokt Metodiky Stakeholder Circle a byly vypocteny
jednotlivé indexy a proménné dilezité pro identifikaci a prioritizaci klicovych
skupin stakeholdert.

Vyhodnocent prostiednictvim Metodiky Stakeholder Clircle

Po statistickém zpracovani doslo k vyhodnoceni prostfednictvim Metodiky Sta-
keholder Circle. Pro identifikaci klicovych skupin stakeholdert je nutné rozdélit
skupiny stakeholderti na interni a externi. Déale je nutné urcit smér vlivu pt-
sobeni stakeholdera na organizaci. Metodika Stakeholder Circle rozlisuje ¢tyfi
zékladni sméry vlivu — downwards, upwards, sidewards a outwards. Pti identifi-
kaci se také respondenti vyjadiuji k dilezitosti stakeholdera pro marketingovou
komunikaci, ktera je v rdmci Metodiky Stakeholder Circle vyjadiena nasledu-
jicim kvalitativnim vyjaddfenim, jemuZz je piifazena ¢iselnd hodnota (Bourne
2008):

e Hodnota 1 = aktivity stakeholdera (¢i skupiny stakeholdert) nejsou vy-
zadovany;

e Hodnota 2 = stakeholder je poskytovatelem finan¢nich zdroji;

e Hodnota 3 = stakeholder je poskytovatelem ostatnich zdroji;

e Hodnota 4 = stakeholder disponuje schopnostmi ovlivnit ostatni;
e Hodnota 5 = stakeholder je zastancem zkoumanych aktivit.

Déle je pro identifikaci a popis jednotlivych skupin stakeholdert také nutné
stanovit ocekavani stakeholdert od marketingové komunikace vysokoskolské in-
stituce. Mezi tato ocekavani pat¥i napt. vlastni reputace, uspokojeni studenti,
zkusenosti ¢i informace atd.

Pro oblast prioritizace je nutné na stupnici od 1 do 4, popt. od 1 do 5 (kde

Mz

1 znamena hodnotu nejnizsi a 4, nebo 5 hodnotu nejvyssi) ohodnotit také silu
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vlivu, zapojeni, podilu a aktivity stakeholdera, ¢i skupiny stakeholdert. Na za-
kladé téchto hodnot je pak vypoéten Stakeholder Index (vypocet viz rovnice 1:
Stakeholder Index), ktery je kliGovy pro stanoveni priorit jednotlivych skupin
stakeholdert.

Rovnice 1: Stakeholder Index

Z Power, Prozimity, (INT+/(StakeholderV alue * Stakeholder Action/25) * 5))

Zdroj: Bourne 2008

Legenda:

Power sila vlivu stakeholdera
Proximity zapojeni stakeholdera
INT celé cislo

Stakeholder Value  podil stakeholdera
Stakeholder Action aktivita stakeholdera

Vysledky

Jak jiz bylo vyse uvedeno, pro analyzu stakeholderti vysokoskolskych insti-
tuci a zejména pak pro jejich identifikaci a prioritizaci byla vybrana Metodika
Stakeholder Circle, v jejichz prvnich dvou krocich jsou jednotlivé skupiny sta-
keholderu identifikovany a dale pak jsou stanoveny jejich priority na zakladé
vypocteného Stakeholder Indexu. Po provedeni zakladniho Setfeni a vyhodno-
ceni se prokdzalo, ze vyrazné rozdily mezi odpovédmi respondentt vysokych
gkol vefejnych a soukromych nelze shledat. Proto autorka v dalsim textu vy-
hodnocuje vyzkum jednotné bez rozliSeni na soukromé a vefejné vysoké skoly.

Statistické vyhodnoceni dat

V prvni fazi bylo provedeno statistické zpracovani dat. Zakladni vyhodno-
ceni identifikovanych skupin stakeholdert probéhlo prostiednictvim absolut-
nich a relativnich Cetnosti. Dale respondenti pridélili jednotlivym skupindm
stakeholderti prioritu dle svého profesionalniho tsudku na zakladé toho, jak
povazuji danou skupinu stakeholdert za dulezitou pro marketingovou komuni-
kaci své vzdélavaci instituce. V nasledujici tabulce ¢. 1 jsou uvedeny absolutni
i relativni Cetnosti a vypoctend primérna priorita prifazend jednotlivym sku-
pindm i smérodatna odchylka pro pfifazenou prioritu, kterd vyjadiuje, o kolik
se odpovédi jednotlivych respondenttt odchyluji od priimérné priority.

Jak je z tabulky 1 patrné, jiz v tomto kroku mohlo dojit k zGZeni seznamu
klicovych skupin stakeholderd vysokoskolskych instituci na ¢eském trhu terci-
arniho vzdélavani, jelikoz skupiny dodavatelt a komerénich (obchodnich) part-
neril, vedeni vysokych skol, vladnich instituci (orgény statni spravy a samo-
spravy) a ostatni nezahrnuté skupiny neoznacil zadny z respondenttt. Pouze
v jediném piipadé byla vybrana skupina public relations oddéleni v prvni
otazce, ale v dalsich otazkach jiz tato skupina respondentem feSena nebyla,
proto je v dalsim zpracovani také vynechana.
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Tabulka 1: Zékladni statistické vyhodnoceni identifikace skupin stakeholderi

Skupina Absolutni Rveltatlvzu Praumérna Smgrﬁdﬁ{tna
stakeholderu cetnost cfvn‘;j priorita pr(')o (}:)r?oriiu
0
Absolventi 8 100 3 0,47140452
Akredita¢ni komise 6 75 11 1,57790872
Dodavatelé, komeréni 0 0 j )
(obchodni) partnefi
Grantové organizace 4 50 14 0,8
Jednotliva oddéleni 6 75 10 0,63887656
a fakulty
Konkurence, ostatni VS 6 75 12 0,72843136
Marketingové oddéleni 4 50 10 0,4
Média 6 75 5 0,34992711
Mistni komunita 4 50 8 1,62480768
MSMT 4 50 15 0,4
Pedagggl’ctl pracovnici 8 100 1 0,66666667
a studijni referenti
Potencialni studenti 8 100 1 0
Public relations oddéleni 1 12,5 - -
Rodice studentu 6 75 4 0,72843136
Soucasni studenti 8 100 2 0,31426968
SOS, VOS 8 100 7 0,41573971
Siroka vefejnost 2 25 8 1,41421356
Vedeni VS 0 0 - -
Vladni instituce (organy 0 0 j j
statni spravy a samospravy)
Zajmova sdruzeni 2 25 8 0,94280904
Zaméstnanci 4 50 13 1,16619038
Zaméstnavatelé 1 12,5 17 0
Ostatni nezahrnuté skupiny 0 0 - -

Zdroj: Vlastni vyzkum

V grafu 1 jsou sefazeny skupiny stakeholdert dle priorit, které jim prifadili
respondenti na zakladé svého profesionalniho tisudku. Cim bliZe se skupina na-
chazi ke stredu grafu, tim vyssi prioritu ji respondenti priradili. Z grafu vyplyva,
ze za klicovou skupinu respondentt, které je vénovana v ramci marketingové
komunikace maximalni pozornost, jsou povazovani potencialni studenti, kteri
predstavuji pro vysokoskolské instituce stézejni element jejich samostatného
fungovani a potencidlniho rozvoje. Priorita ¢islo dvé byla pfifazena sou¢asnym
studentiim, ktefi byli nasledovani absolventy a rodi¢i studentt. Potencidlni,
soucasni studenti a absolventi byli tedy oznaceni jako nejdilezitéjsi skupiny.
Z grafu je patrné, ze vysokoskolské instituce si také uvédomuji silu vlivu mé-
dii a spoluprace s vefejnosti i mistni komunitou. Mezi deseti nevyznamnéjsimi
skupinami se umistily i stfedni a vyssi odborné skoly, které slouzi jako priméarni
zdroj potencidlnich studentt pfevazné prezenéni formy studia. Do prvnich de-
seti nejdulezitéjsich skupin stakeholdert se zaradili jednotliva oddéleni a fa-
kulty, ale i vlastni zaméstnanci, ktefi jsou dilezitymi nositeli dobrého jména
vysoké skoly a jsou klicovymi aspekty pro kvalitu vzdélavacich sluzeb. Vlastni
zaméstnanci se dle hodnoceni respondent® umistili v§ak az na 13. misté. Mezi
nejméné dulezité skupiny byly zafazeny grantové organizace a napi. MSMT
a nejnizsi prioritu obdrzeli zaméstnavatelé.
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Graf 1: Prioritizace stakeholdert dle vlastniho profesionalniho tsudku respon-
denti
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Zdroj: Vlastni vyzkum, Slaba 2012

Vyhodnoceni dat prostfednictvim Metodiky Stakeholder Circle

V dalsi ¢asti bude nasledovat vyhodnoceni prostiednictvim Metodiky Stakehol-
der Circle. Cilem tohoto marketingového vyzkumu bylo ovérit vhodnost zvolené
metody marketingového vyzkumu a zaroven provérit vyuziti Metodiky Stake-
holder Circle pro oblasti identifikace a prioritizace klicovych skupin stakehol-
derti pro oblast marketingové komunikace VS. V dal$im textu budou tyto dva
aspekty podrobné rozebrany.

Identifikace klicovych skupin stakeholderi

P1i identifikaci kli¢ovych skupin stakeholdert dochézi k identifikaci téch sku-
pin, které jsou klicové pro marketingovou komunikaci vysokoskolskych instituci.
V pribéhu identifikace jsou podrobné popsany zakladni charakteristiky vyti-
povanych skupin a jejich jednotlivé parametry. Mezi tyto charakteristiky spada
jednak ocekévani stakeholderti, které je klicové pro stanoveni vhodné strate-
gie zapojeni a marketingové komunikace, ke které dochézi ve ¢tvrtém kroku
Metodiky Stakeholder Circle. Vétsina skupin stakeholdert (jako napf. souc¢asni
a potencialni studenti, Akredita¢ni komise, MSMT atd.) oé¢ekavaji od marke-
tingové komunikace vysoké skoly informace. Absolventi kladou dtraz na vlastni
reputaci a zejména marketingova oddéleni a dalsi oddéleni vysoké skoly vyza-
duji spokojenost studentii.

Dalsim parametrem, ktery je pro kazdého stakeholdera ¢i skupinu urcovan,
je smér vlivu, ktery na zakladé umisténi stakeholdera vzhledem k organizaci
a smeéru pusobeni stakeholdera na marketingovou komunikaci vysoké skoly na-
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byva jedné ze ¢tyt podob — upwards, downwards, outwards ¢i sidewards (Chi-
nyio 2010).

Jak je vidét z tabulky 2 pfevazna vétSina skupin stakeholderi, které jsou
klicové pro marketingovou komunikaci vysokych skol, jsou skupiny externi. In-
terni skupiny jsou pouze Ctyfi — zaméstnanci, marketingova oddéleni, soucasni
studenti a jednotliva oddéleni a fakulty. Pokud budeme brat v ivahu pivodni
rozSifeny seznam skupin stakeholderti, zafadili bychom mezi interni skupiny
i public relations oddéleni a vedeni vysoké skoly. Vétsina klicovych skupin
stakeholderit marketingové komunikace vysokych skol jsou skupiny se smérem
vlivu outwards, coz jsou skupiny, které stoji mimo marketingovou komunikaci
vysokych skol. Celkové je tedy nejvice klicovych skupin stakeholderd skupin
externich se smérem vlivu outwards. Témito skupinami jsou vSechny skupiny
stakeholdert, které stoji mimo instituci a nejsou pfimo zapojeny do procesu
tvorby marketingové komunikace vysoké skoly, tedy se na ni nepodili. Mezi tyto
skupiny mtizeme zafadit nap¥. Akreditaéni komisi, grantové organizace, MSMT,
média, mistni komunitu, zajmova sdruzeni, zaméstnavatele a dalsi. Z internich
skupin stakeholderi ma smér pusobeni outwards pouze skupina soucasnych
student. Smér pusobeni downwards maji pouze jednotlivd oddéleni a fakulty,
které jsou skupinou interni. Dilezitost stakeholdera na zakladé parametri Me-
todiky Stakeholder Circle a provedeného predvyzkumu je nasledujici:

1. (aktivity nejsou vyzadovany) — Akredita¢ni komise, Sirokd vefejnost, po-
tencialni studenti, SOS, VOS.

2. (poskytovatel finan¢nich zdrojii) — grantové organizace, MSMT.

3. (poskytovatel ostatnich zdrojt) — zaméstnavatelé, jednotliva oddéleni a fa-
kulty.

4. (schopnost ovlivnit ostatni) — média, absolventi, souc¢asni studenti, rodice,
pedagogicti pracovnici a studijni referenti, zadjmova sdruzeni, konkurenti.

5. (zastdnce zkoumanych aktivit) — marketingova oddéleni, zaméstnanci.

Prioritizace klicovych skupin stakeholderi

V dalsim kroku doslo ke stanoveni priority dle Metodiky Stakeholder Circle
na zakladé vypocteného Stakeholder Indexu pro vSechny skupiny stakeholder,
které byly identifikovany v prvnim kroku Metodiky Stakeholder Circle a pro
néZ byly ohodnoceny odpovidajici proménné (viz tabulka 3).

Jak je vidét z tabulky 3, na zakladé Stakeholder Indexu byla pfidélena nej-
vy$§i priorita jednotlivim oddélenim a fakultam a priorita ¢islo tfi zaméstnan-
ciim vysokych skol. Tento aspekt potvrzuje dtilezitost internich skupin stake-
holdert pro marketingovou komunikaci vysokych skol. Vlastni zaméstnanci jsou
nositelé dobrého jména skoly a jeden z prvku, ktery je zahrnovan do rozsireného
marketingového mixu vzdélavacich instituci, jimiz jsou lidé (Kotler a Fox 2002).
Druhou nejvyssi prioritu ziskali potencialni studenti. Ctvrt4 nejvyssi priorita
byla pfifazena médiim. Nejnizsi priority byly prifazeny zaméstnavatelim, Si-
roké vefejnosti a zdjmovym sdruzenim.
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Tabulka 3: Priorita na zakladé vypoc¢teného Stakeholder Indexu

Priorita dle Metodiky Stakeholder
Skupina stakeholderd Circle na zékladé vypoéteného
Stakeholder Indexu

Absolventi 5
Akreditacni komise 7

Grantové organizace 12
Jednotliva oddéleni a fakulty 1
Konkurence, ostatni VS 13
Marketingové oddéleni 6

Média 4

Mistni komunita 14

MSMT 8
Pedagogicti pracovnici a studijni 9

referenti

Potencialni studenti 2

Rodice studentu 11

Soucasni studenti 4

SOS, VOS 10

Siroka vefejnost 17

Zajmova sdruzeni 16
Zaméstnanci 3
Zameéstnavatelé 15

Zdroj: Vlastni vyzkum

Pokud porovname priority uréené na zakladé Metodiky Stakeholder Circle,
které jsou odvozené od Stakeholder Indexu, s prioritami uréenymi na zakladé
vlastniho profesionalniho tsudku respondentti, které jsou shrnuté v tabulce 1,
dojdeme k zavéru, ze tyto priority se do jisté miry lisi. Nevétsi rozdil vykazuji
zejména jednotlivd oddéleni a fakulty a zaméstnanci. Jednotliva oddéleni a fa-
kulty byly ohodnoceny na zakladé profesionalniho tisudku respondentii az desa-
skupinu, tedy jsou zahrnuty mezi nejméné dilezité skupiny. Na druhou stranu
vsak dle Stakeholder Indexu jsou tyto skupiny nejvyznamnéjsi.

Diskuse

V ramci predvyzkumu byly identifikovany zdkladni kli¢ové skupiny stakehol-
dert1, které jsou dulezité pro vysokoskolské instituce ptisobici na ¢eském trhu
terciarniho vzdélavani. Po provedeném predvyzkumu, kdy nékteré skupiny sta-
keholderii nebyly zaddnymi subjekty oznaceny, a dale pak s ohledem na ¢asovou
naro¢nost doslo k redukci poc¢tu skupin stakeholderd. Naprosto byly vylouceny
skupiny, jez nebyly zadnymi respondenty oznaceny, a to dodavatelé, komeréni
(obchodni) partnefi, vedeni vysokoskolské instituce, vladni instituce (organy
statni spravy a samospravy) a public relations oddéleni.
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7 provedeného predvyzkumu vyplynulo, Ze vétSina skupin stakeholdert,
které souvisi s marketingovou komunikaci vysokych §kol, jsou skupiny externi,
které se vyznacuji smérem ptisobeni outwards. Toto piisobeni znamena, Ze tyto
skupiny stoji mimo marketingovou komunikaci vysoké Skoly. AvSak je nutné
podotknout, Ze interni skupiny, které jsou soucasti marketingové komunikace
ného Stakeholder Indexu. Priority, které byly pfifazeny jednotlivym skupindm
respondenti na zakladé profesionédlniho tsudku, se 1isi od priorit pfifazenych
dle vypocteného Stakeholder Indexu. Tabulka 4 pak shrnuje pét skupin s nej-
vysSimi prioritami dle profesionalniho isudku respondentti a dle Metodiky Sta-
keholder Circle.

Na zékladé profesionédlniho tisudku respondentil se mezi péti nejvyznam-
néjsSimi skupinami stakeholdert marketingové komunikace vysoké skoly nachazi
potencialni i soucasni studenti, absolventi i rodic¢e studentd, ale za&dna interni
skupina stakeholdert. Z hlediska priorit dle Metodiky Stakeholder Circle se na
prvnim misté misto potencidlnich student umistila jednotliva oddéleni a fa-

vvvvv

Tabulka 4: Porovnani priorit pfifazenych dle profesiondlniho tsudku respon-
dentt a priorit dle vypoc¢teného Stakeholder Indexu

Priori . 1. Priorita dle Metodiky Stakeholder

L. riorita dle profesionalniho . . . 9 S

Priorita tisudku respondentit Circle na zakladé vypocéteného
Stakeholder Indexu

1 Potencialni studenti Jednotliva oddéleni a fakulty

2 Soucasni studenti Potencialni studenti

3 Absolventi Zaméstnanci

4 Rodice studentt Soucasni studenti

5 Média Absolventi

Zdroj: Vlastni vyzkum

Cilem provedeného predvyzkumu bylo zejména ovéfit vhodnou metodu pro
marketingovy vyzkum klicovych skupin stakeholderti, na néz by méla byt za-
méfena marketingova komunikace vysokych skol, ovéfit Metodiku Stakeholder
Circle jako vhodnou metodu pro analyzu kli¢ovych skupin stakeholderd mar-
ketingové komunikace vysokych skol a dale pak provérit spravnost vytvoreného
dotazniku, ktery koresponduje s kroky Metodiky Stakeholder Circle. V nésle-
dujicich ¢astech prispévku budou podrobné rozebrany jednotlivé vyse zminéné
body. Po analyze celého priubéhu dotazovani a zejména pak na zakladé zpétné
vazby ziskané od vybranych respondent® byly navrzeny zmény a tpravy, které
jsou popsany v nasledujicim textu.

Navrzené zmény v ramci dotazniku

Predvyzkum autorky mél provétrit vhodnost Metodiky Stakeholder Circle, ale
také srozumitelnost celkového dotaznikového Setieni a zajisténi kompatibility
dotaznikového Setfeni se softwarem Stakeholder Circle, jez je urcen pro zpra-
covani vysledku. Z hlediska kompatibility se softwarem nebyly shledany zadné
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nedostatky a dotaznikové Setfeni je v této podobé mozné pouzit i pro dalsi
vyzkumy problematiky. Jednotlivé parametry metodiky jsou velmi specifické
a v nékterych aspektech se mirné prekryvaji, proto bylo nutné provéfit, zda
jsou vSechny otazky spravné postaveny s ohledem na Metodiku Stakeholder
Circle a zaroven jsou postaveny dostate¢né srozumitelné pro respondenty.

V pribéhu dotazovani bylo zjisténo, ze data tykajici se klicovych skupin sta-
keholderti jsou nékterymi institucemi povazovana za vysoce citliva. Jedna oslo-
vend instituce se odmitla z divodu citlivosti dat pfedvyzkumu ztcastnit. Déle
jedna z osmi dotézanych skol odmitla vyplnit posledni identifika¢ni otazku.
Z tohoto duvodu bylo pfistoupeno k vypusténi této identifika¢ni otazky, ¢imz
zlistava zachovana naprosta anonymita oslovenych respondentt. Struktura do-
taznikid byla ale v ostatnich ohledech zachovana.

Aby bylo mozné provést vyhodnoceni dle Metodiky Stakeholder Circle, je
nutné ohodnotit veskeré jeji proménné. Téchto proménnych je celd rada, a proto
i dotaznik je jiz sdim o sobé zna¢né rozsahly. Po provedeni predvyzkumu byly
tedy vylouceny tzv. nepovinné otazky, které nejsou na zakladé Metodiky Sta-
keholder Circle klicové pro vysledné vyhodnoceni — napf. Gvodni stanoveni
dtilezitosti stakeholdera. Dale byly vylouceny otazky, které se tykaji ustalené
klasifikace stakeholdert dle sméru vlivu (outwards, sidewards, upwards a dow-
nwards), a otazky tykajici se rozdéleni skupin stakeholderii na interni a externi.
V téchto dvou pripadech se jedna o dané parametry, jez plati objektivné pro
vSechny respondenty a vSechny skupiny stakeholderii.

Aby doslo k sniZeni ¢asové narocnosti dotazniku, pristoupila autorka ke
snizeni poc¢tu skupin stakeholderti. Skupiny stakeholdert, které nebyly potvr-
zeny v pribéhu predvyzkumu ani v pribéhu pfedchoziho osobniho dotazo-
vani vybranych odbornikt jesté pfed vlastnim pfedvyzkumem, byly vylouceny
a nékteré skupiny, které je mozné logicky propojit, byly slouceny.

Na zakladé logického tisudku byly spojeny nasledujici skupiny stakeholdert:

e zaméstnanci, jednotliva oddéleni a fakulty,

o MSMT a Akreditaéni komise,

e zajmova sdruzeni, Siroka vefejnost a mistni komunita,
e marketingova a public relations oddéleni.

Dale doslo k vylouceni nasledujicich skupin stakeholderti, které nebyly zadnymi
respondenty vybrany:

o dodavatelé, komer¢ni (obchodni) partnefi,
e vladni instituce (orgény stétni spravy a samospravy),
o vedeni VS.

Finalni seznam skupin stakeholdert pro dalsi vyzkum, ktery ¢ita celkem 14 klic¢o-
vych skupin stakeholdert, je néasledujici:

e absolventi vysoké skoly,
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e Akredita¢ni komise a MSMT,

e grantové organizace a poskytovatelé zdroja,

e jednotliva oddéleni, fakulty vysokoskolské instituce a jejich zaméstnanci,
e konkurence,

e marketingova a public relations oddéleni,

e média,

e pedagogicti pracovnici a studijni referenti stfednich a vyssich odbornych
skol,

e potencialni studenti,

e rodicCe studenti,

e soucasni studenti vysoké skoly,

e stfedni odborné skoly a vyssi odborné skoly,
e vefejnost, zdjmova sdruzeni, mistni komunita,

e potencialni zaméstnavatelé.

Navrzené zmény v ramci kanalu Sifeni dotazniku

S ohledem na nedostatky ptvodniho forméatu sifeni dotazniku prostfednictvim
mailu ve formé *.doc a *.docx a dalSich formati kompatibilnich s MS Office
se autorka rozhodla vyuzit moderni metodu CAWI — konkrétné vytvoreni elek-
tronické internetové formy dotazniku prostfednictvim vybraného serveru. Pii
vyuziti pivodni metody bylo hlavnim nedostatkem nutnost povoleni vyuzivani
maker a ovladacich prvkia ActiveX aplikace Microsoft Word, bez nichz nebylo
mozné vyuzit automatickych prvka pro vyplnéni dotaznikt. Tento aspekt kom-
plikoval vyplnovani dotazniki a nasledkem by mohlo dojit ke snizeni navrat-
nosti dotaznikti v pribéhu dalsiho vyzkumu.

Zaveér

Z provedeného predvyzkumu vyplynulo, ze Metodiku Stakeholder Circle je
mozné vyuzit pro analyzu klicovych skupin stakeholderd vysokych skol. Zvolena
metoda dotaznikového Setieni korespondujiciho s kroky Metodiky Stakeholder
Circle z divodu velkého rozsahu proménnych, které jsou pro jednotlivé skupiny
stakeholdert vyzadovany, vedla k nutnosti slou¢eni nékterych skupin stakehol-
derd a zejména pak vynechani otazek, jez je mozné povazovat za ustalené bez
ohledu na zkoumanou instituci ¢i respondenta. Jako nejvhodnéjsi kanal sifeni
byl zvolen internet a tvorba dotazniku nikoliv pomoci MS Office, ale prostied-
nictvim vhodného webového formatu. Dale pak se také osvédcila kombinace
tsudkového a kvétniho vybéru vzorku respondentti a zacileni dotaznikti na
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osoby, jez splnuji zakladni pozadavky — zejména znalost problematiky marke-
tingové komunikace vybrané vysokoskolské instituce.

V tomto ¢lanku byly podrobné analyzovany prvni dva kroky Metodiky Sta-
keholder Circle. Zejména prvni krok, kterym je identifikace klicovych skupin
stakeholderti, vedl k potvrzeni vytipovanych skupin stakeholderi na zakladé
reSerSe zahranic¢nich odbornych zdrojd, jez byly prizptsobeny ¢eskému trhu
terciarniho vzdélavani.
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Evaluation of Pre-Research of Key Stakeholder
Groups of Universities

This article focuses on the evaluation of the author’s pre-research that focuses
on the analysis of the key stakeholder groups of universities that are targeted
by the universities marketing communication. The author deals with the issue
of method selection for marketing research of identification and prioritization
of key stakeholder groups of universities by means of the Stakeholder Circle
Methodology. The verification of key stakeholder groups of universities at the
Czech market of the tertiary education that were specified on the basis of the
literature search of foreign scientific sources and analysis of the first two steps
of the Stakeholder Circle Methodology (identification and prioritisation of key
stakeholder groups) according to results of the pre-research were the other aims
of the pre-research. The suitable marketing research method for analysis of key
stakeholders of universities based on the Stakeholder Circle Methodology and
primary key stakeholder groups of universities at the Czech marketing of the
tertiary education was determined on the basis of pre-research for the future
author’s research.
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Preference kvality nebo ceny pri
nakupech spotifebniho zbozi

Ladislav Solc, Jaroslav Stuchly

Vysoka gkola technickd a ekonomicka v Ceskych Budéjovicich

Abstrakt

Téma c¢lanku je orientovano na jednu z hlavnich fazi kupniho rozhodova-
ciho procesu spotfe-biteli. Na to, jak zavisi jejich vztah ke kvalité nebo
cené na nékterych socialnich, produkto-vych a geografickych faktorech.
Ptispévek zejména demonstruje moznosti vyuziti statistickych metod pro
hodnoceni dat ziskanych primarnim vyzkumem.

Kli¢ova slova: kvalita, cena, kvalitativni faktory, kvantitativni faktory

Uvod

Zéavislost vztahu cena-kvalita na kvalitativnich faktorech (pohlavi, vzdélani, po-
volani, rodinny a zdravotni stav, ndbozenské vyznani, druh, zptisoby a misto na-
kupovéni, zéliby) byla vyhodnocena pomoci kontingené¢nich tabulek, vyznam-
nost této zavislosti pomoci chi-kvadrat test v kontingenc¢nich tabulkéach a sila
této zavislosti pomoci koeficient kontingence. Preference zakazniki k cené
nebo kvalité méfené podrobnéji na pétistupnové bodovaci stupnici jsou vyja-
dfeny v kvantitativnich proménnych nakup_nabidka a nakup_kvalita. Zavislost
téchto preferenci na kvalitativnich faktorech byla vySetfena pomoci analyzy
rozptylu a zavislost na kvantitativnich faktorech (vék, hruby mési¢éni pifjem
a velikost vano¢nich nédkupt v tis. K¢) pomoci regresni a korela¢ni analyzy.

Cil a metodika vyzkumu

Zakladnim cilem vyzkumu je ziskani poznatk® o tom, jak preferuji zakaznici
kvalitu nebo cenu nakupovaného spotfebniho zbozi. Tento obecny cil byl jiz
feSen a analyzovan v predchozim ¢lanku (Solc a Stuchly 2012), kde bylo na
zékladé tisice zpracovanych dotaznik zjisténo, ze podil zakazniku, kteri davaji
prednost cené nebo kvalité vyrobki je celkem vyrovnany a déale byl uveden
prehled zjistovanych socidlnich, geografickych a produktovych faktori, jejichz
struktura byla analyzovana tabulkami a grafy. Cilem tohoto ¢lanku je vysSe-
t¥it, jak zavisi tyto preference k cené nebo kvalité nakupovanych vyrobka na
urovnich jednotlivych faktori.

158
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Budeme vychéazet z hypotézy, Zze preference ke kvalité a cené se v jednot-
livych skupinach zdkazniki, ¢lenénych podle trovni zjistovanych faktord, vy-
znamné lisi. Ziejmé socialné slabsi skupiny budou vice preferovat cenu nez
kvalitu. Bude zajimavé zjistit, jaky vliv na tyto preference maji dalsi faktory
jako je pohlavi, vzdélani, povolani, v€k, misto nejcastéjsiho nakupovani, druh
nakupu apod.

K ziskani vysledk® byla pouzita obvykla statistickd metodologie zamérena
na analyzu dat. Data sbirali studenti z VSTE v Ceskych Budé&jovicich od 1000
respondentu prevazné z Jihoceského kraje v roce 2011 pomoci kvétniho vybéru.
Kvéty byly nastaveny podle faktort pohlavi, véku a vzdélani tak, aby se vybér
v téchto znacich pfiblizil reprezentativnimu vybéru. Pouzity dotaznik i ziskana
data nalezneme na webové adrese https://is.vstecb.cz/auth/www /6384 /180657
0/1808684/. Zpracovani dat bylo provedeno pomoci programti Excel a R. Pou-
7ivané metody zpracovani se nachézeji v publikacich Stuchly (2012), Rezankova
(2007) a Pecdkova (2008). Podobné analyzy viz Fuchsova (2011). Faktory ovli-
viiujicimi spotiebitele se zabyva Svajgl (2010). Obecné vysledky o vztahu ceny
a kvality najdeme v McConnell (1968), Geistfeld (1982) a Dhugan (1984).

Vysledky a diskuse

Data z dotazniki jsou shrnuta do datového souboru spotrebitele.xlsx (viz webova
stranka https://is.vstecb.cz/auth/dok/rfmgr.pl?7upload_id=4380872).

Tabulka 1: Zakladni vysledky o jednotlivych proménnych jsou

Proménna Minimum  Median Primér Maximum Neuyedl
(pocet)
vék 23 38 41 68 -
pfijem (tis. K¢&) 8 18 17 38 22
vanoc¢ni utraty (tis. K<) 1 5 5,423 11 3
nakup v nabidce (stupné) -2 0 0,2651 2 4
nakup kvality (stupné) -2 0 0,4429 2 2
nakup v marketu (stupné) -2 0 -0,0010 2 2

Tabulka 2: Prehled o kvalitativnich proménnych, jejich tirovnich a ¢etnostech

Zaliby Nakup zbo#i Nékup zboZi Sluzby ovliviiuje
ovliviuje
vice 308  obleceni 389  zkuSenosti 317  zkuSenost 352
sport 234  elektronika 150  znacka 270 reference 329
cestovani 109  sport. potf. 120 reference 178  znacka 116
cetba 93 knihy 94 reklama 92 reklama 101
hudba 90 hracky 64  vice 80  vice 60
zahradka 59 vice 58 cena 46 cena 32
jiné 107  dalsi 125  dalsi 17 dalsi 10
Zdravotni stav Cena — kvalita Vyznani Pohlavi
Castecny ID 29 cena 492  ateista 641 muz 490
dobry 677  kvalita 491  neuvedl 83 zena 510
neuvedl 4 neuvedl 17 veérici 276
tplny ID 35

uspokojivy 255
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pokracovdni Tabulka 2: Prehled o kvalitativnich proménnych, jejich tirovnich
a Cetnostech

Vzdélani Povolani Rodinny stav
neuvedl 17 dtchodce 122 neuvedl 16
SSM 466  jinak 22 rozvedeny/a 145
VSB 129  neuvedl 14 svobodny/a 389
VSU 157  nezaméstnany 88  vdovec/va 49
7S 231  podnikatel 133 Zenaty/vdana 401
student 137
zameéstnanec 484

Alternativni proménné cena_kvalita vyjadiuje, zda zédkaznik preferuje vice cenu
nebo kvalitu.

Zavislost preferenci na pohlavi

Tabulka 3: Kontingencni tabulka a test
cena/kvalita muZ Zena

cena 242 250
kvalita 245 246

Pearson’s Chi-squared test
X-squared = 0.0497, df = 1, p-value = 0.8235

Muzi ve vybéru mirné preferuji kvalitu, Zeny cenu. Z chi-kvadrat testu vidime,
ze v celé populaci nezavisi preference ke kvalité nebo cené na pohlavi.

Zavislost preferenci na vzdélani
Tabulka 4: Kontingen¢ni tabulka, test a koeficienty kontingence
cena-kvalita neuvedl SSM VSB VSU ZS

cena 11 242 60 57 122
kvalita 5 217 69 95 105

X-squared = 15.0117, df = 4, p-value = 0.004677
Pearson: 0.1226442
Cramer: 0.1235771

Zakaznici se zékladnim vzdélanim (ZS) a stfedoskolaci s maturitou (SSM) ve
vybéru vice preferuji cenu, vysokoskolaci s titulem bakalaf (VSB) a zejména
vysokoskolaci s Gplnym vysokoskolskym vzdélanim (VSU) vice preferuji kva-
litu. Z testu vidime, Ze v celé populaci zavisi preference vyznamné na vzdélani.
Z vypoctu Pearsonova a Cramérova koeficientu kontingence vSak vidime, Ze
tato zavislost neni prilis silna. Souvisi to se zna¢nou variabilitou ¢etnosti v kon-
tingencni tabulce.
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Zavislost na povolani

Tabulka 5: Kontingenéni tabulka, test a koeficienty kontingence

povolani cena kvalita povolani cena kvalita
dichodce 80 41 podnikatel 48 85
jinak 8 14 student 69 67
neuvedl 7 6 zaméstnanec 227 243
nezaméstnany 53 35

X-squared = 28.8317, df = 6, p-value = 6.546e-05
Pearson: 0.1688033
Cramer: 0.1712609

7Z tabulky vidime, Ze cenu preferuji ve vybéru vyrazné dichodci a nezamést-
nani a Castecné i studenti, ostatni skupiny preferuji kvalitu. Preference zavisi
vyznamné na povolani. Intenzita této zavislosti je opét slabsi.

ZAvislost na rodinném stav

Tabulka 6: Kontingencni tabulka, test a koeficienty kontingence:

cena s , Zenaty/
kvalita neuvedl rozvedeny/a svobodny vdovec/va vdana
cena 5 84 196 34 173
kvalita 11 57 191 14 218

W = 0.8969, p-value j 2.2e-16
Pearson: 0.1446119
Cramer: 0.1461482

Cenu preferuji zejména rozvedeni a vdovci (vdovy) a mirné svobodni, kvalitu
preferuji vyrazné zenati (vdané). Preference zavisi vyznamné (ale se slabou
intenzitou) na rodinném stavu.

Zavislost na zdravotnim stavu

Tabulka 7: Kontingenéni tabulka a test

cena éasteény . , . oo
kvalita ID dobry neuvedl duplny ID uspokojivy
cena 17 333 3 17 122
kvalita 12 336 1 18 124

X-squared = 1.9193, df = 4, p-value = 0.7506

Ve vybérovych preferencich jsou jen malé rozdily. V populaci nezavisi prefe-
rence na zdravotnim stavu.
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Zavislost na nabozZenském vyznani

Tabulka 8: Kontingenéni tabulka, test a koeficienty kontingence
cena-kvalita ateista neuvedl véFici
cena 285 45 162
kvalita 344 36 111

X-squared = 16.0607, df = 2, p-value = 0.0003254
Pearson: 0.1267902
Cramer: 0.1278218

Cenu preferuji vice véfici a zakaznici, ktefi vyznani neuvedli; kvalitu prefe-
ruji ateisté. V celé populaci zavisi preference vyznamné (ale se slabou intenzi-
tou) na vyznani.

Zavislost na druhu nakupovaného zbozi

Po slouceni sloupcii, které obsahuji buniky s mensim poctem méteni, do dalsi
urovné, dostavame nasledujici kontingenéni tabulku, test a koeficienty kon-
tingence.

Tabulka 9: Kontingencni tabulka, test a koeficienty kontingence

zboZi cena kvalita zbozi cena kvalita
elektronika 59 91 obleceni 192 191
hracky 27 33 sport. potfeby 67 51
hudebni nosice 19 21 vice 23 33
knihy 56 58 dalsi 26 22
kosmetika, 6 7

X-squared = 19.6246, df = 9, p-value = 0.02038
Pearson: 0.1385294; Cramer: 0.1398781

V preferencich jsou vétSinou malé rozdily. Vyraznéji se lisi jen ndkup spor-
tovnich potfeb, kde zdkaznici preferuji cenu a nakup elektroniky a hracek, kde

zdkaznici preferuji kvalitu. Zavislost preferenci na 5% hladiné je vyznamna, ale
intenzita opét pomérné slaba.

Zavislost na faktorech, které ovliviuji nakup zbozi

Po slouceni sloupci, které obsahuji bunky s poc¢tem mensim nez 1, do dalsi
urovné, dostavame nasledujici tabulku.

Tabulka 10: Kontingencni tabulka, test a koeficienty kontingence
cena

cena dalsi refer. reklama vice zkuS. znacka

-kvalita
cena 34 2 83 50 29 175 119
kvalita 9 14 91 41 47 140 149

X-squared = 36.3021, df = 6, p-value = 2.408e-06
Pearson: 0.1887184; Cramer: 0.1921715
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Pokud nakup ovliviiuje cena, reklama nebo zkuSenosti, pak zakaznik prihlizi
vyraznéji k cené. Pokud nakup ovliviiuji reference, znacka nebo pokud nakup
ovliviiuje vice faktort, pak je vyraznéji prihlizeno ke kvalité. Preference zavisi
vyznamné na faktorech ovliviujicich ndkup zbozi. Intenzita zavislosti je opét
slabsi.

ZAvislost na zalibach

Po slouceni sloupci, které obsahuji bunky s poctem mensim nez 5, do dalsi
arovné, dostavame tabulku ¢. 11.

Tabulka 11: Kontingencni tabulka a test

zbozi cena kvalita zbozi cena kvalita
cestovani 56 52 sport 118 115
Cetba 46 43 vice 134 166
hudba 44 46 zahradka 35 23
neuvedl 15 12 dalsi 38 29

PC 6 5

X-squared = 7.8606, df = 8, p-value = 0.4472

Cenu preferuji zakaznici se zalibou zahradka a dalsi, kvalitu preferuji zdkaznici
s vice zalibami. Preference ke kvalité nebo cené v populaci nezévisi vyznamné
na zalibach.

Zavislost na mistu nakupovani

Tabulka 12: Kontingenc¢ni tabulka, test a koeficienty kontingence

obchod cena kvalita obchod cena kvalita
Albert 13 17 Kaufland 101 55
Billa 7 9 Lidl 56 28
Coop 0 2 Makro 23 50
Cyklo-Svec 1 0 Mercury 0 1
Globus 62 63 Norma 2 2
Igy 1 3 Penny 32 43
Internet 26 37 Pramen 1 0
Interspar 50 67 Terno 47 47
Jednota 5 3 Tesco 20 21
jinak 0 2 vice 45 41

X-squared = 49.1657, df = 21, p-value = 0.000476
Pearson: 0.2182512
Cramer: 0.2236426

Cenu preferuji zakaznici nakupujici v Kauflandu nebo Lidlu, kvalitu preferuji
zékaznici nakupujici v Albertu, Intersparu, Makru, Penny nebo na internetu.
Preference zavisi vyznamné na misté nakupovani. Tato zavislost neni prilis
silna.
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Je mozno shrnout, ze ze socidlnich faktorti zakaznik® ovliviiuji preference
ceny nebo kvality nejvyznamnéji rodinny stav a povolani. Vyznamné jsou také
nabozenské vyznani a vzdélani. Pro zna¢nou ménlivost dat je intenzita, s jakou
se tyto zavislosti projevuji, vesmés slabd. Nevyznamnymi faktory jsou pohlavi
a zdravotni stav (viz p-hodnoty test). Z kontingenénich tabulek vidime, Ze
kvalitu preferuji podle rodinného stavu Zenati (vdané), podle povolani pod-
nikatelé a mirné i zaméstnanci, podle nabozenského vyznani ateisté a podle
vzdélani vysokoskolaci. Ostatni kategorie spise preferuji cenu. U zkoumanych
produktovych faktor vyznamné ovliviiuji preference kvality nebo ceny faktory
ovliviujici nakup zbozi a druh nakupovaného zbozi. Intenzita zavislosti je opét
slabsi. Nevyznamné se jevi zaliby zakaznika. Nejvice je preferovana kvalita pti
nékupech podle znacky a podle reference. Reklama a zkuSenosti spise ovliviuji
zékaznika k preferovani ceny. K cené se nejvice pfihlizi pfi ndkupu potravin
a sportovnich pottfeb. P¥i rozhodovani podle druhu nakupovaného zbozi se nej-
vice prihlizi ke kvalité u elektroniky a hracek. Z geografickych faktort jsme
uvazovali jen misto ndkupu, které se jevi jako vyznamny faktor. Na kvalitu se
nejvice hledi pfi nakupech v specializovanéjsich obchodech.

Alternativni proménné cena_kvalita umoziiuje jen vyjadieni zdkaznika, zda
vice preferuje cenu nebo kvalitu. Podrobnéjsi vyjadieni vztahu zdkaznika k cené
nebo kvalité umoziuji kvantitativni (pofadové) proménné ndkup_nabidka a na-
kup _kvalita. Proménna nakup_nabidka je definovand pomoci pfistupu zakaz-
nika k cenovym nabidkdm v supermarketech. Zakaznik odpovida na otazku
»,2Kupujete vyrobky jen v nabidce“? Odpovi-li ,,ur¢ité ano“, nabyva proménna
nakup_nabidka hodnoty 2, ,spiSe ano“ hodnoty 1, ,,nevim“ hodnoty 0, ,spise
ne* hodnoty -1 a ,,ur¢ité ne“ hodnoty -2. Proménna nakup _kvalita je definovand
pomoci pristupu zakaznika ke kvalité nakupovaného zbozi. Zakaznik reaguje na
otazku ,Myslite si, ze v soucasné dobé vice nez kdykoliv dfive plati pravidlo:
Nejsme tak bohati, abychom mohli kupovat levné véci®“ ? Odpovi-li ,urcité
ano“, nabyva proménna nakup_kvalita hodnoty 2, ,,spiSe ano* hodnoty 1, ,,ne-
vim“ hodnoty 0, ,,spiSe ne“ hodnoty -1 a ,,urc¢ité ne“ hodnoty -2. Takto jsme
ziskali od respondentu specifikovanéjsi kvantifikovatelny pristup jeho vztahu
k cené a kvalité vyrobku.

Zavislost téchto dvou kvantitativnich proménnych na uvazovanych kvali-
tativnich faktorech byla zjistovdna pomoci jednofaktorové analyzy rozptylu
(JAR) v R. Protoze podminky normality a homoskedasticity dat pro pouziti
JAR nemusi byt v kazdém ptipadé splnény, budeme si vysledky ovéfovat i ne-
parametrickym Kruskal-Wallisovym testem (KWT) v R. Silu zévislosti budeme
popisovat korela¢nim pomérem eta (odmocnina z podilu meziskupinové sumy
¢tvercil uvazované kvantitativni veli¢iny ku celkové sumé ctverctli, pocitana
z tabulky analyzy rozptylu). Vysledky analyz jsou uvedeny v nasledujicich ta-
bulkich 13 a 14 (1. sloupec obsahuje nézev faktoru, 2. sloupec testové kritérium
JAR (F), 3. sloupec p-hodnotu testu JAR, 4. sloupec korela¢ni pomér (eta),
5. sloupec testové kritérium KWT (X?), 6. sloupec jeho p-hodnotu, 7. sloupec
vyjadiuje, zda proménnd zavisi na uvazovaném faktoru (ano nebo ne)).
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Tabulka 13: Zavislost proménné ndkup_nabidka na uvazovanych faktorech

l faktor ‘ F ‘ p-hodnota ‘ eta ‘ X2 ‘ p-hodnota ‘ zavislost ‘
pohlavi 8,19 0,004 0,090 | 8,07 0,0045 ano
vzdélani 8,13 | 1,86x107°® | 0,178 | 28,10 | 1,19%x107° ano
povolani 8,78 | 2,41x107% | 0,225 | 49,25 | 6,63x107° ano
rodinny stav 1,31 0,266 0,072 | 6,54 0,162 ne
zdravotni stav 4,10 0,0027 0,128 | 17,12 0,0018 ano
naboz. vyznani 2,86 0,058 0,076 | 5,20 0,074 ne
druh nakupu 1,58 0,016 0,240 | 56,77 0,020 ano
nakupni faktory 1,86 0,036 0,149 | 20,51 0,058 ano/ne
misto ndkupu 3,37 | 5,01x1077 | 0,260 | 65,05 | 2,11x107° ano
zaliby 1,46 0,028 0,254 | 62,09 0,046 ano

Tabulka 14: Zavislost proménné nakup_kvalita na uvazovanych faktorech

l faktor ‘ F ‘ p-hodnota ‘ eta ‘ X2 ‘ p-hodnota ‘ zavislost ‘
pohlavi 0,937 0,333 0,031 | 0,816 0,366 ne
vzdélani 1,819 0,123 0,085 | 9,821 0,044 ne/ano
povolani 4,525 0,00016 0,163 | 24,695 0,00039 ano
rod. stav 5,713 0,00015 0,150 | 23,793 | 8,79x107° ano
zdrav. stav 4,191 0,0023 0,129 | 16,010 0,0030 ano
nab. vyznani 15,269 | 2,94x10~7 | 0,173 | 31,704 | 1,31x10~" ano
druh nakupu 1,575 0,016 0,242 | 60,105 0,013 ano
nak. faktory 2,445 0,0029 0,177 | 29,070 0,0064 ano
misto nakupu | 5,974 | 1,02x107'% | 0,338 | 107,43 | 1,37x10 '3 ano
zaliby 1,841 0,00075 0,283 | 84,017 0,00037 ano

Nejsilngjsi zavislost proménné nakup_nabidka je na faktorech - misto na-

N

kupu, zaliby a druh nakupu. Nejsilnéjsi zavislost proménné nakup_kvalita je
na faktorech misto ndkupu, zaliby a druh ndkupu. Misto ndkupu vyslo v obou
analyzach jako nejsilnéjsi faktor zavislosti.
Zavislost obou kvantitativnich proménnych ndkup_nabidka a ndkup_kvalita
na dalsich kvantitativnich proménnych v datovém souboru byla zjistovana po-
moci korelacni a regresni analyzy v R. Pokud pouzijeme umélé promeénné,
mizeme k vysvétlujicim proménnym pridat i nékteré z kvalitativnich faktori.

Omezime-li se na linearni zavislosti, mizeme pomoci korela¢ni matice rozhod-

nout, které proménné do regresniho modelu zatadime.

Tabulka 15: Korela¢ni matice

nakup _kvalita
nakup_nabidka

prednost_supermarket

prijem
vanocni_utraty
vek

nakup_kvalita
1.0000000000
-0.0039970203
-0.0191385036
0.1596430895
0.0002739206
-0.1402701556

nakup_nabidka

prednost_market

-0.00399702 -0.01913850
1.00000000 0.19184961
0.19184961 1.00000000
-0.24222560 -0.15578498
-0.25386921 -0.10944378
0.10779680 -0.14587282
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Pokracovani Tabulka 15: Korela¢ni matice

prijem vanocni_utraty vek
nakup_kvalita 0.15964309 0.0002739206 -0.14027016
nakup_nabidka -0.24222560 -0.2538692149 0.10779680
prednost_supermarket -0.15578498 -0.1094437814 -0.14587282
prijem 1.00000000 0.5401948628 0.01113174
vanocni_utraty 0.54019486 1.0000000000 -0.04955189
vek 0.01113174 -0.0495518877 1.00000000

Proménna nakup_nabidka zavisi linedrné na vSech proménnych. Nejsilnéji
na proménnych vano¢ni_utraty a prijem.

Tabulka 16: Regresni model 1

Coefficients: Estimate Std. Error t value Pr(> |t|)

(Intercept) 0.528861 0.122388 4.321 1.71e-05  ***
vanocni_utraty -0.059520  0.013602  -4.376  1.34e-05  ***
prijem -0.016622  0.004568 -3.639  0.000288  ***
prednost_market 0.138365  0.024817 5575  3.20e-08  ***
vek 0.008656 0.002094 4.134 3.87e-05  ***

Residual standard error: 1.019 on 965 degrees of freedom
(30 observations deleted due to missingness)

Multiple R-squared: 0.1186, Adjusted R-squared: 0.115
F-statistic: 32.48 on 4 and 965 DF, p-value: < 2.2e-16

Vsechny regresni parametry jsou statisticky vyznamné, coz potvrzuje vy-
znamnou linearni zavislost proménné nakup_nabidka na vSech vysvétlujicich
proménnych. Hodnoceni nakupd v nabidce je nejvyznamnéji ovliviiovano vé-
nocnimi Gtratami a p¥ijmem (avSak zdvislost je nepfimd). Zakaznici preferujici
nédkup v marketu davaji preferencim ndkupt v nabidce v primeéru o 0,14 vyssi
hodnotu. Z uvedeného koeficientu determinace plyne, Ze modelem je vysvétleno
11,86 % zmén proménné nakup_nabidka.

Z korela¢ni matice vidime, ze proménna nakup_kvalita zavisi linedrné nej-
vice na pfijmu a véku. Zkusime dat do modelu i vanoc¢ni_ttraty.

Tabuka 17: Regresni model 2

Coefficients: Estimate Std. Error t value Pr(> [t])

(Intercept) 0.629653  0.119305  5.278  1.6le-07 ***
prijem 0.027130  0.004500 6.029  2.34e-09  ***
vek -0.009654  0.002059  -4.689  3.13e-06  ***
vanocni_utraty -0.046985  0.013459  -3.491  0.000503  ***

Residual standard error: 1.019 on 972 degrees of freedom
(24 observations deleted due to missingness)

Multiple R-squared: 0.05469, Adjusted R-squared: 0.05178
F-statistic: 18.75 on 3 and 972 DF, p-value: 7.954e-12
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Vsechny regresni parametry jsou statisticky vyznamné, coz potvrzuje vy-
znamnou linearni zavislost proménné nakup_kvalita na vsSech pouzitych vy-
svétlujicich proménnych. Nejvyznamnéji zvySuje preference ke kvalité piijem
(s rlistem pifjmu o tisic K¢ p¥i nezménénych ostatnich proménnych se zvy-
Suji primérné preference ke kvalité o 0,027), vék a vanocéni utrata (u obou je
zévislost nepfimd). Z uvedeného koeficientu determinace plyne, Ze modelem je
vysvétleno 5,47 % zmén proménné ndkup_kvalita. Znamené to, ze preference ke
kvalité jsou do analyzy zahrnutymi kvantitativnimi proménnymi ovliviiovany
jen malo, coz je v souladu s vypocitanymi korelacnimi koeficienty. Koeficient
determinace se zvysi, prfidame-li do modelu k vysvétlujicim proménnym jesté
kvalitativni proménnou misto_nakupu.

Tabulka 18: Regresni model 3

Coefficients: Estimate  Std. Error t value Pr(> |t])
(Intercept) 0.579052 0.213242 2.715 0.00674 Hox
prijem 0.020835 0.004500 4.630 4.17e-06  ***
vek -0.008103  0.002064 -3.925  9.30e-05  ***
vanocni_utraty -0.034630  0.013387 -2.587 0.00983 oK
nakup_kde [T.Billa] -0.421054  0.319098 -1.320 0.18731
nakup_kde [T.Coop] -1.247491  0.720892 -1.730 0.08387
nakup_kde [T.Cyklo Svec] 0.475270 0.999025 0.476 0.63437
nakup_kde [T.Globus] -0.030898  0.212110  -0.146  0.88421
nakup_kde [T.Gl6bus] 0.526700 0.720561 0.731 0.46498
nakup_kde [T.Hypernova] 1.248804 1.002510 1.246 0.21319
nakup_kde [T.Igy] 0.548644 0.526783 1.041 0.29791
nakup_kde [T.Internet) 0.249092  0.230892 1.079 0.28094
nakup_kde [T.Interspar] 0.060916  0.215611 0.283 0.77760
nakup_kde [T.Jednota) -0.937103  0.422575  -2.218  0.02682 *
nakup_kde [T.jinak] 0.674763 0.719220 0.938 0.34839
nakup_kde [T.Kaufland] -0.132498  0.208747 -0.635 0.52576
nakup_kde [T.Lidl] 0.146684 0.221271 0.663 0.50755
nakup_kde [T.Makro] 0.386035 0.230539 1.674 0.09436
nakup_kde [T.Mercury] 0.165791  0.719603 0.230 0.81784
nakup_kde [T.Norma) -0.705613  0.527138  -1.339  0.18103
nakup_kde [T.Penny] 0.597894 0.223530 2.675 0.00761 K
nakup_kde [T.Pramen] -0.385810  0.999322  -0.386  0.69953
nakup_kde [T.Terno] 0.051350  0.218766 0.235 0.81447
nakup_kde [T.Tesco] 0.199507  0.244600 0.816 0.41491
nakup_kde [T.vice] -0.630994  0.222665 -2.834 0.00470 oK

Signif. codes: 0 "*** 0.001 "**’ 0.01 "*’ 0.05°.7 0.1’ 1

Residual standard error: 0.9795 on 951 degrees of freedom
(24 observations deleted due to missingness)

Multiple R-squared: 0.1458, Adjusted R-squared: 0.1242
F-statistic: 6.761 on 24 and 951 DF, p-value: < 2.2e-16

Urovné proménné misto_nakupu jsou srovnany abecedné. Referencni rovni je
Albert. Prumérné preference ke kvalité u nakupujicich v Albertu jsou urceny
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absolutnim ¢lenem (0,579). Koeficienty u jednotlivych trovni mista ndkupu
udévaji, o kolik se zméni prumérné preference ke kvalité pfi ndkupu v misté
uvedeném v hranatych zavorkach, v porovnani s nakupem v Albertu. Nejvyssi
preference ke kvalité davaji nakupujici v Hypernové (1,828) a v Penny (1,176),
nejnizsi davaji nakupujici v Coop (-0,668) a v Jednoté (-0,358). Koeficient de-
terminace byl zvysen na 14,58 %.

Zaveér
Podrobnym dotaznikovym Setfenim, jeho analyzou a interpretaci vysledkt byla
hypotéza o preferenci kvality nad cenou o¢ima spotiebitelti prozkouména, jak
zavisi na zjisténych socidlné ekonomickych faktorech a i na nékterych kvanti-
tativnich proménnych. Vysledky jsou uvadény vzdy za provedenou analyzou.
Celkové lze fici, ze pri rozhodovani zakaznikti mezi kvalitou a cenou byli
zékaznici nejvyznamnéji ovliviiovani v uvedeném poradi nasledujicimi faktory:
rodinny stav, faktory ovliviiujici nakup zbozi, povolani, naboZenské vyznani
a vzdélani. Preference k nakupu zbozi v cenovych nabidkach byly nejvyznam-
néji ovliviiovany v uvedeném poradi faktory povolani, misto ndkupu, vzdélani
a z kvantitativnich proménnych vanoc¢nimi atratami, vékem, pfijmem. Prefe-
rence k nakupu kvality byly nejvyznamnéji ovliviiovany v uvedeném poradi
faktory povolani, misto ndkupu a vzdélani a z kvantitativnich proménnych pri-
jmem, vékem a vadnoc¢nimi utratami.
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Grafy operacnich zesilovac¢ti vhodné pro
plné grafové reseni spinanych obvodu

Bohumil Brtnik
Vysoka skola polytechnickd Jihlava

Abstrakt

Jednou z moznosti feSeni obvod se spinanymi kapacitory je feSeni plné
grafové. Pti tomto feSeni 1ze aktivni prvek téchto obvod, jimz je operacni
zesilovaé, znazornit riaznymi typy jeho grafi. Porovnani jednotlivych typu
téchto grafi je uvedeno na nasledujicich strankach. Diskutovand proble-
matika se omezuje na takovy vztah mezi spinaci frekvenci a priabéhem
kmitoctové charakteristiky zesileni opera¢niho zesilovace v oteviené smy-
Cce zpétné vazby, kdy lze jesté povazovat operacni zesilova¢ za idedlni,
tedy kdy jeho zesileni s kmitoctem jesté natolik neklesa, aby jej nebylo
mozno prestat povazovat za nekonecné velké.

Klid¢ova slova: transformacni graf, dvojgraf, graf na zakladé modifiko-
vané metody uzlovych napéti, graf signdlovych toku, MC-graf, sumarni
graf

Uvod

Jednou z moznosti feSeni obvodi se spinanymi kapacitory je feSeni plné grafové,
pfi némz se cely obvod znézoriiuje grafem (Dostal a Mikula 1992). I pouzity
operacni zesilovac se grafové znazoriuje riznymi typy grafi. Nékteré tyto grafy
vsak mohou vést k redukci poc¢tu uzli a tim i ke zjednoduSeni vysledného
sumarniho grafu, zahrnujictho vSechny faze spinéani.

Reseni plné grafovymi metodami, publikované u nas Mikulou a Dostalem
(1985), vsak zahrnovalo spinané obvody bez rozliSeni jednotlivych fazi spinani.
Existuji vsak i plné grafové metody zahrnujici vSechny faze spindni p¥i spindni
vicefdzovém (Dabrowski a Moschytz 1990) i pfi spindni pouze dvojfazovém
(Brtnik 2011). Pravé na tyto je nasledujici text zaméfen.

Grafy operacnich zesilovaci

Pro snadnou moznost nazorného a jednoduchého porovnani jednotlivych grafi
bude v dalsim vyfeSen s vyuZitim rtznych grafu priklad jednoduchého obvodu,
jehoz schéma zapojeni je na obrazku 1. Obvod majici ¢tyfi uzly zahrnuje ide-
alni operacni zesilova¢, kapacitor C2 a spinany kapacitor C1. Aby nedochézelo
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k zdménam mezi Cisly uzli a fazemi spinani, budou jednotlivé faze znaceny
pismeny jakozto suda a licha, zatimco uzly budou oéislovany. Ukolem Feseni
vzdy bude sestavit sumérni graf zahrnujici vSechny faze spinédni, aby z nich
bylo mozZno urcit prenosy napéti ze sudé do sudé a liché faze a z liché do liché
a sudé faze spindni (Martinek, Bores a Hospodka 2003).

Obréazek 1: Schéma zapojeni pro priklad

O s . |

Zdroj: vlastni

Uziti transformaénich grafa

Metodu redukce poctu proménnych spojenou s redukci poc¢tu soufadnic lze
realizovat taktéz s vyuzitim transformacnich grafi. Transformacni graf opera-
¢niho zesilovace (Mikula 1978), jehoz invertujici vstup je oznacen 1 a vystup
2, je na obrazku 2. Vlivem nekoneéné velkého napétového zesileni A idealniho
operac¢niho zesilovace pro vstupni napéti plati v limité vztah:

_ ) 1 ~
U; = lim Z'UQZO,

a—r o0
takze vstupni napéti vypadne, coz lze graficky znazornit vynechanim oteviené
Sipky ve vétvi vedouci do uzlu I. Vztah pro vstupni proud I~1 = - fQ 1ze prepsat
a
-~ ] =~

do tvaru I = I — — - I3 a vlivem nekonec¢né velkého proudového zesileni a v li-

~ 1
mité bude I = lim ([; — — -

a—o00 a
jiz transformaci napéti vypadl, oznaci se tento proud jako I3, coz lze graficky
znazornit vynechanim oteviené Sipky ve vétvi vedouci z uzlu 2. Transformacni
graf je tedy tvoren vétvi vedouci z uzlu 1 do uzlu 2 s pfenosem proudu, vyzna-

¢enym uzavienou Sipkou, a vétvi vedouci z uzlu 2 do uzlu 2 s prenosem napéti,
vyznacenym otevienou Sipkou.

I~2> = I~1 , kde I je novy proud. Protoze index 1

Obrazek 2: Transformacni graf operac¢niho zesilovace

1: 2

Zdroj: vlastni
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Plné grafové feseni obvodu, jehoz schéma zapojeni je na obrazku 1 s vyuzi-
tim tohoto transformac¢niho grafu, které bylo publikovano napt. Dostalovou,
Matouskem a Brtnikem (2011), pak je na obrazku 3. Pro vlastni grafickou
konstrukei je vhodné uziti graft zjednodusenych (Dostal 1984), kdy se dvojice
vétvi mezi dvéma uzly znazorni jedinou vétvi s obousmérnymi sipkami. Nejprve
je treba zakreslit MC-grafy obvodu v hornich ¢astech, pak ¢tyfi vicenasobné
transformacni grafy pro vSechny faze SS, LL, SL a LS, z nichz se ziskaji grafy
transformované. Dole je pak vysledny graf suméarni, sestaveny z téchto trans-
formovanych grafa.

Obrézek 3: Plné grafové feSeni obvodu transformacnimi grafy

S8

o}

16.=28

15.=25

Zdroj: vlastni
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Aplikaci Masonova pravidla pro vyhodnoceni grafu s vlastnimi smyckami
(Biolek 2004) na zkraceny sumérni graf (tedy na graf s vynechanou vlastni smy-
¢kou u vstupniho uzlu a s vynechanymi vétvemi do tohoto uzlu vstupujicimi)
lze pak snadno vyhodnotit zddany prenos F

Fo 2P0 B
Vo3 s® . VR

piicemz p(;) je pfenos pfimé cesty ze vstupniho uzlu do vystupniho, A je de-
terminant té ¢asti grafu, které se tato pfima cesta nedotyka, V soucin pfenosu
vlastnich smyéek, V&) pienos k-té orientované smycky a S5) je pienos vlast-
nich smycek, kterych se tato orientovana smycka V(%) nedotyka.

U.
Napriklad pfenos napéti Z4L pak bude:
Uis
P Usr,  Usp=ar 200 Aw)

T Uis Uis—as V-2 SE.VE)

. Zécl . (_CQ) . 27%61

1

(—Ca)  (—C2) — (27 3Cy) - (—273Cy)  27'Ca—Ca

Uziti dvojgrafu

Jiny obraz transformace soufadnic spojeny s redukci poc¢tu proménnych posky-
tuje dvojgraf (Vlach a Singhal 1994).
Vlivem nekone¢ného zesileni napéti vypadne v limité vstupni napéti U; =

N = . . .
lim — - Uy = 0. Protoze operacni zesilova¢ se na vystupu chova jako zdroj
a—» 00

napéti, majici definované napéti, ale ne proud, nelze sestavit rovnici pro vy-
stupni proud I>. RozliSeni toho, ze vypadava vstupni napéti U; a vystupni
proud I, umoznuje grafickou cestou pravé dvojgraf, tedy zvlasté zakresleny
graf pro proud pii uziti metody uzlovych napéti, resp. naboj pfi uziti analo-
gické metody uzlovych nabojovych rovnic (s indexy ve ¢tverci) a pro napéti
(s indexy v trojihelniku).

Reseni obvodu z obrazku 1 aplikaci dvojgraft je uvedeno na obréazku 4. Zde
v ovalu jsou pro orientaci uvedena puvodni ¢isla uzli, ve ¢tverci pak Cisla uzla
nabojového grafu, tj. Q-grafu, a v trojuhelniku ¢&isla uzld napétového grafu, tj.
U-grafu.

P¥i vlastnim FeSeni je nutno nejprve zakreslit schémata zapojeni zvlast pro
sudou a pro lichou fazi, tato jsou v horni ¢asti obrazku. Zakresli se orientované
Q-grafy a U-grafy pro tato dil¢i schémata, v nichz se nasledné vyhledavaji
spolecné netplné kostry, z nichz se sestavi sumarni graf postupem uvedenym
napft. Brtnikem (2011), kdy pfenosy vétvi mezi opacnymi fizemi se vynésobi
navic ¢lenem z~"/2, tento sumérni graf je nakreslen dole. Zkriceny sumérni
graf se nakonec vyhodnoti opét Masonovym pravidlem pro vyhodnoceni grafu
obsahujiciho vlastni smycky

2P - Ag

F:szs(K).v(K)‘
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Obrazek 4: Plné grafové feseni obvodu dvojgrafy

2 @ ®
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LL:
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-C, (28, 25)

C, (1S, 1L)

-C, (28, 1L)

15.=28

Zdroj: vlastni

Protoze vysledny transformovany graf ziskany dvojgrafovou metodou je stejny
jako vysledny graf ziskany uzitim transformacnich graf, bude i jeho vyhodno-

U.
ceni shodné, pfenos napéti napft. # tedy opét z Masonova pravidla pro graf
15

s vlastnimi smyckami bude:

o Ui Usi-ar 2.P6) - A

T Uis  Uigmas V- S SE) LY EK) -

2%01 '(—Cg) Z_%Cl

C(=Ca) (=Ca) = (—273Ch) - (—273Cy) 20—y

Uziti pfimého vyhodnoceni stavu spina¢i vyuzitim grafu operac¢niho
zesilovacde zkonstruovaného na zakladé modifikované metody uzlo-
vych napéti

Pfi feSeni se opét nejprve zakresli dil¢i schémata pro obé faze spinani, v nichz
vSak jiz neni nutno rozliSovat ndbojovy a napéfovy graf. V diléich schématech
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se pro znazornéni ideadlniho operac¢niho zesilovace vyuziva graf sestaveny na za-
kladé modifikované metody uzlovych napéti (Biolek 2004), ktery je na obrazku
5, kde indexem 1 je oznacen jeho invertujici vstup a indexem 2 vystup.

Obrazek 5: Graf idealniho opera¢niho zesilovace

Zdroj: vlastni

Pro tato schémata se nésledné zakresli algoritmem popsanym u Brtnika (2012)
sumarni graf, ktery je na obrazku 5 dole. P¥itom se s vyhodou vyuzije osvédce-
ného zjednoduseného grafu, popsaného Dostélem (1984).

Obrazek: 6 Plné grafové feseni obvodu pfimym vyhodnocenim stavu spinact

vyuzivajici graf operacniho zesilovace zkonstruovany na zakladé modifikované
metody uzlovych napéti

@ ©

Zdroj: vlastni
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Zkraceny sumarni graf se vyhodnoti opét Masonovym pravidlem. Napf. prenos

U.
napéti ZAL tak bude:
Uis

P Usr Usr >.p6) A

~ Uis Uis=2s V=380 . y&E) -

_ 2720 (=1) - (=Cy) - (~1)
Cy0-Co-0—2"3Cy (=1)-—272Cy-(=1) — 27 2Cy - (1) - (=2~ 2C%) - 0+
+C2-(-1)-C2-(-1)—=C2-(-1)-0+C2-(—-1)-0

—273CC,Co 1o
*Z_%szz_%02+02~02 *Z_%szcz

Uziti pfimého vyhodnoceni stavu spinac¢u vyuzitim grafu operac¢niho
zesilovace zkonstruovaného na zakladé grafu signalovych toku

Pokud se pro sestaveni sumarniho grafu vyuzije graf idedlniho opera¢niho zesi-
lovace, sestaveny na zakladé grafu signalovych toku, ktery je popsan u Punco-
chafe, Mohylové a Orsiga (2012) a nakreslen na obrazku 7, bude vysledny
sumarni graf mit tvar zndzornény na obrazku 8 uprostied.

Obrazek 7: Graf idedlniho operacniho zesilovace

Zdroj: vlastni

Tento suméarni graf je sestaven ze zjednoduSenych grafi stejnym zptsobem
jako v predchozich odstavcich. Zjednoduseni spociva v tom, ze namisto smy-
¢ky mezi dvéma uzly se zakresli vétev s obousmérnymi Sipkami, ke kterym se
poznamenaji nalezité pfenosy pro patfiény smeér.

V dalsim kroku se odstrani vlastni smycky u jednotlivych uzlt vydélenim
prenosu vétvi vstupujicich do uzlu pfenosem vlastni smycky prislusného uzlu
(Punc¢oché¥, Mohylova a Orsag 2012). Graf po této upravé je nakreslen na
obrazku 8 dole.

Zkraceny sumarni graf se vyhodnoti opét Masonovym pravidlem, tentokrat
vsak ve tvaru pro graf bez vlastnich smycek:

2P0 - B

F=T"ysm
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U
Pfenos napéti (pro moznost srovnani opét #) vSak v tomto pripadé bude

1
po dosazeni hodnot odectenych z grafu dan znacné nepiehlednéjSim a proto
i ponékud komplikovanéjsim vztahem:

Obrazek 8: Plné grafové feseni obvodu pfimym vyhodnocenim stavu spinact
vyuzivajici graf opera¢niho zesilovace zkonstruovany z grafu signalovych toku
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Vysledky

Porovname-li vysledné suméarni grafy z obrazka 3, 4, 6 a 8, 1ze ucinit néasledujici
zévéry: Na prvni pohled je patrné, ze uziti transformacnich grafi a dvojgrafu
vede k sumarnimu grafu o pouhych tfech uzlech, jehoz vyhodnoceni Masono-
vym pravidlem je velmi snadné: suma piimych cest (tedy citatel Masonova

. . e oo Uss, . )
vztahu) je tvofena pii vypoétu pfenosu napéti U—Jedmou veétvi p(;y, kterd se
18

nedotyka jediného uzlu A;), v piipadé prenosu % pak dvéma vétvemi, které
v8ak prochézeji vSemi uzly. V pfipadé konstrukce xlgfchézejici z pfimého vyhod-
noceni stavu spinac¢t vyuzitim grafu operacniho zesilovace zkonstruovaného na
zékladé modifikované metody uzlovych napéti, anebo grafu signalovych toku
je v suméarnim grafu pét uzli, jeho vyhodnoceni bude tedy mnohem pracnéjsi.
Protoze dva z prenosu vlastnich smycek jsou v grafu zkonstruovaném na za-
kladé modifikované metody uzlovych napéti nulové, soucin vlastnich smycek V
ve jmenovateli bude nulovy. Také sou¢iny smycek s vlastnimi smyckami s nu-
lovym pfenosem budou nulové.

V pripadé grafu operac¢niho zesilovace zkonstruovaného na zakladé grafu
signalovych tokd po odstranéni vlastnich smycek ve jmenovateli prenosu se jiz
nulové ¢leny neobjevuji, redukce poctu ¢lenti jmenovatele v porovnani s pred-
chozim prfipadem zde nenastava a je nutno ji provést numericky. Porovnanim
jmenovateli je zfejmé, ze v tomto pripadé€ se zde naléza celkem 18 ¢lenti, za-
timco v predchozim pfipad€ je to pouze 6 Clentl, pfi¢emz z toho 4 jsou nulové.
V pripadé aplikace grafu signalovych tokd pro reprezentaci operacniho zesi-
lovace je tedy nutno pomérné pracné vyhledavat ¢leny s opa¢nymi znaménky,
které se navzajem vyrusi, az zbydou pouze ¢leny dva. V tomto pfipadé se najde
16 takovych cleni.

Diskuse

Z hlediska co nejjednodussiho suméarniho grafu, tedy grafu o co nejmensim
poctu uzla a smycek, coz umozni velmi snadné vyhodnoceni, lze tedy uzaviit,
ze nejvhodnéjsi se jevi uziti transformacnich grafi a dvojgrafa. Uziti grafu
operac¢niho zesilovace zkonstruovaného na zakladé modifikované metody uz-
lovych napéti, anebo grafu signalovych toku vede sice v obou pfipadech na
stejné rozsahlé grafy, ale diky nulovym pienostim nékterych vlastnich smycek
je vyhodnoceni grafu zkonstruovaného na zékladé modifikované metody uzlo-
vych napéti snadnéjsi. Sama tato modifikovand metoda redukuje pocet ¢lent
ve jmenovateli Masonova vztahu.

Zavér

Podle Biolka a Biolkové (2001) je dilezitym pedagogickym cilem poskytnout
studentiim U¢inny néastroj pro tzv. ,ru¢ni“ feseni jednoduchych obvodi s ak-
tivnimi prvky, které by elektroinZzenyr mél umét fesit i bez pocitace a spe-
cializovaného softwaru, pfiéemz v téchto pripadech metoda grafova muze byt
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jednodussi nezli metoda maticova. Pro plné grafové feseni jednodussich obvodu
se spinanymi kapacitory se na zakladé vyse uvedeného rozboru jevi z hlediska
snadného a piehledného ,,ruéniho“ feseni vyuziti nejlépe transformacnich grafi
anebo dvojgrafi.
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Graphs of Operational Amplifier Suitable for Full
Graph Solutions of Switched Circuits

Full graph solution is one of the possible solutions of Switched Capacitors Cir-
cuits. Active element of these circuits, which is the operational amplifier can
be represented by different types of graphs. This paper deals with the the com-
parison of different types of these graphs on the following pages. The problem
discussed is limited to a relationship between the switching frequency and fre-
quency characteristics of operational amplifier, when the operational amplifier
is ideal. This means that the gain of operational amplifier remains almost in-
finitely large at the considered frequencies.
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Vyuziti krajinnych indext pro
hodnoceni suburbanizované krajiny

Petr Tomések

Ceska zemé&délska univerzita v Praze

Abstrakt

Prispévek se zabyva vlivem suburbanizace na strukturu krajiny v se-
verovychodni ¢asti Prahy. Vyzkum byl realizovan pro obdobi mezi lety
1990 az 2006, a to pomoci vektorovych dat Corine Land Cover. Analyza
struktury krajiny byla provedena pomoci krajinnych metrik (Class Area,
Number of Patches, Mean Patch Size, Area-Weighted Mean Shape, Edge
Density, Shannon’s Diversity Index). Vysledky vyzkumu ukdzaly konti-
nualni expanzi méstského prostfedi na tikor zejména zemédélskych ploch.

kové diverzity krajiny a délky ekotond.

Kli¢ova slova: suburbanizace, krajinnd metrika, struktura krajiny, he-
terogenita, Corine Land Cover, suburbanizace

Uvod

Suburbanizace v dnesni dobé velmi vyznamné ovliviiuje zivotni prostfedi. M4
vliv na jeho pfirodni, kulturni i socioekonomické slozky (Wyly 1999). Ve zpravé
vydané Evropskou agenturou pro Zivotni prostiedi (EEA 2006) je suburbani-
zace zminovana jako klicovy proces, ktery méa na svédomi celou fadu nega-
tivnich dopadt na krajinu. Krajina, kterd je soucasti prirodniho a kulturniho
dédictvi a jejiz ochrana je zakotvena v narodni legislativé i mezinarodnich prav-
nich dokumentech, doznava diky suburbaniza¢nimu procesu zasadnich zmén
a potencialné je jimi ohroZena celd fada nenahraditelnych krajinnych funkci
(biotopy, produkce potravin, moznost rekreace, retenéni funkce, estetické prvky
atd.) (Ulfarson a Carruthers 2006; Romportl a Chuman 2010; Posova a Sykora
2011; Simon 2011).

Suburbanizace ovliviiuje krajinu ve tfech zakladnich rovinach, které se vza-
jemné prolinaji. Mezi ty nejvyznamnéjsi patii ovlivnéni ve smyslu: 1) zmén
kvality krajinného pokryvu a miry antropogenniho ovlivnéni dyna-
miky procesu v krajiné (Solon 2009; Turan et al. 2010; Jian et al. 2011;
Veteikes et al. 2011); 2) zmén ve struktufe krajiny, tzn. jeji celkové
prostorové heterogenity (Jongman 2003; Sveda a Vigasova 2010; Tian et
al. 2010), diverzity krajiny (Zhou a Ma 2000; Romportl a Chuman 2010) nebo
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fragmentace jejich ¢asti do ploch izolovangch liniovymi bariérami (Munroe et
al. 2005; Jaeger et al. 2007; Gao a Li 2011); 3) zmén krajinnych funkci,
tzn. zmén v energomateridlovych tocich (Tian et al. 2010), snizovéani bi-
odiverzity (Burcher a Benfield 2006; de Olivera et al. 2011; Nilon 2011; Ge et
al. 2012) nebo degradaci estetickych hodnot krajiny (He et al. 2005).

K hodnoceni vyvoje struktury krajiny a zjisténi zmén, které v ni probi-
haji, se dnes velmi ¢asto vyuZivaji krajinné metriky (Li et al. 2000; Pixova
a Sklenicka 2005). Ty poskytuji informace napf. o rozloze a hustoté plosek,
rozmanitosti krajinného pokryvu, obvodu a tvaru ploSek nebo typt okrajt
plosek a poskytuji tak obraz o uspradani a skladbé krajiny. Informace ziskané
o stavu krajiny prostrednictvim krajinnych indexti a ve spojeni s informacemi
o ekologickych jevech a antropogennich procesech se tak mohou stat uziteénym
néstrojem k hodnoceni vyvoje krajiny v éase (Olsen et al. 2006). Vysledky tako-
vych analyz mohou slouzit jako podklad a informace o stavu krajiny a ekologic-
kych procesech v ni probihajicich napf. pro organy ochrany zivotniho prostredi,
krajinné a tizemni pldnovani anebo védecké pracovniky (Botequilha Leitdo et
al. 2002). Velkou pfednosti krajinnych indexii je i to, Ze mohou byt vyuzity
k hodnoceni zmén a vyvoje prostfedi v Case a zaroven mohou slouzit i jako
néastroj k hodnoceni stavu zivotniho prostfedi (Olsen et al. 2006). Vypocty
krajinnych indext se dnes realizuji nej¢astéji ve dvou softwarech. Jedna se bud
o Fragstats nebo Patch Analyst. Fragstats je samostatny program, oproti tomu
Patch Analyst je rozsifenim programu ArcGIS.

Cilem této studie bylo vyhodnoceni vlivu procesu suburbanizace na struk-
tury krajiny v pfiméstské oblasti Prahy pomoci krajinnych metrik (Tang et
al. 2008). Vyzkum byl realizovan pro obdobi mezi lety 1990 az 2006, protoze
v tomto obdobi zde doslo k velkému nartastu vystavby. Jako podkladovych
dat bylo vyuzito vektorové verze Corie Land Cover, ktera je pro toto obdobi
dostupné. Vyuziti krajinnych metrik v této studii slouzilo k simulaci vyvoje
dynamiky krajiny a to umoznilo odpovédét na otéazky, jaky byl vyvoj krajiny
mezi témito lety, jak se zménilo jeji usporadani a také jak velky byl vliv subur-
banizace. Analyza stavu prirodnich zdroju a jejich prostorového usporadani je
ekologicky, socialné i ekonomicky prospésna a umoznuje pochopit vliv procesu
vystavby na stav krajiny a pfijmout rozhodnuti k efektivnimu fizeni a ochrané
prirodnich zdroju.

Material a metodika

Zajmové tizemi je priméstskou oblasti hl. mésta Prahy a je slozeno ze 13 kata-
stralnich izemi{ (Bofanovice, Velen, Hovorc¢ovice, Zdiby, Bfezinéves, Podolanka,
Piezletice, Tieboradice, Migkovice, Dolni Chabry, Cakovice, Dablice, Vinof),
viz obrazek ¢. 1. Tato oblast méa rozlohu 5838 ha a nachéazi se na severovychod-
nim okraji Prahy.

Mezi dominantni typy krajinného pokryvu zde patii zemédélské plochy, ur-
banizovand tizemi, lesni porost, topograficky méa celé tizemi velmi plochy reliéf.
Z urbanistického hlediska je lokalita kombinaci prvki méstské a venkovské za-
stavby. Béhem zajmového obdobi, jehoz zacatek je spojen se zménou politického
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rezimu a rastem ekonomiky, se v celé oblasti realizovala zejména nova rezide-
néni vystavba, a to ve formé novych obytnych domu a komplexi rodinnych
domt. Doslo k nové vystavbé ve vesnicich i k rozsifovani zastavéného tzemi
Prahy. Komerc¢ni vystavba probihala zejména v obdobi mezi lety 2000 a 2006.
Vystavba se realizovala jak formou pfimé navaznosti na stavajici zastavbu, tak
i mnohdy bez pfimé navaznosti. Problémem bylo, Ze se velkd ¢ast vystavby
realizovala i na tzv. greenspace.

Obr.1: Zobrazeni zajmového tizemi (hranice Prahy — ¢ernd, vybrand katastralni
uzemi — bil4)

Zdroj: Narodni geoportal Inspire

K hodnoceni vyvoje struktury krajiny bylo vyuzito softwaru Patch Analyst
4.0, ktery umoziiuje provadét hodnoceni stavu krajiny jak pro jednotlivé tridy
krajinného pokryvu (tzv. class level), tak i pro celé tzemi (tzv. landscape le-
vel) (Elkie et al. 1999). Jako podkladova data ke studiu pfiméstské krajiny byla
vyuzita vektorova verze Corine Land Cover pro roky 1990, 2000 a 2006.

K hodnoceni struktury krajiny se vyuZiva nej¢astéji informaci, jako je pocet
stanovist, jejich velikost, relativni etnost anebo informace o jejich tvaru (Gene-
letti 2004). Proto byly k hodnoceni dynamiky krajiny vyuZity tyto indexy: (1)
Class Area (CA), (2) Number of Patches (NumP), (3) Mean Patch
Size (MPS), (4) Area-Weighted Mean Shape Index (AWMSI), (5)
Edge Density (ED), (6) Shannon’s Diversity Index (SHP). Index CA
byl vybréan, protoze umoziuje spocitat rozlohu jednotlivych t¥id krajinného po-
kryvu (Elkie et al. 1999). Index NumP umoziuje spoéitat plosky v ramci ur¢ité
t¥idy krajinného pokryvu, anebo v rdmci celého zadjmového tizemi. Indexy CA



Littera Scripta, 2013, ro¢. 6, ¢. 1

186

Tab. 1: Krajinné metriky pouzité ve studii

Index

Vzorec

Popis

Class Area (CA)

OA = 2= (ha)

a;; vyjadfuje rozlohu plosky j urcité
t¥idy krajinného pokryvu, A vyjadiu-
je rozlohu celého zajmového tzemi

Number of Patches (NumP)

NumP =", P;; (none)

P; vyjadiuje typ plosky

Mean Patch Size (MPS)

Q\L

MPS = 2] (1)

a; vyjadiuje rozlohu plosky, m vyja-
dfuje celkovy pocet plosek

Area-Weighted Mean Shape Index
(AWMSI)

AWMSIT =377, ﬁsmmuz A%:iv% (none)

j=1

P;; vyjadtuje obvod plogky ij, min
P;; vyjadfuje nejmensi obvod plosky
ij v celé krajiné, a;; vyjadiuje rozlo-
hu plosky j z ¢ — tiidy krajinného po-
kryvu

Edge Density (ED)

ED = ZE.; (m/ha)

TFE vyjadfuje obvodové linie mezi
jednotlivymi t¥idami, T'L A vyjadiuje
celkovou rozlohu

Shannon’s Diversity Index (SHP)

SHP = — MUWH pilnp;

P; vyjadfuje podil t¥idy ¢ v zdjmo-
vém
azemi

Zdroj: Vlastni
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i NumP pomaéhaji odhalit zmény v dynamice krajiny. Index MPS byl vybran,
protoze je primarnim prediktorem diverzity prostiedi. Index AWMSI je tvarovy
index a umoznuje zhodnotit diverzitu a fragmentaci prostfedi. Edge Density byl
vybran pro hodnoceni heterogenity a k hodnoceni ekologickych dopadu tvaro-
vych zmén na jednotlivad spolecenstvi. Tento index je pomérem délky okrajiu
a rozlohy urcitého typu krajinného pokryvu a muze se pocitat jak pro jednot-
livé t¥idy, tak pro celé izemi. Index SHP byl vybran, jelikoZz shrnuje informace
o po¢tu druht krajinného pokryvu a velikosti jejich zastoupeni na lokalité (An-
twi et al. 2008; Sinha et al. 2011). Blizsi popis jednotlivych metrik je uveden
v tabulce ¢. 1.

Vysledky
Zmény v krajiné mezi lety 1990—-2006

Data Corine Land Cover (CLC) poskytuji informace o rozloze na tfech trov-
nich. Na té nejhrubsi Grovni jde o rozdéleni krajinného pokryvu na urbanizo-
vana uzemi, zemédélské plochy, lesy a prirodé blizké plochy, humidni tzemi
a vodni plochy. V zadjmovém tzemi se vyskytuji prvni tfi soubory krajinného
pokryvu (tabulka ¢. 2). Celkové je mozné konstatovat, Ze urbanizované plochy
se zvysily za 16 let o 2,6 %, coz vSak predstavuje nartst o 152,9 ha. Vystavba
byla provadéna na tkor zemédélskych ploch, jejichz vymeéra se snizila za 16 let
0 3 % (183 ha). Stav lesti a pfirodé blizkych ploch se v oblasti mezi lety 1990
a 2000 nezménil, mezi lety 2000 a 2006 doslo dokonce k naristu vymeéry tohoto
druhu krajinného poméru, a to o 0,4 % (30,6 ha).

Tab. 2: V§voj rozloh krajinného pokryvu mezi lety 1990-2006

N 1990 2000 2006
Druh krajinného pokryvu e o T 7 ha 7
Zemédélské plochy 74711,2 | 80,6 | 4634,6 | 79,4 | 4527,7 | 77,6
Urbanizovana tzemi 956,4 16,4 | 1033,0 | 17,6 | 1109,3 19
Lesy a prirodé blizké plochy 170,5 3,0 170,5 3 201,1 3,4

Zdroj: Vlastni

Podrobnéjsi rozliseni vyvoje krajinného pokryvu poskytuje tabulka ¢. 3. Nej-
vyznamnéjsi nartst byl zaznamenan ve tfidé nesouvislé méstské zastavby, a to
02,5 % (122,7 ha). Mezi lety 2000 a 2006 doslo k naristu rozlohy pramyslovych
objekti, a to o 11,1 ha, v oblasti navic bézela intenzivni vystavba zejména lo-
gistickych arealdl, které zaujimaji rozlohu 8,3 ha. Nova vystavba se realizovala
na ukor orné pudy. Pozitivni vSak je, Ze nova vystavba pramyslovych objekti
se realizovala na tzv. brownfields a béhem sledovaného obdobi nedoslo k po-
klesu rozlohy pfirodé blizkych prvkt. Naopak tfidy luk, smésic poli a trvalych
plodin zaznamenaly nardst o 2,7 ha.



188

Tab. 3: Vyvoj rozloh krajinného pokryvu mezi lety 1990-2006

Littera Scripta, 2013, ro¢. 6, ¢. 1

o 1990 2000 2006
Druh krajinného pokryvu T [ % T [ 7 T [ 7
Nesouvisla méstska zastavba 788,4 | 13,4 | 829,0 | 144 | 911,1 15,9
Primyslové a obchodni arealy 128,8 2,2 128,8 2,2 139,9 2,3
Silniéni a Zelezni¢ni sit s okolim 9,6 0,6 9,6 0,6 9,6 0,6
Haldy a skladky 28,6 0,4 64,6 1,1 39,3 0,6
Stavenisté - - - - 8,3 0,2
Meéstské zelené plochy 0,8 0,01 0,8 0,01 0,8 0,01
Nezavlazovana orna pida 4506,3 | 77,1 | 4429,7 | 75,5 | 4311,4 | 73,8
Louky - - - - 8,8 0,2
Sme§1ce poli, luk a trvalych 59.7 1,0 59.7 1,0 62,4 11
plodin
Zemede}ske oblasti s pfirozenou 145,1 2.4 1451 2.4 145,0 2.4
vegetacl
Listnaté lesy 63,2 1,0 63,2 1,0 63,2 1,08
Smisené lesy 91,3 1,5 91,3 1,5 91,3 1,5
Nizky porost v lese 15,9 0,3 15,9 0,3 46,5 0,9

Zdroj: Vlastni

Vyvoj struktury krajiny

Hodnoceni vyvoje struktury krajiny v zadjmovém tzemi béhem sledovanych
let je uvedeno v tabulce ¢. 4. Hodnoty tvarového indexu AWMSI po celé ob-
dobi vykazovaly pomérné stabilni hodnoty. Béhem zkoumaného obdobi doslo
k poklesu poctu plosek, zatimco primérné velikost plosky se béhem let 2000
az 2006 prakticky zdvojnésobila, stejné tak hodnoty indexu Edge Density po-
klesly v tomto obdobi z 61,8 m/ha na 49,8 m/ha. Hodnoty Shannnova indexu
mirné klesaly po celé obdobi. Tyto hodnoty ukazuji, ze v zadjmovém tzemi
doslo béhem 16 let k poklesu celkové diverzity krajiny a délky ekotont. Dané
vysledky vyvoje struktury krajiny byly dale zkouméany na trovni jednotlivych
trid.

Tab. 4: Vysledky krajinnych indext pro celé zadjmové tizemi

NumP MPS AWMSI ED SHP
1990 78,1 17,8 15,4 61,8 0,57
2000 56,1 24,7 15,1 55,1 0,52
2006 52,8 31,3 15,9 49,8 0,49

Zdroj: Vlastni

Vyvoj jednotlivych druhi krajinného pokryvu mezi lety 1990—-2006

Graf ¢. 1 zobrazuje trendy ve vyvoji po¢tu plosek (NumP) pro hlavni t¥idy kra-
jinného pokryvu. Hodnoty indexu NumP pro tiidu lesa a zemédélskych ploch
maji podobny vyvoj, oba maji klesajici tendenci, a to pro celé obdobi, oproti
tomu stoji zvysujici se hodnota NumP pro urbanizované oblasti. Dany nartist
milZzeme pripsat na vrub pravé nartstu vystavby, resp. suburbaniza¢nimu pro-
cesu.
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Graf ¢. 2 zobrazuje vyvoj hodnot MPS, zde se postupem casu zvySovaly
hodnoty vSech druhti krajinného pokryvu, zejména to platilo pro urbanizované
a zemédelské plochy. To se da vysvétlit tim, Ze béhem 16 let se mnohé vesnice
v priméstské oblasti Prahy rozrustaly a ziskaly charakter méstské zastavby. Vy-
voj hodnot ukazuje, ze béhem sledovaného obdobi nastoupilo zajmové tzemi
trend homogenizace krajiny. Dany stav se da vysvétlit nardstem zastavéného
tzemi a ubytkem zemédélskych ploch.

Graf 1: Vyvoj hodnot Number of Patches pro jednotlivé tfidy krajinného po-
kryvu
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Zdroj: Vlastni

Graf 2: Vyvoj hodnot Mean Patch Size pro jednotlivé t¥idy krajinného po-
kryvu
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Zdroj: Vlastni

Graf ¢. 3 zobrazuje vyvoj hodnot indexu AWMSI. Pokles hodnot indexu uka-

zuje, ze tvar plosek je jednodussi. Hodnoty indexu pro lesni pozemky 16 let
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klesaly mirné, zatimco u zemédélskych pozemki byl pokles razantnéjsi. U ur-
banizovanych ploch byl pokles AWMSI nejvyznamnéjsi, to bylo ddno urbani-
zacnim procesem, resp. scelovanim zastavéného tizemi a kontinudlnim zébo-
rem zejména zemédeélskych ploch. Celkove se d& konstatovat, ze klesajici trend
u vSech tf1 hlavnich typt krajinného pokryvu vedl k poklesu rozmanitosti kra-
jiny v severozapadnim okraji Prahy.

Graf 3: Vyvoj hodnot Area-Weighted Mean Shape Index pro jednotlivé ti¥idy
krajinného pokryvu
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Zdroj: Vlastni

Graf ¢. 4 zobrazuje vyvoj hodnot indexu hustoty okraji ED. Hodnoty urbani-
zovanych ploch si po celou dobu zachovaly mirné vzristajici tendenci, zatimco
hodnoty zemédélskych ploch a lesi a prirodé blizkych ploch po celou dobu
klesaly. Toto znovu ukazuje na posilovani méstského vzoru v krajiné, a ze ven-
kovska krajina se stala méné rozmanitou.

Graf 4: Vyvoj hodnot Edge Density pro jednotlivé tiidy krajinného pokryvu
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Diskuse

Jako nastroj k hodnoceni vyvoje krajiny byly v této studii zvoleny krajinné me-
triky. Ty jsou k tomu to tcelu velmi ¢asto vyuzivany (Hepcan 201; Rose et al.
2013; Romportl a Chuman 2010). Néktefi autofi vSak G¢innost téchto nastroju
zpochybiiuji (Rutlege a Miller 2006; Li a Wu 2004). Krajinnym metrikdm je
vytykana omezena moznost interpretace ekologickych procestu v krajiné, jelikoz
jejich chovani a jejich statistické vlastnosti nemusi doslova vykazovat vztahy
mezi nimi a ekologickymi procesy v krajin€ a jejich interpretace tak muze byt
ob¢éas slozit4 bez empirické studie (Corry a Nassauer 2005). Omezenim této me-
tody mize byt také to, ze krajinné metriky pfinaseji vyklad tzv. samy o sobé.
Tim je mysleno to, ze nepfinaseji informace o rozmisténi plosek a jejich vyklad
miize byt zavadéjici. Pikladem mohou byt dvé lokality, které maji stejny pocet
i typ plosek, presto mohou byt velmi odliSené tim, Ze v jedné lokalité mohou byt
plosky rozmistény rovnomérné a v druhé mohou byt koncentrovany v uréitych
oblastech (McGarigal a Marks 1995). To pak pfinasi zkresleny pohled na struk-
turu krajiny. Tato omezeni se vSak daji minimalizovat dobrou znalosti studijni
lokality, analyzou zmén v prostorovém usporadani anebo modelovanim v GIS
(Sudhira et al. 2004). Simova a Gdulova (2012) dale vytykaji této metods,
ze metriky, které popisuji komplexni charakteristiky, jako je napf. CONTAG
index, nemusi byt jednoznacné, a spise doporucuji k analyzovani struktury kra-
jiny vyuzivat jednoduché a snadno interpretovatelné indexy s predvidatelnym
chovanim p#i zménach méfitka, jako je nap¥. Number of Patches (NP), Total
Edge (TE), Edge Density (ED), Patch Density (PD), Mean Patch Size (MPS).
Tak tomu bylo i v této studii, ktera byla realizovana pravé pomoci zékladnich
metrik.

Na misté je i otdzka ohledné vybéru dat. Data Corine Land Cover (CLC)
jsou snadno dostupny zdroj dat a jsou vSeobecné vyuzivana v oblasti krajinné
ekologie, a to i v oblasti vyzkumu suburbanizace a urbanizace (Radovic et al.
2011; Romportl a Chuman 2010; Freire et al. 2009). Alternativou k nim je
moznost vyuziti leteckych nebo druzicovych snimkt s vysokym rozliSenim. Vy-
uziti téchto typt dat by zvysilo presnost ziskanych vysledku, jelikoz tato data
jsou poskytovéna v fadové vétsim rozliSeni (napt. druzice Ikonos 4 m). Vyuziti
téchto dat vSak je financné naro¢né a jejich vyuZiti je zejména v oblasti vy-
zkumu ,lokalniho charakteru“. Pro acéely zodpovézeni otédzek krajinnych zmén
na ,regionalni irovni“ je vyuziti dat, jako jsou data CLC, snimky Landsat nebo
Envisat, povazovano za vhodné (Xie et al. 2008).

Vysledky z této studie koresponduji se zavéry z jinych studii realizovanych
na toto téma. Mezi ty nejvyznamnéjsi patii projekt Romportla a Chumana
(2010), ktery byl soucasti vyzkumného projektu MZP Suburbénni rozvoj, su-
burbanizace a urban sprawl v Ceské republice: omezeni negativnich disledk
na zivotni prostfedi. Jejich vysledky také potvrdily negativni vliv vystavby na
strukturu krajiny v Ceské republice a v okoli Prahy potvrdily nértist poétu
plosek a zaroven i pokles jejich pramérné velikosti. Autofi studie vsak také
uvadéji, ze proces suburbanizace se ¢asové i regionalné lisi a mél by byt posuzo-
van vzdy lokalné, a to s ohledem na urcité ¢asové obdobi. Dalsi studie, ktera se
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zameérovala na analyzu vlivu suburbanizace na krajinu, realizovali Lipsky a Ka-
linova (2001), jejich vysledky dokladaji, ze proces vystavby mél v pfiméstské
oblasti Prahy vliv na snizeni diverzity prostfedi a zaroven i na snizovani konek-
tivity prostfedi. Vysledky této studie koresponduji i se zévéry studie Sushant
a Yuan (2012), ktefi vyhodnocovali vliv suburbanizace na strukturu pfedmésti
v Twin City Metropolitan Area v Minnesoté. I jejich vysledky potvrzuji nega-
tivni dopad suburbanizace na strukturu krajiny, a to zejména v podobé poklesu
biodiverzity v okoli mésta a celkové diverzity prostiedi.

Zavér

Béhem 16 let doslo v severovychodnim okraji Prahy k nové vystavbé. Ta pro-
bihala jak formou rozsifovani zastavby hlavniho mésta a prilehlych sidel, tak
i jako nova vystavba v jejim tésném sousedstvi. Béhem let 1990 az 2000 pro-
bihala zejména rezidenc¢ni vystavba, tento trend pokracoval i po roce 2000.
Komeréni vystavba probihala v této pfiméstské ¢asti Prahy zejména mezi lety
2000 a 2006. Proces suburbanizace se zde po celou dobu uskutec¢noval na tkor
zemédélskych ploch. Lesy a pfirodé blizké plochy ztistaly vystavbé usetieny.
Pozitivni je i to, ze doslo k naristu jejich rozlohy, tento nartist mizeme pripsat
zejména zarustani neobhospodarovanych ploch.

Zmény ve struktufe krajiny byly hodnoceny pomoci krajinnych indexi
(Class Area, Number of Patches, Mean Patch Size, Area-Weighted Mean Shape
Index, Edge Density, Shannon’s Diversity Index). Poklesy v hodnotéch indext
NumP a AWMSI a zéroven rostouci trendy indexi MPS a ED urbanizova-
nych ploch ukazuji kontinualni expanzi méstského prostfedi na ukor zejména
priméstské krajiné. Naopak hodnoty NumP, AWMSI, ED zemédélskych i les-
nich a prirodé blizkych oblasti vykazuji pokles, zatimco hodnoty indexu MPS
stoupaly. Celkové tak doslo v zdjmovém tzemi k poklesu celkové diverzity kra-
jiny a délky ekotoni.

Dany stav jen posiluje nutnost vyssi miry ochrany krajiny a planovani bu-
douci vystavby v dnesni dobé. Prirodé blizké prvky v pfiméstskych oblastech
maji Sirokou skalu environmentalniho a socidlniho vyuziti. Jde zde zejména
o moznosti kontaktu s pfirodou v blizkosti lidskych domovii, snizovani efektu
méstského teplotniho ostrova anebo pozitivniho vliv na estetiku méstského pro-
stredi a zivota obyvatel mést. Pokracovani v trendu, jimz proces suburbanizace
na stav dnesni krajiny piisobi, tak mtize mit potencialné skodlivé nasledky. Vy-
sledky tohoto typu studii tak mohou byt podkladem pro planovani ochrannych
opatfeni a pfijimani rozhodnuti na ochranu krajiny a regulaci procesu vystavby.
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The Use of Landscape Indices for Evaluation of
the Suburban Landscape

The article deals with the influence of suburbanization on landscape structure
in the northeastern part of the city. The research was conducted for the period
between 1990-2006 and there vector data Corine Land Cover were used. Analy-
sis of the structure was performed using country landscape metrics (Class Area,
Number of Patches, Mean Patch Size, Area-Weighted Mean Shape, Edge Den-
sity, Shannon’s Diversity Index). Results of the research have shown continuous
expansion of the urban environment at the expense of mainly agricultural land.
This has led to geometrically complex suburban landscape. In the area of in-
terest, there was a decline in the overall landscape diversity and size of ecotones.

Keywords: suburbanization, landscape indices, landscape structure, hetero-
geneity, Corine Land Cover
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