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DOES EXTREME POVERTY OCCUR IN EU COUNTRIES?

Irena AntoSova

Abstract: Poverty as a result of income inequality is a concern for governments in all
countries, including the European Union. The question is how serious the poverty is and
in which households it occurs. This paper offers the identification of households at risk of
extreme poverty based on the construction of the Extreme Poverty Index. This Index
combines three dimensions of poverty, reflecting trends in measuring multidimensional
poverty. The first component of the index is income poverty, the second is material
deprivation of households, which complements the index by a non-income perspective and
reflects the real living conditions of households. The third component of the index is the
low work intensity of the household. Segments of households at risk of extreme poverty
are identified in a cluster analysis using primary data from EU-SILC survey. These
identified households should be the target groups of the social policy activities in order
to make social policy and assistance to endangered households as effective as possible.
The paper provides a comparison of extreme poverty in households in the Czech Republic,
Germany, Poland and Slovakia. The most vulnerable segment in all countries is an
unemployed pre-retirement consumer living alone, but also other household groups.

Keywords: Extreme Poverty, Income, Material Deprivation, Unemployment, Social Transfers,
EU-SILC.

JEL Classification: 132, P46, D31, 31

Introduction

Life in poverty is no longer just a phenomenon of developing countries but also many
economically developed countries, including European Union countries, which have to
deal with this problem (Stiglitz et al., 2009). In economically developed countries the
poverty is often described in the context of the income inequality which on the one hand
drives the economy forward, but on the other hand causes households on the lowest
income to live in poverty or in social exclusion and have to rely on state benefits. The
instruments of state social policy lead to lower poverty however this depends on the
suitable setting. As part of the fulfilment of the Europe 2020 strategy one of the
objectives of the EU is to reduce the number of people living at risk of poverty
(European Commission, 2010) and this endeavour needs to be quantified and verified.

Poverty and the living standard are highly complex concepts which can be regarded
from a financial or non-financial angle. In case of the European Union the most
commonly used scale of poverty is income poverty, the at-risk-of-poverty-rate, material
deprivation and unemployment rate (European Commission, 2010). Financial and
monetary indicators reflect the living standard objectively, the non-monetary (e.g.
material deprivation) show the actual household living standards. This study offers
a combination of them, i.e. offers a poverty indicator.

The aim of this paper is the determination and the identification of households living
at risk of extreme poverty on the basis of the creation of the Extreme Poverty Index which
combines several dimensions of poverty (income poverty, material poverty and low work
intensity) in selected countries in the European Union. The identification of households



living at risk of extreme poverty will be made in the cluster analysis and compared in
different countries also in the context of social transfers as a form of a state support.

1 Literature review

Income inequality is increasing globally and becoming the issue at the top of the
policy agenda. Income inequality leads on the one side of society to the appearance of
a low-income group that has a problem making ends meet and lives in poverty, in the
worst case in social exclusion (Hallerdd, Larsson, 2008). Chakravarty (2010) explains
income inequality as the difference in income among the inhabitants within one
population. Perkins et al. (2012) and Salverda et al. (2009) add that income inequality
has a negative impact on the economy by reducing its performance.

Poverty in economically developed countries can take on several forms. The most
commonly measured and discussed form of poverty in the EU is income poverty where
insufficient income does not allow the household to achieve the required living standard
(Stiglitz et al., 2009). The income situation of households affects also consumer
behaviour. It is said that the influence of emotions on consumer decision-making is
significant but the consumer’s actions are still decided by what is in his wallet (Achar
et al., 2016). Household’s income situation is the basis for analysing the living standard
where the household income encompasses income from employment or old-age
pensions, social transfers and other income (Atkinson and Marlier, 2010). If the income
of households is insufficient and its amount is below the poverty line, then these
households are described as low-income. They are unable to behave according to their
objectives due to lack of financial means (Haughton, Khandker, 2009).

Many factors which are interrelated create the living conditions of the household.
For example, household income affects the standard of housing, work and life balance
and health. Further correlation is significant between education and type of work, and
between earnings, health and housing (OECD, 2011). Consumers can experience the
poverty in various spheres such as lack of education, inadequate housing, bad health
and malnutrition, low personal safety or social isolation (Alkire et al., 2015). The
significant correlation between income poverty and poor health conditions was
confirmed (Lenhart, 2019; Radulescu et al. 2012; Khan, Ul Husnain, 2019). The
multidimensional poverty basically combines three dimensions: health, education and
the living standard (UNDP, 2018).

The complex poverty can be objectively measured through household income,
however this measuring testify nothing to what it is like being poor (Nolan, Whelan,
2010). Kuypers and Marx (2019) suggest to measure poverty not just according to
household income but also according to assets. Measuring the quality of life based on
a combination of monetary and also non-monetary indicators has its advantages
(Whelan et al., 2003).

According to some authors (e.g. Rittakalio, Bradshaw, 2005; Atkinson et al., 2007)
there are many determinants of poverty among which in the first place are the
demographic factors of household members. Chaupain-Guillot and Guillot (2015) also
showed that factors such as gender, age or education affect the level of household
income. Aisa et al. (2019) see the education as the determinant of poverty. Corsi et al.
(2016) explain the gender pay gap in EU countries given that women’s and men’s pay



differ for the same job. Gradin et al. (2010) speaks of discrimination against women
which is growing and plays an important role in measuring poverty in the EU.

When identifying households at risk of poverty, Kis and Gébos (2015) see an
important role in the characteristics of households as the age of their members,
composition of households or socio-economic factors e.g. education, economic activity.
The employment and unemployment affect the living standard too (Vojtkova, Soltes,
2018). Haralambie (2017) presents economic development, innovation and
employment, as the main indicators of poverty in EU. Veneri and Murtin (2019) also
see employment as an important factor determining the living standard. They regard
employment as an income factor and propose adding another non-income factor (e.g.
the health standard) in the prediction of the living standard.

Low-income households rely on state benefits. Sometimes they intend to use credit
but their situation is even worse later because they are not able to repay (Li, 2018).
Countries help low-income households with use of social policy instruments and thereby
reduce income inequality. Without taxes and transfers income inequality would be far
higher (Keeley, 2015). The precise identification of households at risk of poverty helps
social policies to be effective (Hallerdd, Larsson, 2008). If it is effective to focus social
policy mainly on old age pensioners is a question (Kluge et al., 2019). However, social
policies are in the competence of member states and the EU only provides a uniform
objective (Stiglitz et al., 2009).

Kujala et al. (2019) stresses that poverty and income inequality need to be reduced
because low-income households present a risk to others. Income inequality may lead to
low-income households to criminal activity. Alvarez-Galvez and Jaime-Castillo (2018)
add that state social instruments also give a positive effect not just on safety in society
and ensuring basic needs in low-income households, but also on the health conditions
of consumers.

2 Methods

The primary data source for this paper is data from the EU-SILC survey (European
Union - Statistics on Income and Living Conditions) from the year 2016. The EU-SILC
data offers different types of income such as disposable household income or social
transfers. The EU-SILC survey also allows the identification of households by socio-
economics factors and provide information about detailed living conditions. This survey
i1s compulsory for each member state in the European Union. The basic statistical unit
in the EU-SILC survey is a household (Eurostat, 2019a). Krell and Frick (2017) add that
it is possible to compare countries thanks to unified methodology and use this data in
international research. The overview of a large number of respondents in the EU-SILC
in 2016 is shown in Tab. 1.

Tab. 1: Frequency of households and individuals in the EU-SILC survey in 2016

Country | Number of households in EU-SILC | Number of individuals in EU-SILC
Germany 13 330 23 144
Czechia 8 507 16 157
Poland 11982 27131
Slovakia 5738 14 101

Source: own processing EU-SILC data



The disposable income (DI) is considered the fundamental variable and is expressed
monthly per an equivalised member of the household. This calculation takes into
account the number of members in the household and also the age profile. The head of
the household has a coefficient of 1.0, children under the age of 13 have 0.3 and other
people 0.5. An equivalised household size (EHS) is calculated:

EHS =1+ 0,5% (Nggue — 1) + 0,3 * ngpyqg (1)

The equivalised disposable income (EDI) is determined according to the
relationship: EDI = DI/EHS (Eurostat, 2019a). The equivalised income is in euro in this
study. The income inequality is expressed on the basis of the comparison of average
household income in the first income decile and in the last income decile. Deciles are
quantiles that divide the dataset into ten equal parts.

The created Extreme Poverty Index contains three components: income poverty,
material poverty and low work intensity. Income poverty is computed according to the
methodology of EU. The initial part of this methodology is the poverty threshold
determination. The poverty threshold is calculated as 60 % of the national median
equivalised disposable income. If household equivalised income is below the poverty
line, a household is considered as living at risk of poverty. EU methodology has defined
a list of items that a household should afford. Those households who report four or more
items missing from the list are considered severely materially deprived and living at risk
of poverty (Eurostat, 2019b). The last component of the Extreme Poverty Index is the
unemployment, especially low work intensity in a household that is defined as the
number of people living in a household where the members of working age (18-59 years,
students 18-24 years excluded) worked less than 20 % of their total potential during the
previous 12 months. Work intensity is the ratio of the total number of months that all
working-age household members have worked during the income reference year and the
total number of months the same household members theoretically could have worked
in the same period (Eurostat, 2019c¢).

According to the Extreme Poverty Index, Households are living at risk of extreme
poverty if they are below the poverty income threshold, if they are severely materially
deprived and also if they have low work intensity. The identification of these households
is made using the cluster analysis. The cluster analysis is applied to categorize objects
in a data file into several groups (clusters). Objects within a cluster are as similar as
possible and an object within a cluster with objects from other clusters is the least
possibly similar. The individual objects are gradually merged into small clusters and
then small clusters are associated with larger clusters (Meloun, Militky, 2012). IBM
SPSS Statistics software is used in this study for processing EU-SILC data. The first
step of the cluster analysis is called pre-clustering and sub-clusters are created. Sub-
clusters from the first step are modelled on the entire data set in the second step (IBM
Knowledge Center, 2019).

This study also offers an overview of social transfers in households as state support
to households experiencing poverty. Then disposable income of households before
social transfers and before social benefits is used to detect the amount of social transfers.
Social transfers are calculated as a sum of social benefits and old age pensions.



3 Results

Four European Union member states: Germany, Czech Republic, Poland and
Slovakia, were selected for making a more in-depth analysis of the problem of poverty
and its dimensions for the purpose of composing the Extreme Poverty Index. Although
these states are geographically neighbouring Central European countries and EU
members, they are states with different economic performance, different economic
development in the second half of the 20th century, varied levels of household income
(Tab. 2), they all have to face poverty problem.

Tab. 2: Income situation in selected countries in euros per month

Germany | Czechia | Poland | Slovakia
Average disposable household income 2 805 1119 976 1138
Average equivalised household income 1936 707 560 617

Source: own processing EU-SILC data

The level of income in Germany is several times higher than in the other more eastern
countries. For example, the average disposable income in Germany is about three times
higher than in Poland and the equivalised income in Germany is almost four times higher
in comparison to Poland. Income inequality is displayed also among households in the
territory of the individual countries. The Tab. 3 shows how much disposable income of
all households is in the first low-income decile and can be compared with the last income
decile. The greatest differences appear in Germany where only 2.63 % of the income of
all households falls into the first decile and in contrast almost a quarter of total income
falls into the last decile.

Tab. 3: Comparison of the first and last income decile

Share of the sum of income in
the last decile of total income

Share of the sum of income in
the first decile of total income

Germany 2.63 % 24.05 %
Czechia 4.20 % 22.05 %
Poland 2.81 % 23.75 %
Slovakia 3.36 % 20.73 %

Source: own processing EU-SILC data

3.1 Determination of low-income households and extreme poverty

This paper offers the Extreme Poverty Index that combines poverty dimensions
(income poverty, material dimension and low work intensity).

Tab. 4: Poverty dimensions

Poverty Income |Severe material |Low work |Extreme IP+ |IP+ |DEPR
dimensions | poverty |deprivation intensity |poverty DEPR |[LWI |+LWI
/ states {ap) (DEPR) (LWI) (penetration)

Germany |16.42 % 5.01 % 9.01 % 1.87 % 3.69% [6.22% | 2.11 %
Czechia 9.68 % 517 % 6.05 % 1.51 % 2.70% | 3.56 % | 1.76 %
Poland 17.28 % 7.94 % 7.55 % 1.83 % 4.53% 14.27 % |2.25%
Slovakia 12.77 % 8.73 % 3.81 % 2.01 % 374 % [ 3.11 % | 2.25 %

Source: own processing EU-SILC data




The Extreme Poverty Index is a penetration of three compositions of poverty
expressing the share of the population which also lives in income poverty, is severely
materially deprived and has low work intensity (Tab. 4). In all monitored countries the
share of households in extreme poverty out of the total population is quite low. The
value of the Extreme Poverty Index ranges in an interval of 1.51 % to 2.01 %, but it
must be reiterated that in the case of Germany this concerns 753 455 households, in
Poland 243 662 households, in the Czechia 65 561 households and 37 292 households
in Slovakia whose living conditions in multidimensional poverty are very bad.

The last three columns in Tab. 4 show the penetrations for households also at risk
of income and materially deprived, at risk of income and with low work intensity and
materially deprived and with low work intensity. Of these categories the most
numerous are households at risk of income poverty and with low work intensity.
People in households that do not use their work potential and are not economically
active in the sphere of employment have lower income as opposed to the others. The
following diagram (Fig. 1) shows how individual poverty dimensions in households
penetrate each other.

Households living at risk of poverty are forced to manage with far lower income than
the rest of the population. Almost all average income of households living at risk of
poverty in whatever dimension are significantly lower than the poverty threshold (Tab.
5). The lowest average equivalised income of households in Poland is EUR 205
monthly, in Germany EUR 734 monthly. However, it cannot be said that German
households living at risk of poverty do better thanks to higher income than Polish
households, in the countries there is different income level. The average income in
materially deprived households ranges around the poverty threshold, in the Czech
Republic and Poland it is even slightly above it. The same could be said of households
with low work intensity. The total lowest income in households at risk of extreme
poverty is in Slovakia where the average equivalised income is EUR 135 per month.

Fig. 1: Penetration of poverty dimensions in households in Germany, Czechia,
Poland and Slovakia

Germany

Poland
Severe material deprivation
Low work intensity

Income poverty

Extreme poverty

Czechia Slovakia

Source: own processing EU-SILC data



The absolute amount of income in different countries cannot be compared but the
relative expression can be used (Tab.5). The share of average equivalised income in
households at risk of extreme poverty against the average equivalised income in all
household show that the situation is the worst in Slovakia (lowest share 21.88 %) and
Poland. Slovak and Polish households have worse living conditions because they have
to manage with lower income which is very low even in the context of the income level
in the country concerned. On the other hand extremely low income households in
Czechia are in better situation (37 % of the average income in the whole society).

Tab. 5: Equivalised income (EI) of households at risk of poverty in euros per month

Germany| Czechia | Poland | Slovakia

Average EI in households at risk of income 734 307 205 227
poverty

Average El in materially deprived 927 406 297 384
households

Average EI in households with low work 1,007 401 300 223
intensity

Average EI in households at risk of extreme 719 264 163 135
poverty

Share of average EI in households at risk of 37.13% | 37.33% | 29.09 % | 21.88 %
extreme poverty against average EI of all
households

Poverty threshold 1 068 392 294 348
Source: own processing EU-SILC data

Households at risk of extreme poverty need to be accurately identified so social
policy activities can be effectively targeted at them. Segments were created using
a cluster analysis from the sets of individuals from households at risk of extreme poverty
in Germany, the Czech Republic, Poland and Slovakia. The clusters are created based
on demographic characteristics of consumers in households (economic activity, highest
attained education, gender and age) and according to the type of household (i.e. the
number of adults and children in the household). These 5 variables enter the cluster
analysis and make segments in extremely poor households.

The algorithm of the two-step cluster analysis revealed the following segments of
households living at risk of extreme poverty (Tab. 6).
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Tab. 6: Segments of households at risk of extreme poverty

Segment | Economic Household type Age |Education|Gender
activity group
1. Disability Single-member 51-60 |Secondary |Female
2. Unemployed |Single-member 51-60 |Secondary |[Male
One adult and
Germany 3. Unemployed children 41-50 |Secondary |Female
4. Unemployed |Single-member 16-30 Lower Male
secondary
1. Unemployed |Single-member 51-60 Lower Male
: secondary
Czechia Lower
2. Parental leave |2 adults and 1 child |16-30 Female
secondary
Poland 1. Unemployed |Single-member 51-60 |Secondary |Male
2 Disability Other 16-30 [Primary |Female
1. Unemployed |Adults with children |16-30 Lower Female
. secondary
Slovakia Lower
2. Unemployed |Adults with children |51-60 W Female
secondary

Source: own processing EU-SILC data

In all four monitored countries the group at risk is of pre-retirement age of 51-60.
Another common factor for all countries is that single-member households in particular
fall into extreme poverty. Besides these groups, in Germany other households at risk of
extreme poverty are females living alone again of pre-retirement age of 51-60 who are
unable to work usually due to long-term illness. Almost in all segments secondary
education prevails, but often only at lower level and one with basic education. Therefore
it can be assumed that the higher the level of education of people in a household the less
likely they will fall into extreme poverty. In Slovakia and in all other countries the
households most at risk are those with members of age categories 16-30 and 51-60, i.e.
after completed education and before old-age retirement.

Social policy activities need to be targeted at above segments (Tab. 6) so that the
fight against poverty is as effective as possible and there is the greatest possible progress
in reducing the number of households at risk of poverty which is also one of the strategic
objectives of the European Union. Governments help low-income households at risk of
extreme poverty in the form of social transfers. In different member countries social
transfers are differently effective depending on their structure and the share of old-age
pensions and social benefits.

The diagram (Fig. 2) illustrates the share of social transfers in the income of all
households in the country (not just those extremely at risk). The highest share of social
transfers in total household incomes is in Germany which on average is 34.45 % of
household incomes. The lowest share of social transfers in the incomes is in the Czech
Republic (27.52 %), but does not mean the lowest efforts of the state to fight against
poverty. In contrast, extreme poverty is the lowest in Czech households (Fig. 1). It shows
that a higher share of social benefits at the expense of old-age pensions as part of social
transfers is expedient as it leads to a lower rate of poverty in the country. In Poland,
which has the lowest share of social benefits in household incomes (4.80 %), the poverty
rate is higher than in CR or DE.

11



Fig. 2 Social transfers in household income

5
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Source: own processing EU-SILC data

4 Discussion

The effort to reduce the number of households at risk of poverty is the common goal
of EU countries. Regardless of the level of household income, in all the monitored
countries there are households living in poverty that rely on state support in the form of
social transfers. Inasmuch as poverty is multidimensional, as pointed out by Alkire et
al. (2015), there is the need to also develop a multidimensional scale of poverty.
Atkinson and Marlier (2010) measure the living standard and poverty only on the basis
of household income. Income is a convenient objective scale, but does not reflect the
actual household living conditions. On the other hand, the material deprivation indicator
has a higher explanatory power about household living conditions. That is why in this
study in the construction of the index to determine households at risk of extreme poverty,
a combination of income and non-income perspective is used. This combination is
supplemented by the unemployment indicator. Because as Vojtkova and Soltes (2018)
or Alkire et al. (2015) claims, unemployment is seen as a significant determinant of
poverty. The constructed Extreme Poverty Index contains three components — income
poverty, material deprivation and low work intensity of a household. The combination
of these poverty dimensions shows that 2.01 % of Slovak households live at risk of
extreme poverty whereas the lowest rate of extreme poverty is in Czechia (1.51 %).
Overall this is a low percentage, but it must be realised that when converted to
population this is thousands of households such as 753 000 households in Germany or
244 000 Polish households.

These endangered households often have to rely on state help. So social policy
activity needs to be targeted at the extremely low-income households. Halleréd and
Larsson (2008) also come up with such an idea. That is why the cluster analysis was
conducted here which identified segments of households living at risk of extreme
poverty. A segment made up of consumers of pre-retirement age who live alone is
revealed in all countries. If they lose their job, it is very difficult for them to find a new
one at this age. Single-member extremely at risk households are no exception even in
one monitored country. Another discovered at risk group which must certainly be
monitored is females with children. The structure of social transfers contributes to the
efficiency of social transfers in the process of reducing poverty in the EU. It is shown
that a higher share of social benefits in household income leads to a lower rate of poverty
in the country concerned.

A shortcoming of the constructed index could be the question of the topicality of the
material deprivation indicator. This indicator is defined according to EU methodology

12



which has not recently been updated and the construction of the material deprivation
indicator contains items such as a telephone (landline) or television. It does not consider
the current trends when a landline in the household is obsolete technology and instead
of a TV, households have other more advanced preferences.

Conclusion

Households living at risk of extreme poverty are also found in the countries of the
European Union. This is seen for example in the analysed four countries, i.e. Germany,
Poland, the Czech Republic and Slovakia. The Extreme Poverty Index was constructed
for households in these member countries which combines three poverty dimensions —
income poverty, severe material deprivation and low work intensity. The index’s income
component is the starting point for determining low-income households. But income
poverty is not enough for a more detailed analysis of the living conditions of low-income
households. That is why the index includes unemployment in a household which is
displayed in the household work intensity component and household material
deprivation indicator in a severe form of deprivation.

After the construction of the Extreme Poverty Index, it was revealed that in Slovakia
2.01 % of households live at risk of extreme poverty, in Germany and Poland the
situation is similar, slightly lower risk and in the Czech Republic the risk of extreme
poverty is the lowest — 1.51 %. These are low values however after conversion to
absolute numbers this involves hundreds of thousands of households with highly
inadequate living conditions.

Households living at risk of extreme poverty detected on the basis of the Extreme
Poverty Index should be the target group of social transfers so the social policy activity
of the country concerned are as effective as possible and so social transfers can go to the
household where required. The identification of households at risk of extreme poverty
was made possible by the conducted cluster analysis which in the set of at risk
households discovered the most numerous clusters and types of these households.
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ETIKA A INTEGRITA VEREJNE SPRAVY CESKE
REPUBLIKY

ETHICS AND INTEGRITY OF THE PUBLIC ADMINISTRATION OF THE
CZECH REPUBLIC

Marie Bohata

Abstract: The aim of the article is threefold: to open an academic debate in the area of
public ethics and integrity in the Czech Republic, to briefly explain an effective
framework inspired by the OECD work on public governance, anti-corruption
initiatives and the most recent integrity strategy which underpins the governance of
globalisation, and to present main features of the current situation in the Czech public
administration from the ethics perspective.

Public integrity aligning shared values, principles and ethical norms for upholding the
public interest over private interests in the public sector is considered essential to the
economic and social well-being of individuals and societies. The current situation in the
Czech public administration is illustrated using results of an empirical research
conducted within a research project aiming at developing a comprehensive training
programme on ethics and integrity for civil servants and officials of self-administration.
A survey among the civil servants and employees of self-administration is at the core of
this research. Findings are interpreted in the context of the OECD integrity system and
represent a basis for the design of tailor-made ethics courses and training tools.

Keywords: Ethics, Integrity, Public Administration, Ethical Codes,
JEL Classification: A13, D72, D73, D91, HS83

Uvod

Cilem tohoto piispévku je v prvé fad¢ oteviit akademickou debatu k tématu, které
dosud stalo stranou zdjmu ceské akademické obce, prezentovat doporuceni OECD
v oblasti etiky a integrity vefejné spravy odrazejici zkuSenosti zemi, jez dlouhodobé
usiluji o prosazovani etiky ve vefejném sektoru a ukazat hlavni rysy soucasné situace ve
vefejné spravé CR, které jsou relevantni z hlediska filozofie systémového piistupu
propagovaného OECD. Clanek vysvétluje teoreticky ramec a jeho hlavni komponenty.
Predstavuje novy koncepéni piistup prosazovany v ramci iniciativ  OECD v oblasti
moderniho vladdnuti usilujici o piekondni dosavadni fragmentace a opirajici se o
systémové pojeti. Jadrem téchto snah je pfijeti konceptu integrity, ktera zahrnuje vedle
dodrzovani prava i etiku. Integrita se tak stdva zastieSujicim, pozitivnim konceptem, jehoZz
celospolecenské prosazovani ma potencial efektivné eliminovat korupci a posilovat etiku
ve vykonu vetejné spravy s cilem poskytovat co nejkvalitnéjsi sluzbu obcantim.

Sou¢asnou situaci v Ceské republice popisuje pomoci vysledkil empirického vyzkumu
provedeného v ramci vyzkumného projektu ,,Etika ve vefejné sprave®, jehoz cilem je
navrhnout vzdéldvani a pfipravit vyukové materidly pro ufedniky vetejné spravy.
Vyzkum zahrnuje jak slozku kvalitativni v podobé polostrukturovanych rozhovort se
stakeholders, tak kvantitativni v podobé dotaznikového Setfeni mezi subjekty statni

vvvvvv

tesitelského tymu v oblasti etiky ve vefejné sprave.
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1 Formulace problematiky

Vetejna sprava je stale vyznamnéjSim faktorem konkurenceschopnosti ekonomiky.
V mezinarodnich srovnanich ukazatelti kvality a vykonnosti vefejné spravy se Ceska
republika fadi mezi staty EU/OECD v posledni ttetin€ v potadi. Cile jejiho zlepSeni a
modernizace vyty¢ené vladou CR ve Strategickém ramci 2014-2020 se daii v kli¢ovych
ukolech napliovat jen pomalu a ¢aste¢né. Jednim ze slabych mist je dlouhodobé
nedostateCnd pozornost vénovana etice a jejimu uplatiiovani. Tuto skute¢nost potvrdil
mj. 1 vyzkum zaméfeny na hodnoceni spolecenské efektivnosti instituci vykonavajich
vetejné politiky, jehoz vysledky byly predneseny na mezinarodni konferenci Vetejna
sprava organizované Univerzitou Pardubice v r. 2018 a publikovany ve sborniku
(Bohaté a kol. 2018 a,b).

Etiku povazujeme za dilezity dopln¢k prava. Na rozdil od préva neni formalné
vynutitelna, protoZe k tomu neexistuji odpovidajici mechanismy. Z jiné perspektivy
muzeme konstatovat, ze etika je klicovym faktorem utvareni organizacni kultury a nutnou
podminkou dobrého vladnuti (Demmke, Moilanen, 2012). O zasadni tloze etiky ve
vetejné spraveé sveédci skutecnost, Ze je povazovana za jeden z pilifd systému vladdnuti
(OECD, 1998). Dalsi pilite predstavuji lidské zdroje, teorie organizace, vetejné politiky,
finan¢ni fizeni, informacni systémy a inovace. Odborna debata zabyvajici se zminénymi
pilifi a specifikujici principy dobrého vladnuti, jejimz vyznamnym stimulem byly
standardy vyhlasené tzv. Nolanovou komisi v r. 1995 (Nolan, 1995), probiha po celém
sveété. V posledni dobé lze zaznamenat Sirokou shodu, jiz nejnovéji formuluje Rada
Evropy (Council of Europe, 2018), ze tstedni roli mezi principy dobrého vladnuti hraji
skladani Gcti, transparentnost, reakce na potieby ob¢anli a vyvazovani protichiidnych
z4jmu, vlada prava, inkluze a spravedlivé zachazeni (rovné ptilezitosti), efektivnost a
efektivita a zapojeni obCant. Je zcela zieymé, Ze fada principli ma vyznamny eticky
obsah. Moderni legislativa v kontinentalni Evropé&, ptredev§im v Némecku (Seibel, 2016,
Weibezahn, 2012) ¢i etické kodexy vetejné spravy tento obsah specifikuji (Cupalova,
2012, Palidauskate, 2003, Rothstein, Sorak, 2017). V Ceské republice tato specifikace
spojend s nastavenim standardii nebyla dosud na potfadu dne, coz se projevuje
v relativné nizs§i Grovni etického jednani ve srovnani s vyspélymi zemémi (meétfeno
pomoci indexu vnimani korupce, indexu kontroly korupce, souborti indikatort vladnuti,
vetejnych instituci a fady dalSich vetné€ priizkumi vefejného minéni).

Na rozdil od dnes jiz pomérné Siroké literatury zabyvajici se hospodaiskou ¢i
podnikatelskou etikou odborna literatura vénovana etice ve vetejné spravé je dosti
skromna a vétSinou se jednd o prakticky zamétené publikace. Vyjimku pifestavuji prace
zabyvajici se problematikou korupce. V Ceské odborné literatute 1ze nalézt jen urcité
zminky o etice ve vetejné spravé a domaci prameny k této tématice dosud neexistuyji.

Zabyvame-li se etikou, je tfeba mit na zfeteli, Ze pfistup k etice je vzhledem k
odli$né povaze ekonomicko-spolecenskych systému, legislativnimu rameci, kultufe a
tradicim v rGznych zemich razny. Teoretické poznatky 1 praktické zkuSenosti vedou ke
konstatovani, Ze zatimco v zemich, jako jsou napt. USA, Kanada, Australie a Spojené
kralovstvi je ptistup k etice vice explicitni (Webley, Johnson, 2016), v kontinentalni
Evropé€ je spise implicitni. V ¢lanku jsou proto vyuzity ptedev§im dokumenty OECD,
které se snazi ve svych doporucenich hledat spolecné jmenovatele a piekondvat tak
zminéné systémové i1 kulturni odliSnosti. Tento pfistup podporuje i pozorovani, Ze
zejména v ramci globalizace a Sifeni dobrych praktik se v kontinentdlni Evropé
v posledni dobé explicitnost ve vztahu k etice zvySuje. Do iniciativ OECD je zapojena
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1 Evropska komise, ktera timto prostfednictvim propaguje doporuceni, jeZ mohou vést
ke sblizovani administrativy ¢lenskych statii a vytvareni homogennéjSiho evropského
administrativniho prostoru.

1.1 ZkuSenosti a doporuceni OECD

1.1.1 Fragmentované iniciativy

Problematikou etiky ve vetfejné spravé se OECD zacala systematicky zabyvat v druhé
poloving 90. let minulého stoleti. Stfedem z&jmu byl tehdy piedevsim boj proti korupci.
Antikorup¢ni timluva podepsand v prosinci roku 1997 vstoupila v platnost v unoru 1998
a postupné ji pfijaly viechny ¢lenské zemé OECD a 8 neélenskych zemi. Na Umluvu
pozdé&ji navazala dalSi opatieni k potlacovani korupce vcetné¢ zdkazu odeclitatelnosti
uplatk zahrani¢nim Ufednikiim vetejné spravy z dani poskytovatele (OECD, 2011).

V 90. letech minulého stoleti byla vénovana zna¢na pozornost také tvorbé etickych
kodexli pro vefejnou spravu a jejich implementaci (OECD, 1998). Soucasti ptipravy
kodexi byla i analyza hodnot povazovanych za stéZejni pro praci ve vetejné sprave.
nestrannost (24 zemi), zakonnost (22 zemi), integrita (18 zemi), transparentnost a
skladani acti (14 zemi), efektivita (14 zemi), rovnost (11 zemi), odpovédnost (11 zemi)
a spravedlnost (10 zemi). Pokud jde o principy, jez by mély platit ve vefejné sprave,
doporuceni OECD obsahovala obecné principy dobrého vladnuti (governance), jako
jsou tvorba politik a koordinace, fizeni lidskych zdrojt, sklddani Cth (accountability),
fizeni vefejnych financi, kvalita vefejné sluzby. Principy byly doplnény podrobnymi
indikétory, které predstavovaly piiklady dobré praxe. Kromé obecnych standardi
doporuceni uvadéla jesté pozadavek vypracovat dodatecné smérnice pro specifické
oblasti/citlivé ¢innosti, jako jsou napt. dané, cla ¢i vynucovani zakona.

Postupem c¢asu se ukazovalo, ze uc¢innost dosud vyvinutych a doporucenych
nastrojii neni dostatecna, a proto se zacal ménit koncep¢ni pfistup. Zasadni zménou byl
posun od dil¢ich feSeni k pfistupu systematickému a pifesun dlirazu z pfijiméani a
vynucovani pravidel na prevenci a predvidani moZznych problému. Vysledkem téchto
snah bylo pfijeti konceptu integrity, ktera zahrnuje vedle dodrZzovéani formalnich
pravidel (compliance) i pravné nevynutitelnou etiku. Integrita se tak stava zastfeSujicim,
pozitivnim konceptem, jehoz celospolecenské prosazovani mé potencial efektivné
eliminovat korupci. Integrita je chdpana jako podminka diivéryhodnosti vlady.

1.1.2  Systémovy pristup

Integrita je v dokumentech OECD definovéana jako aplikace hodnot, principi a
norem v dennim fungovani organizace (OECD,, 2017b). Vytvateni kultury integrity
vyZzaduje koherentni Gsili definovat a aktualizovat standardy, poskytovat vedeni a
monitorovat a vynucovat uplatiiovani téchto standardii v praxi. Zaroven je nutné
anticipovat rizika a pfijimat potiebna opatfeni. K operacionalizaci konceptu integrity a
jeho dislednému prosazovadni napomahd propracovany ramec, ktery predstavuje
systétmovy a komplexni pfistup zalozeny na dlouhodobém vyzkumu a analyzach dat
(OECD, 2008a). Tento ramec zahrnuje nastroje, procesy a struktury/aktéry.

Nastroje plni ¢tyfi hlavni funkce, jimiZ jsou:

e definovani integrity (napf. pomoci analyzy rizik, kodext, feSeni stietu zajmi),
e vedeni (zahrnuje napf. trénink, poradenstvi),
e monitorovani (zamétuje se napft. na stiznosti, lobbing, whistleblowing),
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e vynucovani (napf. prosSetfovani, sankce).

Uvedené néstroje jsou dotvateny a uplatiovany jednak prostfednictvim procest, jako
jsou planovani, implementace, evaluace a modifikace, jednak prostfednictvim struktur,
které podporuji fizeni integrity v dané organizaci (stanoveni odpovédnosti a koordinace).

Jednotlivé prvky ramce pro integritu jsou vzajemné zavislé a ramec jako celek
zavisi na kontextu, v némz je uplatnovan (OECD, 2008b). Je tfeba rozliSovat vnitini
kontext definovany klimatem a kulturou uvnitf organizaci vefejné spravy a vné&jsi
kontext, ktery je dan prostfedim celého verejného sektoru a uplatiiovanym zptisobem
vladnuti. Je zftejmé, Ze v této souvislosti hraje velkou roli nejen pravni systém zemé,
instituciondlni rdmec vefejné spravy vcetné zakona o statni sluzbé€, ale 1 tradice.
Poznamenejme, Ze vramci EU neexistuje spolecnd pravni uprava, jen pomoci
koordinace je vytvaren tzv. evropsky spravni prostor.

Dlouhodob¢ usili OECD vyustilo nejnovéji ve vypracovani strategického piistupu
k boji proti korupci a propagovani integrity, ktery zahrnuje tii hlavni komponenty:

o systém redukujici ptilezitosti pro korup¢ni €1 jiné nekalé jednani (OECD, 2017¢),
¢ kulturu odsuzujici korupci jako spole¢ensky nepfiijatelnou (OECD, 2016a, 2016c,
2017a),

e skladani uctd, tj. vedeni lidi k zodpove&dnosti za jejich jednani (OECD, 2016b).

Tato strategie OECD k vefejné integrité povySuje dosavadni vizi etické vetfejné
spravy na integritu celé spolec¢nosti, nejen vetejného sektoru (OECD, 2017b), ptic¢emz
zcela nové durazy jsou kladeny na behavioralni aspekty (OECD, 2018Db).

Z instituciondlniho hlediska Ize konstatovat, Ze zdkladem systému je zavazek na
nejvyssi politické a manazerské tirovni posilovat vefejnou integritu a redukovat korupci
predevsim tim, Ze integrita je soucasti vladnuti, je vytvofen odpovidajici institucionalni
ramec, jsou nastavena oekdvani, Ze nejvyssi politické a manazerské urovné pijdou pii
plnéni svych povinnosti osobnim piikladem. Nezbytnou soucasti je stanoveni jasné
odpovédnosti a prosazovani ucinné vertikdlni a horizontalni koordinace, jakoz i
stanoveni strategickych cili a priorit a sledovani jejich plnéni prosttednictvim
benchmarkingu a vhodnych indikatorti. V neposledni fad¢ systém musi zajistovat, ze
standardy integrity jsou soucasti pravniho fadu, organizacnich politik (napt. etickych
kodexti ) a slouZzi jako zéklad pro disciplinarni, administrativni ¢i trestni fizeni a pro
stanoveni sankci, ze tyto standardy a hodnoty jsou ndlezit¢ komunikovany uvnitf
vefejného sektoru 1 navenek a partneti nabadani, aby je respektovali. Systém musi mit
nastaveny jasné a vhodné procedury, které umoznuji fidit existujici nebo potencialni
stiety zajmti, a odrazuji od porusovani stanovenych standardt (OECD, 2018a).

Dle poznatkti z konference 2018 OECD Anti-Corruption Forum , zasadni dtlezitost
ma akceptovani nazoru, ze kultura vefejné integrity by méla prostupovat nejen vefejnym
sektorem, ale 1 sektorem soukromym a neziskovym. Povédomi o celospolecenskeé
dalezitosti integrity je dle citovanych doporu¢eni OECD Zadouci zvySovat
prostfednictvim dialogu se stakeholders. Nezbytny je eticky leadership a podpora
manazerd k jeho rozvijeni a Sifeni. Zasadni dulezitost ma fizeni lidskych zdroja
prosazujici profesionalitu a zasluhovost, jakoz 1 poskytovani potfebného tréninku a
poradenstvi. Usili musi sméfovat k vytvafeni kultury otevienosti, kterd umozZiiuje
diskusi etickych dilemat, problémt i pochybeni s cilem hledat a nalézat vhodna feSeni.
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Skladani Gc¢th (accountability) jako soucast otevien¢ho vladnuti omezuje piilezitosti
pro prosazovani individudlnich ¢i skupinovych zdjmi na ukor zajmu vefejného.
Zakladem skladani uctl by mél byt koherentni systém vnitinich kontrol a fizeni rizik,
ktery je uplatiiovan pomoci jasné definovanych procedur a je pojiman jako soucast
strategického fizeni. Standardy integrity musi byt aplikovany objektivné, férové a ve
vzajemné kooperaci mezi jednotlivymi utvary. Vyznamnou funkci plni 1 externi
kontrola vykonavana prostifednictvim regulatort i nejriznéjSich ,,watchdog* organizaci.

Z vécného hlediska se doporucovany ramec (OECD, 2017b) soustfed’uje na tii
hlavni oblasti:

e disledné uplatiovani vefejného zdjmu (ktery musi byt nejprve jasné€ definovan a
deklarovan),

e vefejné zakazky,

o velké infrastrukturni projekty, které by mély demonstrovat, Ze projekty jsou
transparentni, bezkorupcni a produktivni (OECD, 2016d).

Je tfeba zdlraznit, Ze dosavadni snahy v oblasti integrity a protikorup¢niho boje
vychdzely z modelu racionalniho rozhodovani, coz vedlo k zavadéni systému kontrol,
sankci a omezovani diskrecniho prostoru pii rozhodovani s cilem zmenSovat prostor pro
nezadouci jednani. Opomijena ziistavala skute¢nost, ze jddrem integrity je eticka volba
zalozena na moralni reflexi jednotliveil a Ze integrita je ovliviiovana piisobenim
spolecnosti a nejriznéjSich skupin, v nichz se jednotlivec pohybuje, tedy socialni
dynamikou. Z této perspektivy lze proto konstatovat, ze nebyly adekvatné vyuzivany
poznatky behavioralnich véd'. Pravé tyto poznatky pomahaji osvétlit utvareni
organizacni kultury a mohou hrat vyznamnou roli pfi prosazovani konceptu integrity
jednotlivce 1 organizace a maji zdsadni dilezitost pro ovlivitovani chovani a jednani
jednotlivel (OECD, 2018b).

Behavioralni védy vysvétluji, Ze etické volby se uskute¢iiuji v socialnich interakcich
a politiky integrity mohou byt zna¢né posileny, je-li brano v tivahu prostiedi, v némz
jednotlivci operuji. Napi. vina se zda byt mensi, pokud je sdilena vice jednotlivci,
protoZze kazdy znich se citi méné zodpoveédny. Pokud integrita neni normou a neni
zaroven institucionalné vyzadovana vcetné sankcionovani jejiho porusovani, nelze
ocekavat, ze €lenove organizace budou jednat v intencich integrity.

Efektivnéj$i politika integrity proto vyZaduje kultivaci prostiedi, v némz se
nastavené parametry a normy jednani skutecné vyzaduji a jejich nerespektovani neni
tolerovano. Socialni dynamika se tak stdva dilezitym faktorem ovliviiujicim etickou
volbu jednotlivce, protoZze mu poskytuje referencni bod, od n&jz miize odvodit své
rozhodnuti nebo s nimz je miize poméfit.

1.2 Situace v Ceské republice

Prvni snahou na vladni tirovni zvysit transparentnost vefejné spravy Ceské republiky
a stanovit pravidla pfi vykonu vetejné spravy bylo piijeti usneseni vlady ¢. 270/2001 o
Etickém kodexu zaméstnancii ve vetejné sprave. Vedoucim okresnich afadii byla timto
usnesenim stanovena povinnost predstavit obsah usneseni starostim obci. Hejtmaniim
bylo doporuceno, aby jim podfizené¢ zaméstnance s kodexem seznamili, piipadné sami

! Pro Gplnost je tieba uvést, Ze by bylo mozno vénovat pozornost i dal§im perspektivam, napi filozofické &i
psychoanalytické, ale tim bychom piekrocili prezentovany ramec OECD, ktery je jiz v souc¢asné podob¢ velmi
ambicidzni.
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ptijali vlastni kodex. Smyslem kodexu bylo jednak zdtraznit potiebné standardy, jednak
zvysit diveéru vetejnosti ve vefejnou spravu. Implementace kodexu vSak nebyla nijak
monitorovdna a nebyl vypracovan zddny mechanismus vyméhani kodexu v praxi. Neni
proto prekvapivé, ze u€inek této snahy se nijak vyraznéji neprojevil.

V kvétnu 2012 vlada schvalila novy kodex, ktery se mél stat prototypem pro etické
kodexy jednotlivych organizaci vetejné spravy. Piedstavoval sadu doporuceni, ktera
méla formou interniho piedpisu rozSifovat a specifikovat povinnosti ifednikl stanovené
v béznych pravnich predpisech (nikoliv stanovit povinnosti nové). Doporuceni
pokryvala tyto oblasti: zdkonnost, rozhodovani, profesionalitu, nestrannost, rychlost a
efektivitu, stfet zajmia, korupci, naklddani se svéfenymi prostiedky, mlcenlivost,
informovani vefejnosti, vefejnou ¢innost, reprezentaci, uplatnitelnost a vymahatelnost.
Nebyla sice provedena Zadna analyza dopadu této iniciativy, ale formalni pfistup
uplatnény 1 v tomto ptipadé nevedl k zadné viditelné pozitivni zméné.

V souvislosti s pfijetim zdkona ¢. 234/2014 Sb. o statni sluzb¢€ byl vydan Sluzebni
ptedpis €. 13/2015 ndméstka pro statni sluzbu ministra vnitra, kterym se stanovi pravidla
etiky statnich zaméstnancti. Tento siln¢ legalisticky dokument (vypracovany pod
casovym tlakem v kontextu implementace zdkona o statni sluzb&) ma obdobnou
strukturu jako kodex zroku 2012, ale neni dostate¢né vyvazeny, neni adresny pro
jednotlivé hierarchické stupné a zasadni etické otazky v podstaté nefesi. V souCasné
dobé se proto pracuje na jeho zasadni revizi.

2 Metody

Empirické poznatky v oblasti etiky ve veiejné spravé jsou dosud velmi sporadické,
atonejen v CR2. Clanek se opira o vlastni empiricky vyzkum, ktery pokryval nasledujici
problémové okruhy:

regulatorni ramec,

identifikace hlavnich etickych problém1,
etické fizeni,

organiza¢ni kultura a etické prostiedi.

Jeho kvalitativni ¢ast realizovana formou polostrukturovanych rozhovori s vedoucimi
predstaviteli vetejné spravy piredstavuje prvni orienta¢ni sondu do organizacni kultury.
Workshop s ufedniky statni spravy i mistni samospravy byl vyuzit piedevSim pro
pfipravu dotazniku a ovéfeni srozumitelnosti otdzek. Kvantitativni vyzkum byl
proveden pomoci dotaznikového Setfeni formou anonymniho internetového dotazovani
(CAWI) v organizacich vefejné spravy®. Zamérnym vyb&rem na zakladé dobrovolnosti
bylo realizovano 737 rozhovorii. Mezi respondenty pievazovali ufednici statni spravy
(85 %). Radovi ufednici tvofili 70 % celku, zatimco stfedni urovefi managementu
predstavovala 24 % respondentil a vyS$$i Groven managementu zbyvajicich 6 %. Cilem
dotaznikového Setfeni bylo zejména zmapovat situaci na poli etiky, identifikovat hlavni

2 Pokud je autorce zndmo, empiricky vyzkum zaméfeny na etiku ve statni spravé byl provadén ve Finsku,
nejnovéji v roce 2017 (State of Civil Service Ethics in Finland — a Survey of the Ethical Values and Principles
of Central Government Employees). Velmi rozsahly prizkum byl v sou¢asnosti proveden na Slovensku, kde se
otazkam etiky vénuje Rada pro statni sluzbu. Tento organ vznikl v roce 2018 a jednim z jeho ukolu je
vypracovani etického kodexu pro ufedniky. Vzéajemna porovnatelnost vysledki je vSak vzhledem k odliSnym
pristuptim minimalni.

3 Setieni bylo realizovano ve spolupraci s agenturou STEM/MARK.
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etické problémy a zjistit, ¢im se ufednici fidi pfi jejich feSeni. Bylo koncipovano tak, aby
poskytlo inspiraci a relevantni informace pro navrh adekvétniho vzdélavaciho programu.
Vyuziti jeho vysledki je vSak §irsi véetné probihajici revize souc¢asného etického kodexu
pro statni sluzbu. Ziskané informace budou déle analyzovany a zavéry prezentovany jak
akademické obci, tak 1 vedoucim predstavitelim vefejné spravy, s nimiz feSitelsky
kolektiv projektu spolupracuje.

3 Rozbor problému

V tomto ¢lanku se soustfedime na ty poznatky z prizkumu, které jsou zajimavé
predevsim z hlediska vySe prezentovaného ramce integrity. Ziskame tak alespon urcitou
piedstavu, jak naroéné bude povznést trove etiky a integrity vefejné spravy v CR na
uroven vyspélych zemi, a kde lze spatfovat nejvetsi potencial.

Etika je ve vefejné spravé vniméana nejcastéji jako dopln¢k prava (52 %
respondenttl), dale jako dodrzovani litery 1 ducha zdkona (41 % respondentti), v malé
mife je ztotozilovdna s dodrZzovanim litery zakona (4 %) a zbyvajici 3 % respondentil
nemaji ndzor/nezajimaji se.

Ve vnimani etickych problémut (Obr. 1) se objevuje problém stanoveni veiejného
z4jmu, coz patrné souvisi 1 se skutecnosti, Ze vefejny zajem neni nijak legislativné
definovan®. Obtizné chapani a vyjasnéni vefejného zdjmu akcentuji zejména muzi,
zatimco Zeny vidi problémy piedevS§im ve zneuzivani ufedniho postaveni a ve
zmanipulovanych vybérovych fizenich.

Obr. 1: Vnimani etickych problémii

Formalini pinéni akolt [N 35
Snahu naplnit predstavy nadfizeného bez... [ NG 32
Prosazovani osobniho zajmu na ukor... || N R 32
Korupci ¢ klientelismus || NN R 32
Obtizné chapani a vyjasnéni verejného... [ IEGTEIGENENGENENGEGEGEGEGEE 22
stret zajmi | 23
Zneuziti utredniho postaveni [ NGNGB I 23
Zmanipulovand vybérova fizeni na mista... | NN 22
Ozndameni neptipustné cinnosti - 3

NESPATRUII ve své praxi zadny eticky... ||| N | | I 10
Jiné 4

Co Vy osobné povazujete ve své praxi za nejvétsi (etické) problémy?
Vsichni respondenti, n=737 [udaje v %]

Zdroj: Priizkum provedeny v ramci projektu TL1000260

# Zasadni otazkou je, jak ndvodna by mohla byt zakonna tprava ve spole¢nosti, ktera je komplexni a
pluralistickd, s obrovskym mnozstvim skupin s konkurujicimi si cili a zajmy.
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Jak je patrné z Obr. 2, za nedutlezitéj$i hodnoty jsou povazovany profesionalita,
Cestnost a odpoveédnost. Pokud jde o porovnani nazor sluzebné¢ mladSich a starSich
respondentd, 1ze konstatovat, ze mladsi stavi vySe rovnost a spravedlnost, zatimco starsi
davaji prednost profesionalité. Pon¢kud zardzejici je umisténi inovativnosti az na
poslednim misté. Pro zajimavost 1ze uvést porovnani s finskou vefejnou spravou (viz
vyse), kde mezi 14 zkoumanymi hodnotami dominuje také profesionalita, za niz nasleduje
nestrannost a vlada zdkona spolu s odpovédnosti. Inovativnost je v pofadi desata.

Obr. 2: Dulezitost hodnot

Profesionalita I 69
Cestnost (poctivost, bezihonnost) NGNS 56
Odpovédnost NN 55
Sludnost NG 49
Nestrannost [INEENEGEGEGEGEEEENN 416
Transparentnost [INIIIIEEGEGEGEGEGEEN 43
Spravedinost [N 43
Efektivnost / efektivita [INNNININEGEGEEE 34
Kvalitni sluzba NG 27
Rovnost [N 23
Vldda zdkona [N 13
Inovativnost [l ©
Jiné 1
Nyni Vam predloZime soubor hodnot (principy a vlastnosti, které fidi individualni chovani i chovani

organizace). Vyberte, prosim, maximalné tfi z nich dle poradi jejich diileZitosti:
Vsichni respondenti, n=737 [udaje v %]

Zdroj: Priizkum provedeny v ramci projektu TL1000260

Debaty k tématu hodnot nejsou Casté (pouze 9 % respondenti odpovédélo, ze
probihaji), ale zajem o n¢€ je znacny (73 %).

Provedeny prizkum ukézal, Ze vétSina organizaci ma eticky kodex (83 %), jeho
dodrzovani vSak neni samoziejmosti. AZ na fidké vyjimky nebyli pfi vypracovani
kodext konzultovani stakeholders, kodexy nejsou dostate¢n¢ komunikovany, jejich
implementace neni ani fizena ani monitorovana ani vyhodnocovana (pouze 11 %
respondentil se domniva, Ze uplatiiovani kodexu je monitorovano, 28 % se domniva, ze
nikoliv a ostatni nevédi). Kodex je pfitom casto jedinym pouzivanym néstrojem
etického ftizeni. Podstatnd cast respondentii neuvedla zadny dalSi nastroj, 29 %
respondentil zminilo vycvik ¢i vzdélavani, 26% mechanismus vnitiniho oznamovani
(v samosprave pouze 8 %) a pouhych 5 % respondentd uvedlo eticky leadership a 1%
eticky audit.

Jak ukazuje Obr. 3, zodpovédi na otdzku, co pomahd steSenim etickych
problému, vSak vyplyva, ze role etického kodexu (zdGraznéme v jeho soucasné
podob¢) neni piili§ vyznamna.
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Obr. 3: Inspirace pii FeSeni etickych problémii

Pfedchozi vlastni zkuSenost 49
Podobnou situaci resil nékdo jiny 38
Pravni konzultace a hledani opory v legislativé 36
Eticky kodex 34
Nevim / nedokazi urcit 9
Jind moznost 5

Bez ohledu na to, zda jste ve své profesni praxi resil(a) néjaky eticky problém
- co (by) Vam p¥i tom mohlo pomoci nebo o co jste se opiral(a)?
Vsichni respondenti, n=737 [udaje v %]

Zdroj: Priizkum provedeny v ramci projektu TL1000260

Dalsi vysledky dulezité z hlediska prezentovaného rdmce integrity se tykaji
vyznamu osobnich postojii a nastaveného prostiedi pii rozhodovani. Ukdzalo se, ze
tésné nadpolovicni vétsSina respondenti se fidi rozhodné (10 %) nebo spise (41 %)
osobnimi postoji.

Prizkum potvrdil, ze kliCovy vyznam pro utvafeni etické kultury ma priklad
vedouciho. Je o tom ptfesvédceno 98 % respondentti. Pfiklad vedouciho je vyznamny i
pro implementaci etického kodexu (45 %). Jeho uplatiiovani by vSak nejvice napomohly
oteviené debaty o etickych problémech (48 %). Vyznamnou tlohu mize hrét trénink
(40 %), zatimco formalni vynucovani kodexu ze strany vedeni povazuji respondenti za
malo ucinné (9 %).

4 Diskuse

Vysledky prizkumu prokazaly, Ze mezi ufedniky uUstfedni statni spravy a
samospravy neexistuji vyznamnéjsi rozdily v chdpani etiky a pfistupu k etickym
otazkam. Urcité rozdily lze nalézt u existence etického kodexu (povédomi o jeho
existenci), coz je dano skuteCnosti, Zze kodex v ustfedni spravé ma formu sluzebniho
predpisu naméstka ministra vnitra pro statni sluzbu, zatimco v samospravé jde o
doporuceni. Vzhledem k odliSnému instituciondlnimu ramci a pomérné slabé koordinaci
fizeni obou slozek vefejné spravy (Ustiedni statni sprava a samosprava) neni také
piekvapujici, ze v ramci samospravy hraji pii rozhodovani vyznamné;si llohu osobni
postoje nez nastavené vnitini prostiedi (organiza¢ni kultura). S tim souvisi i skutecnost,
ze osobni ptiklad vedouciho pii implementaci etického kodexu je v samosprave
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hodnocen vyse (51 %) nez ve statni spravé (44 %), 1 kdyZ 1 tam je znacny. JeSte
% v samospravé a 48 % ve statni spraveé). Nazor, Ze nedostatek etiky je zdrojem
problému, je vice rozSifen mezi zaméstnanci samospravy nez mezi ufedniky statni
spravy (v samospraveé uvedlo odpovéd’ rozhodné ano 37 %, spiSe ano 43 % respondentti
oproti 24 % resp. 43 % respondentil ve statni sprave).

Osobni setkani s korupci je v samospraveé nizsi (6 % oproti 13 % ve statni sprave),
pokud jde o zkusenost kolegti s korupci, situace je prekvapiveé odlisna (29 % resp. 20
%). S korupci se nesetkala valna vétSina vSech respondentil (pouze 9 % respondentil se
ke korupci nevyjadrilo).

V ptipadé, Ze v organizaci prob&hly n¢jaké debaty k hodnotam vetejné spravy, ticast
respondentli ze samospravy byla 100 % (ve statni spravé predstavovala 83 %), ale
souc€asné zajem o debaty k etickym otdzkdm projevilo 68 % respondentii (oproti 74 %
ve statni sprave).

Jak bylo mozno intuitivné oCekavat, i€ast zastupcii samospravy v kurzech etiky ve
vefejné sprave je nizsi ve srovnani se statni spravou (25 % oproti 40 %). Zajem o né je
v podstaté stejny a dosahuje 70 % v obou zkoumanych segmentech vefejné spravy.

Lze tedy konstatovat, Ze prizkum odhalil vysokou potfebu diskutovat o etickych
otazkach. Bylo by proto Zadouci k tomuto ucelu vytvofit vhodnou platformu/prostredi
a diskusi stimulovat. Znacna je 1 poptavka po vzdélavani v oblasti etiky. Aktualnost
projektu vénovaného ptipravé vzdélavaciho programu pro ufedniky vetejné spravy se
prizkumem potvrdila.

Zavér
Etika jako vyznamna komponenta vykonnosti a diivéryhodnosti vetejné spravy stale
neni v Ceské republice doceiovana. Smyslem tohoto pfispévku je proto upozornit na

dalezitost posileni etiky a integrity tak, aby se staly katalyzatory dobré vlady a
inkluzivniho riistu zalozeného na recipro¢ni diivéfe mezi Ufedniky a obCany.

Dosavadni piistup vlad Ceské republiky k etice se omezuje pouze na etické kodexy,
které 1ze charakterizovat jako znacn€ formalni, prevazné legalistické, a v podstaté
represivni nastroje. Eticky kodex maze hrét dulezitou roli v prosazovani etiky ve vetejné
sprave, ale sam o sob¢€ neni dostateCnym ndastrojem etického fizeni. Je nutno zdlraznit,
ze muze byt efektivni, pokud je soucasti celé infrastruktury, jiz tvofi procesy a je
podporujici struktury. Mezi procesy musi mit ustfedni misto vnitfni i vnéjsi
komunikace, monitorovani, hodnoceni a aktualizace.

Nezbytnou podminkou efektivni implementace kodexu je urceni odpovédného
pracovnika/utvaru a vytvoteni fungujiciho systému vnitini komunikace.

V Ceské republice jsou opomijeny dal$i nastroje etického fizeni, které jsou
zaméieny na stanoveni hodnot a upeviiovani etické infrastruktury a kultury organizace
vcetné etického leadershipu a etického vzdélavani, tj. cely koncept integrity.
Doporuceni OECD tak stale zlstavaji velkou vyzvou. Jejich uplatiiovani by napomohlo
nejen zkvalitnéni a zvySeni vykonu Ceské vefejné spravy, ale i zvySeni jeji efektivity
v ramci evropského administrativniho prostoru.

Zkusenosti z vetejné spravy vyspelych zemi i ze soukromého sektoru ukazuji, ze
pro utvafeni kultury integrity je zasadni postoj vedeni a osobni ptiklad vedoucich
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pracovnikti. Kultivace etického jednani je mozna cestou oteviené diskuse a vzdélavani
zaméstnancli. Prizkum, jehoz nékteré vysledky jsou prezentovany v tomto c¢lanku,
ukézal, Ze diskuse a vyména zkuSenosti jsou zddany napfi¢ celou vetejnou spravou
Ceské republiky.
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NEW FUZZY MULTIPLE CRITERIA EVALUATION METHOD
AS A SUPPORT FOR INVESTMENT DECISION MAKING
UNDER UNCERTAINTY

Adam Borovicka

Abstract: This article is motivated by real investment decision making for which
uncertainty is so typical. The uncertainty can be represented by an unstable development
of some characteristics of the investment instruments, or vague investor’s preferences.
Moreover, the investment decision is usually made based on several criteria. To
evaluate the investment instruments in a satisfactory manner, or namely to select
suitable investment instrument(s), all mentioned aspects should be considered. For this
purpose, a complex support tool is proposed in this paper. This fuzzy multiple criteria
evaluation method uses triangular fuzzy numbers to express the element of uncertainty.
It accepts a linguistically expressed importance of criteria which is very comfortable for
a decision maker (investor). Linguistic terms are also transformed to the triangular
fuzzy numbers based on the specified fuzzy scale. Using the concept of fuzzy sets (fuzzy
numbers) provides a necessary quantification of the elements of uncertainty. The
proposed method can select ‘the best’ alternative (i.e. investment instrument), to make
a full ranking as well. All benefits of this fuzzy evaluation approach are illustratively
demonstrated on a selected real investment decision making problem on the capital
market with open unit trusts that are increasing in popularity within the Czech Republic.

Keywords: Investment Decision Making, Open Unit Trust, Triangular Fuzzy Number,
Uncertainty, Vague Preferences.

JEL Classification: C44, G11.

Introduction

Many people try to evaluate their free funds. One of the options is an investment.
Selecting suitable investment instruments is not an easy task. It is usually influenced by
several factors. Moreover, some factors can be in an uncertain form. Such a typical
element of uncertainty on the capital market is the return of the investment instruments.
It is often very unstable in time. Further, the investor’s preferences can be also expressed
inaccurately. For instance, the importance of the evaluative criteria can be expressed
linguistically which is the user-friendly way for a (potential) investor.

The decision making theory provides many multi-criteria evaluation methods that
are more or less suitable for a selecting, or evaluating investment instruments. Selecting
a suitable method is namely determined by the character of a real decision making
problem. This article deals with an increasingly popular investment in open unit trusts.
Thus, the main aim is to solve the so-often real-life problem of a selection of suitable
open unit trust(s) for an investment. It is demonstrated that principles and techniques of
a decision making theory, or a fuzzy set theory, can be applicable for such a situation
very well, although it is not used much in a real world. In practice, fundamental or
technical analysis is sometimes applied (Murphy, 1999). The selection can be made via
some quantitative or graphical indicator. The main disadvantage of these concepts is
actually only one-criterion perspective (return, price, etc.). Another approach can be
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based on a human intuition which judges the investment instruments from one or also
multiple perspectives. On the other side, the investment decision then would be fully not
exact. The results of such methods are not complex and representative for so important
(investment) decision.

Further, our investment situation is specific in the following matters. At first, the form
of data is combined. It means that some data are crisp, while other data are vague. Another
important fact is that a potential investor is able to express the criteria importance ‘only’
linguistically. If the investor is not so educated about this issue, then it is better that any
additional information from him or her is not required. Further, ‘the best” open unit trust
is primarily selected. A full ranking of investment alternatives can be some interesting
additional information for the investor. The investor is actually a layperson in this issue.
However, the investor is glad when the procedure, based on which results he or she
decides, at least basically understands. Therefore, having a method that is applicable and
user-friendly is also important. This is a typical investment situation (not only) with open
unit trusts. Many (multiple criteria) methods are not able to accept a combination of crisp
and vague data. Other group of methods require some additional information (e.g.
thresholds, a-level, etc.) which can be problematic for a decision maker. Some methods,
however, are so complicated and hardly applicable. If no existing method does not enable
to simultaneously fulfil all mentioned requirements, then a new one (or modification of
the current concepts) must be proposed to solve the problem satisfactorily. This is a
significant motivation for this article.

As we can see above, the quantitative methods can be more or less unsatisfactory for
a particular investment decision making situation. To fulfil all requirements and
circumstances of the investment situation, a new supporting decision making method
must be proposed. The developed fuzzy multicriteria evaluation method is based on
fuzzy preference relations and minimising distance from the ideal alternative principles.
The algorithm is partly inspired by ELECTRE methods. It also uses McCahone’s
approach and Hamming distance which are properly improved for their more
comfortable applicability. All vague elements are expressed as triangular fuzzy
numbers. Such a method enables a selection of suitable open unit trust(s) under
uncertainty for a typical client of the bank Cesk4 spofitelna.

This paper is organised as follows. After the introduction, the motivation to a new
method is introduced, in addition to a related review of the literature with current multi-
criteria evaluation methods. The algorithm of the proposed method is described in detail.
Then the proposed method is applied to a real investment decision making situation on
the capital market with open unit trusts. Finally, the article is summarised and some
ideas for future research are outlined.

1 Fuzzy multiple criteria evaluation method

To comprehend all aspects of the proposed fuzzy method, the basics of fuzzy set
theory must be presented. Then the algorithm of the fuzzy multiple criteria evaluation
method can be described in detail.

1.1 Basics of fuzzy set theory

The following definitions can be seen in (Gupta and Bhattacharjee, 2010; Novak,
2000; Zadeh, 1965).
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Definition 1 Fuzzy set is such a set whose elements are included with a certain grade
of membership.

Definition 2 Membership function measures the grade of a set membership. It takes
the value from interval <0, 1>. The higher value denotes the higher degree of the set

membership.

The triangular membership function of the fuzzy number F can be illustrated (on
the left side) and mathematically formalized (on the right side) as follows

Fig. 1: Membership function of the triangular fuzzy number

ﬂﬁ(x)
1
0 x<anx>c
i a<x<b
(x) = 1
M (X) - h<y<e (D
0 a b c 1 x=bh

Source: Novdk (2000)

Parameter a can be interpreted as the lower bound, b as the peak point and ¢ as the upper
bound of the fuzzy number. Mostly the position of parameters a and ¢ is symmetric
around the value of . In other words, the membership function usually creates an
1sosceles triangle. Of course, different cases of the dissimilar sides of the triangle can be

defined. The triangular fuzzy number can be formally written as follows £ = (a,b,c).

The membership function is piecewise linear, so the computational operations with this
type of fuzzy numbers are known and quite simple. They are able to express or
approximate the vague decision maker’s preferences or unstable input data very well.

Definition 3 Triangular fuzzy number is a convex fuzzy set with a triangular shape of
the membership function.

1.2 Overview of the current fuzzy multiple criteria evaluation methods

We have many fuzzy multiple criteria evaluation methods potentially usable for
a selection of the open unit trusts. Firstly, many methods are fuzzified in order to solve
the multicriteria decision making problem under uncertainty. For instance, the Weighted
Sum Approach (WSA) was modified to the form with criteria values and weights as
fuzzy numbers (Baas and Kwakernaak, 1977; Bector et al., 2002). Similarly, the
Analytic Hierarchy Process (AHP), proposed by Saaty (1977; 1978), is also fuzzified
where decision making preferences about the relations between alternatives by the
particular criterion are expressed as the fuzzy numbers, as well as the criteria weights
(Buckley 1985; Laarhoven and Pedrycz, 1983). We know many other modifications of
the AHP method, for example (Chen, 1997; Yu, 2002).

The conjunctive and disjunctive method was also fuzzified (Hwang and Yoon,
1981). These approaches were extended by vague, fuzzy criteria values and fuzzy
threshold values. For this purpose, the trapezoidal fuzzy numbers are applied. The
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comparison of fuzzy evaluations is made via the concept of possibility and necessity
(Dubois et al., 1988).

Another well-known multicriteria evaluation method is the Technique for Order of
Preference by Similarity to Ideal Solution (TOPSIS), whose computational principle is
based on the minimisation of a distance from the ideal alternative (Hwang and Y oon,
1981). We have many fuzzy modifications of this method in order to solve more real
decision-making situations. These versions differ in the type of the used fuzzy number,
the crisp or fuzzy weights or the method for fuzzy number comparison. More
information about particular modifications can be found in various studies (e.g. Chen
and Hwang, 1992; Chu, 2002; Wang and Elhag, 2006). The summary of the method
modifications is in the publication of Kahraman (2008).

The large group of multiple criteria evaluation methods comprise approaches based
on the preference relation principle (i.e. outranking methods). The pioneer is the
ELimination Et Choix Traduisant la REalit¢ (ELECTRE) I developed by (Roy, 1968).
During the 1070s, this group of methods expanded, for instance, with either ELECTRE
I (Roy and Bertier, 1973) or ELECTRE III (Roy, 1978). Further, the method
Multicriterion Analysis of Preferences by means of Pairwise Alternatives and Criterion
comparisons (MAPPACC) was also proposed (Matarazzo, 1986). However, step by
step, the concept of fuzzy preference relations was discussed. The first mentions are in
Roy (1977) and Roy (1980). Other concepts are, for instance, mentioned in (Martel and
D’ Avignon, 1986; Siskos et al., 1984; Takeda 1982). These concepts consider a different
form for a specification of fuzzy relations. The other approaches include vague input
data expressed by fuzzy numbers (Gheorghe, 2005; Wang, 2001).

1.3 Incentives for designing own evaluation method

Because we solve a particular real decision making situation, it is sometimes not
possible to apply some of the existing methods because it is not able to take into account
all typical circumstances for a solved problem. Then, we propose an evaluation
algorithm ‘bespoke’, which fulfils all our conditions and premises. This is absolutely
standard (inevitable) procedure, as we can see (e.g.) by Hua et al. (2005) in green
manufacturing or Omero et al. (2005) in the field of performance assessment.

Now let us introduce the reasons and ideas for a proposal of a new fuzzy multicriteria
evaluation method in greater detail. At first, the capital market is an unstable
environment. Then some elements of uncertainty (or proximity) should be included.
Concretely, the input data can be vague, as well as the decision maker’s preferences.
They can be expressed in a linguistic form. To quantify these elements, a concept of
fuzzy sets (i.e. fuzzy numbers) can be very well used. Then an interest in the group of
fuzzy multicriteria evaluation methods is natural.

Secondly, many fuzzy multiple criteria evaluation methods require all input data in
vague (fuzzy) form as Baas and Kwakernaak (1977), Dubois and Prade (1982),
Laarhoven and Pedrycz (1983), Ling (2006) and the others to the present. However,
some data can be crisp (in the strict, purely quantitative form). In this case, there is no
room for any vagueness or a measure of subjectivity. Then it is irrational to transform
a strict element into the fuzzy form.
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Further, some methods (namely outranking methods) require some additional
information from a decision maker. It is usually a value of threshold(s) or a-level.
A determination of these values can be very difficult for a decision maker. In addition,
many methods (WSA, TOPSIS, etc.) require a normalisation of the original input data.
This process can negatively influence the results because the original values may be
distorted. Further, an evaluation principle based on the utility function can be
problematic, thanks to a construction of the membership function of the aggregate utility
of particular alternatives. This problem namely occurs in the situation when the
membership functions of a partial utility of a concrete alternative are not piecewise
continuous, differentiable functions. Then it is better to apply another principle.

However, it is necessary to focus on the form of the results. Methods using
a minimization distance from an ideal alternative usually provide a full ranking of
alternatives. On the other side, the outranking methods can divide the alternative into
‘good’ and ‘bad’ ones, or according to a similar key. However, in our investment case,
a selection of the compromise (‘the best’) alternative is mainly needed. The quotation
marks are used because it is deceptive to talk about the best alternative in the multiple
criteria decision making problem. We usually do not have the alternative with the best
value of all evaluative criteria. The full ranking of alternatives is not necessary. Of
course, a ranking can be required in special cases. Then a simple additional procedure
can be integrated.

Yet, many methods are computationally difficult, see Baas and Kwakernaak (1977),
Buckley (1984), or Buckley (1985). We tried to propose a method whose algorithm is
computationally quite simple and is at least basically comprehensible for decision
makers (i.e. investors). It is not possible to suppose that the algorithm is based on some
trivial calculation. Moreover, today’s computer technology can help very much to
manage difficulties in a calculation process. For the practical usage of the method, the
comprehensibility of the principles of a decision making process is very essential. Then
the results are more plausible for a decision maker.

Let us summarise the main aspects that lead to a new fuzzy multiple criteria
evaluation method. The method is able to select only one, i.e. ‘the best’ alternative.
Some criteria values should be strict, while other criteria values should be vague. The
importance of the criteria is expressed linguistically by a decision maker. The algorithm
transforms these expressions into a strict quantitative form. Normalisation of the criteria
values and a transformation of minimising criteria to a maximising form are not
required. The algorithm should not be computationally difficult, and it is user-friendly.
This combination of the conditions and requirements is unique (compared to the facts
mentioned above), a new method must be proposed. This method is inspired by some
principles of the ELECTRE methods. For evaluation, the combination of (fuzzy)
preference relation and minimising distance from the ideal alternative principles are
integrated. For comparison of the fuzzy numbers, the modified McCahone’s approach
is applied. The distance between fuzzy numbers is measured by the Hamming distance
(Hamming, 1950), which is modified to eliminate its weakness.

1.4 Algorithm of the proposed method

A new fuzzy multiple criteria evaluation method will be described in terms of the
several following steps.

32



Step 1: Given the matrix Y =(y,), wherey, (i=1,2,...,p; j=1,2,..,k) represents
(crisp, vague) valuation of the i-th alternative by the j-th criterion (criteria values).

The vague evaluation is expressed as a triangular fuzzy number, or a fuzzy number with
a triangular membership function as follows

FX = ('xminﬂf X )9 (2)

> ““max

where X is a mean and Xx

min °

or x_.,denotes a minimum, or maximum, of all values
of a vague element (criterion) X.

An importance of the particular criteria is stated linguistically. These linguistic
expressions are transformed into the triangular fuzzy numbers in the interval <O,1> . The

strict weights are formulated via the optimisation model based on the maximin principle
(Borovicka, 2014a). Then the vector of crisp weights is marked as v = (v,,v,,...,v,)",

where v, (j=1,2,...,k) is the weight of the j-th criterion.

Step 2: In the second step, we must find out the definite ranking for all alternatives
according to each criterion. For the strict criteria values, it is trivial. It is more difficult
in the case of fuzzy numbers. For this procedure, McCahone’s approach (McCahone,
1987) is applied with some smaller necessary modifications and improvements, as
proposed in (Borovicka, 2014b).

Step 3: We specify the set IiR]. = {r |y, > Vil J= L2,..,pi# j} containing the indices

of criteria » according to which the alternative i is evaluated better than the alternative ;.
Then we can formulate (as in ELECTRE III) the matrix S =(s;) as follows

s, = 2.V, i,j=12,.,p,i#J,

qEIiRj (3)
s, = X Lj=12,.,p,i=].
The element of the matrix s, may be interpreted as the volume of the preference of the

i-th alternative over the j-th alternative. For each i-th alternative, the average
preference relation is calculated as follows

P
Z Sy
j=1

goese JI iy g @)
p—1
Finally, the threshold value is computed by the following formula

j=1 i
i#]

)4
z Sij i Saverage
£ (5)

:p(p—l): p
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Step 4: First, we choose the alternatives that satisfy the following formula
s 2 s (6)
Secondly, the distance from the ideal alternative is computed. In the case of crisp
valuation v (=12, p;j=L2,..,k), the distance from the best value by the j-th
maximizing criterion is as follows

d ‘crisp — Hc.’risp crisp (7)

7 _max J_max yij_max’

risp

where H{"r  =max(y;™ ) is the best valuation according to the j-th criterion.

The distance from the best value by the j-th minimising criterion is calculated as

crisp  __ _crisp crisp
Ay i = Vi win —H (8)

ij _min Jj_min?

where H™. = miin(y;risiin

Jj_min

) is the best valuation according to j-th criterion.

If the criteria values are the fuzzy numbers, then we use the modified concept of the
Hamming distance to find out the distance from the best valuation. The Hamming
distance between two fuzzy numbers F; and F; is defined as (Lai and Hwang, 1994)

d(F,F)) = [ | gt (x) = pap (x) | dx - ©)

This concept sometimes ignores a location of the fuzzy numbers on the horizontal
axis. To calculate a more representative distance! from the best value, we propose to
distinguish two parts: . (x) = . (x) and u,. (x) < g, (x) . Let us denote fuzzy number

F; as the best valuation and F; as a particular valuation whose distance from the best
one is calculated. Specify

X' = (02 1y () X ={xu, (0 <, (9] (10)

Then, the distance between F, and the best valuation F, is formulated for the

maximising criterion as follows

d(F,F)) = [ s ()= s () | dx = [ ] g1, (x) = g1, (x) | dx (11)

The distance between £, and the best valuation F; is formulated for the minimizing

criterion as follows

d(F, F)) = [t () = pp () | dx = [ | p () = e () | - (12)

In the case of the fuzzy valuation, we should mark d{“”y as the distance of the i-th

alternative from the best valuation by the j-th criterion that is computed via the previous

formula. Finally, the general distance from the ideal alternative for the i-th chosen
alternative is computed as follows

!'It could be called as ‘pseudodistance’ because this rate is no distance in the true sense. However, it is a better
rate for a quantitative comparison of fuzzy numbers.
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k X
d nonfuzzy d_{uzzy
— )
d = E |: max( drmnfuzz)) max( dyﬁ/z;\f)} . (13)
j=1 :

The partial distance by each criterion j is standardised with the view of their
comparability. The alternative with the smallest distance from the ideal alternative is
chosen as ‘the best’ (i.e. the compromise alternative). Of course, alternatives can be
ranked according to increasing distance from the ideal alternative.

The compromise alternative is non-dominated. It is no doubt that it is not possible to
choose the dominated alternative without the non-dominated alternative which
dominates it by the preference relations procedure, thus, before the evaluation by
distance from the ideal alternative. If some chosen alternative is dominated, it has no
chance to be selected in the second phase of a measurement of distance from the ideal
alternative computation because the alternative that dominates it must have a shorter
distance from the ideal alternative.

2 Selection of suitable open unit trust(s) for investment

A potential investor decided to invest his or her free financial resources in an open
unit trust offered by Ceska spofitelna. Recently, investing in open unit trusts has become
more and more popular in the Czech Republic. This bank was selected because of its
strong position on the capital market with open unit trusts. The other motivation behind
the selection was my long personal experience with its products. The open unit trusts
can be divided into three basic groups — mixed, bond and stock. For a rather illustrative
instance, a group of bond funds was analysed in this article. Thus, we have five bond
open unit trusts — Sporoinvest, Sporobond, Trendbond, Korporatni dluhopisovy and
High Yield dluhopisovy.

There is no doubt that the investment decision is influenced by many factors. The
investor evaluates the investment alternative according to three main criteria — return,
risk and costs. The return of open unit trust is created by earnings from interest-bearing
securities and capital profit (loss). Both items are capitalised in a fund price. Then, an
open unit trust return is comprehended as a difference in the purchase and the particular
selling price (Steigauf, 2003). The return of the shares fund is determinate as a monthly
of the time period from 2009 to 2017. Even less liquidity of the open unit trusts, the
investment is comprehended as rather longer-time. The historical period is selected to
best reflect a longer development of the funds’ prices and returns, respectively. The next
evaluative criterion is risk. It can be comprehended as the investor’s apprehension about
investment loss (Boroson, 1997). In other words, a potential investor is afraid that his or
her investment aims will not be fulfilled, and he or she will not achieve expected returns.
The risk of open unit trust is standardly stated as a variance, or a standard deviation
(Markowitz, 1952) of a fund return rate of monthly returns in the period mentioned
above. The cost connected with a shares fund is represented by duties, namely the initial
charge and management fee. The initial charge is subtracted from the stake, and the
management fee is subtracted from the fund property (Jezek, 2002). As mentioned
above, the cost can be divided into two main charges. However, there are a few other
fees that are usually unknown to an investor, such as an investment advisor charge,
spending on an audit and auditing company, factorial or license costs. All expenses
(without an initial charge) connected with the investment in the shares fund are
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implicated in a Total Expense Ratio (TER) (Stfedoevropské centrum pro finance
a management, 2018). This indicator shows the volume of all expenses to the total share
fund property (Jezek, 2002). For a practical application, TER values (as well as the
initial charges) are available for the year 2017. Of course, other characteristics can be
included in the analysis, for example, currency, locality, fund credibility, fund
management and mood on the capital market. However, these criteria rather determine
an initial selection of open unit trusts. Then the multicriteria evaluation is explicitly not
influenced by these characteristics. Moreover, it is obvious (also according to my long-
term investment experiences) that the three mentioned characteristics are the most
essential for a potential investor.

A multi-criteria analysis is supported by the following software. Matlab was used for
integral calculations. Other supporting computation operations were made in MS Excel.
The optimisation model was solved in the Lingo optimisation software.

The return, as an unstable element, is expressed in the fuzzy form according to (2).
Risk and cost are presented by the crisp value. The data about the return, risk and cost
are computed in the following table (Tab. 1).

Tab. 1: Data of bond open unit trusts

Open unit trust Return [%] Risk [%] Cost [%]
Sporoinvest (-1.07,0.11, 1.33) 0.38 1.05
Sporobond (-3.51, 0.35, 4.61) 1.29 2.05
Trendbond (-5.92, 0.22, 6.48) 2.02 2.69
Korporatni dluhopisovy (-9.45,0.43, 10.48) 3.31 2.69
High Yield dluhopisovy | (-12.95, 0.38, 13.99) 4.43 2.51

Source: Investicni centrum Ceské sporitelny (2017) and own calculation

The preferences about criteria importance are described linguistically by the investor:
risk — very important, return — important, cost — little important. According to my
investment experiences, this is a typical investment strategy. Return is understandably
important. However, most investors in open unit trusts prefer a more stable investment,
with a lower possibility of loss. Thus, the risk is slightly more important than the return.
This fact also determines a selection just from the group of bond open unit trusts.
A lower importance of cost is also caused by insufficient knowledge. Investment
consultants do not talk much about the cost aspect of the investment.

According to the transformation procedure proposed by Borovicka (2014a), the
aforementioned linguistic terms about importance of the evaluating criteria are
expressed as triangular fuzzy numbers from a pre-specified 5-stages fuzzy scale. Then
their strict form is computed via a model of linear mathematical programming. All
necessary data and results are shown in Tab. 2.
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Tab. 2: Criteria importance in a cardinal form - weights

Criterion Fuzzy number Weight
Risk (0.28, 0.33, 0.38) 0.55
Return (0.45, 0.55, 0.65) 0.3
Cost (0.13,0.16, 0.19) 0.15

Source: own calculation

Sporoinvest was the best in risk and cost criteria. According to the modified
McCahone’s approach, Sporobond is the best in return. To choose ‘the best’ alternative,
the proposed fuzzy method is employed. The grade (volume) of preference (3) is
calculated for each couple of alternatives. Before measuring distance from the ideal
alternative, two funds were chosen according to the rule (6) based on (4) and (5) —
Sporoinvest and Sporobond. Sporoinvest had the shortest distance (13) from the ideal
alternative (equal to 1 vs. 2 for Sporobond), so it is the compromise alternative. Anyway,
it was quite expectable, because it dominates in the most (and least) important criterion.
If such weight was on the return, then the ‘winner’ would be Sporobond.

2.1 Discussion of the results and the application benefits

This methodical approach can be applied in each group of open unit trusts and then the
final investment portfolio can be created by appropriate methods that are based on the
mathematical programming (Borovicka, 2012). In this way, the investor can focus on a
larger number of funds or divide the funds between ‘bad’ and ‘good’. Potential investors
can be well versed in the large group(s) of open unit trusts. This is supporting information
for the following process of a portfolio making which potentially becomes easier.

This real decision making situation illustratively shows several application benefits
of the proposed fuzzy approach. The first benefit is a possibility of quantitative
expression of the vague element (as fuzzy number (2)) or preferences that are typical for
a decision making on the capital market. It turns out that a possibility of a unique
combination of crisp and fuzzy data is crucial for an investment decision making. The
second benefit is a user-friendliness of the proposed procedure, which does not require
any additional information from a decision maker (e.g. the threshold value is ‘self-
calculated’ by (5)). The preferences about the criteria importance can be expressed
‘only’ linguistically that is very comfortable for a decision maker. The proposed method
then enables a various investment strategy which makes it broader and more complex
usable. As can be seen, the method is able to consider various qualitative and
quantitative criteria that can influence the investment decision. This combination is
unique compared to the current approach. Moreover, such a complex support tool can
be applied to other decision making situations in the environment of uncertainty (e.g.
selecting a suitable project, bank product or financial asset).

Conclusion

The main contribution of this paper is a proposal of a fuzzy multiple criteria
evaluation method that is primarily adapted to an investment decision making problem
on the capital market (with open unit trusts) under uncertainty. The vague elements (i.e.
criteria values or the decision maker’s preferences) are represented by triangular fuzzy
numbers. This approach is acomplex support tool for evaluating investment
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instruments, or selecting suitable ones. The method accepts the multi-criteria analysis,
the uncertain input data or the linguistically expressed importance of evaluative criteria.
These benefits make the approach user-friendly compared to other current methods.
These benefits, and the power of such a method, are demonstrated on today’s very
common investment situation describing a selection of the suitable open unit trusts
(offered by Ceska spofitelna).

Future research could be devoted to possible modifications of the proposed method.
One of them 1s an application of a different type of fuzzy number (e.g. trapezoidal), if
a real decision making problem would require. This is also related to the technique of
comparing fuzzy numbers that could be slightly modified, or whether other approaches
could be applied.
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’ MA MF;NOVY AGREGA,T M3 VLIV NA INFLACI?
PRIPADOVA STUDIE CESKE REPUBLIKY, SVYCARSKA A
IZRAELE

DOES THE MONETARY AGGREGATE M3 THE AFFECT ON THE
INFLATION? A CASE STUDY OF THE CZECH REPUBLIC,
SWITZERLAND AND ISRAEL

Libéna Cernohorska, Petr Maléf

Abstract: The aim of the paper is to analyse the influence of monetary aggregate M3
on inflation in the Czech Republic, Switzerland and Israel between the years 2000 and
2017. The central banks in selected countries have not been able to fulfill their stated
goal of achieving price stability. During the period under review, the selected central
banks chose foreign exchange intervention as an instrument of unconventional
monetary policy to achieve the set inflation target. The analysis of monetary policy in
the selected countries will be determined by the long-term relationships between the
M3 monetary aggregate and the inflation. Selected indicators were analyzed on
quarterly data in the Czech Republic, Switzerland and Israel using the Engle -
Granger cointegration test. We have found, based on the tests performed, that
monetary policy in the monitored countries was not quite effective in the years 2000-
2017 because we did not confirm in our empirical analyzes the long-term relationship
between the monetary aggregate M3 in relation to inflation.

Keywords: Engle-Granger Test, Foreign Exchange Intervention, Inflation, Monetary
Policy, M3.

JEL Classification: E51, E47, C32, O24.

Uvod

Monetaristé vychazeji z teze, Ze v dlouhodobém casovém horizontu byly ménové
agregaty povazovany za rozhodujici faktor pro provadéni ménové politiky. Friedman a
Schwartz (2008) vysvétluji vyvoj hospodarského cyklu pomoci zmén v penézni zasobé
a inflaci. Zaroven zduraziovali, stejné jako ostatni monetaristé, Ze ménova politika by
neméla byt pouzivana jako aktivni nastroj pro stabilizaci hospodaiského cyklu.

Predpokladem pro pfijeti ménového agregatu jako zprostredkujiciho cile ménové
politiky je stabilni vztah mezi zménami penéz a naslednymi zménami cenové hladiny.
Takovy stabilni vztah existuje za piedpokladu, pokud je poptavka po penézich v
prubéhu cCasu stabilni. V disledku nestabilni poptavky po penézich v riznych zemich
odstoupilo nékolik centralnich bank od zprostfedkujiciho cile ménové politiky ve
form¢é ménovych agregati a zavedly novy ménovépoliticky rezim — cilovani inflace.
Cilovani inflace, jak ji piedstavil Svensson (1997, 2000), vychazi z monetarismu a
teze, Ze ménova politika by se méla zaméfit na udrzeni cenové stability. Soucasné
ovSem sleduji centralni banky i stabilitu finan¢ni. Napt. Koc¢iSova a Stavarek (2018) se
vénuji hodnoceni stability finan¢nich systémt v riznych zemich Evropské unie.
Infla¢ni cilovani pfi realizaci ménové politiky nevyuzivd ménové agregaty, coz je v
kontrastu se strategii ménového cilovani. Baltensperger a kol. (2001) zmifuji, Ze
béhem 70. let minulého stoleti mnoho centralnich bank zvolilo ménové agregaty jako
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zprostiedkujici cile. Z tohoto diivodu se staly ménové agregaty dalezitym nastrojem
pii provadéni ménové politiky. Pifesné detaily mé€novych strategii jednotlivych cili se
v riznych zemich podstatné liSily. Nejdéle vyuzivaly cilovani penéZni zasoby jako
zprosttedkujiciho cile némecka Bundesbank a Svycarsk4 narodni banka. U obou t&chto
centralnich bank byla velmi uspéSna jejich ménova politika pii dosaZeni nizké inflace
po vice nez 25 let po zhrouceni brettonwoodského systému.

Cilem clanku je analyzovat vliv ménoveho agragatu M3 na inflaci v Ceské
republice, Svycarsku a Izraeli v letech 2000 az 2017.

1 Formulace zvolené problematiky

Otézce ucinnosti ménove politiky na makroekonomické agregaty se vénuje celd fada
védeckych studii. Casto byva u¢innost ménové politiky hodnocena podle dopadu vyvoje
ménovych agregatii ¢i urokovych sazeb centralnich bank na ekonomické veliciny.
M¢énové agregaty poskytuji dilezité informace pii realizaci ménovych politik. S
devizovymi intervencemi ma pomérné velké zkusenosti Japonsko, které je kromé jinych
nekonvencnich néstroji pouzilo jiz na pocatku tohoto tisicileti (Borio a Disyata, 2010).
McCallum (2000) tvrdi, ze pokud se urokové sazby v oteviené ekonomice pohybuji
blizko nuly, mize centralni banka pouZit devizové intervence ke znehodnoceni domaci
meény k tomu, aby zajistila rist ¢i stabilizaci inflace a realné ekonomiky.

1.1 Vztah penéZniho agregatu M3 a inflace

V roce 1998 se ECB rozhodla v ramci realizaci své ménové politiky posilit tlohu
penéz, kterd spociva v diikladng;si analyze ménovych agregati a poskytovani dalSich
informaci pro ménovépoliticka rozhodnuti. Rozhodnuti ECB vedlo ke zvySenému
zdjmu mnoha autort, ktefi se zabyvali vlivem ménovych agregati na budouci vyvoj
cen. Gerlach a Svensson (2003), Trecrosi a Vega (2002) ¢1 Altimari (2001) zkoumaji
vztah ménového agregatu M3 a inflace pomoci VAR modelu a Grangerovy kauzality.
Uvedené studie dokazuji, ze M3 ma podstatny vliv na vyvoj inflace v Eurozong.
Gottschalk et al. (2000) piedpovidaji vliv ménovych agregati pomoci VAR modell a
komparuji zjisténé vysledky s jednoduchym inflaénim modelem s jednou promé&nnou.
Zjisténé vysledky nejsou tak robustni jako zaveéry autortt Gerlacha a Svenssona (2003)
¢i Trecrosi a Vega (2002), nicméné nalézaji moznost odhadu inflace pomoci
ménového agregatu M3 v dlouhodobém horizontu. Na zakladé dat Eurozony v letech
1986 — 2003 a s vyuzitim analyzy Casovych fad dochazi Bruggeman et al. (2005) k
zavéru, ze ve sledovaném obdobi byly dlouhodobé pohyby inflace vyvolané zménou
penézni zasoby. Problémim inflace, resp. deflace v Ceské republice a v zemich
Eurozony se blize vénuje napt. Hedvicakova a Svobodova (2016).

Pii hledani ucinnosti ménové politiky, resp. devizovych intervenci se jevi jako
nejpiihodnéjsi vztah ménového agregatu a inflace. Podrobnosti ohledné rozdilnych
pfidin, pribéhu a dopadi devizovych intervenci v Ceské republice, Svycarsku a Izraeli
jsou uvedeny v kapitole 1. 2. VSechny sledované centrdlni banky pfistoupily
k devizovym intervencim ze stejného diitvodu — pomoci konvencnich nastroji ménové
politiky nebyly schopny dosahnout stanoveného infla¢niho cile.

Dle Peytrigneta a Stahela (1999) existuje korelace mezi ristem penézni zasoby M3,
inflaci a rstem produktu ekonomiky. K tomuto zavéru dospéli ve své studii zabyvajici
se ménovymi agregaty M2 a M3 ve Svycarsku, konkrétné v letech 1996 a 1999.
Zavislost mezi mnoZzstvim penéz v obéhu M2 a cenovou hladinou, konkrétné ve
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Spojenych statech americkych, fesili Hallman et al. (1991), ktefi ho ve své studii z
roku 1991 potvrdili. Tento vztah je zakladnim ptfedpokladem pro dynamicky model
inflace. Narayan et al. (2006) ptiddvaji do svého vyzkumu jesté tfeti veli¢inu a
zkoumaji tak vztah rozpoctovych deficitl, nabidky penéz a inflace. Svou praci
aplikovali na piipad Fidzi na cCtvrtletnich datech v 1970 az 2004. Bylo dokazano, zZe
inflace, vefejné deficity a nabidka penéz jsou na sob¢ zavislé za predpokladu, Ze
inflace je proménou endogenni. PenéZzni nabidka a vefejné deficity indukuji inflaci v
dlouhém obdobi. Fratzscher, et al. (2019) zkoumali devizové intervence 33 centralnich
bank od roku 1995 do roku 2011. Autofi dosli k zavéru, Ze devizové intervence jsou
velmi u¢inny nastroj monetarni politiky, ovSem ve vztahu vlivu k ménovému kurzu.
Autofi této studie dale zdiiraziuji, ze efektivita devizovych intervenci zéalezi spiSe na
okolnostech, za kterych byly devizové intervence provadény.

DalS§imi autory, ktefi se zabyvaji vztahem M3 a inflaci jsou Liitkepohl a Wolters
(1998), kteti sestavili maly dynamicky makroekonomicky model zkoumajici zavislost
mezi Urokovymi sazbami, ristem ménového agregatu M3, redlného rlstu a inflace.
Autofi dochazi na zdkladé¢ kointegracni analyzy s vyuzitim ctvrtletnich, sezonné
oCisténych dat Némecka v letech 1976-1996 k zavéru, Ze ménovy agregat M3 je
dalezitym indikatorem pro kontrolu inflace. Bundesbanka se snazila o dosazeni urcité
miry inflace pomoci cilovani penézni zasoby pies 20 let.

Giaptan a Cheng (1995) se zabyvali inflaci v Malajsii a s vyuzitim Grangerovy
kauzality byla nalezena obousmérna zavislost mezi pené¢zni nabidkou a nomindlnim
produktem. Centralni banka je schopna fizenim penézni nabidky ovlivnit cenovou
stabilitu na stran¢ vyrobce, ne vSak na strané spottebitele, pokud nepftistoupi ke snizeni
penézni nabidky. Snizeni pencézni nabidky vSak muze mit silny dopad na reédlny i
nominalni produkt.

Jilek (2015) zkoumal makroekonomicky dopad ristu Sirokych ménovych agregatu.
Svou praci aplikoval na ptikladu Spojenych stati americkych (1960-2007), Eurozony
(1991-2007), Japonska (1960-2007), Velké Britanie (1987-2007) a Ceské Republiky
(1993-2007). Ve vSech analyzovanych zemich znamenal rist ménového agregatu
zvySeni inflace a zvySeni redlného HDP, a to v pom¢éru 1:1.

Baltensperger a kol. (2001) analyzovali vztah mezi ménovym agregatem M3 a
inflaci ve Svycarsku v letech 1978 - 1999. Z provedené analyzy, zalozené na
kointegraci ¢asovych fad a modelu korekce chyb, dochdzi k zaveru, ze existuje vztah
mezi ménovym agregatem M3 a inflaci ve Svycarsku. Ménovy agregat M3 chape jako
mozny indikator budouciho vyvoje inflace ve Svycarsku. Prediktivni sila agregatu M3
je vys§i v dlouhodobém horizontu nez v tom kratkodobém. Dochazi také k zavéru, ze v
pripad¢ nizkého rastu penéz v ekonomice, nemusi vést v ndsledujicim obdobi inflace.
Ptebytek M3 1épe predikuje kumulativni inflaci neZ ro¢ni, coZ je zpiisobeno delSim
Casovym zpozdénim v transmisnim mechanismu. Prebytky M3 poskytuji zaroven
uzitecné informace o piipadném ristu cenové hladiny. Soucasné upozoriiuji na
skutecnost, ze empirické studie v minulosti garantuji vztah mezi ménovym agregatem
M3 a cenovou hladinou i v budoucnu. Zavérem studie je, Ze ménovy agregat M3 je
dilezitym ukazatelem pro ménovou politiku.

Na zaklad¢ vyse uvedenych zavérh jednotlivych autort jsou vybrany jako zakladni
vztahy pro zkoumani uc¢innosti devizovych intervenci ve vybranych statech (Ceska
republika, Svycarsko a Izrael) vztah penézniho agregatu M3 a inflace, jelikoz se
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uvedenym centralnim bankdm nedafilo plnit spole¢ny cil ménové politiky, tedy
cenovou stabilitu, a proto piistoupily k provadéni devizovych intervenci s cilem ristu
inflace. Devizové intervence se nasledné projevily v jednotlivych zemich zvySenim
penézniho agregatu M3.

1.2 Devizové intervence ve vybranych zemich

Centralni banky nezamyslely pomoci devizovych intervenci zvysit mnoZstvi penéz
v ekonomice a stejné tak ani prvotni pfi¢innou nebyla snaha o zvySeni piebytku
likvidity. Sledované centralni banky mély odlisné divody pro zahajeni devizovych
intervenci. Nizka inflace a nizké urokové sazby byly hlavni pfic¢innou pro zahdjeni
devizovych intervenci Ceské narodni banky (CNB), pii¢emz tyto problémy se
vyskytovaly i v dal§ich svétovych ekonomikach (Franta, 2014). Svycarska narodni
banka (SNB) zahajila devizové intervence nejen ze stejnych diivodi jako CNB, ale
musela zaroven celit 1 posilovani domaci mény (Baltensperger et al., 2007). Naopak
rozdilny primérni divod pro zahdjeni devizovych intervenci méla centrdlni banka
Izraele — Bank of Israel (Bol) - kde §lo hlavné o navySeni devizovych rezerv centralni
banky z divodu pokracujici globalni integrace Izraele do svétové ekonomiky. Pozdéji
Bol odtivodiiovala devizové intervenci nutnosti zdsahu proti apreciaci $ekelu. V Ceské
republice probihaly devizové intervence v letech 2013 — 2017, ve Svycarsku byly
provedeny ttikrat v letech 2009 az 2011 a v Izraeli dvakrat mezi roky 2008 a 2011 a
nasledné od roku 2013, pii¢emz trvaji az doposud (Bank of Israel, 2019; Ceska
narodni banka, 2018; Swiss National Bank, 2018).

o 24

Vnéjsi 1 vnitini ekonomické podminky pied a také béhem devizovych intervenci
byly v jednotlivych zemich diametralné odligné. V Ceské republice stale byla nizka
inflace a klesajici HDP, naopak ve Svycarsku HDP rostlo a frank aprecioval. Rovnéz
1zraelsky Sekel posiloval a HDP lIzraele doslova letélo vzhiru, a to hlavné z divodu
momentalniho stddia hospodarského cyklu zemé. Shodné je hlavni zaméteni vSech tii
ekonomik. Hlavni polozkou HDP byl a je vyvoz zbozi a sluzeb, jehoz podpora byla
druhotnym cilem devizovych intervenci. Zemé vyvozu, tedy obchodni partneti, jsou
oviem odlisni, respektive v piipadé Ceské republiky a Svycarska je hlavnim
odbératelem Evropska unie v ¢ele s Némeckem, zatimco Izrael obchoduje ptevazné se
svymi geografickymi sousedy. V neposledni fad¢ je také dulezité zminit, ze vSechny
tfti zmifované staty uzivaly jako kurzovy rezim fizeny floating, diky kterému mély
centralni banky prostor pro zasahy do ménového vyvoje a jako svlij ménovépoliticky
rezim pouzivaji cilovani inflace.

Odlisnosti byly nejen v zapoceti intervencniho rezimu ale také ve fazi exitu, rozdil
mezi ukonCenim rezimu jednotlivych centralnich bank byl odlisny. Po ukonceni
devizovych intervenci nedoslo v Ceské republice k vyrazn&j§imu posileni koruny,
oproti napf. §vycarskému franku, ktery po ukonéeni devizovych intervenci Svycarskou
centralni bankou posilil o 15 %.  Zatimco v Izraeli byly pro upevnéni stability
ekonomiky zvoleny dodateéné jednorazové intervence, piedstavitelé Svycarské
centralni banky nechaly kurz doméci mény ,,osudu®, coz také nasledn¢ znamenalo jeho
velkou volatilitu.

Spole¢nym dopadem intervenci byl také nartst devizovych rezerv. V lIzraeli se
jednalo o dokonce primarni cil centralni banky Bol. K nejvétsimu nartstu rezerv doslo
ale i ve Svycarsku, kde devizové rezervy vzrostly mezi lety 2009 a 2015 z 50 mil. na
500 mil. CHF. Po nésledném ptecenéni dokonce dosahly rezervy 600 mil CHF a prave
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toto vice jak desetinasobné zvySeni bylo jednim z hlavnich podnéti k ukonceni
intervenci. CNB b&hem devizovych intervenci vynaloZila ptes 2 biliony K¢ a celkové
devizové rezervy CNB tak piesahly 3 biliony K¢&. Ve viech tfech sledovanych zemich
doslo k nardstu exportu, ovSem na druhou stranu je potieba piipustit, ze jeho pozitivni
vliv na HDP byl vZzdy srazen dolq, a to riistem importu.

2 Pouzité metody a data

Pro zkoumani propojeni dvou veli€in je vhodné pouzit koncept kointegrace, kterym
se mezi prvnimi zabyvali zejména autofi Granger a Engle (1987), ktefi poukazali na
to, ze v kratkém obdobi byva vyvoj ¢asovych fad odlisny, zatimco v dlouhém obdobi
maji hodnoty tendence se vracet k ur€itému rovnovaznému stavu a pravé timto lze
dokazat spolecnou vazbu obou veli¢in. Pokud maji dvé ¢asové fady tendenci udrzovat
mezi sebou konstantni rozdil v dlouhém obdobi, jsou nazyvany jako kointegrované.
V ramci provedenych analyz budete sledovat vztahy mezi penéZnim agregatem M3 a
inflaci, resp. HDP ve vybranych zemich, coz nam umozni zhodnotit uCinnost
provadénych devizovych intervenci.

Vstupni data pro analyzu v letech 2000 — 2017 maji kvartdlni charakter a jsou
oCisténa o sezénni vlivy. Data pro analyzu vztahu penézniho agregatu M3 a vyvoje
inflace byla cerpana z Organizace pro hospodaiskou spolupraci a rozvoj (OECD,
2018a; OECD, 2018b). Veskeré vypocty byly provadény v programu Gretl 1.9.4.

Ekonomicky vyzkum v této praci je proveden pro obdobi 2000 — 2017. Samotné
devizové intervence ve sledovanych zemich (CR, Svycarsko a Izrael) byly provadény
pouze po pfili§ kratké obdobi, aby bylo mozné s ohledem na casové zpozdéni, které je
na Casové fady aplikovano, provést analyzu pouze na tento asovy usek. Pro zjisténi
pri¢innych vazeb mezi sledovanymi proménnymi je nejprve nutné provést testovani
¢asovych fad na optimalni ¥ad zpozdéni, nésledné ovéfit existenci jednotkového kotfene
(resp. stacionaritu ¢i nestacionaritu ¢asovych fad) a provést kointegra¢ni analyzu pomoci
Engle-Grangerova kointegracniho testu. Blize jednotlivé testy popisuji ve svych studiich
napt. Ko¢isova (2018), Gerlach a Svensson (2003) ¢ Cernohorsky (2017).

Testovani Casovych fad na optimalni fad zpozdéni je jednim z ptedpokladii

Cwwvr

informacniho kritéria. Takto ureny fad zpozdéni se vyuzije nasledné v dalSich testech.
Vhodné kritérium zavisi na poc¢tu pozorovani. Jak uvadi Liew (2004) ¢i Gottschalk et
al. (2000), pfi nizkém poctu pozorovani (menSim nez 60) je vhodné pro urceni
optimalniho tadu zpozdéni pouzit Akaikeho informacni kritérium (AIC), které lze
zapsat nasledovné (Akaike, 1981):

=n=ln(=2
A€ =n lnl[H:I--rzf; (1)
kde RSS je rezidudlni soucet Ctvercii, k je poCet parametrli, n je poCet méteni, RSS/n

je reziduélni rozptyl.

Nasledné je provedena analyza existence jednotkového kotene, kde se zjistuje
stacionaronost ¢i nestaciondrnost zkoumanych casovych fad. Staciondrni fada ma
tendenci se vracet k urc¢ité hodnoté ¢i opisovat ur€ity zaznamenatelny trend, zatimco u
nestacionarni fady se toto nevyskytuje. Formaln¢ Ize vychazet z uvedenych vzorcii
(Arlt, Arltova, 2007):
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Pro stochatisticky proces { X: t= 0, =1, £2,... } je definovano podle Arlt a
Arltova (2007):

funkce strednich hodnot: u. = E(X.) )

varian¢ni funkce: @, = D(X,) = E(X.—p,)* 3)

kovarian¢ni funkce FLt—K) = E(X, — w (X, — & —u. — k) 4)
ni — L} = sk

korelacni funkce e{tt—kK) s (5)

kde Xt je zavisla proménnd, E(Xt) znaci sttedni hodnotu a D(Xt) vyjadiuje rozptyl.

Zjisténi stacionarity €1 nestacionarity casovych fad bylo provedeno podle Dickey
a Fuller (1979) pomoci rozsifeného Dickey — Fullerova testu (dale jen ADF test), kdy
byly provedeny vSechny tfi druhy testi, tj. skonstantou, bez konstanty, a
s konstantou a trendem. Pii testovani se ptfedpokladd, ze niZe uvedeny proces
(rovnice 6), kde je testovano, ze ¥=0 (proménna obsahuje jednotkovy koten), ma
tvar (Arlt, Arltova, 2007):

A= (@1-LX. ., + Il atX. 4 + e (0)
Xt zde vyjadiuje opét zavislou proménou, p zpozdéni a e; rezidualni slozku.

Rozhodnuti o stacionarité, respektive nestacionarit¢ casovych fad bude provedeno
na zéklad¢ vyhodnoceni p-hodnoty na hladiné¢ vyznamnosti 0,05, kterd tedy s 95%
pravdépodobnosti stanovi, zda dosSlo k zamitnuti nebo nezamitnuti nulové hypotézy,
ktera je stanovena nasledovne:

* Ho: testované fady jsou nestacionarni (neexistence jednotkového kotene)
* H;i: testované fady jsou stacionarni (existence jednotkového kotene)

Pokud casové tady dosahuji integrace na stejném stupni, bude pfistoupeno ke
tretimu kroku — kointegracni analyze, kterd je provedena pomoci Engle - Grangerova
kointegra¢niho testu. V souladu s nim jsou dale testovany ndhodné slozky pomoci
ADF testu a to kviili zjisténi existence jednotkovych kotent (Engle a Granger, 1987).
Proto jsou stanoveny tyto hypotézy:

* Ho: testované fady nejsou kointegrované
* H;i: testované fady jsou kointegrované

Rozhodnuti o vztahu casovych tfad vychazi zp-hodnoty definované Engle —
Grangerovym kointegratnim testem. V ptfipadé nezamitnuti nulové hypotézy
(p > 0,05) budou casové tady oznafeny nekointegrované, tj. obsahujici jednotkovy
koten. V opacném piipadé (p < 0,05) budou Casové fady oznaceny za kointegrované.

3 Urceni optimalniho Fadu zpozdéni a stacionarity ¢asovych rad

Jak jiz bylo uvedeno v ¢asti 2, pfed pouZzitim Engle-Grangerovych testll je tfeba
otestovat ¢asové fady na optimalni fad zpozdéni. Jako zavisla proménna je stanovena v
tomto vztahu CPI, nezévisla proménna penézni agregat M3.
3.1 Testovani optimalniho Fadu zpozdéni

V ekonomické teorii uvadi napt. Mankiw (2014) ¢i Revenda (2011) jako optimalni
fad zpozdéni Casovych tfad v rozmezi 12 az 18 mésicli, coz odpovidd nami
stanovenému fadu 6 zpozdéni pii Ctvrtletnich datech. V Tab. 1 jsou zaznamenéany

46



hodnoty AIC kritéria na 6 fadii zpozdéni pro testy s konstantou, s trendem a pro testy
s konstantou a trendem, v zavislosti na tom, u jakého typu testu byla zjiSténa
minimalni hodnota testovaciho kritéria AIC.

Tab. 1: Vysledky optimalniho zpoZdéni AIC pro M3

Réd zpozdéni AIC pro CPICZE | AIC pro CPISWI AIC pro CPIISR
test s konstantou test s trendem test s trendem
1 2,34654 1,94653 2,51222
2 2,37456 1,64257 2,56984
3 2,59120 1,50134 2,20156
4 2,23315 1,29845 2,31002
5 2,10256 1,26412 2,34568
6 2,02541* 1,00109% 2,15203*

Zdroj: (vlastni zpracovani na zaklade vysledkii z programu Gretl 1.9.4)

Na zaklad¢ provedeného testu optimalniho fadu zpoZzdéni (Chyba! Nenalezen
zdroj odkazi.l) pro M3 a CPI je urCen tad Casového zpozdéni Sesti Ctvrtleti pro
Ceskou republiku (CR), Svycarsko i Izrael, pfi¢emz pro CR se vyuziva test
s konstantou a pro Izrael a Svycarsko test strendem. Zjisténé vysledky budou
zohlednény pfi testovani stacionarity Casovych fad (ADF testech) a kointegracnich
testech.

3.2 Testovani stacionarity ¢asovych rad

V ramci dal$iho kroku je nutné provést test na stacionaritu ¢asovych fad. Pro
ovéteni, jestli Casové fady jsou ¢i nejsou stacionarni, je nezbytné pouzit ADF test. Do
ADF testu vstupuje model s konstantou ¢i s trendem, v zavislosti na vysledcich
testovani optimalniho fadu zpozdéni, tj. minimalni hodnoty AIC.

Tab. 2 zachycuje vysledné p-hodnoty, ze kterych vyplyva, ze vSechny p-hodnoty
jsou vétsi nez hladina vyznamnosti, tudiz lze tvrdit, ze ¢asové fady jsou nestacionarni,
a proto jsou nulové hypotézy nezamitnuty. Aby bylo dosaZeno stacionarity ¢asovych
fad, je tieba provést jejich diferencovani pomoci prvni diference.

Tab. 2: Vysledky testu ADF pro M3

Zkravt ka’ p-hodnota Vysledek ADF testu Ho:
proménné

M3CZE 0,9983 Casovd fada je nestacionarni | nezamitnuto
CPICZE 0,8564 Casova fada je nestacionarni | nezamitnuto
M3SWI 0,6231 Casova fada je nestacionarni | nezamitnuto
CPISWI 0,9985 Casovd fada je nestacionarni | nezamitnuto
M3ISR 0,8123 Casova fada je nestacionarni | nezamitnuto
CPIISR 0,9348 Casova fada je nestacionarni | nezamitnuto

Zdroj: (vlastni zpracovani na zakladeé vysledkii z programu Gretl 1.9.4)

Vysledky provedenych ADF testi pro diferencované casové tfady M3 a dalsi
sledované proménné znizorfiuje Tab. 2. Casové fady jsme testovali na jejich
stacionaritu ¢i nestacionaritu na stejny fad zpozdéni a test s konstantou nebo s trendem
jako piivodni casové fady.
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Tab. 3: Vysledky ADF testu pro prvni diference M3

ZKkratka
“ p-hodnota Vysledek ADF testu Ho:

proménné

d M3CZE 0,0442 casova rada je stacionarni zamitnuto
d CPICZE 0,0032 casova rada je stacionarni zamitnuto
d M3SWI 0,4659 Casova fada je nestacionarni nezamitnuto
d_CPISWI 0,0261 casova rada je stacionarni zamitnuto
d M3ISR 0,0242 casova rada je stacionarni zamitnuto
d_CPIISR 0,0027 casova rada je stacionarni zamitnuto

Zdroj: (viastni zpracovani na zaklade vysledkii z programu Gretl 1.9.4)

Tab. 3 uvadi vysledné hodnoty ADF testu pro upravené proménné pomoci prvni
diference. Takto upravené ¢asovych fady pro CR a Izrael (d_CPICZE a d_M3CZE,
resp. d M3ISR a d_CPIISR) a inflace Svycarska (d_CPISWI) jsou na hlading
vyznamnosti 0,05 stacionarni (p < 0,05), tedy u nich existuje jednotkovy kotfen a prave
tyto Casové fady jsou nasledné zahrnuty do Engle-Grangerova kointegra¢niho testu.

4 Zjisténi vziajemné zavislosti ¢asovych rad pomoci Engle-Grangerova
kointegracniho testu

V predchozim testu byla zjiSténa nestacionarita ptivodnich casovych fad a po
upravé diferencovanim bylo zjiSténo, Ze nékteré cCasové fady jsou staciondrni na
stejném stupni. U téchto casovych ftad lze pfistoupit k Engle-Grangerovu
kointegra¢nimu testu, ktery piedpokladd nestacionarita puvodnich ¢asovych tfad a
stejny stupen integrace (Tab. 3). Tab. 4 zachycuje vztah danych pari ¢asovych fad,
které byly shodné oznaceny za stacionarni. Je patrné, Ze Casové tfady agregatu M3 a
inflace v Izraeli jsou kointegrované.

Tab. 4: Vysledky Engle-Grangerova kointegracniho testu pro M3 a CPI

« Délka Vysledek
Zkratka proménné p-hodnota zpoZdéni kointegi"aéniho testu Ho:
d M3CZE/d _CPICZE 0,316 6 neni kointegrace nezamitnuto
d M3SWI/d_CPISWI nesplnéni pozadavki pro test kointegrace
d_M3ISR/d_CPIISR 0,325 | 6 ‘ neni kointegrace ‘ nezamitnuto

Zdroj: (vlastni zpracovani na zaklade vysledkii z programu Gretl 1.9.4)

Ze zjisténych p-hodnot, které nabyvaji vyS$i hodnoty nez stanovena hladina
vyznamnosti (p > 0,05), Ize konstatovat, Zze zkoumané casové tfady d M3CZE a
d CPICZE, resp. d M3ISR a d _CPIISR nejsou kointegrované, tzn., ze mezi nimi
neexistuji dlouhodobé vztahy. Jelikoz nebyly splnény podminky pro Engle-Grangeriv
test pro Svycarsko, je mozné konstatovat, e mezi penéznim agregatem M3 a CPI
neexistuje vztah, a proto se da povazovat ménova politika v téchto zemich za net¢innou.

Na zéklad¢ provedenych testll je zjistén zaver, ze nebyl prokazan dlouhodoby vztah
mezi penéZnim agregatem M3 a inflaci ani v jednom ze tii analyzovanych statd, tj. v
Ceské republice, Svycarsku a Izraeli. K obdobnému zavéru dochazi také napf.
Liitkepohl a Wolters (1988) ¢i Moosa (1997). OvSem studie ekonomt Peytrigneta a
Stahela (1999) dochazi k odlisSnému zavéru, jelikoz ve své studii o ekonomické situaci
ve Svycarsku mezi lety 1996 — 1999 dokazali korelaéni vztah mezi ristem M3 a
rastem CPI. Jako mozné divody rozdilnych zavért obou analyz lze spatfovat jednak

48



odlisné¢ obdobi, pro které¢ byly ob¢ analyzy provadény, dale potom odliSnosti
v nastaveni ménovych politik centrdlnich bank ve sledovanych obdobich a
v neposledni fad¢ i pfitomnost hospodaiské krize, kterd ovlivnila vSechny svétové
ekonomiky. Kombinace téchto faktora zptisobila, Ze analyza provedena v tomto ¢lanku
nepotvrdila dlouhodoby vztah mezi zkoumanymi veli¢inami (M3 a CPI) v danych
statech v daném obdobi.

V sou€asném globalizovaném svéte existuje mnoho exogennich faktort, které maji
vliv na miru inflace, ptfedevs§im pokud se jednd o obdobny typ ekonomiky jako je
v CR, tj. malé oteviené ekonomiky. Mezi zasadni exogenni faktory, které zapiiginuji
neplatnost dlouhodobého vztahu mezi penéZznim agregatem M3 a inflaci patii napf.
globalizovana ekonomika ¢i finanéni inovace. Sledované zemé patii mezi malé
oteviené ekonomiky, které jsou vysoce citlivé nejen na zménu devizového kurzu, ale i
na fadu celosvétovych faktor, jako zmeéna cen surovin, komodit, poptdvku na
zahrani¢nich trzich apod. V rdmci finan¢nich inovaci jsou klientim nabizeny nové
produkty v ramci bankovniho sektoru i mimo bankovni sektor, coz ovliviluje métené
mnozstvi penéz v ob&éhu a soucasné dochdzi i k ¢astenému odlivu penéz i mimo
bankovni sektor (penize nejsou v takové mife na béZnych a terminovanych uctech,
jako tomu bylo v minulosti, ale investuje se napt. prostiednictvim investi¢nich fondu).
Dal§im problémem je, ze méfena mira inflace nevyjadiuje zmény v cenové hladiné
vSech statkli, ale jen u vybranych spotiebnich statkii a nezachycuje napft. rist cen
nemovitosti, finan¢nich aktiv apod. Soucasné¢ dochézi v jednotlivych ekonomikéch k
poklesu dlouhodobych primérnych nakladii mnoha firem v souvislosti s efektivnéj$im
vyuzivanim modernich technologii.

Zavér

Ve svych empirickych analyzach nebyl potvrzen dlouhodoby vztah mezi ménovym
agregatem M3 ve vztahu kinflaci. Proto je mozné kladn€¢ hodnotit rozhodnuti
zvolenych centralnich bank tykajici se opusténi ménovépolitického rezimu cilovani
penézni zasoby a pfistoupeni k ménovépolitickému rezimu cilovani inflace. Zaroven
nebyla potvrzena monetaristicka teze, kdy jsou v dlouhodobém casovém horizontu
povazovany ménové agregaty za rozhodujici faktor pii provadéni ménoveé politiky. Pti
podrobnéjsi analyze ménové politiky vybranych centralnich bank v dobé devizovych
intervenci vyplyva, Ze béhem téchto intervenci nedoslo u zadné z t€chto bank nejprve
k naplnéni pozadovanych ciltim, tj. dosazeni infla¢niho cile. Jednotlivé centralni banky
se tidi pfi svych rozhodnutich pti zpoZzdéni v €asovém horizontu zhruba 12-18 mésici.
Vzhledem k uvadénému ¢asovému zpozdéni mezi ménoveépolitickym opatienim a jeho
dopadem do redlné¢ ekonomiky se centrdlni banky fidi nikoli aktudlni situaci, ale
progndzou budouciho vyvoje. Zjisténa skutecnost ovSem nevylucuje moznost, ze mize
mit ménova politika ve vybranych zemich kratkodobé ekonomické dopady, coz miize
byt ptedmétem dalSiho vyzkumu.

Podékovani

Tento ¢lanek byl zpracovan s podporou vyzkumného projektu: GACR No. 18-
052448, ,Innovative Approaches to Credit Risk Management*.
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MANAGEMENT STRUCTURE IN THE PERFORMANCE OF
POLISH MUTUAL FUNDS: DOES TEAM SPIRIT MATTER?

Dariusz Filip

Abstract: This paper focuses on finding answers to two questions. The first one asks if
there are any significant differences in performance between solo-managed and team-
managed funds. The second one is supposed to establish whether a management
Structure can be treated as a determinant of returns generated by mutual funds
operating in Poland. The study was conducted on the basis of 835 annual
observations, 388 of which concerned solo-managed funds and 447 — team-managed
funds, in the period 2000-2017. The returns were calculated by means of a few
popular measures of abnormal returns regarding the stock picking ability of fund
managers. The methodological procedure consisted of four research tools which
ensured a greater certainty of the statistical inference. The findings show that there
are insignificant discrepancies in the performance of funds characterized by a
different number of managers, yet they are noticeable in very few annual periods. The
results obtained as an effect of determining the influence of a management structure
on performance are statistically insignificant, which means that the examined variable
is not a determinant of performance, at least as far as Polish circumstances are
concerned.

Keywords: performance, managers, team-managed funds, solo-managed funds.
JEL Classification: G20, G23, G40.

Introduction

The mutual fund industry has experienced indisputable growth in developed
markets over the past several decades. The same can be said about developing
economies, including Poland, where it has become a significant segment of the
domestic financial market. Collective investment markets have undergone noticeable
changes in the context of organizational aspects. One of them is management structure,
which has converted into multiple-manager entities handling asset portfolios,
especially in recent years. This means a departure from individual management
towards increasingly more popular team management. Funds themselves have begun
to provide prospective investors with the information about the expected benefits of
team management of a fund seeing it as a chance for better investment results (cf.
Miziotek, 2000).

The aim of this study is to examine whether there are any significant differences
in the performance of funds managed by an individual and by a group, and establish
whether management structure can be treated as a determinant of returns. Therefore,
our paper makes a number of important contributions to the relevant literature. First,
we compare the performance of solo-managed and team-managed funds by means of
a proprietary database containing unique variables describing Polish mutual funds
with organizational aspects taken into consideration. Afterwards, we use measures of
abnormal returns regarding the stock picking ability of fund managers, including
conditional and multifactor models, which have still been rarely calculated in CEE

53



markets. Finally, our methodological procedure consists of four research tools which
ensure a greater certainty of statistical inference. We believe that the investigated
issue should be of interest to both individual investors and fund families from the
practical perspective.

1 Statement of a problem

The mentioned trend might arise from two premises. Firstly, as shown by studies in
the field of social psychology and management, decisions made by individuals differ
from ones made by teams with respect to the riskiness and extremity of an individual’s
behavior (cf. Cooper & Kagel, 2005). This can manifest in particular in the
phenomenon of group conformity consisting in individuals resigning from more
extreme subjective views in favor of consensus solutions and trying to find a balance
in order to reach a compromise (cf. Sah & Stiglitz, 1991). When translated into the
area of investment portfolio management, such a phenomenon indicates avoidance of
extreme investment strategies by a group, which could bring serious fluctuations of
performance, including undesirable losses, to investors.

It is usually overlooked, however, that the so-called group-polarization effect,
explained as the tendency for groups to make decisions that are more extreme than the
initial attitude of an average group member (Cheng & Chiou, 2008), can occur in
groups. Where the so-called risk seekers, who are persuasive individuals with a greater
willingness to take risks, join a team, the group might become prone to make too bold
investment decisions. This is the grounds on which the relevant literature has
developed two contradictory hypotheses. One, called “the diversification of opinion
hypothesis”, assumes that work group decisions include the average opinion of its
members and they are less extreme and more balanced (cf. Baer et al., 2007). The
opposite is named “the group shift hypothesis”, which results from the observation that
teams make more extreme decisions than individuals.

The other reason for funds moving towards group management of investment
portfolios stems directly from pragmatic motives of fund families. When a fund is solo-
managed, its manager might become popular thanks to his or her good performance and
the clients who are aware of the fact could follow him or her to another investment
entity. In such a case the fund itself might experience high outflows.

In general, a management structure could mean a management form or a
management team size. Team management is characterized by a variety of investment
styles and a fair judgment concerning the selection of securities. Moreover, members of
a team managing an investment portfolio improve their professional skills and
knowledge by sharing experience and opinions. Funds managed collectively are able to
analyze a greater amount of data. Moreover, the so-called “team spirit” may bring
desirable effects in the form of higher returns. However, team management may account
for a longer decision-making by managers who sometimes have problems reaching a
consensus, which is never the case with single managers. One of the disadvantages of
team management is the diffusion of responsibility, which is related to the agency
problem (cf. Perez & Szymczyk, 2018). In other words, members of a team managing a
fund take responsibility for the results collectively rather than individually. Furthermore,
managers of collectively managed funds could feel anonymous, which theoretically
might have a negative influence on performance. In fact, it could be argued that all funds
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can be treated as team-managed. This may be due to many analysts and support staff
working together on collecting and analyzing data. The differences are only in the
number of individuals making the final transaction decisions.

As indicated by studies on the border of psychology and management, the
potential benefits obtained for larger decision-making units might be reduced or even
overcompensated. This might result from group decision-making processes and in
particular from the pursuit of unanimity, coordination of actions and communication
costs, which might reduce outcomes. Based on these points, we can investigate some
differences in performance between individually and team-managed funds (cf. Liu et
al. 2014). Therefore, our first hypothesis reads:

HI: There are no significant differences in performance between solo-managed and
team-managed funds.

As regards substantial differences in the performance of individually and team-
managed funds, they might lead to the conclusion that fund management structure will
be a determinant of investment returns, which might be consistent with the
observations made in the relevant literature (e.g. Ding & Wermers, 2009) that
managerial attributes have an impact on the achieved performance. However a lot of
studies provided contradictory findings (e.g. Prather et al., 2001; Han et al., 2017,
Bertin & Prather, 2009) and hence it seems extremely interesting to examine the
impact of an organizational structure on performance in the context of the Polish
market as a CEE representative one. Therefore, our second hypothesis reads:

H2: There is no significant relationship between fund management structure and
performance.

Some relations between fund management structure and performance, e.g. a
relationship in the context of economic cycles, were observed in other studies (cf.
Karagiannidis, 2010). It will be particularly interesting to reveal how the relationships
have changed over time in Poland especially before and after financial crises. These
facts lead to the following hypothesis:

H3: There is no impact of the financial market situation on the differences in
performance of individually and team-managed funds.

To our knowledge, most of the previous studies concerning the investigated issue
have so far been conducted using mainly U.S. equity mutual fund data. The links
between organizational attributes, such as fund management structure and performance,
have not been examined in the existing literature on CEE mutual fund research. Hence,
this paper attempts to fill in the gap in the literature by offering the first study of the
effect of management structure on the performance of Polish mutual funds.

2 Data description and empirical design

2.1 Dataset

The collected database consisted of two types of information. One dataset was
made of the monthly prices of units in individual open-end mutual funds operating in
Poland in the period under examination. Domestic funds, which contained mainly
equity instruments in their portfolios, were distinguished from the set. The other set
encompassed the information about the persons managing individual funds. Therefore,
it was possible to form subgroups of individually and collectively managed funds.
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Both datasets were obtained from the Analizy Online web service, an organization
collecting data on the mutual funds operating in Poland. Since the data provider does
not publish records concerning non-existent funds, we decided to add some
information about monthly returns and management teams of the funds from fund
families’ websites. As a result of the hand collection activities was a survivorship bias-
free sample. Our sample period covers the years from 2000 to 2017. Ultimately, the
dataset used in the research concerned 98 equity funds managed by 275 managers in
total, which permitted 835 annual observations, 388 of which regarded solo-managed
funds and 447 — team-managed ones. Figure 1 presents the total number of mutual
funds in our sample for each year separately with a division into solo- and team-
managed funds. In comparison to the number of funds registered by the Chamber of
Fund and Asset Management (IZFiA), a mutual fund association in Poland, it seems
that our sample is highly representative.

Fig. 1: Changes in management structure in the Polish mutual fund industry on the
basis of domestic equity funds

mm Total number of funds

Solo-managed funds Team-managed funds

Source: Author’s compilation.

In the group of funds managed collectively, the average management team size
was below 3.5 persons over the entire research period although an increase in the
number of management team members was noticeable in the final years of the
analysis. The biggest teams were composed of even as many as 10 managers. This
confirmed the trend of changes in the mutual fund industry in Poland and a slow shift
towards a one-person portfolio management structure, which is consistent with the
trends recorded in the United States. As noticed by Patel and Sarkinssian (2017), more
than 70% of U.S. domestic equity funds have been team managed in recent years,
whereas on the Chinese fund market this relation was reverse until lately (cf. Chen et
al., 2018). At the end of 2017, team-managed funds in the Polish domestic equity
funds constituted over 60%.

2.2 Measurement

The database concerns unit prices of mutual funds in monthly periods. These data
allowed the calculation of risk-adjusted returns regarding the stock picking ability of
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fund managers. The first measure for evaluating the effects of asset management was
the alpha from the three-factor model. In this case, the risk-adjusted return was
calculated as an intercept of the CAPM with mimicking factors on the Polish capital
market. The Fama-French (1993) measure is calculated from the following formula:

FamaFrenChi,t =r.— (rfAt +(r,, — Vs )IBm,t + (Foup — Vs )IBi,SMB + (P, — Vs )IBi,HML) (1)

where: FamaFrenchi; is the measure of abnormal return of fund i in period ¢; 7, is the
return on the local equity market benchmark in period ¢ r;, stands for the mean risk-
free return over the analogous period; 7sus is the simple excess return on the SMB
portfolio in period 7, which means the difference in the returns between a small stocks
portfolio and a big stocks portfolio; rmu 1s the simple excess return on the HML
portfolio interpreted as the difference in the returns between a high book-to-market
portfolio and a low book-to-market portfolio in period ¢; fisws and fimn are the
measures of sensitivity of the fund return to changes in the SMB and HML factor
returns, respectively.

The next ratio used was the Carhart measure (1997). In this case, the risk-adjusted
return was calculated also as an intercept of the asset pricing model but for its four-
factor equation. The mentioned author expanded Fama and French’s three-factor
procedure by the momentum effect according to the following formula:

Ca”ha”ti,z =l — (’”f.z + (rm,t Vs )ﬁmt + (P — Ve )ﬂi,SMB + (P — Frs )ﬁi,HML +

(Fomp — rf,z)lgi,UMD)

)

where: Carhart;; is the measure of abnormal return on fund 7 in period ¢; rump 1s the
simple excess return on the UMD portfolio, which means the difference in returns
between a portfolio of past one-year winners and a portfolio of past one-year losers in
period t; fiump is the measure of sensitivity of the fund return to changes in the UMD
factor returns.

The last measure of return was Jensen’s alpha, calculated as an intercept of an
appropriately constructed one-factor model. However, we decided to use a conditional
version of the one-factor model. It was valid because a portion of the market
information is unavailable to all investors at the same time. Therefore, the applied
ratio, which allowed for variables that responded to public information, was based on
the study by Ferson & Schadt (1996). When implementing a conditional CAPM, a set
of publicly available macro-factors, such as the predetermined market dividend yield
(DY), the rate of 52-week treasury bills (7B), and the nominal exchange rate (FX),
were engaged. The conditional model can be expressed with the following formula:

CondAlphai’t =l (rf.t + (rm,t - rf,t)ﬂm,t + (rm,z - rf,t)Zt—lﬂ'm,z ) (3)

where: CondAlpha;, is the conditional alpha of fund i in period # f’n: is the vector
measuring the sensitivity of beta to the vector of public information variables; z;-; is
the difference between the realization of macroeconomic variables (public
information) and their unconditional average. The portfolio beta in this case can be
written as follows:

B=p, +z. ;n,t =B, + DYFIIBLV,I + TBHﬂz',z + FXHIB;J 4)
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In order to obtain yearly returns, the observations related to the estimations of all
risk-adjusted returns were made on a monthly basis. The study adopted the annualized
return on the stock market portfolio, which was the main local market index (WIG).
The benchmark’s data were gathered form the Warsaw Stock Exchange (GPW), while
the data on the macro-factors used in the conditional version of CAPM came from
monthly reports of the GPW’s and the National Bank of Poland’s websites. However,
the applied macroeconomic variables were one-month lagged. There was a difficulty
with collecting the mentioned macro-factors for conditional alphas. As the market
dividend yield (DY) had been reported by the Warsaw Stock Exchange only since
2002, we decided to omit two first years of the timeframe for the last applied measure.
The values of factor-mimicking portfolios (SMB, HML and UMD) were obtained from
a generally available website: http://adamzaremba.pl/downloadable-data/ (cf. Zaremba
& Konieczka, 2017). A proxy for the riskless rate was the weighted average yield on
13-week T-bills sold at auctions. The data of risk-free rates were derived from the
International Financial Statistics quarterly reports prepared by the International
Monetary Fund.

2.3 Research procedure

The methodological procedure consisted of four research tools, which ensured a
greater certainty of the statistical inference. The approaches employed in the first
group were the classical parametric test and two nonparametric tests to compare two
unpaired sets of data. They were an element of the research procedure permitting the
verification of Hypothesis 1, which refers to the differences in abnormal returns
between solo-managed funds and team-managed funds. The methods used to this end
were as follows:

- the two-sample #-test applied to the examination of the significance of the
difference in means, which assumes unequal variances. If the means of independent
samples vary sufficiently from each other, the population means are declared to be
different. The well-known parametric test is one of the main inferential methods;

- the Mann-Whitney U test for the difference between two population medians. It
assumes that the data are independent random samples from two distinct populations
and have the same shape and identical distributions. The non-parametric test computed
based on rank sums is a proper tool in the case of data that are not normally
distributed;

- the Kolmogorov-Smirnov two-sample (KS) test for the hypothesis that two
unpaired groups of data have the same distribution, without specifying what that
distribution is. The KS is a nonparametric test thatcompares the cumulative
distribution of the two data sets, and enables the computation of a p-value that depends
on the largest discrepancy between distributions.

For all three tests, the null hypothesis verification consisted in determining whether
the two independent samples were selected from populations having the same
distribution. The samples consisted of entities classified as solo-managed funds and
team-managed funds. In order to take the influence of the financial market situation on
differences, if any, of fund groups’ rates of return, the abovementioned tests were
carried out for each year in the research period. This means that there is an indirect
possibility to verify also Hypothesis 3.
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The second group of approaches comprises regression analysis, which permits
determination of the impact of management structure on the achieved returns (cf.
Prather & Midelton, 2002). A relatively high number of yearly observations enables
the use of panel models consisting of a time series for each cross-sectional entity in the
data set to this end. The employed estimation procedure is static models with fixed
effects. The nature of the applied models with management structure and size of the
structure used as proxies is specified as follows:

R, =a + B, Team;, + Py Ryq, + & Q)
R, =a + fr..Team,, + . TeamSize,, + B, Ry, + € (6)
R, =a + fraTeam;,, + PRy, + BirosRiros, + € (7)
R, =a + ﬁTeamTeami,t + B TeamSize, , + Byic Ry, + BirosRigos, +& (8)
R, =a + Pr,Team;, + By Ry, + BirosRiros. + Busci Ruscr. + € ©)
R,=a + IBTeamTeami,t + Bg..TeamSize, , + /BWIGRW]G,t + ﬂ]ROSRIROS,t + :BMSCIRMSCI,z t+é (10)

where: Team;; is management structure created as a dummy variable which takes the
value of one if the mutual fund is team-managed and the value of zero if the mutual
fund is solo-managed; TeamSize;; i1s team size of fund i and it was measured as the
number of managers in the team; Rwic, is the return on the local equity market
benchmark in period ¢ (WIG); Riros;: is the return on the local bond index (IROS);
Ruscr: 1s the return on the foreign stock index (MSCI World); Swic, firos and Buscr are
the values of sensitivity to benchmark WIG, IROS and MSCI, respectively; ¢ is a
random error.

We decided to apply a few alternative models, where management structure and
team size were used as regressors of performance in order to reduce the sensitivity of
the obtained results to the benchmark used as a proxy of the market return. Starting
from a single benchmark model (5-6), we modified the approach of Prather, Bertin and
Henker (2004) with two additional benchmarks (7-10): bond index and foreign stock
index, to minimize the potential benchmark error. The employed approach permitted
the verification of Hypothesis 2. The verified null hypothesis states that management
structure does not affect the achieved returns. In this case, the estimated Sream
parameter equals 0, which indicates the absence of the mentioned influence and
confirms that a management manner is not a determinant of performance. Moreover, it
was possible to establish whether mutual fund performance was related to the size of
management teams (fsi..). We used Arellano’s procedure in order to correct the
problems of heteroskedasticity and autocorrelation (HAC). Additionally, the study
used the Wald statistic to examine the joint significance of several coefficients and the
Doornik-Hansen test to check the normality of the residuals.

3 Empirical results

The assumptions made allowed the verification of the formulated hypotheses by
means of various research tools which enabled a greater degree of certainty of
statistical inference. First, Hypothesis 1, which refers to differences in the performance
achieved by funds managed individually and funds managed by a team, was subject to
verification. Testing differences in means, medians, and distributions of two
independent samples with the use of the following tests: ¢, Mann-Whitney, and
Kolmogorov-Smirnov, respectively, in the individual years of the timeframe of the
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study permitted also an indirect verification of Hypothesis 3, i.e. one regarding the
impact of financial market situation on differences in the performance of individually
and team-managed funds.

Tab. 1: Differences in performance between solo-managed and team-managed

funds

Panel A: Fama-French Measure

Number of t-test for means Mann-Whitney U test Kolmogorov-Smimov two-sample test
observations | Mean value of return Rank sum
Solo-  Team- | Solo-  Team- (testfor  p(T<=t) p(T<=t) | Solo-  Team ) i Max Max .
B B " . s ; U z p-value | Negative Positive z p-value
means one-tail  two-tail | managed managed Difference Difference
funds  funds funds funds funds funds
total period| 388 4471 0.00117  0.00032 1.57977 0.05727  0.11454 166664 182366 82238 1.28869 0.19751]  -0.02515  0.09369 1.35025 * p<.10
2000 8 6f 000757  0.00585  0.34991 036624 0.73247 60 45 24 -0.06455 0.94853]  -0.25000 025000  0.46291 p>.10
2001 10 7 000537 0.00591  -0.16612 043514 0.87028| 89 64 34 -0.04880 096108] -0.15714  0.15714  0.31887 p>.10
2002 11 6[ -0.00163  -0.00242  0.34982 036567  0.73134 98 55 32 -0.05025 095992| -0.31818 033333 0.65679 p>.10
2003 12 7| 000048 0.00471  -1.76934 * 0.04739  0.09477 100 90 22 -1.64805 0.09934]  -0.58333  0.02381 1.22653 * p<.10
2004 12 5 000571  0.00810  -1.19310 0.12568  0.25136 96 57 18 -1.21221 0.22543|  -0.58333  0.16667 1.09589 p>.10
2005 14 51 -0.00243  -0.00326 0.27576 0.39303 0.78606) 148 42 27 0.69437 0.48745)  -0.21429 0.44286 0.85003 p>.10
2006 18 5[ 000229 000617  -1.73575 * 0.04863  0.09726 193 83 22 -1.67705 * 0.09353]  -0.74444 020000 147262 **  p<.05
2007 2 11 0.00253  -0.00037 1.46712 007621 0.15242 413 148 82 1.47029 0.14148)  -0.13636  0.45455 1.23091 * p<.10
2008 26 22 0.00583 0.00307 0.80520 0.21242 0.42484) 646 530 277 0.17588 0.86039|  -0.25524 0.22727 0.88112 p>.10
2009 27 26| -0.00455  -0.00904 1.46383 0.07469  0.14938 817 614 263 1.55680 0.11952]  -0.07692 028490  1.03687 p>.10
2010 31 21 0.00135  0.00296  -0.98950 0.16359  0.32718 740 638 244 -1.51059 0.13089]  -0.34562  0.04762 1.22290 * p<.10
2011 28 34 0.00107  -0.00165 1.53267 0.06531  0.13061 1013 940 345 1.84592 * 0.06491]  -0.10294 034244 1.34185 * p<.10
2012 27 40| -0.00523  -0.00109  -1.69677 * 0.04726 0.09453 808 1470 430 -1.39971 0.16160]  -0.21944 0.07407 0.88105 p=>.10
2013 31 48 0.00359  0.00318  0.23353 040798 0.81597 1274 1886 710 033635 0.73661)  -0.12970  0.14651  0.63583 p>.10
2014 32 471 -0.00037  -0.00137  0.78536 021733 0.43465 1305 1855 727 024467 0.80671]  -0.09109  0.12367  0.53960 p>.10
2015 27 53 000118  0.00019  0.64116 026165 0.52330 1156 2084 653 0.63084 0.52814]  -0.06848  0.16492  0.69750 p>.10
2016 23 55 0.00203 0.00116 0.76835 0.22233 0.444606| 1017 2064 524 1.18347 0.23663]  -0.07589 0.26403 1.06330 p>.10
2017 29 49 0.00293  0.00080 1.58610 0.05843  0.11687 1287 1794 569 1.45780 0.14490]  -0.08304 028008 1.19547 p>.10
Panel B: Carhart Measure
Number of t-test for means Mann-Whitney U test Kolmogorov-Smimov two-sample test
observations Mean value of return Rank sum
Solo-  Team- Solo- Team-  7-test for p(T<=t) p(T<=t) Solo- Team- Ma).( de
. . 1% z p-value | Negative Positive z p -value
d d d d means one-tail two-tail | managed managed Difference Difference
funds _ funds funds funds funds funds
total period| 388 4471 0.00015  -0.00161 3.17291 *** 0.00078  0.00156 172620 176410 76282 3.00214 *** - 0.00268 -0.00258  0.13142 1.89404 *** p <.005
2000 8 6] 0.00476  0.00179  0.53025 030281 0.60561 61 44 23 0.06455 0.94853]  -0.20833  0.16667  0.38576 p>.10
2001 10 7| 000170  0.00083  0.40116 034698 0.69396 92 61 33 0.14639 0.88362| -0.18571 022857 0.46382 p>.10
2002 11 6 -0.00467  -0.00828 117130 0.12987  0.25975 108 45 24 0.85428 039295 -0.15152  0.40909  0.80606 p>.10
2003 12 7| 000442 0.00672  -0.92388 0.18424  0.36848 111 79 33 -0.71838 047252]  -0.35714  0.13095  0.75094 p>.10
2004 12 5 000531 000822  -1.42678 0.08706  0.17413 94 59 16 -1.42302 0.15473|  -0.66667  0.16667 1.25245 * p<.10
2005 14 5[ -0.00284  -0.00489  0.61921 027200 0.54399) 148 2 27 0.69437 0.48745| -0.14286 037143 0.71293 p>.10
2006 18 5 000215 0.00579  -1.66329 005555  0.11111 192 84 21 -1.75159 * 0.07985]  -0.68889  0.08889 136272 **  p<.05
2007 2 11 0.00126  -0.00350 1.52126 0.06917  0.13833 407 154 88 1.24116 021455]  -0.04545 031818  0.86164 p>.10
2008 26 221 000523 0.00291  0.72355 023650  0.47301 651 525 272 027934 0.77999]  -0.20979 028671  0.98975 p>.10
2009 27 26 0.00044  -0.00844 290017 ***  0.00275  0.00549 882 549 198 271328 *** 000666 -0.00142 043162 1.57086 **  p<.025
2010 31 21f  0.00034  0.00143  -0.74187 023082 046164 749 629 253 -1.34275 0.17935]  -0.34562  0.09677 1.22290 * p<.10
2011 28 34 000145  -0.00214  2.08744 ** 0.02055  0.04110 1030 923 328 2.08638 ** 0.03694) -0.06092 037185 145710 **  p<.05
2012 27 401 -0.00613  -0.00229  -1.56417 006132 0.12263 835 1443 457 -1.05458 029162| -0.19074  0.12315  0.76580 p>.10
2013 31 48 -0.00098  -0.00076  -0.11191 0.45559 0.91119] 1239 1921 743 -0.00502 0.99599]  -0.13710 0.12366 0.59500 p=>.10
2014 32 471 -0.00075  -0.00174  0.80344 021210 0.42419 1328 1832 704 047437 0.63524]  -0.06582  0.12234  0.53380 p>.10
2015 27 53[ -0.00392  -0.00472  0.49745 031014 0.62027 1184 2056 625 091574 0.35981] -0.07407 023829  1.00784 p>.10
2016 23 55 -0.00266  -0.00278  0.10029 046019 0.92038 928 2153 613 0.20820 0.83507| -0.12648  0.11937  0.50936 p>.10
2017 29 49] 0.00341 0.00145 1.37863 0.08603 0.17205 1279 1802 577 1.37509 0.16910)  -0.11119 0.31316 1.33664 * p<.10
Panel C: Conditional Alpha
Number of t-test for means Mann-Whitney U test Kolmogorov-Smimov two-sample test
observations Mean value of return Rank sum
Max Max
Solo- ) Team- ) Solo- Team—J t-test for V4 (T<:{) P (T<:tv ) Solo- Team- U 7 pvalue | Negative  Positive z p-value
ed means one-tail  two-tail | managed managed . .
funds _ funds funds funds funds funds Difference Difference
total period| 370 434/ 0.00209  0.00118 1.33167 0.09167  0.18335 155897 167713 73318 2.12409 ** 0.03366] -0.01143  0.11365 1.60616 **  p<.025
2000
2001
2002 11 6 0.00377 0.00187 0.79403 0.21978 0.43956| 98 55 32 -0.05025 0.95992|  -0.22727 0.33333 0.65679 p=>.10
2003 12 7| 000477 0.00616  -0.41694 034097 0.68194 11 79 33 -0.71838 047252]  -0.35714  0.14286  0.75094 p>.10
2004 12 5| 0.00621 0.00825  -0.96258 0.17551 035102 9 54 21 -0.89598 0.37026] -0.46667  0.16667  0.87671 p>.10
2005 14 5 0.00344  0.00059  0.88965 0.19304  0.38607 151 39 24 097211 033100 -0.14286  0.44286  0.85003 p>.10
2006 18 5 0.00803 0.01070  -0.49290 0.31360 0.62720] 204 72 33 -0.85716 039136  -0.52222 0.22222 1.03303 p>.10
2007 2 11 0.00369  0.00190  0.75366 022837  0.45674 387 174 108 047737 0.63310] -0.13636 022727  0.61546 p>.10
2008 26 22| -0.00716  -0.00768  0.13539 044645 0.89289 660 516 263 0.46556 0.64153]  -0.10140  0.17133  0.59144 p>.10
2009 27 26|  0.00687  0.00348 1.20728 0.11645  0.23289 796 635 284 118317 0.23674|  -0.02991 0.29060 1.05761 p>.10
2010 31 21 0.00272 0.00562  -1.84862 * 0.03522 0.07043 725 653 229 -1.79033 * 0.07340|  -0.31183 0.09524 1.10333 p>.10
2011 28 34| -0.00082  -0.00289 1.13437 0.13057  0.26115 978 975 380 1.35084 0.17675]  -0.09664 038866  1.52296 **  p <.025
2012 27 40 -0.00099  0.00260  -1.35928 0.08938  0.17876 893 1385 515 -0.31318 0.75415)  -0.17222  0.07407  0.69145 p>.10
2013 31 48] 001030  0.01142  -0.44530 032867  0.65735 1220 1940 724 -0.19578 0.84478]  -0.11156  0.07258  0.48416 p>.10
2014 32 47 -0.00237  -0.00196  -0.33038 0.37101 0.74201 1228 1932 700 -0.51431 0.60703|  -0.16955  0.11037  0.73978 p>.10
2015 27 53| 0.00663  0.00523  0.81091 020994 0.41988 1147 2093 662 0.53927 0.58970]  -0.06988  0.23620  0.99897 p>.10
2016 23 55| -0.00118  -0.00141  0.25685 039899 0.79799 953 2128 588 048215 0.62970]  -0.10356  0.22767  0.91685 p>.10
2017 29 49| -0.00357  -0.00736  2.22269 ** 0.01460  0.02921 1363 1718 493 224357 ** 0.02486]  -0.00633  0.35538 1.51687 **  p<.025
Note: * ** ***indicate the grounds for rejecting the null hypothesis at the respective levels of significance:

10%, 5% and 1%.
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The division of funds into solo-managed and team-managed, which arose from the
management structure adopted by a given fund and the reference to the investment
returns generated in the abovementioned samples, permitted the verification of
Hypothesis 1. As follows from Table 1, the obtained results were ambiguous. The
employment of three tools for testing differences in the achieved abnormal returns,
measured in several manners, resulted in the necessity to discuss the obtained findings
for each of the applied methods separately. As a preliminary remark, it needs to be
noted that the findings coming from the first tool (the ¢ test) should be treated with
caution due to the unsatisfied assumptions of the parametric tests, and in particular the
assumption about normally distributed data. Nevertheless, significant differences in
the mean values of the returns generated by solo-managed funds and team-managed
ones were noticeable in very few annual subperiods. The results were not, however,
robust to the employed performance measures. Similarly, in the case of the whole
timeframe of the research, the significance of the difference in means for a two-sided
p-value was observable only for the Carhart measure from the four-factor model. The
findings correspond well with most observations occurred in the literature. For
example, Prather and Middleton (2002) showed that investment effects of group and
individual management are similar. Moreover, Bliss et al. (2008) found that there is no
evidence that teams invest better.

In the case of the data that are not normally distributed and may include many
outliers, non-parametric tests were applied. The two-sample rank test for the difference
between two population medians indicated that significant differences in abnormal
returns of unequal groups of funds were observed only in 2006 and 2011 for both the
Fama-French and the Carhart measures. There are some significant results obtained on
the basis of conditional alphas but they came from other yearly periods. The
differences in the distributions of samples calculated with the use of the Mann-
Whitney U test in the total period under study were noticed only by means of the
Carhart ratio and conditional alpha. Therefore, significant differences in abnormal
returns of group-managed funds for a few cases seemed to be random rather than
depend on the financial market situation. It seems interesting since some differences in
performance were observed in the context of economic cycles in developed
(Karagiannidis, 2010) as well as developing markets (Huang & Shi, 2013).

The tool that is sensitive to any differences in the shape of distribution, spread or
median, is the Kolmogorov-Smirnov two-sample test. Compared to the previous rank
test, the results of the KS test were more in favor of the rejection of Hypothesis 1.
They were observed in the total study period as well as in several yearly sub-periods.
However, in most annual periods, significant differences in the distributions of the
results measured in three ways did not overlap for the examined period. Therefore, the
conclusions are ambiguous due to the weak robustness of the results. It means that the
Hypothesis 3 on the impact of the financial market situation on the differences in the
performance of individually and team-managed funds should not be rejected. Thus, it
should be mentioned that the contrary conclusions are frequently seen in the literature
(e.g. Han et al., 2017; Mamatzakis & Xu, 2016).

Based on the results obtained in this part, that is lack of substantial differences in
abnormal returns regarding the stock picking ability of individually and group-
managed funds, it will be difficult to obtain the evidence for the impact of
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management structure on performance. Nevertheless, for the sake of reporting, Tab. 2
presents the results of the analysis of a relationship between mutual fund management
structure and performance.

Tab. 2: The influence of mutual fund management structure on performance

one-index model | one-index model | two-index model | two-index model |three-index model| three-index model
const -0.053690 *** -0.047225 *** -0.018650 -0.008194 -0.046664 *** -0.042394 **

(0.007591) (0.011467) (0.013349) (0.016234) (0.012634) (0.017694)
Bream 0.001763 0.011175 -0.002133 0.011952 0.002574 0.007786
(0.013645) (0.016847) (0.014991) (0.018039) (0.013892) (0.016992)
Breamsize -0.00499133 -0.00751263 -0.00281173
(0.006188) (0.006046) (0.006616)

Bwic 0.985194 *** 0.984447 #** 0.968211 *** 0.966736 *** 0.985537 *** 0.984764 ***
(0.024020) (0.024029) (0.023980) (0.024000) (0.023257) (0.023274)

Biros -0.530430 *** -0.541392 *** -0.957312 *** -0.955970 ***
(0.154994) (0.155504) (0.137009) (0.136657)

Busscr 1.287360 *** 1.270950 ***
(0.167833) (0.175707)
Funds 98 98 98 98 98 98
Observations 835 835 835 835 835 835
R-squared 0.7906 0.7908 0.7979 0.7983 0.8063 0.8064
Adj. R-squared 0.7776 0.7778 0.7854 0.7858 0.7943 0.7944
Wald test 841.1460 560.2850 547.4960 410.6430 493.2070 393.5550
p -value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Doornik-Hansen test 117.4730 116.6980 108.4220 107.2950 94.9242 94.5793
-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note: **% *% *jpdicate significance at 1%, 5% and 10% levels, respectively. Robust standard errors are given
in parentheses.
Source: own study.

Tab. 2 presents the findings made with the use of several models which treated
management structure and management team size as determinants of returns generated
by mutual funds. The results obtained with the use of neither the single-benchmark
model nor multifactor models provided evidence for a significant influence of the
Team and TeamSize variables on the achieved performance. It means that there is no
relationship between mutual fund management structure or its size and returns.
Therefore, it does not matter whether a Polish equity fund is managed individually or
by a team, and team spirit does not matter either, at least as far as Polish circumstances
are concerned. Hypothesis 2 should be strongly confirmed. Also, the lack of
statistically significant evidences of the impact of fund management structure on
outcomes was observed by Golec (1996), Prather et al. (2004) and Du et al. (2009).

In summary, the empirical results are consistent with the classical decision-making
theory providing that the fund management manner does not contribute to any
differences in the generated investment returns. Its contradiction, i.e. the behavioral
decision-making theory, was not noticed in fund performance, and hence the findings
supported the efficient market hypothesis. This does not mean, however, that teams do
not make superior investment decisions in other areas, e.g. on extremity or riskiness,
yet this needs to be examined separately.

4 Summary and implications for future research

This study focuses on finding answers to two questions. One is related to the
possible differences in performance between solo- and team-managed funds. The other
one is supposed to establish whether management structure can be treated as a
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determinant of returns generated by mutual funds operating in Poland. The above
issues seem very interesting since organizational and managerial attributes start to be
perceived as characteristics which might determine differences in the performance
achieved by mutual funds. It was decided to use a set of measures of abnormal returns
regarding the stock picking ability of fund managers, including conditional and
multifactor models, in this study, which could prove some originality of the result
measurement method. Moreover, four research tools were employed in our
methodological procedure in order to ensure a greater certainty of statistical inference.

In the sample of 98 domestic equity funds, we observed some differences in
performance of individually and team-managed funds only in a few subperiods
between 2000 and 2017. However, they should not serve as guidance on how to
choose funds with superior performance for individual investors. In principle, a fund
management manner (by an individual vs. by a team) does not lead to differences in
the generated investment returns. In addition, the impact of short-term market trends
on various phenomena related to performance, which has been noticed in the existing
literature, has not been confirmed here either.

Furthermore, management structure should not be treated as a determinant of
returns generated by mutual funds operating in Poland. We have found no evidence
that teams, regardless of the size of the portfolio management team, make better
investment decisions. Hence, the findings support the classical decision-making theory
rather than the behavioral decision-making theory. One possible explanation of our
results is that, due to quite frequent changes on the position of portfolio manager in the
Polish mutual fund industry, teams which start working together do it only
temporarily, until the next change on the position of manager. In consequence, they do
not have enough time to benefit from the groupthink phenomenon or at least be a part
of team spirit. Outperformance, if any, of solo- or team-managed funds seems random
and therefore our findings are consistent also with the efficient market hypothesis.

The paper contributes to the fast-growing literature concerning the relationship
between organizational and managerial characteristics and fund performance by
providing one of the first studies in European developing markets in terms of
management structure. This study takes the first step towards studying the
performance of solo- and team-managed funds separately in the context of Polish
mutual funds. A further study may be carried out with the inclusion of more factors,
especially the information when a change of fund managers or exchange of a team
member took place, in order to capture modifications in team spirit. Furthermore,
some other areas of differences should be examined in relation to CEE markets. The
earliest findings suggest that the effect of team management is greater diversification
of judgments, and hence return increase with the simultaneous risk reduction (Sharpe,
1981; Barry & Starks, 1984; Sah & Stiglitz, 1991). Additionally, according to more
contemporary scholars, teams are able to handle larger amounts of information better
and have a wider range of specialized skills, experience and knowledge among their
individual team members, especially when the specialists are fully integrated in teams
(Dass et al., 2013).
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The results not only provide supporting evidence for this theoretical insight but also
have important implications for fund management companies and individual investors.
We are convinced that the former could interpret the findings in favor of the
hypothesis that there are no superior individuals and managers can exchange their
experience and improve their skills as team members. We also believe that mutual
funds’ clients deeply understand market rules and are aware that management structure
is not a proxy for abnormal returns. On the other hand, the behavioral decision-making
theory, which has its roots in social psychology, indicates certain inefficiencies and
biases (e.g. social loafing) related to less effort of individuals when they are members
of a group as compared to situations where they work independently. Besides, fund
companies might treat management teams as training grounds for inexperienced but
promising managers (e.g. Pizzani, 2004).
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POSTOJE PODNIKU K RIiZENI KLICOVYCH POZIC
A ZAMESTNANCU

COMPANIES ATTITUDES TOWARD KEY POSITIONS AND EMPLOYEES
MANAGEMENT

Petra Horvathova, Sarka Veltovska, Lenka Kauerova

Abstract: An essential role in achieving or maintaining the competitiveness of any
company is played by key employees. Therefore, businesses should pay attention to
them. The article aims to identify the attitudes of companies operating in the
manufacturing industry of the Moravian-Silesian region to management key positions
and employees in the business environment and to present a proposal for a procedure
for its effective and practical implementation and application. Data were collected on a
sample of 105 enterprises. The current situation of using the management system of key
positions and employees as well as the attitudes of the companies towards the
implementation of the new system was evaluated, based on the results of the research.
There was a low rate of use of given system in these businesses, with two thirds of
companies showing an interest in implementing the new system. In order to verify the
existence of statistically significant differences between the variables, Fisher's exact test
was used, and the Phi and Cramer's V coefficients were also calculated. The output of
the article also includes a proposal for a procedure for the implementation and
application of the management of key positions and employees in practice.

Keywords: Key Position, Key Employee, Process, System, Management, Manufacturing
Industry.

JEL Classification: M12, M50.

Uvod

Kli¢ovi zaméstnanci hraji zésadni roli pii dosahovani vykonu a udrzeni stability
kazdého podniku. Jejich odchod se miize vyznamné projevit na velmi citlivych mistech
jako je podnikatelska strategie, dosahovani cilli, kultura podniku ¢i moralka fadovych
zaméstnancli. Podnik miize odchodem klicovych zaméstnanct utrpét vyraznou financni
ztratu ¢i je dokonce ohrozena jeho existence. Naopak dobie zvladnuté, strategicky
provazané a kvalitné provadéné tizeni klicovych zaméstnancii i pozic se pro Uspésné
podniky stava vyraznou konkurencni vyhodou. Podniky, které chapou vyznam tizeni
lidskych zdrojii a kvality lidskych zdroja{ XE "lidské zdroje" }, zeyména téch klicovych,
podniky, které si stanovily péci o klicové pozice a klicové zaméstnance jako jednu z
priorit a maji moznost vy€lenit na tuto ¢innost urcité¢ financni prostiedky, by mély pii
fizeni kliCovych pozic a zaméstnanci{ XE "lidské zdroje" } vyuzivat komplexni
a systematicky pfistup (Armstrong, 2016). Tento piistup zahrnuje a propojuje zejména
procesy identifikace kli¢ovych pozic, kli¢ovych kompetenci, ziskavéani klicovych
zaméstnancil z internich i externich zdrojt, jejich kvalifika¢niho rozvoje a nasledného
udrzeni v podniku (Horvathova, 2013).
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Je potieba si uvédomit, zZe fizeni kliCovych pozic a zaméstnancl nestoji v podniku
osamocen¢, vzdy je velmi uzce propojeno s talent managementem; velmi vyznamnym
pfinosem ftizeni talentll je efektivnéjs$i pldnovani kliCcovych pozic a zajiStovani
zaméstnancii pro tyto pozice z internich zdroji vcetné jejich motivace a rozvoje.
Vysledkem dobte fungujiciho talent managementu, ktery ovSem musi byt zalozen na
modelu Develop-Deploy-Connect (DDC), je pak existence dostate¢ného mnoZzstvi
kandidath — kli¢ovych zaméstnancli — ptipravenych pro préaci na klicovych pozicich
podniku. Model DDC, na rozdil od tradi¢niho linearniho modelu talent managementu,
nezameiuje svoji pozornost jen na ziskani a udrzeni, ale hlavné na rozvijeni schopnosti
zaméstnancil, jejich rozmistovani v ramci organizace na takova mista, kde budou moci
maximalné vyuzit sviij potencidl a své schopnosti a jejich propojovani s lidmi, ktefi jim
mohou byt ndpomocni pii plnéni jejich kol (Horvathova, 2013; Delloite, 2006).
Kvalitni fizeni klicovych roli a zaméstnanci je tedy podminéno kvalitnimi procesy
talent managementu (ziskéni, rozvoj a udrZeni).

1 Formulace problematiky

Berger and Berger (2004) popisuji klicovou pozici jako takovou, kterou lze urcit
prostiednictvim ¢tyt kritérii — bezprosttednost (i kratkodoby vypadek zaméstnance na této
pozici miize znamenat vazné ovlivnéni ekonomickych nebo obchodnich ukazatell, napf.
vynosi, zisku spole¢nosti, atd., ztratu konkuren¢ni vyhody, omezeni provozu, ohrozeni
procest, produktll a sluzeb); jedineCnost (pozice vyzaduje od pracovnikid takové
kompetence, které jsou nebo budou pro spole¢nost unikatni a specifické); poptavka (po
tomto typu pozic je na pracovnim trhu velké poptavka nebo se d4 do budoucna ocekévat);
strategicky dopad (vypadek kvalifikovanych zaméstnancti na konkrétnich pozicich
negativné ovlivni budouci tspéch spolecnosti v delSim asovém horizontu).

Na zékladé modelu Skills-Based Workforce Segmentation Model vychézejiciho z
nejvyznamnéj$iho koncepéniho HRM modelu Lepaka a Snella (1999), Beames (2016)
definuje klicové pozice jako takové, které jsou charakteristicke jak dovednostmi, které
maji vyssi hodnotu (ovliviiuji rast spokojenosti zakaznikii, pokles nakladi, zlepSeni
kvality, zlepSeni systéml a procesi, rist finan¢ni vykonnosti, inovace produktli a
sluzeb), tak jejich jedinecnosti (jsou pro organizaci specifické, t€zko nahraditelné a
konkurenci obtizné napodobitelné ¢i duplikovatelné).

Podniky by mély klicovym pozicim vénovat vyznamnou pozornost, protoze individualni
vykon na téchto pozicich mé rozhodujici vliv na vykonnost celého podniku (Bodreau a
Ramstad, 2007; Huselid, Beatty a Becker, 2005). Zakladni premisou pro definovani
kli€¢ové pozice je to, Zze podnik bez ni nemuize plnohodnotné fungovat (Armstrong a
Taylor, 2017; Cannon a McGee, 2011). Silzer a Dowell (2010) povaZzuji tyto pozice za
jadro budouciho tspéchu podniku a dodavaji, Ze je potieba vénovat velkou pozornost
ziskavani, hodnoceni, rozvoji a udrzeni jednotlivcl pro tyto pozice, tedy klicovym
zaméstnanciim, a to napfi¢ celou organizaci. Armstrong (2010) dodava, ze bez
klicovych zaméstnanct je zdsadnim zptisobem ohrozen chod podniku, jelikoz bez nich
neni mozno urcité ¢innosti vilbec vykonavat. Lei (2009) a Morawski (2013) uvadi, ze
klicovi zaméstnanci hraji vyznamnou roli jako nejvykonnéjsi soucast lidskych zdroji
podniku, maji kvalitni odborné znalosti a dovednosti, které navic dokazi sdilet se svymi
méné kompetentnimi kolegy, vyznacuji se také vysokou urovni sebeovlddani a
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schopnosti sebereflexe. Wang (2013) dodava, ze kvalita klicovych zaméstnanct
ovlivituje nejen celkovou vykonnost podniku, ale 1 jeho povést, znacku a hodnotu
kapitalu podniku. Pfi jejich odchodu z podniku mizi unikatni know-how, jejich znalosti
a dovednosti a také dlouhodob& budované vztahy (Stverkova a Kiibikova a Humlova,
2012). Proto by kazdy podnik mél fidit tyto pozice a zaméstnance tak, aby si nejen udrzel
soucasné klicové zaméstnance, ale aby si na tyto kritické, strategické pozice vychovaval
1 vlastni nastupce (Cannon a McGee, 2011; Kreissl a Hemeda, 2016; Schlosser, 2015).
Becker, Huselid a Beatty (2009) pak dokladdaji vyznam fizeni klicovych pozic a
zamg&stnancil tvrzenim, Ze nejrychlejsi cestou k rlistu bohatstvi akcionait je rist vykonu
klicovych zaméstnancli zastdvajicich pravé klicové pozice. Mikusova (2016)
vidi vyznam kli¢ovych pozic ve spojitosti s dlouhodobou udrzitelnosti podniku.

Vyznam problematiky klicovych pozic a zaméstnancii potvrzuje nejen literarni reSerSe
vyse, ale 1 fada studii a vyzkumi. Napt. studie North American Critical Talent Practices
Survey uvadi, Ze definice a obsazovani kritickych pozic bude v budoucnosti z hlediska
konkurenceschopnosti podniku hrat mnohem vyznamnéjsi roli, nez jak tomu bylo
v minulosti a je v soucasnosti (Mercer, 2014). Dle studie Rewriting The Rules for the
Digital Age. 2017 Deloitte Global Human Capital Trends podniky, které v souc¢asné dobé
¢eli ménicimu se kontextu pracovni sily a svéta prace, by mély velkou pozornost vénovat
strategiim lidského kapitalu, tedy tomu, jak organizuji, fidi, rozviji a udrzuji své
zaméstnance, zejména ty talentované a kliCové (Deloitte, 2017). V Ceském
podnikatelském prostiedi se této problematice vénoval napt. vyzkum Czech CEO Survey
2018. Ten povazuje fizeni kvalifikovanych kli¢ovych zaméstnanci za strategicky ukol,
kterému by se mél vénovat management kazdého podniku (PwC, 2018). Skloudova
(2016) konstatuje, ze v Ceském prostiedi nebyva komplexni a systematicky piistup
k tizeni klicovych pozic a zaméstnanct uplatiiovan v dostate¢né mife.

Jednou z pficin nizkého uplatiiovani takového pfistupu v ¢eském podnikatelském
prostiedi mize byt, dle nazordi autorii ¢lanku, 1 absence postupu pro jeho zavedeni a
aplikaci. Proto se autofi rozhodli tento zavér ovéfit prizkumem, jehoz cilem je
zmapovani soucasnych postoji k fizeni klicovych pozic a zaméstnanct ve stfednich a
velkych podnicich Moravskoslezského kraje ptsobicich ve zpracovatelském pramyslu.
Identifikace z4jmu podniki o systém tizeni kliCovych pozic a zamé&stnanct se pak stala
podnétem pro navrh postupu zavedeni a aplikace tohoto systému v praxi.

Podle autorim dosud znamych skutec¢nosti nebyla takto zamétfena studie zatim
realizovana, a to ani v Ceské republice, ani v zahranici.

2 Metodologie a metody

Pro zjisténi situace, zda a do jaké miry stfedni a velké podniky zpracovatelského
pramyslu v Moravskoslezském kraji fidi klicové pozice a zaméstnance, byl realizovan
pruzkum. Jeho cilem bylo zjistit stav, zptisob a dobu vyuzivani systému fizeni klicovych
pozic a zaméstnanct v podnicich a identifikovat pfipadné pficiny nevyuzivani systému,
dale zjistit spokojenost se sou¢asnym systémem fizeni kliCovych pozic a zaméstnancti a
zjistit zajem o implementaci nového systému fizeni kli€ovych pozic a zaméstnancu.

Primérni data byla shromazd'ovana v dubnu 2018 metodou online dotaznikového
Setfeni na zaklad¢ strukturovaného dotazniku. V ivodu dotazniku bylo respondentim
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vysvétleno, co je mySleno systémem fizeni klicovych pozic a zaméstnancii, co je
principem daného systému a jaké jsou jeho ptinosy. Dotaznik zahrnoval ti1 identifikacni
otazky (doba existence podniku, aktudlni pocet zaméstnancii, zahrani¢ni
majitel/podilnik) a Sest otazek tykajicich se predmétu pruzkumu, které byly jak uzaviené
(vyuzivani/nevyuzivani systému, délka vyuzivani systému, hodnoceni uspéSnosti a
piinost vyuzivani systému, zdjem o implementaci nového systému), tak polouzaviené
s moznosti dopséani vlastni odpovédi. Polouzaviené otazky byly vyuzity za ucelem
zjisténi soucasného zplsobu fizeni klicovych pozic a zaméstnancti v podniku a dale pro
identifikaci divodil nevyuZivani tohoto systému.

Zékladni soubor tvofily vSechny stifedni (51-250 zaméstnancti) a velké podniky (vice
nez 250 zaméstnanct) piisobici dle klasifikace CZ-NACE ve zpracovatelském primyslu
v Moravskoslezském kraji. Ke dni 31. 12. 2017 to bylo celkem 366 podniki, z toho 259
(tj. 70,8 %) v kategorii stfednich a 107 (tj. 29,2 %) v kategorii velkych podniki (CSU,
2018). Vyberovy soubor zahrnoval 105 podnika (tj. 28,7 % podnikll ze zakladniho
souboru) vybranych pomoci techniky kvotniho vybéru s ohledem na vyse uvedenou
strukturu podnika zpracovatelského primyslu v Moravskoslezském kraji dle jejich
velikosti. Vysledna struktura vybérového souboru dle velikosti podniku s odchylkou 0,6
% téméf odpovida struktufe souboru zakladniho (viz Tab. 1). Dotazovani byli
kompetentni zastupci persondlnich oddéleni téchto podnikd.

Tab. 1: Struktura respondenti

Proménna Absolutni ¢etnost Relativni ¢etnost
2-5 let 20 19,0 %
o,
Doba existence podniku ?11_(1) Skii: : gg gi:; (;;
vice nez 15 let 22 21,0%
Aktualni pocet | 51-250 zaméstnancl 75 71,4 %
zameéstnancu vice nez 250 zaméstnancu 30 28,6 %
Zahrani¢ni ano 23 21,9%
majitel/podilnik ne 82 78,1 %

Zdroj: (viastni zpracovani na zaklade dat z programu IBM SPSS Statistics 23.0)

Data byla zpracovana a analyzovdna v programu IBM SPSS Statistics 23.0. U
vybranych otdzek bylo provedeno tfidéni druhého stupné dle identifikacnich znaki
respondentli ¢i relevantnich proménnych. Vzhledem k malé velikosti vzorku byl pro
ovéfeni statisticky vyznamnych rozdilit mezi nominalnimi proménnymi pouzit Fishertv
exaktni test na hladin€ vyznamnosti 0,05 (McDonald, 2008). Hypotéza Ho ptedpoklada,
Ze neexistuji statisticky vyznamné rozdily mezi proménnymi; hypotéza H; predpoklada
zéavislost téchto proménnych. Pro prokazani sily vztahu mezi proménnymi byly pocitany
koeficienty Cramerovo V (pro nominalni proménné, je-1i v kontingencni tabulce pocet
fadk nebo sloupcli nebo obou vétsi nez 2) a Phi (k urCeni miry asociace dvou
dichotomickych proménnych, tj. proménnych v ctyfpolni tabulce) (Rea a Parker, 2014).
Koeficienty byly interpretovany néasledovné: 0,00-0,09 — zanedbatelna asociace, 0,10-
0,19 — slaba asociace, 0,20-0,39 — mirna asociace, 0,40-0,59 — relativné€ silna asociace,
0,60-0,79 — silna asociace, 0,80-1,00 — velmi silnd asociace (Rea and Parker, 2014).

3 Rozbor problému a diskuse

V souladu s cili priizkumu jsou vysledky strukturovany do tfi hlavnich oblasti: 1)
soucasnd situace vyuzivani systému fizeni kli¢ovych pozic a zaméstnanct v podnicich,
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2) spokojenost se sou¢asnym systémem fizeni kliCovych pozic a zaméstnancti a 3) zajem
o implementaci nového systému fizeni klicovych pozic a zaméstnancii.

3.1 Soucasna situace vyuZzivani systému Fizeni kliCovych pozic a kli¢ovych
zaméstnanci

V této ¢asti pruzkumu byli respondenti dotazani, zda, jak dlouho a jakym zptsobem
v soucasné¢ dobé vyuzivaji systém fizeni kliCovych pozic a zaméstnanci. Ze 105
oslovenych podnikl systém fizeni kliCovych pozic a zaméstnanct vyuziva pouze 21,0
% (tj. 22) respondentti. Mezi podniky, které pisobi na trhu 6 — 10 let, systém vyuziva
37,0 % (10), a mezi podniky ¢innymi na trhu 2 — 5 let je systém uplatiiovan ¢tvrtinou
z nich (5). Témet 90 % (51) podniki existujicich 11 a vice let systém fizeni klicovych
pozic a zamé&stnancl nevyuZziva. Z hlediska majetkové struktury podniki bylo zjisténo,
ze systém aplikuje 34,8 % (8) podnik, které¢ maji zahrani¢niho majitele/podilnika, a jen
17,1 % (14) €eskych podnikti. Dale, velké podniky s vice nez 250 zamé&stnanci vyuZzivaji
systém castéji (30,0 %, tj. 9) nez sttedni podniky s 51 az 250 zaméstnanci (17,3 %, tj.
velkych podnicich, v podnicich se zahrani¢nim majitelem ¢i podilnikem a plisobicich
na trhu méné nez 10 let (viz Tab. 2).

Tab. 2: VyuZivani systéemu ¥izeni klicovych pozic a zaméstnancu dle typu podniku

Vyuzivéani systému
Charakteristika podniku Absolutni ¢etnost Relativni Cetnost
ano ne ano ne
2-5 let 5 15 25,0 % 75,0 %
. . 6-10 let 10 17 37,0 % 63,0 %
Doba existence podniku 11215 let 2 0 1L1% 8.9 %
vice nez 15 let 3 19 13,6 % 86,4 %
Aktudlni podet zaméstnancii 51-250 zaméstnanca 13 62 17,3 % 82,7 %
vice nez 250 zaméstnancu 9 21 30,0 % 70,0 %
. o ano 8 15 34,8 % 65,2 %
Zahrani¢ni majitel/podilnik et 4 63 17.1% 82.9 %

Zdroj: (vlastni zpracovani na zaklade dat z programu IBM SPSS Statistics 23.0)

Pomoci Fisherova exaktniho testu bylo potvrzeno, Ze neexistuje statisticky
vyznamny vztah mezi vyuzivanim systému a dobou existence podniku, majitelem i
podilnikem v podniku ani aktualnim poctem zaméstnancti, Exact Sig. > 0,05. Pfijimame
tedy hypotézu Ho.

U respondentli, kteii systém fizeni kliCcovych roli a zaméstnanci maji, bylo
zjistovano, jak dlouho a jakym zpiisobem je vyuZzivan. Ptiblizné€ polovina (54,5 %, tj.
12) respondentll jej vyuzivd méné nez 2 roky, 45,5 % (tj. 10) respondentil se systémem
pracuje 2-5 let. Dale se ukézalo, ze 54,5 % % (tj. 12) podnikt systém aplikuje na zakladé
zavedeného postupu a 45,5 % (tj. 10) podnikl postupuje nesystematicky, dle aktudlnich
potieb. Byla zjisténa zavislost zplisobu fizeni klicovych pozic a zaméstnanct na délce
vyuzivani daného systému (Exact Sig. = 0,000), hodnota koeficientu Phi (Phi = 0,833)
signalizuje velmi silnou asociaci mezi proménnymi. Zamitdme tedy hypotézu Ho a
piijimame alternativni hypotézu Hi. Podniky, které systém vyuzivaji kratkou dobu (do
2 let), aplikuji nesystematicky ptistup (83,3 %, tj. 10), zatimco podniky vyuZzivajici
systém del§i dobu (2-5 let) maji pro fizeni kli¢ovych pozic a zamé&stnancli zavedeny
postup (100 %, tj. 10) respondenttl, viz Tab. 3.
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Tab. 3: Zpisob Fizeni klicovych pozic a zaméstnancii dle délky vyuZivani systému

Zpusob vyuzivani systému fizeni Délka vyuzivini systému -
Kligovych roli a zaméstnancii Absolutni cetnost Relativni ¢etnost
mén¢ nez 2 roky 2-5 let méné nez 2 roky 2-5 let
na zakladé zavedeného postupu 2 10 16,7 % 100,0 %
nesystematicky, dle aktualnich potieb 10 0 83,3 % 0,0 %

Zdroj: (vlastni zpracovani na zdklade dat z programu IBM SPSS Statistics 23.0)

Zpusob tizeni kliCovych pozic a zaméstnancl nezavisi na dobé existence podniku,
na velikosti podniku (tj. soucasném poctu zaméstnancll) ani na majetkové struktuie
podniku, Exact Sig. > 0,05, pfijiméame tedy hypotézu Ho.

Respondenti bez systému fizeni klicovych pozic a zaméstnanci uvadéli divody pro
jeho nevyuzivani. Dvé tfetiny z nich (68,7 %, tj. 57) uvedlo, Ze systém neznaji, pro 15,7
% (13) je systém organizacné pfili§ ndrocny, 8,4 % (7) nepovazuje systém za vhodny
pro jejich podnik a 7,0 % (6) vidi problém v nedostatku personalnich zdroju.

3.2 Hodnoceni spokojenosti se systémem rizeni klicovych pozic a zaméstnanci

Podniky vyuzivajici systém tizeni kliCovych pozic a zaméstnanct byly dotazovany,
jak jsou se systétmem spokojeny. Piesné polovina z nich hodnoti systém pozitivné a
povazuje jej za cCastecné ¢i velmi GspéSny a piinosny pro jejich spolecnost, zatimco
zbyvajicich 50,0 % (11) vnima tento za spiSe ¢i zcela nelispéSny a nepiinosny.

Statistickd analyza pomoci Fisherova exaktniho testu ukdzala, Ze neexistuje zavislost
hodnoceni systému na velikosti podniku, na dob¢ existence podniku ani na majetkové
struktufe podniku, Exact Sig. > 0,05, ptijimame tedy hypotézu Ho. Naopak byl potvrzen
statisticky vyznamny vztah mezi hodnocenim pfinosnosti syst¢tmu a délkou jeho
vyzivani (Exact Sig. = 0,000), hodnota koeficientu Cramerovo V = 0,937 ukazuje velmi
silnou asociaci mezi proménnymi. Rovnéz existuje vztah mezi hodnocenim piinosnosti
systému a dosavadnim zplisobem fizeni klicovych pozic a zaméstnanct (Exact Sig. =
0,002), dle hodnoty koeficientu Cramerovo V = 0,776 se jedna o silnou asociaci mezi
proménnymi. V téchto dvou piipadech tedy zamitdme hypotézu Ho a pfijiméme
alternativni hypotézu H;. Cim déle respondenti systém fizeni kliovych pozic a
zaméstnancil vyuZivaji, tim pfiznivéji jej hodnoti. Dale, ti respondenti, kteti fidi klicové
pozice a zaméstnance na zékladé¢ zavedeného postupu, hodnoti systém pozitivné,
83,4 % (10) jej povazuje za CasteCné nebo velmi Gspésny a prinosny. Naopak 90 % (9)
podniki fidicich klicové pozice a zaméstnance nesystematicky hodnoti systém jako
spiSe ¢i zcela neuspésny a nepiinosny, viz Tab. 4.

3.3 Zajem o implementaci nového systému Fizeni kli¢ovych pozic a zaméstnanci

Kli¢ovou otazkou pruzkumu, na kterou odpovidalo vSech 105 respondentd, bylo
zjiStovani zajmu o moznost implementovat novy systém fizeni kli¢ovych pozic a
zaméstnanct, ktery by minimalizoval bariéry jeho vyuziti nebo by byl ve srovnani se
soucasnym postupem aplikovanym v podniku efektivnéjsi. Reakce vétSiny respondentti
byla kladna; 65,7 % (69) by o takovy systém projevilo zajem. Tento zijem o
implementaci nového systému fizeni kliCcovych roli a zaméstnancii nezavisi na
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Tab. 4: Hodnoceni systému podle délky vyuZivani systému a podle zpiisobu rizeni
klicovych pozic a zaméstnancii

Délka vyuzivani systému Zpusob tizeni kli¢ovych pozic a zaméstnanct
, Absolutni ¢etnost | Relativni Cetnost Absolutni ¢etnost Relativni ¢etnost
Hodnoceni — — . < . <
systému mén¢é mén¢é na zéklad¢ |nesystem., | na zakladé | nesystem.,
y nez 2-5 let nez 2-5 let | zavedeného | aktudlni |zavedeného aktualni
2 roky 2 roky postupu potieba postupu potieba
zcela neuspesné 3 0 |250% |00% 0 3 0,0 % 30,0 %
a nepiinosné
Spise fieuspesne 8 0 | 667% | 0,0% 2 6 16,7 % 60,0 %
a malo pfinosné
castecnc uspesne |- 2 | 83% |200% 2 1 16,7 % 10,0 %
a ptinosné
velice tspeSné 0 8 | 0,0% |80,0% 8 0 66,7 % 0,0 %
a ptinosné

Zdroj: (viastni zpracovani na zakladé dat z programu IBM SPSS Statistics 23.0)

velikosti podniku, dobé existence podniku, majetkové struktufe podniku ani na
skuteCnosti, zda systém v soucasné¢ dobé podniky uz pouzivaji, Exact Sig. > 0,05,
piijimame tedy hypotézu Ho. Nicméné se ukazalo, ze mirn¢ vyssi zdjem o implementaci
nového systému maji respondenti, ktefi s takovym systémem zatim nemaji Zadnou
zkusenost (68,7 %, tj. 57) oproti respondentim, kteti v souasné dob¢ klicové pozice a

zaméstnance uz fidi (54,5 %, tj. 12).

Zajem o implementaci nového systému vsak zavisi na délce vyuzivani sou¢asné¢ho
systétmu (Exact Sig.=0,000, Phi=1,000), na zpisobu fizeni kliCcovych pozic a
zameéstnancti (Exact Sig.=0,000, Phi=0,833), na hodnoceni dosavadniho systému (Exact
Sig.=0,000, Cramer's V=0,937), a na divodech nevyuzivani systému (Exact Sig.=0,000,
Cramer's V=0,450). V téchto pfipadech tedy zamitdme hypotézu Ho a pfijimédme
hypotézu Hj. Dle hodnot koeficient Phi a Cramerovo V se jedna o velmi silnou az
relativné silnou asociaci mezi proménnymi.

Podniky, které systém vyuzivaji méné nez 2 roky (pfi¢emz jde o podniky, které tidi
klicové pozice a zamé&stnance spiSe nesystematicky a dosavadni systém hodnoti jako
spise ¢i zcela nepfinosny), projevily jednozna¢ny z4djem o implementaci nového systému
(100,0 %, tj. 12) respondentti. Podniky, které dosud fidily klicové role a zaméstnance
nesystematicky, rovnéz potvrdily zajem o novy systém (100 %, tj. 10 podniki). Novy
systém je pak atraktivni zejména pro ty podniky, které sviij dosavadni systém povazuji
za malo ¢i zcela netspesny (100,0 %, tj. 11). Pokud se zaméfime na podniky se
zavedenym (tedy systematickym) postupem fizeni klicovych roli a zaméstnancti, pouze
16,7 % (tj. 2) z nich mé zajem o implementaci nového systému. U podniki, které systém
fizeni kliCovych roli a zaméstnancii dosud nevyuzivaly, ukazala analyza divodii
nevyuzivani tohoto systému ndasledujici skutecnosti. O novy systém jevi zdjem
pfedevS§im podniky, které o takovém systému dosud nevédély (82,5 %, tj. 47). Mezi
podniky povazujicimi systém za organizacné pfili§ narocny bylo identifikovano 46,2 %
(tj. 6) zajemcl o novy systém. Dale by o implementaci nového systému méla zajem
tretina podnikl (tj. 2), které jako hlavni bariéru dosavadniho nevyuZivani systému
uvedly nedostatek potfebnych zdrojl (zejména personalnich), a 28,6 % (tj. 2) podnikd,
které dosud systém nepovazovaly pro sviij podnik za vhodny, viz Tab. 5-7.
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Tab. 5: Zdajem o implementaci nového systému podle délky vyuZivani dosavadniho
systému a podle zpusobu Fizeni klicovych pozic a zaméstnancit

Zajem o Délka vyuzivani systému Zpusob fizeni klicovych pozic a zaméstnanct
implementaci Abspllltni Cetnost | Relativni Cetnost Absol}ltni Cetnost Belatjvni Cetnost
nového méné méné nes na zakladé nesystem., na zakladé nesystem.,
1 nez 2-5 let 2 rok 2-51let | zavedeného aktualni zavedeného aktualni
systemu 2 roky Y postupu potieba postupu potieba
ano 12 0 100,0 % | 0,0 % 2 10 16,7 % 100,0 %
ne 0 10 0,0% | 100,0 % 10 0 83,3 % 0,0 %

Zdroj: (viastni zpracovani na zakladé dat z programu IBM SPSS Statistics 23.0)

Tab. 6: Zdajem o implementaci nového systému podle hodnoceni soucasného systému

Zajem o Hodnoceni systému '
implementaci Absolutni Cetnost . Relativni Cetnost .
nového zcela spiSe neusp. | Casteéné velice zcela spise neusp. Casteéné velice
i neusp. a a malo usp. a usp. a neusp. a a malo usp. a usp. a
systemu nepiinosné pfinosné pfinosné | pfinosné | nepfinosné piinosné pfinosné | pfinosné
ano 3 8 1 0 100,0 % 100,0 % 333 % 0,0 %
ne 0 0 2 8 0,0 % 0,0 % 66,7 % | 100,0 %

Zdroj: (vlastni zpracovani na zaklade dat z programu IBM SPSS Statistics 23.0)

Tab. 7: Zdjem o implementaci nového systému podle diivodu nevyuZivani systému

' Duvod nevyuzivani systému
Zajem o Absolutni cetnost Relativni Cetnost
implementaci . chybi systém . chybi systém
nového nezname sys?en} y zdroje, | nevhodny | nezname sys‘ten} . zdroje, nevhodny
. . organiza¢né - s , organizaéné . s
systému systém nérodny zejména pro nas systém néroiny zejména pro nas
persondlni | podnik personalni podnik
ano 47 6 2 2 82,5 % 46,2 % 33,3 % 28,6 %
ne 10 7 4 5 17,5% 53,8 % 66,7 % 71,4 %

Zdroj: (vlastni zpracovani na zdklade dat z programu IBM SPSS Statistics 23.0)

Z provedeného prizkumu je ziejmé, ze mira vyuzivani systému fizeni kli¢ovych
pozic a zaméstnancli ve stfednich a velkych podnicich Moravskoslezského kraje
pusobicich dle klasifikace CZ-NACE ve zpracovatelském primyslu je nizka — systém
vyuziva pouze 21,0 % oslovenych podnikii. Jedna se sice o nizky pocet respondentil
(22), kteti hodnotili svou zkuSenost se systémem, nicméné¢ za vyznamngj$i lze
povazovat zjisténi, Ze vysoky pocet podniklt vilbec nema stakovym systémem
zkuSenost a existuje zde potencial pro jeho zavedeni a zefektivnéni procest fizeni
klicovych pozic a zaméstnanct v téchto podnicich. Z 22 podnikd, které zkuSenost se
systtmem maji, témét polovina (45,5 %, tj. 10) fidi klicové pozice a zaméstnance
nesystematicky a polovina podnik vnima sviij dosavadni systém jako spiSe ¢i zcela
neuspéSny a malo piinosny ¢i zcela nepiinosny. Klicovym se jevi zjisténi, Ze podniky
(65,7 %, tj. 69) maji zdjem o implementaci nového systému fizeni klicovych pozic a
zameéstnanci, ktery by minimalizoval bariéry jeho vyuziti, pfipadné by zefektivnil
soucasny postup aplikovany v podniku. Zajem maji pfedevS§im ty podniky, jejichz
dosavadni zkuSenost se soucasnym zptisobem fizeni klicovych pozic a zaméstnanct je
spiSe kratkodoba, zalozena na nesystematickém pfistupu a spiSe negativni. Zajem o novy
systém projevily rovnéz podniky, které zatim klicové pozice a zaméstnance nefidi, a to
z divodu neznalosti systému nebo vnimané vysoké organizacni narocnosti a nedostatku
pottebnych zdroji, predevs§im personélnich. Tyto podniky nepovazuji uvadéné bariéry
nevyuzivani systému za neodstranitelné a véfi, ze efektivni systém fizeni klicovych
pozic a zaméstnanctl by je dokdzal eliminovat.
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Zajem o implementaci nového systému fizeni kliCovych roli a zaméstnanci projevily
podniky stfedni 1 velké, Ceské 1 se zahrani¢nim majitelem ¢i podilnikem, podniky
relativné mladé i ty, které na trhu plsobi delSi dobu. Statistické testy neprokézaly
zavislost z4jmu o novy systém na uvedenych identifikanich znacich podniki. Lze tedy
konstatovat, ze systém fizeni kliCovych pozic a zaméstnancli muze byt aplikovan
prufezové ve stiednich 1 velkych podnicich zpracovatelského primyslu
v Moravskoslezském kraji.

4 Prakticka aplikace

Jelikoz z vySe uvedenych zjisténi vyplynulo, Ze vétSina podnikii nema se systémem
fizeni kliCovych pozic a zaméstnancl zkuSenosti, piedkladaji autofi navrh postupu
zavedeni a vyuzivani tohoto systému v praxi. Postup byl vytvofen jak na zdkladé
teoretickych poznatkd, tak praktickych zkuSenosti autor a mohl by napomoci odstranit
urCité bariéry, které brani podnikim v Sir§i aplikaci fizeni kli€ovych pozic a
zaméstnancil, coz by mohlo pfispét ke zkvalitnéni vykonu a zvySeni stability téchto
podnikt. Jednotlivé oblasti systému fizeni kli¢ovych pozic a zaméstnancli v organizaci
jsou, v logickém sledu ve sméru hodinovych rucicek, zndzornény v Obr. 1. Kazdou
oblast lze rozlozit na ¢innosti, pouze oblast ,,Procesy talent managementu* se nejprve
d€li na podoblasti a teprve ty poté na jednotlivé Cinnosti (viz Obr. 2). Vysledkem
zpracovani je pak schematické zndzornéni logické posloupnosti, navaznosti a
provazanosti vSech oblasti, podoblasti a ¢innosti fizeni kliCovych pozic a zaméstnancil.
Vlastni navrh postupu fizeni klicovych pozic a zaméstnancti pak vychéazi z tohoto
grafického zpracovani, kdy jeho jednotlivé kroky ,kopiruji* logickou posloupnost
dil¢ich oblasti, podoblasti a ¢innosti.

Obr. 1: Oblasti Fizeni klicovych pozic a zaméstnancii

Zakladni
pojmy
fizeni
klicovych
pozic a
zaméstnanct

Strategic
Fizeni
klicovych

pozic a
zaméstnanci

Podminky
Fizeni
kliovych
pozic a
zaméstnancii

Hodnoceni
fizeni

kli¢ovych
pozic a

zaméstnancl

Rizeni
klicovych
pozic a
zaméstnancii

Procesy talent
managementu

Zdroj: (viastni zpracovani

Obr. 2: Rozpad oblasti na podoblasti a ¢innosti (dil¢i éast)
oblast podoblast ¢innosti

Potfeba a zdroje

Klic¢ové
kompetence

Procesy
talent Ziskani

managementu

— Vykon

Zdroj: (vlastni zpracovaini)
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Postup (viz Tab. 8) je navrzen tak, aby jeho obsah i podoba byly pro organizaci
urcitym voditkem a pomuckou, které ji umozni provadét jednotlivé ¢innosti tohoto
postupu. Kazda oblast, eventualné podoblast a Cinnost by pak méla byt detailné
specifikovana, a to konkrétné popisem dané oblasti i jednotlivych €innosti vcetné
stanoveni cile danych ¢innosti, jejich pfinosu, realizace, zacastnénych roli a potfebnych
podkladt. Prikladem jedné z Cinnosti je vyclenéni potiebného mnozstvi zdroja, a to
nejen financnich. V této souvislosti je nutno odpovédét na otdzku, jak velky a jak
strukturovany bude rozpocet systému tizeni kliCovych pozic a zaméstnanct. Podrobny
popis této Cinnosti je uveden v Tab. 9 (z divodii dodrZeni rozsahu ptispévku je pro
nazornost uveden pouze popis jedné ¢innosti, podrobny popis vSech oblasti, podoblasti
a ¢innosti je k dispozici u autorti piispévku).

Tab. 8: Postup zavedeni a vyuZivani systému vizeni klicovych pozic a zaméstnancii
Cislo Oblast Podoblast Cinnosti
Zakladni pojmy Kli¢ové pozice
fizeni klicovych pozic a zaméstnanct Klicovy zaméstnanec

1

Casovy horizont

Podnikatelské prostredi

Strategie fizeni kli¢ovych pozic a Pozadavky na klicové pozice a zaméstnance
2 zameéstnancl Rozpocet
Aktivity
Plan implementace
Ridici role
Iniciace a podpora (vrcholové vedeni)
Propojeni s podnikatelskou strategii
Vy¢lenéni zdroji
Potieba a zdroje talentli
Kli¢ové kompetence
Ziskani Vykon
Potencial
Talent-pool
Procesy Program
talent managementu . Realizace
Rozvoj ;
Hodnoceni
Rizeni kariéry
Atraktivnost zaméstnavatele
Udrzeni Realizace aktivit
Povést podniku
.o Rizeni kli¢ovych zaméstnancii na délku
5 Klidovy Rl.zem y o Problémy fizeni kli¢ovych pozic a
icovych pozic a zaméstnancl < ;
zamestnancu
Hodnoceni Audit
fizeni kliovych pozic a zaméstnancti Hodnoceni ispé$nosti

Zdroj: (viastni zpracovani)

Podminky
fizeni kliCovych pozic a zaméstnanct

Tab. 9: Specifikace cinnosti ,,Vyclenéni zdrojit*

Cil ¢innosti Zajisténi zdroju na aplikaci fizeni kli¢ovych pozic a zaméstnancu.
Specifikace zdroju potfebnych pro aplikaci fizeni klicovych pozic a zaméstnanct.
Pfinos Cinnosti Urceni vyse a struktury rozpoctu na aplikaci systému fizeni klicovych pozic a
zaméstnancu.
Realizace Cinnosti Uvodni (ptipravna) faze aplikace fizeni kli¢ovych pozic a zaméstnancti v organizaci.
Zucastnéné role Vrcholové vedeni podniku. Finanéni feditel.
Potiebné podklady Podnikatelskd strategie. Strategie fizeni klicovych pozic a zaméstnancti. Rozpocty.

Zdroj: (viastni zpracovani)
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Je samozieyjmé, Ze aplikace piedlozeného postupu zalezi na specifickych
podminkach podniku, jak konkrétné k zavedeni a vyuZivani systému fizeni klicovych
pozic a zaméstnancl pfistoupi, zda vyuZije nebo nevyuzije vSech ndméth a aktivit
postupu ¢i zda bude realizovat i dalsi dil¢i kroky.

Zavér

Dynamické zmény vnéjSiho prostfedi kladou na podniky stale vySs$i pozadavky.
Hlavnim aktivem zvladnuti t€chto zmén jsou pro vSechny podniky jejich zaméstnanci.
Bez kvalifikované pracovni sily, vyznacujici se potfebnymi schopnostmi a znalostmi by
fada podnika nebyla konkurenceschopnd, ptipadné by nemusela v danych podminkach
ani prezit.

Za vyznamny nastroj fizeni lidskych zdroji v podniku 1ze povazovat fizeni klicovych
pozic a zameéstnancli, protoze tyto pozice a zaméstnanci jsou rozhodujicim faktorem
vykonu a stability podniku. Tuto skute¢nost potvrzuji i Armstrong a Taylor (2017),

Stverkova, Kiibikova a Humlova (2012), Cannon a McGee (2011), Armstrong (2010),
Silzer a Dowell (2010), Bodreau a Ramstad (2007) ¢i Huselid, Beatty a Becker (2005).

Cilem pfedlozeného c¢lanku bylo identifikovat postoje podnikli zpracovatelského
priamyslu v Moravskoslezském kraji k fizeni kli¢ovych pozic a zamé&stnancti a piedlozit
navrh postupu pro jeho efektivni zavedeni a aplikaci v praxi. Z vysledka dotaznikového
Setfeni vyplynula nizkd mira vyuZzivani systému fizeni klicovych pozic a zaméstnanct,
pricemz témeét polovina podniki fidi tyto pozice a zaméstnance nesystematicky a sviij
dosavadni systém povazuje za spiSe Ci zcela neuspéSny a malo piinosny ¢i zcela
nepiinosny. Dvé tietiny podnikii maji kladny postoj k implementaci nového systému
fizeni kliCovych pozic a zamé&stnancti, ktery by odstranil existujici bariéry a zefektivnil
by soucasné postupy. Lze konstatovat, ze tento systém muze byt aplikovan prafezove
ve stfednich 1 velkych podnicich zpracovatelského primyslu v Moravskoslezském kraji.
U podnikd, které systém fizeni kli¢ovych roli a zaméstnancti dosud neznaji, je nutna
osvéta, nicmén¢ tato problematika jiz pfesahuje zaméteni i rozsah ¢lanku.

Vystupem ¢lanku jsou nejen vysledky realizovaného dotaznikového Setieni, ale také
navrzeny postup fizeni klicovych pozic a zaméstnanci, jehoz aplikace mlize napomoci
k pfeziti a rGstu podniku, pfedstiZzeni stdvajici konkurence a podstatnému zvySeni jeho
pfidané hodnoty. Jedna se o komplexni systém, ktery podnikiim pomiiZe ziskat a udrzet
kliCové zaméstnance, stavét na jejich silnych strankach, odménovat jejich Uspéchy,
poskytovat jim pftilezitosti k pokroku a zvySovat jejich celkovou efektivitu a tim i1
efektivitu celého podniku.

Limitujici podminky prizkumu lze spatfovat ve skutecnosti, ze data byla sbirana
pouze od podnikli v Moravskoslezském kraji a Ze prizkum byl zaméten jen na podniky
pusobici ve zpracovatelském primyslu.

Budouci zkoumani by mohla byt zaméfena 1 na dalsi odvétvi primyslu, rovnéz by
bylo uZite¢né provést Setfeni také v dalsich krajich Ceské republiky. Zajimavé by mohlo
byt provést podobnou studii v zahrani¢i a srovnat pfistup Ceskych a zahrani¢nich
podniki. Kromé toho by nyni realizovana studie mohla byt po urcité dobé opakovana
s cilem zjistit, do jaké miry se v podnicich zvySuje uplatiiovani systému fizeni kli¢ovych
pozic a zaméstnancil. Dal$i moznou oblasti zkoumani je zjistovani vnimanych ptinost
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systéemu pfii jeho dlouhodobéjsi aplikaci. Podminkou navrhovanych vyzkumnych aktivit
je vytvoreni a vyuziti jednotné metodiky shromazd’ovani a analyzy dat, aby bylo mozné
provést komparaci vystupll napii¢ odvétvimi, regiony i v Case.
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EXPERTNI SYSTEM TYPE-2 FUZZY LOGIKA PRO
INVESTICNI ANALYZU

INTERVAL TYPE-2 FUZZY LOGIC EXPERT SYSTEM FOR
INVESTMENT ANALYSIS

Zuzana Jankova, Petr Dostal

Abstract: In this paper, a higher degree of fuzzy logic type-2 fuzzy logic is presented as
decision making process of investment. There is a key difference between type-2 and type-1
fuzzy logic. The application is made on the Czech stock market and is used to decide on
investing in PX index stocks. The proposed type 2 fuzzy model uses the return and risk of
investment instruments as input variables. The system created is able to generate aggregate
models from a certain number of language rules, allowing the investor to understand the
generated financial model. The use of T2FLS can lead to more realistic and accurate results
than TIFLS.

Keywords: Artificial Neural Networks, Czech Stock Market, Fuzzy Logic, Interval
Type-2 Fuzzy Logic, Investment Analysis, Soft Computing

JEL Classification: G11, G12, C45

Uvod

V soucasnosti jsou k progndze financnich casovych fad Siroce vyuzivany linedrni
modely, nicméné tyto modely jsou zna¢né¢ omezeny zejména pii aplikaci na sezonni
a nelinearni problémy spojené s nejistotou. Z toho diivodu nelinedrni metody jako jsou
neuronové sit¢, fuzzy logika a genetické algoritmy piitahuji stdle vétsi pozornost.
Fuzzy logika poskytuje zpiisob, jak vyvodit definitivni zavéry znejasnych,
nejednoznaénych nebo nepiesnych informaci. Uméla neuronova sit’ je Siroce pfijimana
zejména kvuli jeji schopnosti naucit se a odhalovat vztahy mezi nelinedrnimi
proménnymi. Tung a Le (2017) uvadi, Ze umélad inteligence piekonavd modely
statistické regrese a umoziiuje hlubsi analyzu velkych datovych soubort.

Jak uvadi Novak (2000), fuzzy logika umoziiuje obsahnout nepiesnost a pomérné
jednoduchym zplisobem pracovat s vyznamy slov pfirozeného jazyka. Ditvod proc
fuzzy logika funguje, je pomérné pirekvapivy, nebot’ vyuziva vagné charakterizované
expertni znalosti. Jde o vztah mezi relevanci a pfesnosti informace, tedy princip, ktery
hlavni ptedstavitel fuzzy logiky Lotfi A. Zadeh (1965), nazval principem
inkompatibility. Jura (2005) dodava, ze Clovek se v fadé situaci rozhoduje na zakladé
nepiesnych ¢i neur€itych informaci, které ziskdva z vnéjsiho okoli, nicméné i ptresto je
vysledek jeho ¢innosti dosazeny na zakladé téchto vagnich idaji dostacujici. Potencial
fuzzy logiky pii zlepSovani prognostickych modeli Ize nalézt v riznych aplikacich
diky své znadmé schopnosti pieklenout propast mezi ¢iselnymi udaji (kvantitativni
informace) a jazykovym vyrazem (kvalitativni informace).

Zejména financni trhy jsou ovlivnény deterministickymi a ndhodnymi faktory.
Dostal (2011) dale dodava, Ze hodnoty Casovych tfad cen akciovych titulli, komodit,
kurzli mén apod. jsou ovlivnény slozitymi ekonomickymi a psychologickymi jevy,
které obsahuji vysoky podil chaoti¢nosti, z toho divodu patii fuzzy logika a ostatni
nastroje soft computingu k tomu nejlepSimu, co v soucasné dob¢ existuje pro

79



zpracovani a vyhodnocovani informaci a dat z ekonomické a financni oblasti. Chang
a spol. (2011) navazuji a uvadéji, Ze progndza akciového trhu mize byt uspésna pouze
s pouzitim nastrojii a technik, které mohou piekonat problém nejistoty a nelinearity
cen. Wang a Wang (2015) uvadgji, ze fuzzy logika a neuronové sité jsou stale Castéji
vyuzivany na financnich trzich a jejich uméni predikce je Siroce uznavano zejména
diky schopnosti zachytit nelinearni chovani. Rao a spol. (2017) tvrdi, Ze investi¢ni
rozhodovani zaloZzené na fuzzy modelu miZe byt velmi uzite¢né zejména pro
investory, ktefi hledaji cestu k minimalizaci rizika pii feSeni jejich dlouhodobého
investi¢niho portfolia. Jilani a Burney (2008) ptedstavili jednoduchou prognostickou
metodu fuzzy ¢asové fady. Obdobné Jankova (2018) se zabyva vyuzitim fuzzy logiky
pfi optimalizaci investi¢niho portfolio jako efektivniho nastroje v nastupujici digitalni
¢fe. Dourra a spol. (2002) vyuZzivaji ve své praci fuzzy informacni technologie
prostrednictvim technické analyzy a simuluji lidské chovani v obchodovani s akciemi.
Autofi doporucuji fuzzy logiku jako vhodnou metodu k feSeni sloZitosti akciového
trhu. Othman a Schneider (2010) na zéklad¢ provedené studie povazuji fuzzy logiku za
jednodussi a pfinosnéjsi pro investory.

Nicméné, jak uvadi Melin a Castillo (2014) a Castillo a spol. (2007) neni rozumné
vyuzivat presné funkce pfisluSnosti fuzzy logiky pro néco nejistého, jako jsou
napiiklad vykyvy akciovych indexi ¢i akciovych tituld. Tyto piesné funkce
prislusnosti nejsou schopny zvladnout problémy se zaflenénim nejistoty, jako jsou
data se Sumem, nestaciondrni podminky ¢i chaotické chovani typické pro investi¢ni
prostiedi. V tomto pfipad¢ je nezbytné vyuzit k feSeni jiny typ fuzzy logiky, kterd je
schopna zvladnout tyto nejistoty, a sice systém type-2 fuzzy logiky (T2FLS). Castillo a
spol. (2013) uvadi, ze T2FLS jsou v podstaté¢ ,,fuzzy fuzzy*“ mnozZiny. Nicméné
vyzkumnici museli néjakou dobu vyckat, aby se teorie mohla dale vyvijet a rozvijet.
Pokrok T2FLS primarné¢ omezovalo hardwarové vybaveni. Chen a spol. (2018)
upozoriiuji, ze T2FLS maji vyssi aproximacni schopnost nez neuronové site.

Cilem prispévku je wvyuziti type-2 fuzzy logiky jako podplirného nastroje
k investi¢nimu rozhodovani. T2FLS je aplikovéana na €esky akciovy trh, ktery doposud
nebyl vyuzit k testovani vy$siho stupné fuzzy logiky. Cesky akciovy trh je méng
statech. Z toho diivodu je vhodnéjsi na tento trh aplikovat type-2 fuzzy logiku nez-li
type-1 fuzzy logiku, nebot’ T2FLS je schopna pokryt vyssi stupeni nejistoty vyplyvajici
z téchto typickych znakl zkoumaného akciového trhu. T2FLS je navrzen tak, aby se
zvysila srozumitelnost generované¢ho modelu a dosahlo se lepSiho vykonu.

1 Systém type-2 fuzzy logiky

Nedavno ziskal systém type-2 fuzzy logiky popularitu v Siroké Skale aplikaci
zejména diky své schopnosti zvladnout vyss$i stupeni nejistoty. Linag a Mendel (2000)
upozoriiuji na skuteCnost, ze znalosti, které jsou vyuzivany pii konstrukci pravidel
v systému type-1 fuzzy logiky (T1FLS), jsou nejisté. Existuji tii zptsoby, jak se
takova nejistota v pravidlech mutze objevit: (1) slova, ktera jsou pouzivana
v antecedentech a konsekventech pravidel mohou pro riizné lidi znamenat razné véci;
(2) konsekventy ziskané pii hlasovani skupiny odbornikii se ¢asto 1i$i pro stejna
pravidla; (3) Sum v trénovacich datech. Antecedentni nebo konsekventni nejistota se
transformuje do antecedentni a konsekventni funkce pfisluSnosti. Systémy type-1
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fuzzy logiky nejsou schopny piimo zapracovat tyto nejistoty, naproti tomu systémy
type-2 fuzzy logiky mohou tuto nejistotu uspésné zvladnout.

Z divodu zvladani vysSiho stupné nejistoty, je T2FLS aplikovdn na problematiku
finan¢nich trhi. Mezi tyto studie lze zatadit napiiklad Jianga a spol. (2018), ktefi
navrhuji intervalovy T2FLS pro prognézu akciového indexu v Tchaj-wanu, DIJIA
a NASDAQ svyuzitim fuzzy casové fady. Vysledky fuzzy logiky srovnavaji
s neparametrickym statistickym testovani s konstatovanim, Ze jejich navrhovany
model prevySuje ostatni metody. Zarandi a spol. (2009) aplikuji type-2 fuzzy model
pro analyzu cen akciovych instrumentii automobilového primyslu v Asii s vyuZitim
technickych a fundamentéalnich indikatort. Jejich vysledky jsou velmi povzbudivé
amohou byt implementovany pro piedpovidani cen instrumentli v obchodnich
systémech. Huarng a Yu (2005) navrhli type-2 fuzzy model pro progndézu indexu
TAIEX, ktery dosahuje lepSich vysledkii nez type-1 fuzzy model. Liuet a spol. (2012)
ptedstavil type-2 neuro-fuzzy model pro predikci TAIEX. Jejich vysledky ukazaly, ze
tato metoda vykazuje vyS$$i presnost predpovédi bez pouziti dodate€nych informaci.
Hasuike a Ishii (2009) diskutuji o problému vybéru portfolia stype-2 fuzzy
s ocekavanymi vynosy s ohledem na subjektivitu investora. Bernardo a spol. (2012)
navrhli T2FLS, ktery je schopen generovat souhrnné modely z pfedem stanoveného
poctu jazykovych pravidel, coz uzivateli umoziuje pochopit generované modely pro
predikci arbitraznich ptileZitosti na akciovych trzich.

1.1 Struktura systému type-2 fuzzy logiky

Struktura T2FLS je velice podobna struktufe T1FLS. Namétené redlné proménné
jsou nejprve transformovany v bloku fuzzifikace na jazykové proménné, piiCemz
jazykoveé proménné vychazeji ze zakladnich lingvistickych proménnych. Dostal a spol.
(2005) konstatuji, ze se obvykle vyuziva tii az sedm atributli této zdkladni proménné.
Stupeni pfislusnosti atributi dané proménné v mnozin¢ je znazorfiovan matematickou
funkci. V T2FLS jsou k dispozici tfi typy fuzzifikace. Jestlize jsou namétfena data
perfektni, modeluji se jako ostrd mnozina, data se Sumem a data se stacionarnim
Sumem se modeluji jako type-1 fuzzy mnoziny a nakonec data s nestaciondrnim
Sumem se modeluji jako type-2 fuzzy mnoziny. Pficemz posledné jmenovany typ
fuzzifikace nelze provést v T1FLS.

Obr. 1: Struktura systému type-2 fuzzy logiky

I ,
1 Vystu
! Defuzzfikace | Rk
Fuzzy pravidla 1 I
Vstup . I 1
——p| Fuzifikace I |
Fuzzy | P
¥ vystupni | I redukované
Fuzzy mnozina | Reduktor mnoziny
R L I e A
Fuzzy - inference I | typu I
vstupni 000000 e e e - - 4

mnozina
Zdroj: (vlastni zpracovani., 2018)
Jak uvadi Medasani a spol. (1998), vSechny existujici T2FLS funkce pfislusnosti
nejsou nic jiného nez modifikované verze konvenénich T1FLS funkci. Jinymi slovy,
zaklad ptivodni funkce ptislusnosti type-1 je rozmazany, jestlize si odbornik neni jisty
hodnotami funkce pfislusnosti kolem urc¢it¢ho konkrétniho bodu. Existuje fada fuzzy
funkci ptislusnosti typu 2, tj. trojuhelnikové, Gaussovy, lichobéznikové, sigmoidalni
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apod. Gaussova funkce ptislusnosti je Siroce vyuZivana v literatufe, v niZ je nejistota
spojena se stfedni hodnotou a smérodatnou odchylkou. Na Obr. 2 jsou uvedeny fuzzy
mnoziny Gaussova T2FLS s nejistou smérodatnou odchylkou a nejistou stfedni
hodnotou. Matematicky vyraz pro funkci ptisluSnosti Ize vyjadrit nasledovné:

1(x—¢c)?
= = 4 1
flx) = eup(—5——7—) (1)
kde ¢ a ¢ jsou stfedem a Sitkou funkce pfislusnosti a x je vstupni vektor, jak
popisuji Khanesar a spol. (2011).
Obr. 2: Gaussova funkce piislusnosti T2FLS

1
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Zdroj: (vlastni zpracovani dle Khanesar a spol., 2011)
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Kayacan a spol. (2018) dodavaji, ze v aplikacich teorie fuzzy mnozin jsou funkce
piisluSnosti voleny na zdklad€ subjektivniho vniméani nejasnych nebo neptesnych
kategorii. Krom toho neexistuji Zadna kritéria, kterd by hodnotila vhodnost ¢i
korektnost zvolené funkce piislusnosti.

Po fuzzifikaci nasleduje fuzzy inference, kterd definuje chovani systému za
pomoci pravidel IF-THEN a na jazykové urovni vyhodnocujice stav pfislusnosti ¢i
pravdivosti proménné. Kazdd kombinace atributi proménnych, vstupujicich do
systému a vyskytujicich se v podmince, vyjadiuje jedno pravidlo. Nésledné je potieba
pro kazdé pravidlo stanovit stupefi podpory neboli védhu pravidla v daném systému.
Vysledkem fuzzy inference, jak uvadi Dostal a spol. (2005), je jazykova proménna. Ve
vétsSing aplikaci je ovSem zapotiebi konecny vystup jako konkrétni Cislo, a ne fuzzy
mnozina. V disledku toho musi byt vystupni fuzzy mnozina konvertovana na ¢islo.

Fuzzy pravidla definuji spojeni mezi vstupnimi a vystupnimi fuzzy proménnymi.
Pravidla T2FLS mohou nabizet alternativu v ptipadé potfeba modelovat nejistotu
problému a dale jsou lepsi pro nevyuziti presnych stupiiti ¢lenstvi, naptiklad kdyz jsou
tréninkova data ovlivnéna Sumem. Fuzzy pravidlo m4, dle Castillo a spol. (2007),
nasledujici formu, kde antecedent a konsekvent jsou nyni typu 2:

R™ IF x, ts X7 and w.and x; ts X¥ THEN yis Y™ (2)

kde x¥ je antecedent T2FLS a ¥* m [;;ﬂ,_-g_rr'] je konsekvent T2FLS. Zde y" a v, jak
uvadi Taskin a Kumbasar (2015), mohou byt konsekventy nebo linearni funkce:
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¥U= g ot gim B (3)

P = ot Tn b 4)
pficemz antecedent je slozeny fuzzy logicky vyraz jednoho nebo vice
jednoduchych fuzzy vyrazt spojenych s fuzzy operatory. Konsekvent je vyraz, ktery
piitazuje fuzzy hodnotam vystupni proménnou. Inferencni systém vyhodnocuje

vSechna pravidla a kombinuje vahy konsekventu vSech ptislusnych pravidel do jedné
fuzzy mnoziny pomoci souhrnné operace.

V TIFLS je proces konverze na konkrétni ¢islo nazvany defuzzifikace. Existuje
danou mnoZinu, vypocet vazeného pruméru t€zisté jednotlivych funkei pfislusSnosti
atd. Nicméné cela zalezitost je mnohem komplikovanéjsi pro T2FLS, protoze ptejit
z type-2 fuzzy mnoZiny na konkrétni Cislo vyZaduje dva kroky. Prvni krok je
pojmenovan jako reduktor typu, ve kterém je type-2 fuzzy mnozina sniZena na type-1
fuzzy mnozinu. Existuje tolik reduktort typti jako je metod defuzifikace T1FLS.
Nejcasteji se vyuziva algoritmus vyvinuty Karnikem a Mendelem (2001) a Mendelem
(2001), ktery je iterativni a rychly. Reduktor typu generuje fuzzy mnozinu T1FLS,
ktera se nasledné¢ transformuje na Ciselny vystup pomoci defuzzifikace. V ptipadé
vyuziti metody stfedu souctll (cos), reduktor typu ma nasledujici matematické
vyjadieni, dle Taskina a Kumbasara (2015):

| £ yof®
¥ogslx) = LT:’;r.T:’p] = U % (%)
e Eum £

kde y, a ¥, definovany jako:
Efv.:.t ffﬂ +Eu"'::=:+.1 ¥ .fm

¥ = 3 3 3

o b D Y

Ii=1 i Fr 4 B 7 (7
¥, = — - —
o7 Eﬂﬁ:lf +Emraad

pfi¢emzZ R a L jsou body, které lze nalézt pomoci iterativniho algoritmu KM.

(6)

Druhy krok zpracovani vystupu, ktery nasleduje za reduktorem typu, se také
nazyva defuzzifikace. Z Obr. 1 je patrné, Zze mohou existovat dva ciselné vystupy
u T2FLS oznacené jako ,ostry*“ vystup a typ redukované mnoZiny. Posledné
jmenovana vyjadfuje miru nejistoty, které maji T2FLS kvlli nejistym vstupnim
meéfeni, jak poznamenava Mendel (2007) a Zarandi a spol. (2009). Z reduktoru typu
jsou ziskany primérné hodnoty w,, v, a vypocet vystupu procesu defuzzifikace je
nasledujici:

B ¥

== ®)

2 Metody

V piispévku je vyuzit T2FLS pro rozhodovani o investovani do akciovych titulii
kétovanych na Burze cennych papird Praha, a.s. (BCPP). Aplikace vysSsiho stupné
fuzzy logiky byla prozatim nedostatecné vyuzit pro prognézu akciového trhu, o cemz
sveédci literarni piehled. Navic autofi si nejsou védomi aplikace type-2 fuzzy logiky na
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Ceském akciovém trhu. Z toho divodu je prakticka aplikace zaméfena na nejvéEtsi
a nejstarsi organizatora trhu s cennymi papiry v Ceské republice. Jsou vyuZity akciové
tituly obsazené v oficialnim indexu BCPP, kterym je index PX. Sledované obdobi je
od roku 2015 do konce roku 2017, tj. tfiletd perioda, pfi¢emzZ je vyuZito mési¢nich
udajt akciovych titula zalistovanych v daném obdobi v indexu PX. Konkrétné se jedna
o nasledujici akciové tituly: Erste Group Bank, Komeréni Banka, CEZ, VIG, 02 C.R.,
Philip Morris CR.

Tab. 1 Sumarizace statistickych udajit vstupnich proménnych

NP Riziko Vynos
Statistické tidaje Max Min Max Min
Erste Group Bank 6.171% | 5.711% 1.659% | -2.372%
Komer¢ni banka 20.18% 3.30% 11.24% -0.67%
CEZ 3.84% 3.21% 2.07% 0.57%
VIG 9.40% 3.94% 2.35% -0.08%
02 C.R. 5.03% 2.91% 0.28% -1.04%
Philip Morris CR 6.65% 3.59% 0.89% 0.68%

Zdroj: (vlastni zpracovani., 2019)

Riziko lze charakterizovat jako moZnost odchyleni ocekédvaného vynosu od
skute¢ného vynosu. Jde o urcity stupen nejistoty souvisejici s o¢ekdvanym vynosem.
Matematicky zapis rizika je :

o L i
o= ’l = )

Vynos poskytovany danou investici je kliCovym investiénim ukazatelem. Vynos lze
charakterizovat jako odménu investora za podstupované riziko. Vypocet je proveden
dle nasledujiciho vzorce:

_ Pr=Frea

= (10)

Pr—a
Rozbor problému

Fuzzy logika je schopna pfijmout vysvétleni nejednozna¢ného a vagniho mysleni.
Fuzzy logika je v posledni dobé velice popularni nastroj pro feSeni rtznorodych
problémi. Dva nejrozsifencjsi typy fuzzy inferenniho systému jsou Mamdani
a Sugeno. Nasledujici studie vyuzivda T2FLS typ Sugeno. Navrh modelu Sugeno
T2FLS se skladéa celkem ze dvou vstupnich proménnych a jedné vystupni proménné.
Struktura modelu je zndzornéna na Obr. 3.

Obr. 3: Struktura modelu Sugeno T2FLS

Rule Editor
....... fiu)

[sugena)

Result

Ratum

Zdroj: (viastni zpracovani, 2019)
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Ptestoze volba funkce pfisluSnosti je subjektivni a zéalezi na volbé odbornika
a vzorku datového souboru, je provedeno nekolik studii se zaméfenim na komparaci
jednotlivych typl téchto funkci za ucelem nalezeni té nejvhodnéjsi. Mayilvaganan
a Naidu (2011) zjistili, ze nejlepsi vykon a vysledky byly dosazeny pomoci Gaussovy
funkce pftisluSnosti. Zvonova a lichobéZnikova funkce ptisluSnosti dosahuje horSich
vysledkll neZ Gaussova. Na vySe uvedenou studii navazuje Talpur a kol. (2017), kteti
se zamétili na porovndni Gaussovy, trojihelnikové, lichobéznikové a zvonové funkce
prislusnosti. Jejich studie ukazuje, ze Gaussova funkce pfislusnosti je nejvhodnéjsi
v modelu ANFIS. Esfahanipour a Aghamiri (2010) ve svém vyzkumu vyuZzili
Gaussovu funkce pfisluSnosti v ANFIS modelu a doporucuji ji k testovani udaji
o investi¢nich instrumentech. Z toho divodu je v navrhovaném modelu 2TFLS
zvolena pravé Gaussova funkce prisluSnosti.

Investofi pi1 rozhodovani o investovani do investiCnich instrumentd mohou
vynos a riziko dané investice. Tyto dva zasadni ukazatele byly zkoumany
a doporucovany v mnoha studiich v kontextu soft computingu, jako naptiklad
v Arenas akol. (2001), Fang a spol. (2006), Gupta a spol. (2008). Riziko lze
charakterizovat jako moznost, Ze se ocekavany vynos odchyli od vynosu skutecného.
Jedna se o urcitou miru nejistoty spojenou s o¢ekavanym vynosem. Gaussova funkce
piislusnosti pro riziko je zndzornéna na Obr. 4.

Obr. 4: Funkce prisluSnosti pro riziko Obr. 5: Funkce prFislusnosti pro vynos

FI5 Varlables FI5 Varlables
T

Lb MU HU Ly MU H

input vanable *Risk® input variable *Retum”

Zdroj: (vlastni zpracovani, 2019) Zdroj: (vlastni zpracovani, 2019)

Vynos Ize chapat jako odménu investora za podstupované riziko. Gaussova funkce
prislusnosti pro vynos je znazornéna na Obr. 5.

Parametry funkci piisluSnosti T2FLS byly odvozeny z funkci pfislusnosti T1FLS.
Nejistota obsazend ve funkcich piislusnosti T2FLS byla stanovena subjektivneé.
Vzhledem k turbulentnimu a vysoce volatilnimu prostiedi akciovych trhii, byla
stanovena nejistota na 50%. Konkrétné, horni funkce piisluSnosti obsahuje od ptivodni
funkce z TIFLS navic 25% nejistotu, spodni funkce ptisluSnosti vzhledem k ptvodni
funkci z TIFLS také obsahuje navic 25% nejistoty.

Ve vytvofeném modelu T2FLS je vyuzito devét IF-THEN pravidel, ktera jsou
znazornéna na Obr. 6. Slovni interpretace fuzzy pravidel je nésledujici: Je-li riziko
investicniho instrumentu nizké a vynos investicniho instrumentu vysoky, potom je
doporucovano dany instrument koupit. Obdobné¢ jsou navolena dalsi pravidla. Pravidel
je nastaven takovy pocet, ktery vystihuje feSenou problematiku. Baze pravidel je
nastavena pomoci znalosti a zkuSenosti expertli a autorii clanku.
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Obr. 6: IF-THEN pravidla pro vytvoreny model

1. If (Risk is L) or (Return is H) then (Result is Buy) (1 ”
2. If (Rik is M} or (Return is H) then (Result is Buy} (1)

3. If (Rigk is H} or (Return is Hj then (Resutt is Hold} (1}

4. If (Risk is L} or (Return is W) then (Result is Buy) (1}

5. If (Risk is M} or (Return is 1) then (Result is Hold) (1)

8. If (Risk is H} or (Return is 1} then (Result is Hold) (1}

7.1 (Risk is L} or (Return is L} then (Result is Hold} (1}

&. If (Risk is M} or (Return is L} then (Result is Sell} (1)

8. If (Risk is H} or (Return is L} then (Result is Sell) (1)

If and Then
Risk is Return is Result is

L W L W Sell W
Zdroj: (viastni zpracovani, 2019)

Vytvoieny model T2FLS simuluje investi¢ni rozhodovani do akciovych titull
zahrnutych v indexu PX a kétovanych na ¢eském akciovém trhu. Model 1ze na zdklade
vytvofenych funkci pfislusnosti a pravidel typu Sugeno demonstrovat na piipadové
studii. V piipad¢, Ze je vynos akciového instrumentu 1,45 % a riziko dosahuje hodnoty
2,5 % mésicné, je dle T2FLS vhodné dany akciovy titul nakoupit do investicniho
portfolia, nebot’ je hodnota vystupu je 1. Naopak v ptipad¢, Ze je vynos akciového
instrumentu zaporny, tedy investor realizuje ztratu z dané investice, a riziko je na
hodnoté 6,58 %, je vystupem modelu hodnota blizké 0. To znamena, ze je modelem
T2FLS doporuc¢ovano danou investici prodat nebo viibec nekupovat.

Obr. 7: Fuzzy rozhodovaci proces

Risk = 2.5 Return = 1.45 Result = 1
1N L1 [
2 [N] ] FANEEEESN .
3 | R | |
4 N, | L (] |
SN 1
6L & 720 W D | I
7N | I
8 | N | ]
s NS 72N | |

Zdroj: (vlastni zpracovani., 2019)

Na zéavér jsou vysledky dosazené z T2FLS komparovany s vysledky z T1FLS.
K tomuto ucelu je vyuzit ukazatel sttedni primérné chyby (RMSE) ktery porovnava
puvodni data v, a data ziskana z vystupu modelu 7,. Matematicky zéapis ukazatel
RMSE je nasledujici:

llj' “ e 11
RMSE = IEZEE — ) (11)
y =L
Tab. 2 Komparace TIFLS a T2FLS
Model RMSE
T2FLS Sugeno 0.07286
T1FLS Sugeno 0.07879
T1FLS Mamdani 0.08632

Zdroj: (vlastni zpracovani., 2019)
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V Tab. 2 jsou znazornény vysledky porovnani TIFLS Mamdani i Sugeno s T2FLS
Sugeno pomoci ukazatele RMSE. Z hodnot RMSE je patrné, ze nejmensi chyby
dosahuje T2FLS oproti TI1FLS. Konkrétné T2FLS pii zkoumani investi¢niho
rozhodovani dosahuje chyby 0.07286. T1FLS typu Sugeno dosahuje chyby nepatrné
vys8i nez T2FLS s hodnotou 0.07879. NejhorSich vysledki pro zkoumany problém
dosahuje T1FLS typu Mamdani s chybovou hodnotu 0.08632. Nespornou vyhodou pro
aplikaci T2FLS na finan¢nich trzich je schopnost pojmout vyssi stupen nejistoty oproti
T1FLS. T2FLS prokazal vypocetni flexibilitu a vhodnosti pro modelovani systému
komplexnich, dynamickych a nelinearnich vztaht, které jsou bézné na finan¢nich trzich.

Diskuze

Akciovy trh je dynamicky a velice sloZity systém, jak uvadi Broz a Dostal (2013),
tudiz neexistuje zcela jednoduchy zpiisob, jak piedpovédét budouci vyvoj. Cilem
vytvofeného modelu neni predikovat budouci vyvoj, nybrz identifikovat ziskové
prilezitosti, usnadnit rozhodovaci proces pro investory a stanovit doporuceni ze
zvolenych vstupnich proménnych. Do vytvofeného modelu by bylo samoziejmé
mozné piidat dalsi vstupni proménné a vytvofit revidovany model pon¢kud slozité;si,
nicméné cilem tohoto pfispévku bylo udrzet sadu vstupnich proménnych a samotny
model co nejjednodussi. Dale jak uvadi Doskocil a Dostal (2017), pouze ovéieny
model mlzZe byt v praxi vyuZit jako nastroj pro investicni rozhodovani. Z toho divodu

nelze navrzeny fuzzy model povaZovat a kone¢ny a jediny spravny.

Fullér (1995) definuje nékterd omezeni tykajici se fuzzy logiky. Mezi tyto
problémy lze zatadit skuteCnost, Ze neexistuji zddné zaruky, ze fuzzy systém zlistane
stabilni. Navic postrada schopnost uceni se a nedisponuje zddnou paméti. Samotné
stanoveni vhodné funkce pftislusnosti a fuzzy pravidel je samo o sobé velice obtizné,
nebot’ i po rozsahlém testovani neni snadné fici, kolik funkci pfislusnosti je
nezbytnych. Verifikace a validace fuzzy systému vyzaduje rozsahlé testovani
s hardwarem ve smycce, coz nemusi byt piijatelné pro vSechny vyvojare.

Zavér

Proces rozhodovani o investicnich pfilezitostech je v dneSni dobé& Siroce
diskutovanym tématem. Modely zalozené na umélé inteligenci pouzivané v mnoha
védnich oborech mohou byt pouzity k tomuto ucelu. V tomto ptispévku je piedstavena
implementace systému type-2 fuzzy logiky na problém investicniho rozhodovani.
Vyuziti T2FLS mize vést kredlnéjSim a presnéjSim vysledkim oproti TIFLS.
V ptispévku je vyvinut snadno vyuzitelny model, ktery obsahuje jednoduché vstupni
proménné zasadné ovliviiujici rozhodnuti o investovani penéZnich prostiedkl na ¢eském
akciovém trhu, pfesto model poskytuje investorim spolehlivé doporuceni o investici.
Pro dalSi vyzkum by bylo vhodné rozsifit navrzeny model o dalSi vyznamné
fundamentalni indikatory, popiipadé zakomponovat technické a psychologické
indikatory a sledovat silu revidovaného modelu 1 na jinych akciovych trzich.
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FISCAL DECENTRALIZATION AND REGIONAL
DISPARITIES IN CZECHIA AND SLOVAKIA: REGRESSION
ANALYSIS AT THE NUTS 2 AND NUTS 3 LEVEL

Lenka Mali¢ka

Abstract: Connection between fiscal decentralization and regional disparities is
usually explained in two different manners. Fiscal decentralization might enhance the
economic growth and optimal public good provision (and by this way might reduce
regional disparities) or it can contribute to the deepening of differences among poor
and rich regions. However, there is a wide empirical research of this connection in the
economic literature. Despite it, in Czech and Slovak related research, there is an
absence of such a literature. This paper focuses on revealing the character of
relationship between fiscal decentralization and regional disparities in Czechia and
Slovakia on both NUTS2 and NUTS3 levels. Regional disparities increase within both
countries. Additionally, estimations results are about supporting the undesirable effect
of fiscal decentralization. Statistical significant positive relationship between
expenditure and revenue decentralization and regional disparities is observed in both
countries, while this relationship using the measurement of tax decentralization is
significant and negative only in the case of Slovakia. Unfortunately, even if the inverse
estimated relationship support the hypothesis about reduction of regional disparities
by tax decentralization, analysis of input data shows the trend toward decreasing the
tax decentralization. It contributes to higher regional disparities, too.

Keywords: Regional Disparities, Fiscal Decentralization, NUTS 2, NUTS 3.
JEL Classification: R12, H71, H73.

Introduction

Disparities and income inequalities within countries and among countries exist
permanently. But not very often the relation between fiscal decentralization and
regional disparities is considered as alive and important. In the field of related
economic literature (e.g. Bartolini, et al. 2016; Faldi 2016 or Ezcurra and Pascual,
2008), the influence of fiscal decentralization on regional disparities is equivocal.
Arguments in favour of fiscal decentralization stays for higher rate of decentralization,
because it assures optimal provision of public resources and encourages economic
growth. Arguments in expense of fiscal decentralization are based on the possible
occurrence of tax competition for mobile resources (capital). Poor regions are not able
to compete with rich ones. This leads to deepening of regional disparities, when rich
regions became richer and poor poorer. This disruption in theoretical argumentation is
emulated by result of the empirical research.

Regional disparities within Czechia and Slovakia undoubtedly exist and a wide
research is dedicated to this field. Similarly, the extent research of fiscal
decentralization in mentioned countries was made. And while the foreign economic
literature analyses the potential connection between fiscal decentralization and
regional disparities, in Czech and Slovak empirical literature, only the blank space
could be found. This is the main motivation of the paper.
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Thus, the main goal of the paper is to estimate the relationship between fiscal
decentralization and regional disparities in two neighbouring and quite comparable
countries, Czechia and Slovakia, employing the regression analysis. The motivation
emerges from ambiguous reference of the theoretical and empirical literature. With
regard on current course of public sector in both countries. The impetus for the
research methods rises from the work of Lessmann (2006).

The paper is organized in the following manner. After the introduction, the chapter
of literature review explains results obtained in recent research. It is followed by the
chapter of methods. The chapter of results and discussion presents main findings of the
research and opens related questions. The paper ends with conclusion and appendices.

1 Literature review

Correspondingly to antagonism of arguments in favour and in expense of the fiscal
decentralization and its impact on regional disparities, results of empirical studies are
ambiguous. Undesired impact of fiscal decentralization on regional disparities is early
discussed by Prud ' homme (1995). He argues that decentralization can be the mother of
segregation). His idea was since then frequently under attention. Lessmann (2006,
2009), Ezcurra and Pascual (2008) or Suwanan and Sulstiani (2009) are discussing
negative redistributive effects of fiscal decentralization as major argument against the
decentralization. However, observed results often show an inverse relationship
between the rate of the fiscal decentralization and regional disparities.

Ezcurra and Pascual (2008) revealed on the sample of EU countries, that fiscal
decentralization is negatively correlated with regional disparities. Fiscal
decentralization contributed to a more balanced distribution of resources across space.
Lessmann (2009) investigates for the relationship between fiscal decentralization and
regional disparities in a set of 23 OECD countries in the period of 1982-2000. His
results show the inverse relationship also in poor regions. Suwanan and Sulstiani
(2009) made his research on 33 Indonesian provinces in the period of 2001-2008
using a dynamic panel model based on the GMM. His results confirm the desired
effect of fiscal decentralization on regional disparities, when the increase of the fiscal
decentralization rate causes the decrease of regional disparities among Indonesian
provinces. Rodriguez-Pose and Ezcurra (2010) stressed the relationship between fiscal
decentralization and regional disparities in 19 developed and seven developing
countries in 1990-2006 wusing a panel data. In developed countries fiscal
decentralization reduces regional disparities. In developing countries is this
relationship positive. Kyriacou et al. (2015) made a related research. On the sample of
24 OECD countries in the period of 1984-2006, they investigated, how the
government quality influences the relation between the fiscal decentralization and
regional disparities. Their basic hypothesis is about the potential force of fiscal
decentralization to reduce income differences across regions. The menace they saw in
governance problems connected to sub-national governments. Their results show, that
fiscal decentralization promotes regional convergence in high government quality.
Contrary, if the quality of government is poor, the fiscal decentralization increases
regional disparities. Bartolini et al. (2016) searched for the relationship between
balanced fiscal structures and regional disparities. Their research cover panel of 30
OECD countries in the period of 1995-2011. According to their results, when local
spending is financed by local taxation, regional disparities are reduced. Balanced fiscal
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structure could provide an incentive to better use of local sources and supports
economic development. Bartolini et al. (2016: 46—47) provides also a brief review of
empirical literature on the link between fiscal decentralization and regional disparities.

As it was mentioned in the Introduction, in Czech and Slovak conditions there is an
absence of literature focusing on the direct connection between fiscal decentralization
and regional disparities. Regional disparities in Czechia are stressed separately, e.g. by
Stika (2004), Svato$ova (2012) or Svato$ova and Novotnd (2012). In Slovakia,
research in this field is made e.g. by Rajcdkova (2006), Matlovi¢ and Matlovic¢ova
(2011) or Rajéakova and Svecova (2011), etc. Regional disparities in central and
eastern European countries during their transition are stressed by Ezcurra et al. (2007)
and later by Smetkowski (2015). Regional disparities in Czechia and Slovakia in
connection with sustainable growing of energy plants are analysed by Kotrla et al.
(2017). Fiscal decentralization in Czechia is analysed e.g. by lJilek (2009) or
Provaznikova (2015). In Slovakia the wide research is made by Malicka (2016) or
Malicka et al. (2017).

2 Methods

The research covers the period 2000-2016 and data for Czechia (CZ) and Slovakia
(SK) are extracted from the Eurostat (2019), where the Regional statistics by NUTS
classification is provided.

For the fiscal decentralization indicators, measures of expenditure, revenue and tax
decentralization are employed. Expenditure and revenue decentralization measures
(ExpDec and RevDec) are constructed as share of local government expenditure or
revenue on general government total expenditure or revenue. Tax decentralization is
measured in two different was. First as a share of local government tax revenues on
general government total tax revenues (7axDecl). Second, it is measured as a share of
local government tax revenues on local government total revenues (7axDec?2). These
indicators are broadly employed in the fiscal decentralization research.

For the regional disparity measures, the Gini coefficient (abbreviated as gini),
coefficient of variation (cv) as standard deviation relativized by the mean value and
diffusion (¢°) are calculated. The gini and cv are broadly used measures of regional
disparities in the empirical evidence. Beside it, Matlovic¢ and Matlovicova (2011)
display a o° to capture regional disparities in SK. All measures are computed at the
basis of the regional GDP per capital, as propose e.g. Bartolini et al. (2016) and many
others. However, the empirical evidence employs also other forms of mentioned
measures, €.g. Lessmann (2006) uses an adjusted Gini coefficient, population weighted
coefficient of variations and mentions other possible indicators based on Herfindahl
index or Theil Index. SvatoSova (2012) uses an integral indicator covering the whole
spectrum of socio-economic conditions. Hamada (2013) or Bartolini et al. (2016)
make a review of regional disparity indicators. Mentioning the research of Lessmann
(2006), the impetus for computing regional disparities for different NUTS regions
comes from his paper. He shows the dependency of regional disparities on the
territorial classification. Results present that regional disparities on the NUTS2 level
are in average lower than disparities measured at the NUTS3 level. Argues, that the
effect of commuters is here partially internalized.

93



To estimate the relationship between the fiscal decentralization and regional
disparities, separately for CZ and SK, the two-stage least square method (TSLS),
proposed by Lessmann (2006), is primarily used. This idea is supported by preliminary
calculations, which revealed the possible endogeneity problem of the fiscal
decentralization measures, mentioned in Lessmann (2006). The final decision of
employing the TSLS or OLS (ordinary least square method) is taken at the basis of the
Hausman test (null hypothesis: OLS estimates are consistent). When the null
hypothesis is not rejected, the OLS is employed. Validity of instruments is tested by
the Weak instrument test (First-stage F-statistics, a value < 10 may indicate weak
instruments). Sargan over-identification test is used to test the validity of instruments
(null hypothesis: all instruments are valid). Despite of use of robust standard errors
(HAC) the heteroskedasticity 1is tested wusing the Pesaran-Taylor test for
heteroscedasticity (null hypothesis: heteroskedasticity not present) and autocorrelation
is tested using a LM test for autocorrelation (null hypothesis: no autocorrelation). If
the OLS estimates are consistent according to Hausman test, or any other detections
counts counter to use of TSLS, the OLS model is estimated. In OLS estimations, the
presence of heteroscedasticity is tested using the Breusch-Pagan test (null hypothesis:
heteroskedasticity not present).

3 Results and discussion

Comparison of variables of regional disparities at the level of NUTS2 and NUTS3
and fiscal decentralization measurements are shown in Fig. 1. According to the
between country comparison, regional disparities measured by various different
indicators are higher in SK, similarly to results mentioned by Ezcurra et al. (2007) or
Smetkowski (2015). Degree of fiscal decentralization is higher in Czechia.

As it is observable, contrary to arguments of Lessmann (2006), within countries
regional disparities on the level of NUTS2 are higher than on NUTS3 level in both
countries. The reason might be found in the outstanding strong position of the units of
capital cities in both countries (Praha in CZ and Bratislava in SK) at the NUTS2 level.
At the NUTS3 level, regional disparities are lower due to existence of other strong
units (strong means with high GDP per capita). Revision of spatial distribution of
NUTS3 units with high GDP per capita (excluding the capitals) reveals, that such units
are included to a NUTS2 unit together with NUTS3 units with low GDP per capita.

Expenditure and revenue decentralization indicators (ExpDec and RevDec, see Fig.
1) in the period 2000-2016 show increase of fiscal decentralization since the
beginning of monitored period, when the decentralization was implemented by the law
in both countries. Values of the tax decentralization measured as 7TaxDecl are
obviously lower. It means that major part of government tax revenues is created and
used on the central level of government. Additionally, in comparison with the revenue
decentralization, it is evident, that local governments are financed through transfers. In
SK, according to TaxDecl indicator, the tax recentralization (movement towards
centralization) is observable, what is mentioned also by Malickd et al. (2017).
Deriving the findings of Jilek (2009), countries with low tax decentralization suffer
from low tax autonomy of local governments. In countries with low local tax
autonomy, shared taxes are widely used.
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Fig. 1: Comparison of regional disparities and fiscal decentralization various
measures for Czechia and Slovakia calculated for NUTS2 and NUTS3
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The TaxDec? indicator, measured as a share of local government tax revenues on
local government total revenues, is sensitive to the economic situation and law




changes. Its development in case of CZ is fluctuant. In years 2003—2004 its decrease is
observed. As mentions Provaznikova (2015: 122), the government did not adopt
repetitively the law focusing on increase of ratio on shared taxes for regions, which
were thus financed at the basis of transfers. Simultaneous increase of ExpDec and
RevDec indicators is present. Other decrease of the CZ’s TaxDec2 is observed in the
period of financial crisis due to decrease of the receipts from shared tax related to
economic development. In SK, the massive decrease of the TaxDec? indicator since
2002 was caused by transfer funding of local governments. After the adoption of fiscal
decentralization correspondent legislation (in 2005, Malicka, 2016), it behaves stably
with smooth decrease in 2015, due to change in legislation concerning on vehicle tax
managed by Slovak regions.

Detailed results of all provided estimations are displayed in Tab. 1 for NUTS 2 and
Tab. 2 for NUTS3. In results, certain common tendencies are observable.

First, estimated coefficients of ExpDec and RevDec are positive and significant in
prevalent part, in both countries and at both NUTS levels. The mentioned positive
relationship counts on deepening of regional disparities with higher degrees of fiscal
decentralization measured as expenditure and revenue decentralization. Expenditure
and revenue decentralization measures include transfer payments made by the central
government to sub-national governments. It is obvious that transfer payments create an
important part of sub-national revenue (see Fig. 1, difference between ExpDec or
RevDec and TaxDecl). Even they should reduce vertical fiscal imbalances and ensure
the horizontal equalization, they could not enhance the optimal provision of local
public goods (e.g. due to potential presence of the fly-paper effect) and thus they could
not decrease horizontal inequalities among correspondent NUTS units. As transfers are
received by subnational governments, they are immediately spent to cover current
needs of localities and do not create any space to improve the conditions of local
public goods provisioning.

Second, in general, estimated coefficients of TaxDecl and TaxDec?2 are negative in
prevalent part in both countries and at both NUTS levels. Here, two additional facts
might be observed. In case of CZ, the relationship between fiscal decentralization and
regional disparities is negative but mostly it is not statistically significant. In case of
SK, the relationship between the tax decentralization indicators and regional
disparities, on both NUTS2 and NUTS3 levels, is negative and statistically significant.
Regional disparities are reduced with higher degrees of tax decentralization. But
considering the real development of the tax decentralization in the SK’s conditions, the
inverse relationship between tax decentralization and regional disparities should be
interpreted quite differently. With lowering degree of tax decentralization (what is
empirically observable), regional disparities are deepening. Persistent regional
disparities result in the mobile capital localization processes across the country. In the
SK it is significantly influenced by incentives given by the central government and by
the process of privatisation of national enterprises, which are mostly situated in the
area close to the capital city (or capital city region). Investors consider i.a. the tax
system of the country. Assignment of certain advantage, e.g. tax holiday, is usually
related to the corporate tax. In this case, the central government has the power to tax.
Possibilities of lower governments are limited in this field. Additionally, manipulation
with the real estate tax (where the tax power is assigned to local governments) to
attract the mobile capital might boost the tax competition among localities. Potential
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scenario is twofold. It might lead to the race-to-the-bottom or
development caused by catching the investment.

Tab. 1: Results of estimations for Czechia and Slovakia NUTS 2

to raise of local

Czechia
gini cv o2
const 0.149 | 0.134 0.573 0.346 | 0.264 | 0.179 2.375 0.746 | 5.903 | 5.647 12.91 6.881
skeksk sdokok skeksk skeksk skeksk kk skskeok * skeksk skeksk skeksk dekok
Unempl -0.003 | -0.004 | -0.001 | -0.003 | -0.007 | -0.008 | 0.003 | -0.012 | -0.012 | -0.017 | 0.021 -0.102
kKK skkok kk skskosk %k ksk kk sksksk kk
GDPpc -0.001 | -0.001 | 0.002 -0.001 | -0.001 | 0.013 0.070 | 0.071 0.115
kk k% skskosk koK skskosk skskosk sksksk
pop -0.040 | -0.015 -0.199 | -0.016 -0.678 | 0.888
kkk ®% skokok *k
ExpDec 0.168 0.854 2,790
sk skekosk skekosk
RevDec 0.214 1.123 3.571
sdkok sk keksk
TaxDecl -0.086 -0.458 -0.028
TaxDec2 -0.016 -0.134 0.394
*
Hausman test 0.006 | 0.002 0.832 0.002 | 0.006 | 0.000 0.000 0.000 | 0.000 | 0.000 0.520 0.150
Estimated model ! l | Weak l ! Low Weak ! | 1 !
TSLS/OLS TSLS | TSLS OLS ins. TSLS | TSLS | AdjR? ins. TSLS | TSLS OLS OLS
test < at test <
10 TSLS 10
| l |
OLS OLS OLS
Sargan over- | 0.512 | 0.587 - - 0.631 0.895 - - 0.783 0.481 - -
identification test
Weak instrument | 26.15 11.19 - 0.127 | 26.15 11.19 - 0.127 | 26.15 11.19 - -
test
LM test for | 0.187 | 0.301 0.121 0.064 | 0.933 | 0.611 0.976 0.114 | 0.171 0.445 0.856 0.031
autocorrelation
Pesaran-Taylor test 0.154 | 0.101 - - 0.525 | 0.058 - - 0.736 | 0.335 - -
Breusch-Pagan test - - 0.187 0.119 - - 0.236 0.595 - - 0.899 0.539
Adj R? 0.511 0415 0.780 0.535 | 0.586 | 0.543 0.829 0.199 | 0.984 | 0.975 0.993 0.641
Slovakia
gini cv c*
const 0.166 | 0.171 0.252 0.230 | 0.469 | 0.469 0.584 0.537 | 6.111 6.183 6.937 6.843
sksfeok ko skeksk skeksk skekok sk ksfek skekok skeksk skeksk kekok ko
Unempl 0.001 0.001 0.003 0.001 | 0.003 | 0.003 0.009 0.004 | 0.005 | 0.001 0.013 0.005
sksksk kKK k3
GDPpc 0.003 | 0.003 0.002 0.003 | 0.009 | 0.009 0.006 0.007 | 0.010 | 0.098 0.097 0.094
*kk ®kk kkk ®% skk ®kk *kk *kk kokk kkk ®kk ®kk
pop
ExpDec 0.304 0.294 3.479
k3k skskosk
RevDec 0.286 0.298 3.165
®% skk
TaxDecl -2.028 -4.478 -13.42
skeksk sk skekosk
TaxDec2 -0.069 -0.149 -0.911
dk dk ko
Hausman test 0.036 | 0.025 0.138 0.311 | 0.128 | 0.079 0.068 0.702 | 0.003 | 0.011 0.011 0.130
Estimated model ! l ! ! l ! ! ! ! ! ! !
TSLS/OLS TSLS | TSLS OLS OLS OLS OLS OLS OLS TSLS | TSLS OLS OLS
Sargan over- | 0.458 0.332 - - - - - - 0.438 0.173 - -
identification test
Weak instrument 9.91 12.51 - - - - - - 9.91 12.51 - -
test
LM test for | 0.838 | 0.508 0.549 0.739 | 0.476 | 0.510 0.675 0.505 | 0.534 | 0.882 0.024 0.530
autocorrelation
Pesaran-Taylor test 0.022 | 0.079 - - - - - - 0.003 0.018 - -
Breusch-Pagan test - - 0.526 0.193 | 0.077 | 0.060 0.821 0.100 - - 0.447 0.503
Adj R? 0.610 | 0.618 0.865 0.791 0.736 | 0.733 0.863 0.786 | 0.968 | 0.973 0.971 0.989

Legend: *** significant at 0.01 level, ** at 0.05 level and * at 0.1 level of significance
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Tab. 2: Results of estimations for Czechia and Slovakia NUTS 3

Czechia
gini cv o*
const 0.109 | 0.104 | 0.105 0.123 0.200 | 0.127 2.001 0482 | 5.674 | 5.423 | 5.152 | 12.51
sk skekosk sk skekosk skekosk sk sk sk ek sk sk
Unempl - -0.002 - -0.002 - - 0.002 -0.012 - - 0.001 | 0.017
0.002 HaE 0.002 oAk 0.006 | 0.007 *ok 0.011 | 0.016 *ok
skk *kk ®% sk
GDPpc 0.001 | 0.001 | 0.001 0.001 0.001 | 0.001 0.013 0.072 | 0.073 | 0.050 | 0.116
skekosk skekosk sk skekosk sk ek seskok sk sk
pop -0.171 -0.123 -
HAE 0.654
sk
ExpDec 0.059 0.739 2.694
skeksk skekok dokk
RevDec 0.074 0.971 3.444
skskosk skskok skoksk
TaxDecl 0.150 -0.310 10.32
k% sk
TaxDec2 -0.007 -0.102 -
0.225
Hausman test 0.187 | 0.611 0.205 0.480 0.006 | 0.000 0.000 0.789 | 0.000 | 0.000 | 0.000 | 0.000
Estimated model 1 | ! 1 l ! Low ! ! ! ! Weak
TSLS/OLS OLS OLS OLS OLS TSLS | TSLS AdjR? OLS TSLS | TSLS | TSLS | instr.
at TSLS !
l OLS
OLS
Sargan over- - - - - 0.624 | 0.880 0.397 - 0.727 | 0.455 | 0.404 -
identification test
Weak instrument test - - - - 26.15 | 11.19 11.39 - 26.15 | 11.19 | 11.40 -
LM test for | 0.731 | 0.578 | 0.525 0.345 0.625 | 0.879 0.949 0.074 | 0.118 | 0.406 | 0.271 | 0.866
autocorrelation
Pesaran-Taylor test - - - - 0.673 | 0.052 - - 0.804 | 0.392 | 0.779 -
Breusch-Pagan test 0.514 | 0.577 | 0.188 0.282 - - 0.274 0.547 - - - 0.678
Adj R? 0916 | 0.926 | 0.914 | 0.885 0.726 | 0.674 0.879 0.274 | 0.987 | 0.980 | 0.929 | 0.994
Slovakia
gini cv c?
const 0.141 0.145 | 2.361 1.797 | 3.715 | 3.744 0.480 0434 | 5920 | 5981 | 31.81 | 6.593
*kk kkk ®kk sk sk sk ®kk skk *kk kkk ®kk *kk
Unempl 0.001 0.000 | 0.004 | 0.001 0.004 | 0.004 0.009 0.004 | 0.003 | 0.000 | 0.023 | 0.007
ek skek sk skekosk * skekosk
GDPpc 0.002 | 0.002 | 0.004 | 0.004 | 0.013 | 0.013 0.006 0.007 0.098 | 0.100 | 0.125 | 0.090
* sk kk ksfesk sksfesk sekok skeksk sksfesk skeksk dekok sksfesk
pop - -0.301 - - -
0.403 0.627 | 0.633 4.770
ko kk kk ookook
ExpDec 0.334 0.099 3.102
k3k kKK
RevDec 0.315 0.107 2.839
*% kkk
TaxDecl - -4.233 -
1.900 HoHE 10.84
ook Hokok
TaxDec2 -0.041 -0.136 -
** 1.025
KKk
Hausman test 0.017 | 0.005 | 0.583 | 0.080 | 0.106 | 0.070 0.115 0.704 | 0.000 | 0.001 | 0.033 | 0.022
Estimated model ! l l ! ! ! l l ! l Weak !
TSLS/OLS TSLS | TSLS OLS OLS OLS OLS OLS OLS TSLS | TSLS | instr.| | TSLS
OLS
Sargan over- | 0.421 0.320 - - - - - - 0.367 | 0.172 - 0.081
identification test
Weak instrument test 9.91 18.57 - - - - - - 9.91 18.57 | 0.533 10.13
LM test for | 0.067 | 0.054 | 0.367 | 0.533 | 0.304 | 0.305 0.602 0.587 0.665 | 0.104 | 0.991 | 0.725
autocorrelation
Pesaran-Taylor test 0.016 | 0.056 - - - - - - 0.007 | 0.027 - 0.036
Breusch-Pagan test - - 0.568 | 0.034 | 0,122 | 0.092 0.858 0.123 - - 0.422
Adj R? 0.516 | 0.503 | 0914 | 0.748 | 0.749 | 0.750 0.868 0.786 | 0.969 | 0.971 | 0.995 | 0.980

Legend: *** significant at 0.01 level, ** at 0.05 level and * at 0.1 level of significance

Source: own computation
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Summarizing effects of control variables (their choice was inspired by Lessmann,
2006; Bartolini et al., 2016; etc.), following results are observed. Unemployment rate’s
impact on regional disparities is negative when measuring regional disparities at the
NUTS2 level and positive in the case of NUTS3 level in both countries. Considering
larger areas (NUTS2), the increase of unemployment rate causes the decrease of
regional disparities, because they are in average more homogenous (cover units with
higher and lower rate of unemployment). In the case of NUTS3, leading position of
less developed units in terms of unemployment rate might cause higher regional
disparities. Simultaneously, the leading position of regions around the capital city,
eventually without unemployment, contributes to the abysmal deepening of disparities.
The effect of the GDP per capita on regional disparities is positive. It might be caused
by the unequal raise of the GDP per capita over the country. It is well known and
evident, that the dynamics of the GDP per capita growth in areas near the capital city
and in industrialized areas is higher (often threefold higher) than in other parts of both
countries. The population size variable is employed only for OLS estimations and its
impact on regional disparities bears the ambiguity. Its relationship with regional
disparities is negative. The increase of population might reduce the regional disparities
in the country. Feasibly, the decrease of population in numerous NUTS2 and NUTS3
units is observable in the period of 2000-2016 in both countries, except of NUTS2 and
NUTS3 units covering the capital city and eventually other metropolitan areas, where
the number of inhabitants is increasing. Correspondently, if the relationship between
the population and regional disparities is inverse (negative), the decrease of population
causes the increase of regional disparities. Unfortunately, according to the Eurostat
(2019) population projections, the trend of diminishment of population beyond
metropolitan areas in CZ and SK will continue in next 30 years.

Returning to the arguments in favour and in expense of the fiscal decentralization in
connection with regional disparities, mentioned in the introductory part of the paper, it
1s possible to conclude that gains of the fiscal decentralization in the CZ and SK's
conditions are not reached. In the monitored period, regional disparities increase and
expenditure and revenue decentralization increase, too. In case of SK, the tax
decentralization decreases. Both the positive impact of expenditure and revenue
decentralization and negative impact of tax decentralization on regional disparities in
fact reveal the undesirable situation in analysed countries.

Conclusion

Fiscal decentralization is usually promoted for its economic gains (encouragement
of economic growth, optimal provision of public goods). However, correspondent
criticism reminds for its potential menaces (corruption, undesirable tax competition).

Fiscal decentralization was broadly adopted in many European economies in
transition. In Czechia and Slovakia, its real contours became visible in the first decade
of 21st century. The real impact of fiscal decentralization in these countries is partially
distorted by the cost of adoption (Malicka et al., 2017) and by the financial crisis
covered in the monitored period. Macroeconomic implications of fiscal
decentralization might thus deviate from expectations and its impact on the economy
might turn to undesirable one. This is also the case of the effect of fiscal
decentralization on regional disparities. The theoretical literature is disunited in the
question of the relationship between fiscal decentralization and regional disparities.
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While gains of fiscal decentralization are expected in connection with enhancing the
economic growth and allocative effectiveness, a strand of literature connects the fiscal
decentralization with deepening the regional disparities through boost of tax
competition among subnational self-government units.

The paper focuses on the relationship between fiscal decentralization and regional
disparities in Czechia and Slovakia, neighbouring countries with common history. This
relationship is analysed calculating regional disparities at NUTS2 and NUTS3 level
and by processing the regression analysis, where fiscal decentralization measures are
explanatory variables. As mention Bartolini et al. (2016: 16), regional inequalities are
decreasing between but increasing within countries. The second part of the statement
reflects the situation in both analysed countries, Czechia and Slovakia. Regional
disparities increase in the monitored period of 2000-2016 in both countries. It is
observable at the NUTS2 and also at the NUTS3 level. Impact of fiscal
decentralization on regional disparities depends on the fiscal decentralization
expression. Expenditure and revenue decentralization influence regional disparities
positively. Tax decentralization influences regional disparities inversely. Statistically
significant positive relationship between expenditure and revenue decentralization and
regional disparities at both NUTS levels and in both countries signalises, that higher
regional disparities might be connected with higher rates of fiscal decentralization.
Statistically significant negative relationship between tax decentralization and regional
disparities in Slovakia suggests, that by increasing the tax decentralization, regional
disparities might be reduced. Paradoxically, in case of Slovakia, the decrease of tax
decentralization is observed. Inverse (negative) character of analysed relationship thus
lead to increase of regional disparities, too.
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IDENTIFYING KEY DETERMINANTS OF POVERTY IN
SLOVAKIA

Alena Mojsejova

Abstract: The article deals with identifying key determinants of poverty in Slovakia. The
two main goals of this article are to examine which factors have a significant effect on
poverty and to determine the influence of relevant factors on poverty of Slovak
households. A logistic regression model was used to quantify the impact of selected
factors on the risk of the poverty and for probability modelling. We compared two
models, using data from EU SILC 2013 and EU SILC 2016. Statistically significant
differences are by the region and also by the degree of urbanization. We found that
variables such as gender, age, household type, households' economic activity, marital
status, education, health, and tenure status significantly affected the occurrence of
poverty. According to contingency coefficients, the rate of poverty was at most influenced
by the economic activity, on the other hand, the lowest rate was obtained for general
health of the person at the head of the household. The obtained results are compared
with the known researches in this field.

Keywords: EU SILC — European Union Statistics on Income and Living Conditions;
Europe 2020, Poverty, Logistic Regression

JEL Classification: 132, R1, C31.

Introduction

Very popular and important topic in the political and public debate is the problem of
poverty (e.g Simankova, 2000). According to the latest statistics, in 2017, 112.8 million
people, or 22.4 % of the EU population, were at risk of poverty or social exclusion. This
means roughly one in four people in the EU experienced at least one of the following
three forms of poverty: monetary poverty, severe material deprivation, or are living in a
household with very low work intensity (see Eurostat, 2018b). In Slovakia it was about
16.3 %. There was a slight decrease, by -1.7 percentage points, in comparison with
previous year (see Eurostat, 2018b). The European Union offers specific programmes and
draw up various proposals and recommendations for individual member states. The main
programme is strategy Europe 2020. One of the five headline targets of the Europe 2020
indicators is to reduce poverty by lifting at least 20 million people out of the risk of
poverty and social exclusion by 2020.

The main objective of this article is to identify key determinants that affect poverty in
Slovak households. Examining the determinants of poverty in Slovakia is in this time of
great interest especially for the implementation of the priorities and objectives set out in
the strategy called Europe 2020. It is assumed that fiscal consolidation and long-term
financial sustainability should be accompanied by important structural reforms
particularly in the area of pension systems, health care systems, social protection and
education. Set goals must be measurable and should be used for comparisons within EU.
Other goal of the article is to construct useful model for the measurement of the influence
of the relevant factors on the poverty in Slovak household. Poverty is a multidimensional
problem (see Cheng and Wang, 2015 or Labudova et al, 2010, Rezankova and Zelinsky,
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2014, Zelinsky, 2010). There are many researches investigating the factors that determine
the poverty. For example Rogan, 2016 or Botti et al., 2012 found the evidence, that
gender is the significant factor that influenced poverty. Poverty is connected to individual
characteristics and household. There is significant evidence of a strong negative
correlation between household size and consumption (or income) per person in
developing countries (see Lanjouw and Ravallion, 1995, Soltés and Ulman, 2015, Soltés
and Vojtkova, 2018). An important cause and effect of poverty is education level (see
Bici and Cela, 2017). The main recent study on determinants of poverty in Slovakia was
done in 2012, (see Soltés and Soltésova, 2012a nad 2012b). They used EU SILC database
to find out the factors affecting poverty in Slovakia. They measured intensity of
dependence between selected factors on poverty. In our paper the results of the analysis
will be compared with this older study about determinants of poverty in Slovakia.

1. Data and Methodology

The European Union Statistics on Income and Living Conditions (EU-SILC) is an
instrument aiming at collecting timely and comparable cross-sectional and longitudinal
multidimensional microdata on income, poverty, social exclusion and living conditions.
Data for this research are obtained from survey EU SILC 2013 and EU SILC 2016. The
sample size was 5214 households in 2013 and 5738 of households in 2016. Period, which
is used, is calendar year preceding the year of the survey, i.e. for EU SILC 2016,
reference period was calendar year 2015.

We use abinomial logistic regression model. This model allows quantifying the
chances of dependent variable occurrence depending on the values of explanatory
variables. The dependent variable is dichotomous variable poverty with values: 0 when a
household disposable income is above poverty line!' (household is not poor) and 1 when
is below the poverty line (household is poor). Let P, denote the probability that the i-th
household is below the poverty line. We assume that P, is a Bernoulli variable and its
distribution depends on the vector of predictors X:
o+

(D

P[ ZP(y[ =1|x[7a9ﬂ)=

where a —1s a scalar,
[ — 1s the vector of estimated coefficients,
x; — the i-th row of the regression matrix X containing the explanatory variables.

The logit model to be estimated is then written as

P 10
In——=a+ X, 2
_F ;ﬂ"‘t 2)

The logit variable In ok

is the natural logarithm of the odds in favour of the

household falling below the poverty line. Equation is estimated by maximum likelihood

! Poverty line is given by at-risk-of-poverty threshold, which is set at 60 % of the national median equivalised
disposable income after social transfers (http://epp.eurostat.ec.europa.eu/).
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method and the procedure does not require normality assumption or homoskedasticity of
errors in predictors’ variables (see Stankovicova and Vojtkova, 2007).

Predictor (or explanatory) variables are a set of socioeconomic and demographic

variables®. In the brackets is the code of the variable in EU SILC database. We worked
with indicators that relate to the person at the head of the household. The coding of the
categorical variables in the model has been changed to better interpretation of the results.

X1 - Degree of urbanisation (DB100) : Basic household data including degree of
urbanisation: 1 - densely populated area (“ref”) , 2 - intermediate area, 3 - thinly
populated area

X2 — Region (KRAJ): For the database EUSILC2013: 1- Bratislava region (“ref”), 2 —
West Slovakia region, 3 — Middle Slovakia region, 4 — East Slovakia region. For the
database EUSILC 2016: 1- Bratislava region (“ref”), 2 - Trnava region, 3 - Trencin
region, 4 - Nitra region, 5 — Zilina region, 6 — Banska Bystrica region, 7 — Presov
region, 8 — KoSice region

X3 - Tenure status (HH21) - Dwelling type, tenure status and housing conditions: 1 -
Outright owner (“ref”) , 2 - Owner paying mortgage, 3 - Tenant or subtenant paying
rent at prevailing or market rate, 4 - Accommodation is rented at a reduced rate
(lower price that the market price), 5 - Accommodation is provided free

X4 - Household type (HT) - 5 - One person household (“ref”), 6 - 2 adults, no
dependent children, both adults under 65 years, 7 - 2 adults, no dependent children, at
least one adult 65 years or more, 8 - Other households without dependent children, 9
- Single parent household, one or more dependent children, 10 - 2 adults, one
dependent child, 11 - 2 adults, two dependent children, 12 - 2 adults, three or more
dependent children, 13 - Other households with dependent children, 16 - Other (
these household are excluded from Laeken indicators calculation)

Xs - Marital status (PB190) — 1 - Never married (“ref”), 2 - Married, 3 - Separated, 4
- Widowed, 5 - Divorced

X6 - Highest ISCED level attained (PE040) - 1 — primary education (“ref”), 2 -
secondary education (lower and upper), 3 - post-secondary non tertiary education and
short cycle of tertiary education, 4 - Bachelor or equivalent, 5 — Master or
equivalent, 6 - Doctorate or equivalent

X7 - Self-defined current economic status of the person in the head of the household
(PLO31): 1 - Employee working full-time (“ref”), 2 -Employee working part-time, 3 -
Self-employed working full-time (including family worker), 4 - Self-employed
working part-time (including family worker), 5 —Unemployed, 6 - Pupil, student,
further training, unpaid work experience, 7 - In retirement or in early retirement or
has given up business, 8 - Permanently disabled or/and unfit to work, 9 - In
compulsory military community or service, 10 - Fulfilling domestic tasks and care
responsibilities, 11 - Other inactive person

Xg - Age of the person in the head of the household(RX10)

Xog - Gender (RB090): 1 — Male (“ref”), 2 — Female

Xio - General health (PHO010) : 1-Very good, 2 — Good, 3 — Fair, 4 — Bad, 5 - Very
bad

2 For each variable the refence category is defined as “ref for the corresponding variable (generally first

category)

104



The collected data allow us to monitor poverty and social exclusion from many
aspects and dimensions - in terms of the development of poverty over time, in terms of
household structure, but also in terms of health, education, economic activity etc. In
Slovakia, the poverty rate was estimated at approximately 12.7%. There exist regional
disparities between regions, what can be seen also within the poverty rate. The poverty
rate varies from 8% to 19.2% in 2013 and from 5.4% to 18.6% in 2016. Several years the
Presov region has the highest poverty rate and Bratislava region the lowest (see Tab. 1).

Tab. 1: At-risk-of- poverty rate after social transfers: Total and by regions

At risk poverty rate
EU SILC EU SILC
2013 2016 Region
12.8 12.7 SR
8 54 Region of Bratislava
9.2 9 Region of Trnava
8.2 7.8 Region of Trencin
16.3 14.6 Region of Nitra
11.1 14.1 Region of Zilina
Region of Banska
15.6 15.3 | Bystrica
19.2 18.6 Region of Presov
12.3 13.5 Region of KoSice

Source: Vlacuha and Kovacova, 2014 and 2017

Household type is also important factor in analysis of poverty. The household with
three and more dependent children is the most vulnerable group in terms of poverty (at-
risk-of-poverty rate was 34.8% in 2016). Other vulnerable household type was single
parent (i.e. incomplete family), for which at-risk-of poverty-rate was 33.6%. We can say
that in Slovakia, households with dependent children were generally more at risk of
poverty (rate was 17.2 %) than households without dependent children (rate was 7.2%).
Therefore, social policy should focus on families with dependent children, which are the
most at risk of poverty. The position of the individual in the labour market is important
factor related to the measurement of poverty. The self-defined economic activity is the
variable in EU SILC database, which allows us to describe the most frequent activity
status and study their poverty status. The factors described above are analysed by many
authors in research papers (e.g. Bici and Cela, 2017; Botti et al., 2012; Lanjouw and
Ravallion, 1995; Rogan, 2016 or Stankovicova, 2010). In mentioned researches is shown
that they influence the households poverty. We added to the model other factors, which
can influenced poverty such as degree of urbanization, tenure status, marital status,
education, age and health. In the next part of the paper we will present a model of logistic
regression to determine which of the factors statistically significant influence the poverty.

2. Results and discussion

First we made an assessment of the statistical significance and intensity of dependence
between poverty and selected factors. The chi-squared test, contingency coefficient and
Phi and Cramer’s coefficient were used. Using Chi-Squared test for analyzing
contingency between poverty and selected factors, we confirmed that all of the selected
factors influenced poverty significantly (the quantitative variable age is excluded from
this analysis). The results are shown in the Tab. 2, below.
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Tab. 2: Results of the Chi-Squared test for poverty and selected factors

EU SILC 2013 EU SILC 2016
Chi- Phi and | SP Phi and
Square . Coeff. of .. | Square . Coeff. of \
Factor Sign. . Cramer's Sign. . Cramer's

Test conting. Test conting.

-~ \% - \%
statistics statistics

Urbanization 27.88 | *** 0.072 0.072 261.72 | *#* 0.122 0.123
Region 25740 | 0.136 0.137 306.15 | *** 0.131 0.133
Tenure status mag | 0.089 0.09 376.79 | *** 0.146 0.147
Marital status 113.19 o 0.143 0.143 180.24 | *** 0.101 0.102
Education 10013 | F 0.141 0.142 613.69 | *** 0.184 0.188
Health 6248 | 0.107 0.108 100.47 | *** 0.076 0.076
Gender 27 | 0.065 0.065 130.21 | *** 0.086 0.086
Household type 159.84 | 0.17 0.172 1ge.1 | 0.253 0.261
Economic activity 73035 | 0.345 0.368 1993.2 | *** 0.32 0.338

Source: own processing in IBM SPSS Statistic 19 using EU-SILC 2016

In order to determine the intensity of this dependence, coefficient of contingency and
Phi and Cramer’s V were calculated (see Tab. 2). The value ranges between 0 and 1, with
0 indicating no association between the variables and values close to 1 indicating a high
degree of association between the variables. This association has shown that poverty was
most affected by economic activity in both compared years. The second largest impact
was the type of household, followed by education and tenure status. The other variables
significantly affected poverty, but the intensity of their relationship to poverty was lower.
The influence of the selected variables on the poverty was determined by the use of the
model of logistic regression (Stankovi¢ova and Vojtkova, 2007, Male¢ek and Cernakova,
2015, Mares, 1999). The estimates of the logistic regression parameters, the main tests

and statistics are shown in Tab. 3 and Tab. 4.

Tab. 3: Parameter estimates of logistic regression model for EU SILC 2013

Estimated Point Estimates
Factor Coefficients P-Value Significance (Resulting
Coefficients)
intercept -1.802 0.014 * 0.165
densely pop.
area reference category
Urbanization | Mtermediate 0.391 0.017 | 1.478
pop. area
hinly pop- 0.632 <0.0001 | xx 1.882
Bratislava reference category
West Slovakia 0.215 0.051 1.24
Region i
® Middle 0218 0.052 1.244
Slovakia
East Slovakia 0.541 <0.0001 rHE 1.718
Tenure status | Outright owner reference category

106




Owner paying
mortgage

-0.535

0.035 *

0.585

Tenant or
subtenant
paying rent at
prevailing or
market rate.

0.32

0.08

1.377

Accommodatio
n is rented at a
reduced rate

0.568

0.252

1.765

Accommodatio
n is provided
free

0.429

0.237

1.535

Household
type

One person
household

reference category

2 adults, no
dependent
children (under
65 years)

-1.01

<0.0001 oAk

0.364

2 adults,no
dependent
children. (at
least one adult
65+)

-1.473

<0.0001 otk

0.229

Other
households
without
dependent
children

-1.524

<0.0001 ol

0.218

Single parent
household. one
or more
dependent
children

0.508

0.073

1.662

2 adults, one
dependent
child

-0.499

0.065

0.607

2 adults, two
dependent
children

0.029

0.915

1.029

2 adults, three
or more
dependent
children

1.045

<0.0001 ok

2.844

Marital
status

Never married

reference category

Married

-0.656

0.005 o

0.519

Widowed

-1.48

<0.0001 ok

0.228

Divorced

0.141

0.473

1.152

Education

Primary
education

reference category

Secondary
education and
post -secondary

0.037

0.946

1.038

Bachelor or
equivalent

-1.007

0.073

0.365

Master or
equivalent

-1.392

0.045 *

0.248

Doctorate or

-2.19
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equivalent
Employee
working full- reference category
time
Employee
working part- 1.488 <0.0001 ok 4.428
time
Self-employed
working full- 1.92 <0.0001 HoHE 6.821
time
Self-employed
working part- 2.1 0.003 ok 8.166
time
Unemployed 3.299 <0.0001 oAk 27.098
EC(.)n.omlc Pupil, student,
activity e
training, 1.557 0.222 4.743
unpaid work
experience
In retirement 0.519 0.026 * 1.68
Perm.disabled 1.596 <0.0001 HoA 4.934
In compulsory
mil.com. or 1.432 0.154 4.185
service
Fulfilling
domestic tasks 1.674 <0.0001 — 5.333
and care
respons.
Age -0.003 0.71 0.997
Male reference category
Gender
Female 0.047 0.767 1.048
Very good reference category
Good 0.042 0.822 1.042
Health status | Fair 0.49 0.014 * 1.633
Bad 0.787 <0.0001 HoA 2.196
Very bad 0.858 0.009 ok 2.358

Significance codes: 0 "*** 0.001 **' 0.01 '*' 0.05 "' 0.1 "' 1

Source: own processing in program R and SAS Enterprise Guide using EU-SILC 2013
Tab. 4: Parameter estimates of logistic regression model for EU SILC 2016

Estimated Point Estimates
Factor . P-Value Significance (Resulting
Coefficients .
Coefficients)
intercept -2.869 <0.0001 oAk
densely pop. area reference category
Urbanization | Intermediate  pop- 0407 | <0.0001 ok 1.502
thinly pop. area 0.687 <0.0001 oAk 1.988
Region Bratislava region reference category

108




Trnava region

0.076

<0.0001

*ok ok

1.079

Tren¢in region

0.045

0.462

1.046

Nitra region

0.728

0.653

2.7

Zilina region

0.491

<0.0001

sk

1.634

Banska Bystrica
region

0.481

<0.0001

*ok

1.618

PreSov region

0.81

<0.0001

ek

2.248

Kosice region

0.963

<0.0001

sk

2.62

Tenure status

Outright owner

reference category

Owner paying
mortgage

-0.319

<0.0001

skeskosk

0.727

Tenant or
subtenant paying
rent at prevailing
or market rate

0.079

0.22

1.082

Accommodation is
rented at a reduced
rate

1.095

<0.0001

sk

2.989

Accommodation is
provided free

0.309

<0.0001

sk

1.361

Household type

One person
household

reference category

2 adults. no
dependent children
(under 65 years)

-0.793

<0.0001

*okk

0.453

2 adults. no
dependent children.
(at least one adult
65+)

-1.747

<0.0001

ek

0.174

Other households
without dependent
children

1414

<0.0001

skeskosk

0.243

Single parent
household. one or
more dependent
children

0.916

<0.0001

skokok

2.5

2 adults. one
dependent child

-0.329

0.009

sk

0.719

2 adults. two
dependent children

0.002

0.989

1.002

2 adults. three or
more dependent
children

1.048

<0.0001

skokok

2.851

Marital status

Never married

reference category

Married

-0.064

0.289

0.938

Widowed

0.187

0.073

1.206

Divorced

0.305

0.001

skeskosk

1.357

Education

Primary education

reference category

Secondary
education (lower
and upper)

-0.499

0.038

0.607
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Post-secondary non
tertiary education ) -
and short cycle of 0.88 0.002 0.415
tertiary education
Bac.helor or 1 0 . 0368
equivalent
Master or -1.421 <0.0001 o 0.241
equivalent
Doctorate or 2.576 0.001 | ®xx 0.076
equivalent
Employee working
full-time reference category
Employee “working 1.616 <0.0001 ok 5.035
part-time
Self-employed 1399 <0.0001 o 45
working full-time
Self-employed 1.949 <0.0001 ok 7.2
working part-time
Unemployed 2913 <0.0001 Hoxk 18.409
Pupil, student,
Economic further training, 0574 | <0.0001 ok 1.775
activity unpaid work
experience
In retirement 0.463 <0.0001 ok 1.588
Permanently
disabled or/and 1.543 <0.0001 HrE 4.68
unfit to work
In com. Milit.
community or 2.836 <0.0001 otk 17.047
service
Fulfilling domestic
tasks and care 1.776 <0.0001 oAk 5.908
responsibilities
Age -0.004 0.081 0.996
Male reference category
Gender
Female -0.142 0 E 0.868
Very good reference category
Good 0.199 <0.0001 ok 1.221
Health status Fair 0.31 <0.0001 Ak 1.363
Bad 0.299 <0.0001 ok 1.349
Very bad 0.403 0 HHE 1.497

Significance codes: 0 "***' 0.001 '**'0.01 '*'0.05 "' 0.1 " ]
Source: own processing in program R and SAS Enterprise Guide using EU-SILC 2016

In general, the logit model fitted the data quite well. The Chi-squared test rejects the
null hypothesis of no explanatory power of the model. The R-squared coefficient for the
model EU SILC 2013 is about 0.318, it means that model explains about 31.8 %
variability of dependent variable. The R-squared coefficient for the model EUSILC 2016
is about 0.4347 it means that model explains about 43.47% variability of dependent
variable. The next part of the article describes the odds ratios of estimators. The influence
of the factors on the dependent variable poverty can be measured by point estimates
(resulting coefficients or odds ratios) from logistic regression model (see Tab. 3 and
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Tab. 4). Note that the interpretations of the odds ratios assume that the other factors
included in logistic models remain constant. Analysis and interpretation of selected
determinants can helps us to understand the influence of factor in positive or negative
way on the poverty.

The factor urbanization statistically significantly influenced the poverty in both years.
Households living in the thinly populated areas are the most vulnerable group, the chance
of being poor for them is approximately 1.988 in the year 2016 (1.882 in the year 2013)
times higher than for the households from densely populated area. The variable Region
has different categories for used databases, but we used the same reference category
(Bratislava Region) for both models. In the year 2013 the highest chance for the
households became poor was for the East Slovakian. We got the similar results for the
year 2016. It was to be expected that households living in other regions have a greater
chance of becoming poor compared to the Bratislava region. In KoSice region, is the
chance of being poor 2,62 times higher than in Bratislava region, while in PreSov is the
probability 2.248 times higher. These results don’t correspond with statistics in Tab. 1,
where the PreSov region has the highest poverty rate. Tenure status of the household
dwelling is statistical significant factor which influenced the poverty. According to the
results from logistic regression, the households which are living in the rented dwelling
are the most risky group in terms of poverty. Interesting finding is, that the mortgage
paying households have the smaller chance become poor than the households for which is
the household’s head the outright owner. The intensity of influence for the most risky
group for the tenure status has increased from 1.765 to 2.989. The impact of household
type was reflected in the expected way. The presence of children is associated with the
higher poverty rates. Households with three and more children and single parent
households are found to be at a higher risk compared to the other types in both calculated
models. The probability becoming poor is 2.844 (2.851 in 2016) times greater than for
the one person household (reference category). In 2016, for the households without
dependent children with at least one member over 65 years is the chance of becoming
poor less than for the households with members under 65 years. Marital status came out
in our analysis as not very significant factor in analysing household’s poverty. It is not
surprising that the worst social situation is for divorced person. The odds ratio is 1.152 in
model 2013 and 1.357 in model 2016, so the chance becoming poor in the year 2016 was
1.357 times greater for the divorced household’s head than for the never married. The
variable education is an important determinant (Bici and Cela, 2017). The signs on the
parameter estimates support expectations. We obtained negative signs for the both
models. The risk of poverty for households’ heads with a low level of education is
several times larger than other households with higher level of education. With a higher
qualification, the chances to become poor falling down and are the smallest for the
households whose heads have doctorate. Reference category for the variable Economic
activity, were the households with the full-time employed heads. We found that for other
categories are the chances to become poor a few times higher for the both models. Very
high chances of becoming the poor, were for the households with unemployed heads, in
the year 2013 it was 27.098 times higher and in the year 2016 it was 18.409 times higher
chance compared with full-time employed household head. In this category, the intensity
of the influence on the poverty has changed the most, in the year 2016 was the chance of
becoming poor for unemployed considerably smaller than in the year 2013. We proved
that variable Age is statistically insignificant in the study of poverty. As in the works of
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the several researchers (see Botti et al., 2012, Rogan, 2016), the influence of gender on
household poverty was detected as statistically significant. An interesting result is that for
the model with EU SILC 2016 is a higher chance of becoming poor for men than for the
women. The last factor that has a significant effect on poverty is the head of household’s
general health. The results show what we expected. The worse health indicates the higher
risk of becoming poor. Household head with a very bad health status has about 2.358 in
the year 2013 resp. 1.5 in the year 2013 times larger risk to become poor than household
head with a very good health.

Conclusion

The strategy Europe 2020 seeks to reduce the number of people at risk of poverty and
social exclusion. EU governments have set national targets to help achieve the overall EU
targets, and are reporting on them as part of their annual national reform programmes.
The main goal of this article was to determine which factors have a significant effect on
poverty and to quantify the impact of individual variables on poverty in the Slovak
households. A view of only one aspect (e.g. income) does not capture the complexity of
the problem of poverty. There are many factors that cause poverty. The main causes are
diseases, illiteracy, inability or government failure, unfavourable geographic location or
poverty itself. Therefore, methods based on several indicators, demographic and social,
provide a more comprehensive view.

Based on the data EU SILC 2013 and EU SILC 2016, our analysis confirmed that
several factors significantly influenced the households’ poverty. Results from the logistic
regression model showed that statistically significant factors are urbanization, region,
tenure status, household type, marital status, education, economic activity, gender and
health. Only one factor appeared as insignificant, it was surprisingly age of the
household’s head. The impact of individual variables was quantified by odds ratios from
logistic regression model. Based on our analysis we showed that poverty in Slovakia has
regional aspects. Comparing two used models, we found that, households living in the
Kosice and PreSov region are prone to poverty more than households from Bratislava
region. Problems arise due to undeveloped infrastructure, poor transport network, less
evolving business environment and lower educational level of the population. Other very
important factor which influenced the poverty is household type. Larger families are
vulnerable to poverty, household with three or more dependent children are the most
risky group. We obviously expected the findings that education plays important role in
the study of household’s poverty. With a higher qualification, the chances to become
poor falling down and are the smallest for the households whose heads have doctorate
degree. The results further show that the impact of economic activity is noteworthy. The
worst situation was in the households with the unemployed head. Household’s heads with
very bad health are also a risky group in terms of poverty. Comparing two periods, year
2013 and year 2016, we found that the most noticeable improvement occurred the
unemployed group. The latest study about factors affecting poverty in Slovakia, was done
by Soltés and Soltésova in 2012. They used data from EU SILC database for the years
2005-2010. Except the factors like urbanization and tenure status, they used all other
factors mentioned in our study. The gender variable was not confirmed as statistically
significant. They conculed that the most endangered by poverty are households from the
Presov Region, headed by an unemployed, unemployed single person or unemployed
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divorced person, with a primary or lower secondary education and with a bad health. The
results of our analysis indicate that the same characteristics of the household’s head can
cause the risk for the family becoming poor. Therefore the politicians and local
governments should focus their support to increase education level which can increase
the employability. Other way is to improve investments into the infrastructure what
would attract the Slovakia for more investors. We will continue in study of poverty of
Slovak households and search for other factors and connections to expand the knowledge
of poverty.
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VLIV OSOBNOS’TNiCH’A DEMOGRAFICKYCH
CHARAKTERISTIK ZAKAZNIKU NA JEJICH LOAJALITU

THE INFLUENCE OF CUSTOMER'S PERSONAL AND DEMOGRAPHIC
CHARACTERISTICS ON THEIR LOYALTY

Petr Suchanek, Simona Cin¢alova, Martin Prokop

Abstract: The paper deals with the influence of several personal factors on customer
loyalty, which is one of the main tools of the company’s competitiveness. The aim of the
article is to find out whether there is a relationship between selected personality and
demographic characteristics and customer loyalty. The research was conducted on a
sample of 1530 customers (final consumers) from 102 food industry companies in the
Czech Republic. The research was conducted using a cross-comparison method with
relevant statistical tests. Research results show that customer loyalty is related to the
demographic characteristics examined (especially gender, income and education) and
some personality traits (especially the approach to buying cheap things and optimism).
Research shows that women are more loyal than men, then optimists and people who
are not so rich that they can buy cheap things. On the contrary, with increasing income
and education loyalty is rather falling.

Keywords:  Customer’s  Loyalty,  Demographic  Characteristics,  Personal
Characteristics, Food Industry.

JEL classification: L66, M31.

Uvod

Vérni zakaznici jsou dle Tomana (2017) pro podnik tim nejvétSim bohatstvim, které
muZe vlastnit. Kotler (2003) a Lehtinen (2007) uvadi, ze ¢im déle si je dokdze udrzet,
tim vétsi zisk z nich mlze generovat. Nizkd mira odchodu zékaznikl ke konkurenci a
s tim souvisejici vysoka loajalita je spravnou cestou k trvale udrzitelnému rozvoji a
podnikatelskému uspéchu.

VétSina vyzkumi (Leung a kol., 2019; Fauzi a Suryani, 2019; Bouranta a kol., 2019;
Lai, 2019; Pitchavadejanant a Nakpathom, 2016) zkouma vliv demografickych a
osobnostnich charakteristik na loajalitu nepfimo zpravidla prostfednictvim spokojenosti
zakaznika. Tyto charakteristiky tak plisobi jako moderac¢ni proménné (bliZe viz Obr. 2).
Autoii se vSak zatim pfiliS nezabyvali mySlenkou mozného piimého vlivu téchto
charakteristik na loajalitu, snad s vyjimkou Uyar (2018). Proto je cilem piispévku zjistit,
zda existuje vztah mezi osobnostnimi charakteristikami, demografickymi
charakteristikami a loajalitou zakaznik.

1 Teoreticky ramec zkoumané problematiky

Dle Olivera (1999) loajalita ptedstavuje hluboce zakotfenény zdvazek nakupovat
opakovan¢ preferovany produkt nebo sluzbu, piipadn¢ se k nim v budoucnu vracet.
Marketingovy pohled Pelsmacker a kol. (2003) definuje loajalitu zakaznika jako mentalni
pozitivni vztah mezi nim a produktem. Zamazalova (2009) uvadi, Ze se jedna o vztah mezi
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jeho postojem ke znacce, firmég, sluzbé a preferovanym chovanim. Jednd se o vztah
dlouhodoby a pevny, ktery je zalozen na predchozi zkuSenosti a ma perspektivu.

Loajalita dle Lehtinena (2007) obvykle reprezentuje emocionélni sloZku vztahu se
zakaznikem. Méfeni vztahu se zdkaznikem dle autora zacalo jiz v sedmdesatych letech
a bylo velmi popularni (viz Obr. 1). AZ v roce 1995 se pozornost zkoumani piesunula
ke vnimani loajality zdkaznika.

Obr. 1: Vyvojové stupné podle Lawrence Crosbyho

Sila
Loajalita Loajalita
zaloZena
Hodnota Chovani na emocich
— vychazejici
Kvalita Co ziskas ze silnych
o _ za to, ceho preferenci
Uspokojeni +Excelence" se vzdas
Minimalni
pozadavky
1970 1985 1990 1995 2000

L

Zdroj: (Lehtinen, 2007)

Pravdépodobnost prodeje stdvajicimu zdkaznikovi je dle Rypacka (2003) minimalné
60 %, kdeZto pravdépodobnost prodeje novému je pouze 5 az 20 %.

Strategie udrzeni zakaznika by méla spocivat ve vyvolani pocitu, Ze zakaznikovym
nejlepSim z4jmem je zastat u dané spolecnosti a neptechdzet ke konkurenci (Schiffman
a Kanuk, 2004).

Existuji studie, ve kterych autofi zkoumali vztah loajality zédkaznikli a rtznych
faktorti, napt. vérnost znacce (Poushneh, 2019), uroven poskytovanych sluzeb (Etemad-
Sajadi a Bohrer, 2017; Bouranta a kol., 2019).

Postoje zakaznikli k produktim v kosmetickém primysl zkoumali Leung a kol.
(2019). Ve své studii doshi k zavéru, Ze loajalita zakaznika je pozitivné ovlivnéna
ocekavanou hodnotou, image podniku a spokojenosti zakazniki. Studie obdobného typu
byly provedeny napii¢ riznymi odvétvimi, napi. v bankovnictvi (Fauzi a Suryani,
2019), potravinafstvi (Bouranta a kol., 2019), nebo v hotelnictvi (Lai, 2019). VSechny
jsou zaloZené na empirickém vyzkumu, kdy respondenti (zékaznici) odpovidaji na
pfedem ptipraveny dotaznik.

Pitchavadejanant a Nakpathom (2016) v ramci své studie vytvorili model (viz nize
Obr. 2), ktery prezentuje vztah mezi jednotlivymi proménnymi. Zobrazili mimo jiné i

vliv demografickych charakteristik, které maji vliv na zdkaznickou spokojenost,
potazmo na jejich loajalitu, nicméné opét ve formé moderacniho, tzn. neptimého, efektu.
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Obr. 2: Vliv demografickych charakteristik na loajalitu zakaznikii.

Kvalita sluzeb Spokojenost Loajalita
Hmatatelnost zakaznika zakaznika
Spolehlivost
Citlivost
Jistota
Empatie ;
Demografické
faktory
Pohlavi
Vek
Vzdélani
Piijem

Zdroj: Pitchayadejanant a Nakpathom (2016)

Finanéni spokojenost, kterou Ize definovat jako subjektivni hodnoceni finan¢niho
stavu, ktery je Uizce spjat se subjektivnim pocitem pohody (blahobytu) (Vera-Toscano
et al., 2006), Gizce souvisi s finan¢ni kapacitou. Finan¢ni kapacita je schopnost efektivné
tidit ekonomické zdroje k dosaZeni tohoto blahobytu (Xiao et al., 2014). Pro méfeni
finan¢ni kapacity slouzi veli¢iny Osobnost 1-3 (dostateCny mési¢ni piijem, pristup
k ndkupu levnych produkti, rezerva na nenadalé vydaje — blize viz kap. 2.2), které byly
zkonstruovany na zakladé otadzek pouzitych pii vyzkumu Taylora (Taylor, 2011).

Z vyzkumt plyne, Ze spokojenost by mohla byt ovlivnéna emocné, resp. emocemi (i
kdyz spiSe v kombinaci s dal§imi faktory), resp. osobnostni dispozice (optimismus Ci
pesimismus) by mohly ovliviiovat spokojenost s produktem (Westbrook, 1980).
Optimismus lze pfitom definovat jako obecné ocekavani uspéSnych a piiznivych
vysledki (Dixon, Schertzer, 2005). Optimismus (¢i jeho miru) lze zafadit mezi
osobnostni rysy, pficemz vyzkumy prokazaly souvislost mezi optimismem a zivotni
spokojenosti (Ho et al., 2010). Pro méfeni miry optimismu slouzi veli¢ina Osobnost 4
(blize viz kap. 2.2).

Vyzkumy prokézaly, ze se spokojenosti (zivotni) souvisi také planovani, resp. to
jestli a jak pfislusna osoba planuje (Azizli a kol., 2015, Prenda, Lachman, 2001).
Rozhodli jsme se tedy zaradit do vyzkumu také tento faktor. Planovani je strategie fizeni
zivota, kterd jednotliveim umoznuje strukturovat a projevovat kontrolu nad jejich
zivoty (Prenda, Lachman, 2001). Na budouci pldnovani, resp. na miru budouciho
planovani, jsou zaméfeny veli¢iny Osobnost 5 (naplnénost lednicky) Osobnost 6
(Cetnost nakupovani) — blize viz kap. 2.2.

Rada vyzkumii zkouma také postoje zakazniki k marketingu (napt. Chan, Cui, 2004)
nebo v reklamé (napt. Haghirian, Madlberger, 2005) a jejich vliv na spokojenost
zékaznika. Bylo pfitom zjiSténo, Ze postoj zakaznikli k marketingu ma vliv na jejich
spokojenost a zaroven, ze je postoj zadkaznikli k marketingu méné kriticky (obecné)
v tranzitivnich ekonomikéch, coz je piipad také CR (Chan, Cui, 2004). Zaroveii bylo
zjisténo, Zze postoje zakaznikd k marketingu (reklam¢) souvisi také s Zivotni
spokojenosti (Peterson, Ekici, 2007). Postoj zakaznikli k marketingu (reklamé&) by tak
mohl byt faktorem, ktery souvisi jak s Zivotni spokojenosti, tak s spokojenosti
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zakaznikl. Na postoj zékaznikli (miru jejich kriticnosti) k marketingu (konkrétné
reklam¢) je zamétena veli¢ina Osobnost 7 (blize viz kap. 2.2).

2 Koncepce a metody vyzkumu

2.1 Charakteristika vyzkumného vzorku

Vyzkum byl proveden na jate 2016 na vzorku 1 529 zakaznika ze 102 podnik, které
plisobi na ¢eském trhu v odvétvi potravinaiského primyslu. Jednalo se o reprezentativni
vzorek respondenti z celkové populace Ceské republiky vzhledem k véku (nad 18 let),
pohlavi a regionu. Vybér vzorku byl komplikovany, nebot’ bylo nutné ndhodn¢ vybrat
respondenty s predchozi zkuSenosti s produktem redlného podniku a zaroven zajistit
reprezentativnost vybéru s ohledem na vyse uvedené charakteristiky obyvatelstva CR
ve vztahu k vysledkiim statistického Setfeni CSU v roce 2016. Pii sbéru vzorku byla
vyuzita metoda ndhodného stratifikovaného vybéru.

S ohledem na zaméteni vyzkumu, byli do vybérového souboru zakaznikii zatazeni
pouze ti respondenti, ktefi méli s pfisluSnym produktem zkuSenost, a tedy byli
kompetentni produkt hodnotit. Pfednost dostavali respondenti s opakovanou zkuSenosti
s produktem. Vybér respondentll a piifazovani hodnocenych produktli jednotlivym
respondentiim bylo provedeno jednak ndhodn¢ a déle s podminkou, aby kazdy produkt
hodnotilo 15 respondentt. Nejdiive se respondentovi nabidla nahodné vygenerovana
»dvacetice® produktii, pficemZ toto ndhodné generovani prostiednictvim dynamicky
v Case sbéru aktualizovanych vah zohlednovalo potfebu mit 15 respondentti na jeden
produkt. Pokud alesponi jeden produkt z této dvacetice respondent nakupoval, dalsi
dvacetice se mu jiz nezobrazovali a z aktualni dvacetice byl opét nahodné (vazené
s ohledem na znalost produktu) zvolen produkt, jez respondent hodnotil. Jinak se
vygenerovala obdobnym zplisobem dal$i dvacetice a postup byl analogicky.

2.2 Empiricky vyzkum

Respondenti odpovidali na dotaznik, ktery se skladal ze tficeti dvou otdzek. Dvacet
osm otazek, s vyjimkou Ctyt otdzek demografickych, byla konstruovana jako proménné
se Skalovym hodnocenim 1-10. Hodnota 1 znamenala nizké hodnoceni ze strany
respondenta, tzn. nizka uroven veliCiny ptislusné dimenze loajality, zatimco hodnota 10
znamenala vysoké hodnoceni, tzn. vysoka urovein veli€iny ptislusné dimenze loajality.
Vyssi hodnota tedy predstavovala lepsi ohodnoceni daného podniku (resp. produktu).

Mimo oblast loajality bylo pomoci dotazniku zjiStovano: image podniku, o¢ekavani
a spokojenost zédkaznikli (Suchanek a Kréalova, 2018), ocekavana hodnota a kvalita,
(Eskildsen, Kristensen, 2008), stiznosti/reklamace (Fornell a kol., 1996).

V dalSim textu je pozornost zamétfena na loajalitu, kterd byla zjisStovana na zéklad¢
nasledujicich péti otadzek (Skala 1-10):

® Kupujete si produkt opakované/hodlate si ho 1 nadale kupovat?

® Jak moc/Casto kupujete podobny produkt od jiného vyrobce?

® Pokud je v nabidce nékolik velmi podobnych produktii za velmi podobnou cenu,
date vzdy ptednost hodnocenému produktu?

® Pokud by se cena produktu zvysila (do max. 50 % stavajici ceny), jak by se
s nejveétsi pravdépodobnosti zménil objem/pocet tohoto Vami nakupovaného
produktu?
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® Doporucujete/doporucil/a byste produkt svym zndmym, roding, ptipadné 1 jinym
zakaznikim?

Na konec dotazniku byly respondentim poloZeny osobnostni a demografické
charakteristiky (pohlavi, ptijem, vék, vzdélani). Otdzka zamétend na pohlavi byla binarni
(muz, zena). Piijmova otazka byla na skale 1-9 hodnocena dle vyse ptijmu (hodnota 1 —
nemam piijem, hodnota 9 — piijem vyssi nez 35 000 K¢). Vékova proménna nabyvala
hodnot 1-9, kdy hodnota 1 zahrnovala respondenty ve véku 18-20 let a hodnotu 9 tvofili
respondenti ve véku 56 let a vice. Hodnoty 2-8 byly odstupiiované po 5 letech. Proménna
vzdélani zahrnovala tfi kategorie: bez maturity, sttedni s maturitou a vysokoskolské.

Osobnostni charakteristiky byly zkoumany na =zakladé¢ nésledujicich sedmi
Skalovych otazek:

® Jak vychézite s mési¢nim pfijmem? (osobnost 1, 1- odpocitavdm dny pied
vyplatou az 10 — vychdzim dobie)

® Jak moc souhlasite s vyrokem: ,,Nejsem tak bohaty, abych si mohl kupovat levné
veéci*“? (osobnost 2, 1 — viilbec mé nevystihuje az 10 — naprosto mé vystihuje)

® Mate na svém uctu financni rezervu ptiblizné tii mési¢nich piijma pro ptipad
nenadalych problémiti? (osobnost 3, ano, ne, nechci odpovédet)

® Jste zalozenim spiS optimista nebo spis pesimista? (osobnost 4, 1 — naprosty
pesimista az 10 — naprosty optimista)

® Kdybyste zil sam, byla by vase lednicka spiSe vyjedend, poloprazdnd, nebo spise
precpana? (osobnost 5, 1 — zcela vyjedend az 10 — zcela pfecpand)

® Nakupujete v supermarketu spiSe na malé nakupy (cca do 200 K¢) nebo délate
velké nakupy na dlouhou dobu? (osobnost 6, 1 — rozhodné malé ndkupy az 10 —
velmi velké ndkupy)

® Jak moc souhlasite s tvrzenim: "V reklamach by se mély méné pouzivat
superlativy jako 'nejlep$i, tizasny, naprosto dokonaly', protoZze stejné nejsou
pravdivé." (osobnost 7, 1 — naprosto nesouhlasim az 10 — naprosto souhlasim)

2.3 Statistické metody

V dotaznikovych Setfenich se Casto pracuje s kategoridlnimi daty (tak, jako v ptipadé
tohoto vyzkumu), pficemz jednoduchym zpisobem znazornéni vztahli mezi témito daty
jsou kontingen¢ni tabulky. Dle charakteru dat se potom vyuzivaji vhodné testy
nezavislosti, viz Hendl (2006). Dle Rezankové (1997) pro piipad kontingenéni tabulky
rxc (kde r je pocet fadkl, ¢ je pocet sloupcili) se nejCastéji vyuziva testova statistika
Pearsoniiv chi-kvadrat. Nulova hypotéza tohoto testu pfitom ptredpokladd nezavislost
zkoumanych proménnych.

I (M

e.. , v I row . v ) . n..

Symbol 7 znamena ocCekavané Cetnosti pro piipad nezavislosti a symbol "%
pozorované Cetnosti v kontingen¢ni tabulce. Ocekavané Cetnosti se vypoctou
z kontingenc¢ni tabulky jako sou¢in marginalnich Cetnosti déleny celkovou cCetnosti.

2
Statistika chi-kvadrat m4 za predpokladu nezavislosti asymptoticky rozd&leni X ¢~
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. Blizsi informace viz Rezankova (2007). Pomoci statistického softwaru Statistica byla
pro kazdou hypotézu testujici nezavislost dvojce proménnych vypoctena p-hodnota a
pokud bylo p < 0,1, byla nulova hypotéza zamitnuta ve prospéch alternativni hypotézy
ptedpokléadajici zavislost proménnych. Hladina vyznamnosti byla nastavena na p = 10
% s ohledem na nizsi velikost vzorku a v souladu se standardni Girovni pouZivanou ve
vyzkumu Schumma a kol. (2013). Pro pouziti Pearsonova chi-kvadrat testu je tieba
splnit podminku, aby maximalné 20 % ocekavanych cetnosti bylo mensich nez 5 a zddna
z nich nebyla mensi nez 1.

Pro analyzu intenzity a sméru zkoumanych zavislosti byly vyuZity asociacni
koeficienty. Pro ptipad zavislosti nomindlni a ordindlni proménné byl pouzit koeficient
Cramérovo V, pro dv€ ordindlni proménné s malym poctem kategorii Sommersovo d a
s vétSim poctem kategorii Kendallovo tau-c. Koeficient Cramérovo V urcuje pouze
intenzitu zavislosti, zbylé dva koeficienty také smér, vice viz Rezankova (2007).

3 Vysledky a diskuze

Statisticky vyznamné vysledky byly zjiStény pouze u dvou otazek, které
reprezentovali dvé veliCiny faktoru loajalita. Konkrétné u otazky: ,,Kupujete si produkt
opakované?* a u otdzky: ,,Hodlate si produkt i nadale kupovat?. Vysledky testl
zkoumanych vztahtli jsou uvedeny v Tab. 1,2 a 3. Tab. 1 znazoriuje vysledky popisnych
statistik pro jednotlivé proménné, pticemz vzorek ¢ita 1529 zakazniki.

Tab. 1: Vysledky popisnych statistik jednotlivych proménnych

Loajalita Loajalita Pohlavi|Piiiem Vék |OsobnosOsobnostfOsobnostiOsobnost] OsobnostV délén'l

zakaznika 1A | zdkaznika 1B Vi kateg. 1 2 3 4 5 Z |

Validni 1529, 1529 1529 1529 1529 1529 1529 1529 1529 1529 1529
Chybegjici| 0 0 0 0 0 0 0 0 0 0 0
Pramér 2,55 2,03 1,52 537 6,21 6,31 6,32 1,70 6,42, 5,35 2,01
Median 3,00 2,000 2,00 5,00 7,00 7,00 6,00 2,00 7,00, 5,00, 2,00
Smér. odch. ,829 ,7200 - ,500( 2,211) 2,632  3,004f 2,421 J721) 2,225 2,388 ,700]
Minimum 1 1 1 1 1 0 1 1 1 1 1
[Maximum 4 4 2 10 9 10] 10| 3 10| 10 3

Zdroj: (autori, 2019)

Tab. 2 ukazuje, Ze mira opakované¢ho ndkupu produktu ma vztah k pohlavi (tzn. zda
se jedna o muze ¢i Zenu), piijmu (resp. velikosti ptijmu, ktery je odstupiiovan po 5 tis.
K¢), vzdélani (zékladni, stfedoSkolské, vysokoSkolské), preferovani drazsich, ale
kvalitn€jSich véci (osobnost 2) a mife optimismu (osobnost 4). Konkrétné v ptipade
pohlavi si produkt opakované kupuji spiSe Zeny nez muzi, 1 kdyz nejCastcjsi odpovedi
na otazku opakovanosti ndkupu byly spise ano (38,6 % zena a 32,3 % muzi) a spisSe ne
(40,1 % zZeny a 45,1 % muzi). Z toho lze vyvodit, Ze obecné si respondenti produkt
opakované¢ spiSe nekupuji.

V ptipad¢ piijmu si produkt opakované¢ kupuji spiSe lidé sniz§im piijmem.
Konkrétné nejcastéjSi odpoveéd’ na otazku opakovanosti nakupu znéla spise ne (42,5 %
respondentil), pfi nej€astéji uvadéném (23,5 % respondentll) piijmu s hodnotou 4
(10 001 K¢ — 15 000 K¢).

V piipadé vzde€lani si produkt kupuji opakované spise lidé s vyssim piijmem. Konkrétné
nejcastéjsi odpoveéd’ na otazku opakovanosti nakupu znéla spise ne (42,5 % respondenti),
pfii nejcastéji uvadéném (51 % respondentit) sttedoskolském vzdé€lani s maturitou.

Respondenti, ktefi nejsou tak bohati, aby si mohli kupovat levné véci, si produkty
kupuji opakované castéji, nez respondenti, ktefi tak bohati jsou, aby si levné véci
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kupovat mohli. Konkrétn€ nej€astéjsi odpovéd’ na otazku opakovanosti ndkupu znéla
spiSe ne (42,5 % respondenttl), pii nejCastéji uvadéném (23,5 % respondentil) ztotoZznéni
s vySe uvedenym vyrokem na hodnoté 5.

V ptipadé¢ miry optimismu si produkt opakované kupuji predevsim lidé zaloZeni
optimisticky. Konkrétné nejcastéjsi odpovéd’ na otdzku opakovanosti nakupu znéla
spiSe ne (42,5 % respondentil), pfi nejcastéji uvadéné (21,1 % respondentil) mife
optimismu s hodnotou 5.

Tab. 2: Testy vztahit faktoru opakované kupovany produkt a osobnostnich a
demografickych charakteristik

Zavislost Chi-kvadrat Stupne. P-hodnota Asocnz}cnl Hodnota | P-hodnota
na volnosti koeficient
pohlavi 18,325 3 0 Cramérovo V(0,109 0
pifiem  |41,056 27 0,041 ﬁi‘faﬂovo 0053 0,013
vzdélani 9,503 6 0,1 Sommersovo d |0,047 0,05
osobnost 2 {50,762 27 0,004 Eﬁ‘_’?danovo 0,109 [0
osobnost 4 (37,128 27 0,09 Eﬁ’_‘é‘dauovo 0,061 {0,004

Zdroj: (autori, 2019)

Z Tab. 3 plyne, ze mira ochoty produkt i nadale kupovat ma vztah k pohlavi, piijmu,
veéku (resp. jeho intervalovém odstupniovani od 17-20, 21-25,..., 56 a vice), vzdélani,
schopnosti vyjit s mésicnim piijmem (osobnost 1), preferovani drazsich, ale
kvalitngjSich véci, schopnosti drZzet na uc¢tu financni rezervu (osobnost 3), mife
optimismu a zpiisobu nakupovani (osobnost 6).

Konkrétné v ptipadé pohlavi si produkt hodlaji i nadale kupovat spiSe Zeny nez muzi,
pri¢emz nejcastéjs$i odpoveédi na otdzku opakovanosti nakupu byly spiSe ano (56,3 %
Zena a 53,9 % muzi) a spiSe ne (21,7 % Zeny a 18,9 % muZzi). Z toho lze vyvodit, Ze
obecné jsou respondenti ochotni si produkt i nadale kupovat.

V ptipad¢ ptijmu jsou si ochotni produkt i nadadle kupovat spiSe lidé s niz$im
piijmem. Konkrétné nejcastéjsi odpoveéd’ na otazku ochoty dalS§iho nakupu znéla spiSe
ano (55,1 % respondentll), pfi nejCastéji uvadéném (23,5 % respondentll) piijmu
s hodnotou 4 (10 001 K¢ — 15 000 K¢).

V ptipadé véku jsou si ochotni produkt i nadale kupovat spiSe starsi lidé. Konkrétné
nejcastéj§i odpovéd na otdzku ochoty dalSiho nakupu znéla spiSe ano (55,1 %
respondenttl), pii nejcastéji uvadéném (34,7 % respondentil) véku s hodnotou 9 (56 a
vice let).

V ptipad¢ vzdélani jsou si ochotni produkt i nadale kupovat spise lidé s vySSim
piijmem. Konkrétné nejcastéjsi odpovéd’ na otazku ochoty dalSiho nakupu znéla spiSe
ano (55,1 % respondenttl), pii nejcastéji uvadéném (51 % respondenttt) stfedoSkolském
vzdélani s maturitou.

V ptipadé schopnosti vyjit s mési¢nim pifijmem jsou ochotni si produkt i nadale
kupovat spiSe lidé, ktefi jsou schopni stimto pfijmem vyjit. Konkrétné nejcasté;si
odpovéd’ na otdzku ochoty dal$iho ndkupu znéla spiSe ano (55,1 % respondenti), pii
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nejcastéji uvadéné (21,8 % respondentli) schopnosti vyjit s pfijmem s hodnotou 10
(vychazim dobfe).

Respondenti, ktefi nejsou tak bohati, aby si mohli kupovat levné véci, jsou ochotni
si produkty 1 nadéle kupovat i nadale Cast&ji, nez respondenti, ktefi tak bohati jsou, aby
si levné véci kupovat mohli. Konkrétné nejcastéjsi odpoveéd’ na otdzku opakovanosti
nakupu znéla spiSe ano (55,1 % respondentil), pii nejcastéji uvadéném (23,5 %
respondentil) ztotoznéni s vySe uvedenym vyrokem na hodnoté 5.

Respondenti, kteti jsou schopni drzet na uctu finan¢ni rezervu, jsou ochotni si
produkty 1 nadéale kupovat 1 nadale castéji. Konkrétné nejcastéjsi odpoveéd’ na otazku
ochoty dal§iho nakupu znéla spiSe ano (55,1 % respondentll), pfi nejCastéji uvadéné
(45,3 % respondenttt) schopnosti drzet na G¢tu finan¢ni rezervu s odpovédi ano.

V ptipad¢ miry optimismu jsou ochotni si produkty i1 nadale kupovat predevsim lidé
zalozeni optimisticky. Konkrétné nejcastéjsi odpovéd’ na otdzku opakovanosti nakupu
znéla spise ano (55,1 % respondentll), pfi nejCastéji uvadéné (21,1 % respondentil) miie
optimismu s hodnotou 5.

V ptipad¢ zptisobu nakupovani jsou ochotni si produkty i nadale kupovat predevsim
lid¢, kteti délaji veétsi nakupy na delsi dobu. Konkrétné nejcastéjsi odpoveéd’ na otdzku
opakovanosti nakupu znéla spiSe ano (55,1 % respondenttl), pii nejcastéji uvadeéné (18,4
% respondenttl) velikosti nakupu s hodnotou 5.

Tab. 3: Testy vitahu faktoru ochota produkt i naddle kupovat a osobnostnich a
demografickych charakteristik

Zavislost Chi-kvadrat Stupne. P-hodnota As0c123cn1 Hodnota | P-hodnota
na volnosti koeficient

pohlavi 9,646 3 0,022 Cramérovo V. |0,079 0,022

pifiem  |64,681 27 0 Kendallovo 5 045 1903
tau-c

vék 34,891 24 0,07

vzdélani 10,609 6 0,1 Sommersovo d [0,048 0,04

osobnost 1 59,171 30 0,001

osobnost 2 56,72 27 0,001 Kendallovo | 107 |
tau-c

osobnost 3 (10,219 6 0,1

osobnost 4 50,015 27 0,005 Eﬁfanovo 0,062 (0,003

osobnost 6 {39,319 27 0,059 Eﬁfanovo 0,054 (0,011

Zdroj: (autori, 2019)

Loajalita je v literatufe chapana jako multidimenzionalni konstrukt (Rai, Medha,
2013), pricemz lze zkoumat tyto dimenze bud jednotlivé nebo zvlast (Kwong,
Candinegara, 2014). V ptipad¢ naseho vyzkumu vztahu loajality a demografickych a
osobnostnich charakteristik se ukédzalo, ze tyto charakteristiky maji vztah k behavioralni
dimenzi loajality, konkrétné k ochoté opétovného nékupu tak, jak to vymezuji Jones a
Taylor (2007). Loajalita tak byla zkoumana v ramci jediné behaviordlni dimenze
s vyuzitim dvou veli¢in.
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Z vysledkl nelze jednoznacné vyvodit ochotu kupovat si opakované v budoucnu i
nadale stejny produkt, tzn. nelze jednoznaéné prokdzat loajalitu respondentil
s hodnocenym produktem. Lze spekulovat, zda mira opakovanosti ndkupu souvisi
s ochotou produkt i nadéle kupovat, resp. zda s ristem miry opakovanosti nakupu dochazi
k nasyceni se produktem a k poklesu ochoty produkt v budoucnu 1 nadéle kupovat.

Na druhou stranu lze z vysledkl vysledovat, Ze statisticky vyznamné loajalnéjsi jsou
Zeny nez muzi, coz koresponduje s vyzkumem Melnyk a kol. (2009) a Ndubisi (2006).
Také lze vysledovat, Ze s rostoucim piijmem i vzdélanim loajalita spiSe klesa. Uyar
(2018) zjistil, ze loajalita se vzdélanim spise roste, nicméné jeho vyzkum byl zaméien
na loajalitu viici webovym strankdm. Lidé, kteti nejsou tak bohati, aby si mohli kupovat
levné véci, jsou vétsSinou vice loajalni. Vice loajalni jsou také optimisté (pro dlouhodoby
vztah to potvrzuje vyzkum Roos a kol., 2009).

V piipadé ochoty produkt i nadéale kupovat Ize doplnit, Ze s rostoucim vékem
loajalita spiSe roste, coz koresponduje s vyzkumem Ndubisi (2007), ktery prokazal, ze
s rostoucim vékem loajalita roste. Lid¢, ktefi by doma méli pfecpanou lednicku, jsou
vice loajalni. Stejné tak lidé, délajici spise velké ndkupy na delsi dobu jsou vice loajalni.

Zaveér

Z vyzkumu plyne, Ze se podafil prokdzat vztah vybranych demografickych
charakteristik (pfedevSim pohlavi, piijem, vzdélani a Castecné také v€ku) a osobnostnich
charakteristik (pfedev§im na ochoté kupovat si levné véci, mife optimismu a ¢aste¢né
také na schopnosti vyjit s mési¢nim piijmem, schopnosti drzet na uctu finan¢ni rezervu
a zpisobu nakupovani) a loajality. V ptipad¢ loajality se jednd o jeji behavioralni
dimenzi (konkrétné¢ ochoty op&tovného nakupu).

Znalost fungovani vztahu loajality na demografickych a osobnostnich charakteristik
muize pomoci manazerum podnikil 1épe zacilit své marketingové nastroje na stavajici
zakazniky. Manazery podniki by také mély podnitit k ptemysleni, kdo jsou jejich
zékaznici, zda je dosavadni struktura zakaznikii optimalni a jestli a hlavné jak by ji bylo
mozné zménit. Tyto néstroje a ivahy by pak v tomto smyslu méli nejen udrZet stavajici
zakazniky, ale 1 pfildkat a v budoucnu udrzet zadkazniky nové.

Vztah loajality a vybranych charakteristik byl zkouman nezavisle v ramci
jednotlivych prvk (veli¢in) jak vybrané dimenze loajality, tak vybranych
demografickych a osobnostnich charakteristik. V ramci dal§iho vyzkumu by bylo
vhodné zkoumat vztah téchto veli¢in dohromady, tzn. vytvofit konstrukt loajality z vyse
uvedenych (minimaln¢ dvou) veli¢in na jedné stran¢ a skupiny demografickych a
osobnostnich charakteristik na stran¢ druhé.
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THRESHOLD EFFECTS IN INTERACTIONS BETWEEN
GOVERNMENT BUDGET IMBALANCES, CURRENT
ACCOUNT IMBALANCES AND BUSINESS CYCLE
SYNCHRONIZATION

Veronika Sulikova

Abstract: The paper focuses on interactions between fiscal dynamics and current
account imbalances, and their impact on business cycle synchronization in the euro area
over the years 2001-2017. To join these two effects, we used panel data threshold model,
which determined three intervals of current account differences and estimated separate
relation between fiscal disparities and output gap disparities in each interval. If current
account differences are small (1I*" interval), the threshold model concluded for strong
positive effect of smaller budget balance differences on business cycle synchronization.
Nevertheless, higher current account differences (2" and 3" interval) are accompanied
by not significant or negative effect of budget balance differences on output gap
differences, i.e. there is no effect of fiscal convergence on business cycle
synchronization. As far as policy implications, if economic policies try to achieve tighter
business cycles by a fiscal convergence, they need to take into account possible tools
how to decrease current account imbalances as well.

Keywords: Current Account, Budget Balance, Fiscal Convergence, Business Cycle
Synchronization, Euro Area, Threshold Model.

JEL Classification: E32, F32, F41, F44, H62.

Introduction

Current account imbalances and the presence of current account duality between
Northern and Southern European countries became a discussed topic in recent years
(Schmitz and Von Hagen, 2011; Belke and Dreger, 2013) and many authors search for
causes and consequences of current account imbalances (see e.g. Unger, 2017; Kang
and Shambaugh, 2016). Our paper focuses on consequences of current account
imbalances on business cycle synchronization and its relation with fiscal convergence.
The ambition of the paper is to join together two effects. Firstly, many studies concluded
that fiscal convergence leads to higher business cycle synchronization (see e.g. Darvas,
2005; Furceri, 2009; Degiannakis et al., 2016). Secondly, the others, e.g. Lukmanova
and Tondl (2017) concluded for negative impact of current account imbalances on
business cycle synchronization. Our paper contributes to the existing empirical research
by answering the question whether a fiscal convergence always leads to tighter business
cycles and how current account imbalances affect this relation. The ambition of the
paper is to determine intervals of current account differences when even a fiscal
convergence cannot lead to tighter business cycles because of large current account
imbalances. Thereafter, the paper is a starting point for further more profound research
of interactions between fiscal imbalances, current account imbalances and business
cycle synchronization.
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1 Statement of a problem

Europe is characterized by a “duality” in current account dynamics (Ux6 et al., 2011;
Simonazzi et al., 2013). Northern European countries have large and persistent current
account surpluses, while Southern European countries are typically those with deficits
in their current accounts. Even if southern European countries adjusted their current
account deficits in post-crisis period due to decline in their domestic demand (IMF,
2014), the presence and dynamics of current account imbalances still matter during
European debt crisis (Hallett and Oliva, 2015; Afonso et al., 2019).

Besides current account imbalances, presented as a “duality” or a “divergence” in
Europe, empirical studies focus on fiscal convergence (Koc¢enda et al., 2008; Censolo
and Colombo, 2016) and business cycle synchronization (Crespo-Cuaresma and
Fernandez-Amador, 2013; Stiblarova and Sini¢akova, 2017; Campos et al., 2019).
Many studies tested determinants of business cycle synchronization in Europe. Besides
positive effects of trade and FDI on tighter business cycles, the effect of fiscal discipline
has been proved (see e.g. Antonakakis and Tondl, 2014). Degiannakis et al. (2016)
proved notable effect of fiscal policy on smoother business cycles in 10 EMU countries.
Thereafter, Darvas et al. (2005) concluded for positive effect of fiscal convergence (i.e.
smaller inter-country differences in budget balances) on business cycle synchronization
in 21 OECD countries over 40 years. Furceri (2009) measured a fiscal convergence by
budget surplus / deficit to GDP ratio and also concluded that a fiscal convergence is
positively related to tighter business cycles in OECD countries.

Recent empirical studies conclude rather for business cycle de-synchronization in
Europe in post-crisis period (see e.g. Grigoras and Stanciu, 2016). Lukmanova and
Tondl (2017) argue that disparities in current account balances have decoupling effect
on business cycles. Exporter countries can profit from additional economic growth
drawn by export demand, while economic growth of importer countries suffers from
smaller global demand caused by higher imports; which leads to smaller business cycle
synchronization between these countries (see Lukmanova and Tondl, 2017).

These studies lead us to join two effects on business cycle synchronization in one
model: I) higher fiscal convergence leads to higher business cycle synchronization (see
e.g. Furceri, 2009) or a poor fiscal discipline is an important barrier of business cycle
synchronization (see e.g. Antonakakis and Tondl, 2014); II) higher current account
differences have negative impact on business cycle synchronization (see Lukmanova
and Tondl, 2017). In our approach, we join together these two effects via a threshold
model, which enables to estimate the relation between two variables, at which the
relation depends on values of the third variable — a threshold variable (see Hansen,
1999). Our threshold model estimates the relation between fiscal differences (budget
balance differences) and differences in business cycles (output gap differences), whereas
this relation will depend on values of differences in current account balances. The idea
is following. A fiscal convergence can lead to business cycle synchronization only if
differences in current accounts of the euro area countries are smaller than a certain
threshold. On the other hand, if differences between current account balances are too
high, even a fiscal convergence does not have a positive effect on business cycle
synchronization. Therefore, even if a fiscal convergence (i.e. smaller budget balance
differences) can lead to tighter economic cycles, high differences in current accounts
contribute to weaker business cycle synchronization.
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2 Methods

2.1 Data

Our panel data set covers the euro area countries ! over the time period 2001 - 2017.
Our aim is to estimate the relation between fiscal convergence, differences in current
account balances and business cycle synchronization. More precisely, we search for
relation between fiscal differences and business cycles synchronization and we suppose
that this relation will vary according to different intervals of current account differences.
Business cycle synchronization is a dependent variable and is measured as differences
in output gaps (in % of potential GDP) vis-a-vis the euro area average. Fiscal
convergence is an independent variable and is expressed as a budget balance difference,
i.e. government net lending / borrowing (in % of GDP). Current account differences (in
% of GDP) are set as a threshold variable. Further, inspired mainly by research by
Lukmanova and Tondl (2017), we add other control “regime-independent” variables
explaining business cycle synchronization: countries’ differences between current
accounts (% of GDP), GDP growth rates (%, constant prices), inflation rates (%) and
government gross debts (% of GDP); and a trade openness (% of GDP). It is evident that
a real convergence, i.e. a decrease in differences between GDP growth rates (sigma
convergence) leads to more similar business cycles in future. Further, smaller
differences between prices (a decrease in countries’ differences between inflation rates,
1.e. nominal convergence) are connected with real convergence and lead to higher
business cycles synchronization. A linkage between nominal and real convergence has
been shown by Lein-Rupprecht et al. (2007). Thereafter, we suppose that an increase in
countries’ differences between current accounts and public debts lead to less
synchronized business cycles (Lukmanova and Tondl, 2017). As far as current account
differences, exporter countries can profit from higher output from export demand in
comparison with importer countries, leading to less synchronized cycles. Different debt
levels permit different fiscal policies in times of recession with different consequences
on output, which lead to less synchronized cycles (Lukmanova and Tondl, 2017).
Finally, as a trade intensity affects synchronization (Inklaar et al., 2008) we include a
trade openness and we expect that higher trade openness leads to more synchronized
business cycles. Data are retrieved from IMF database (WEO, October 2018). Data for
a trade openness are based on Eurostat database.

2.2 Threshold model

To test interactions between fiscal dynamics, current account dynamics and business
cycle synchronization, we estimate a panel data threshold model (for threshold model
specification, see Hansen, 1999). A threshold model makes possible to estimate the
relation between three variables. It estimates different relations between two variables,
while these relations depend on the interval values of the third - threshold - variable.
Therefore, a threshold model permits to join together two effects: 1) a positive impact
of fiscal convergence on business cycle synchronization (the higher fiscal convergence,
the tighter business cycles), and 2) a negative impact of increased current account
differences on business cycle synchronization (the higher differences in current
accounts, the smaller business cycle synchronization). To join these two effects, the idea

! Latvia and Lithuania have been omitted due to data unavailability.
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is that a fiscal convergence can lead to tighter business cycles, only if countries’
differences in current accounts are small enough, i.e. are smaller than a certain threshold
value. Our threshold model estimates the relations between fiscal convergence and
business cycle synchronization, while the estimated coefficients of these relations will
be different for different intervals of current account countries’ differences. Note that
current account countries’ difference is a threshold variable in our case.

Hansen (1999) introduced a panel data threshold model with fixed effects:

Vie = i + B'1xiel(Qie < V) + B'2xiel (qie > ¥) + ey (1)

Yi+ 18 an explained variable (in our case: business cycle synchronization), x;; is an
explicative variable, whose estimated coefficients are different for each interval of
threshold variable (in our case: fiscal convergence), g;; is a threshold variable (in our
case: countries’ differences in current accounts); ¥ is the estimated threshold value,
which determines intervals of threshold variable. The index i is a country, the index t is
a time and I(.) is an indicator of the function. This threshold model gives the estimation
of regression coefficients [5;, f, and the estimated threshold y. To estimate a threshold
y, the model uses an iteration procedure in view to find the regression coefficients f;

and 5, which fit the best for the relation between x;; and y;; (for more details, see
Hansen, 1999).

The estimated threshold y divides our data set in two “regimes”: 1) the estimated
coefficient 8; determines the relation between x;; and y;; only if real values of threshold
variable are smaller than y. 2) the estimated coefficient 5, determines the relation
between x;; and y;; if real values of threshold variable are higher than y. In our case, if
current account countries’ differences are smaller than y, the relation between fiscal
convergence and business cycle synchronization is given by f;. If current account
countries’ differences are higher than y, the relation between fiscal convergence and
business cycle synchronization is given by £,.

Hansen (1999) defines also a double threshold model with two thresholds
(Y1, ¥2; Y1 <Y2) and three intervals, in which the model estimates different S,, §, and
B for the relation between x;; and y;;:

Yie = i + B0l (e < v1) + Boxiel (vr < die < ¥2) + Blaxiel (Qie > v2) + eue )

According to our hypothesis of joined two effects on business cycle synchronization,
the relation between a fiscal convergence and a business cycle synchronization differs
with different intervals of countries’ differences in current accounts. We expect that a
fiscal convergence leads to more synchronized business cycles only if current account
differences are smaller than y (single threshold model) or y; (double threshold model).

Our single threshold model is defined as:

|GAP; — GAPg4|y = p; + B1I1BB; — BBgyle—11(ICA; — CAgple—1 < 7) +
+B2|BB; — BBgyle—1I(ICA; — CAgyli—q > v) +
+0,|CA; — CAgyli—1 + 0,|GDP; — GDPgy|i—1 + O3|INFL; — INFLgy|t—1
+0,|DEBT; — DEBTg4l,_1 + 050PEN; ,_; + e;; 3)
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GAPppr it = Ui + B1BBpirr i,t—lI(CADIFF it-1 = V) + B2BBprr i,t—lI(CADIFF it—1 > Y) +
+ 61CApjprit-1+ 02GDPpipp i1 + O3INFLppp ir—1 + O4DEBTpipp ip—1 +
+050PEN; ;1 + e “4)
For double threshold model, we write:
GAPppp i = Ui + BiBBorr it—11(CApirr ie-1 < v1) +
+ B2BBpirr ie-11 (Y1 < CApirr ie-1 < ¥2) +
+ B3BBprr i,t—lI(CADIFF it—1 > Vz) +
+ 61CApjprit-1 + 02GDPpipp -1 + O3INFLpjpp p—1 + O4DEBTpipp ip-1 +
+ 050PEN;;_1 + e (5)
Our variables are defined in the following way:

GAPppr s a business cycles synchronization measured as |GAP; — GAPg,|;, and
GAP is an output gap in % of potential GDP; i denotes a country, EA
denotes the euro area average

BBpirr is a fiscal convergence expressed as |BB; — BBg,|;, and BB is a budget
balance: government net lending / borrowing (% of GDP)
CAprr is difference between current account balances (% of GDP) in country i

and in the euro area : |CA; — CAg4l; - a threshold variable

GDPprr  is difference between GDP growth rates (annual, %) in country i and in
the euro area : |GDP; — GDPg4|;

INFLppr is difference between inflation rate (annual, %) in country i and in the
euro area : |INFL; — INFLgy,|,

DEBTppr is difference between public debt-to-GDP ratio in country i and in the
euro area : |DEBT; — DEBTg,|,

OPEN is a country’s trade openness measured as (exports + imports) / GDP
(expressed in % of GDP)

Our threshold model specifies two types of explicative variables: regime-dependent
variable and regime-independent variables. Firstly, regime-dependent variable (i.e.
|BB; — BBg4| in our model) depends on regime of threshold variable (i.e.
|CA; — CAg,)). Its estimated coefficients B, 82, B are different for each interval of the
threshold variable (note that threshold intervals are determined by the estimation of
thresholds y; and y,). Secondly, regime-independent variables are control variables,
which explain the evolution in output gap differences (explained variable) and their
estimated coefficients 8, 8,, 05, 8,4, 05 are same for each threshold variable interval. Our
threshold model includes these regime-independent variables: CAp;rr, GDPpipp,
INFLppp, DEBTppr and OPEN. Furthermore, in order to avoid an endogeneity bias in
model estimation, we decided to set one-year lag for each explicative variable and
threshold variable. This approach is generally applied by several authors, e.g. Baum et
al. (2013).

It should be pointed out that macroeconomic theory (Mundell-Fleming model
(Mundell, 1963) or Keynesian theory of absorption) states for a positive relation
between budget imbalance and current account imbalance, which is known as twin
deficit hypothesis (Abell, 1990). In this context, it would be also interesting to search
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for this “twin relation” and show whether and how it applies to the business cycle
synchronization; which offers other open opportunities for future research.

3 Problem solving

Tab. 1 presents the estimation of single and double threshold models showing the
impact of current account differences vis-a-vis the euro area (CApirr) on relation
between fiscal differences (BBpirr) and business cycle synchronization (GAPpirr).

Tab. 1: Threshold model estimation

Dependent variable: Output gap differences (GAPpirr)
Single threshold m. | Double threshold m.
Estimated threshold: | Estimated thresholds:
T1=5.676 T1=5.249, T2=11.696
Estimate Error Estimate Error
Regime-dependent variables
BBpirr,-1 (if CApirre1 < 5.676) Bi | 0.192 *** | (0.041)
BBpirr-1 (if CApiprs1 > 5.676) B2 | -0.077 (0.090)
Regime-dependent variables
BBpiFr,-1 (if CApirrs1 < 5.249) B1 0.201 *** | (0.040)
BBpiFrt-1 (if 5.249 < CApirr1 < 11.696) | B2 -0.030 (0.085)
BBopirrt-1 (if CApirr1 > 11.696) B3 -0.240 * (0.130)
Regime-independent variables
CADIFF,t-1 01| 0.144 *** | (0.051) | 0.164 *** | (0.047)
GDPpirr -1 02 | 0.321 *** | (0.085) | 0.313 *** | (0.082)
INFLDpiFF, -1 03 | 0.231 (0.159) | 0.225 (0.153)
DEBTDIFF -1 04 | 0.060 *** | (0.013) | 0.059 *** | (0.012)
OPENt1 0s | -0.002 (0.004) | -0.0004 (0.004)

Notes: ***=01, **=05, *=.1 indicate 1%, 5%, 10% significance level; The threshold model is a panel data
threshold model with individual fixed effect. Regime-dependent variable: budget balance differences BBpirr: the
estimated coefficient between BBpirr and GAPpier is different for each interval of CApirr fixed by the threshold
variable estimates). Regime-independent variables are independent from CAppr intervals. A correlation matrix
confirmed no co-linearity between explicative variables. Errors: heteroscedasticity corrected standard errors. Panel
unit root tests concluded for stationarity in our panel: Levin et al. (2002) test: -12.548*** Im et al. (2003) test: -
16.227*** Maddala and Wu (1999) test: 263.83*** (null hypothesis: no stationarity).

Source: Own calculations, output from R

Single threshold model divides current account (in % of GDP) differences in two
intervals (CApirr < 5.676% and CApirr > 5.676%). Double threshold model properly
extends the results of single threshold model and divides our sample in three regimes:
I) CApirr smaller than 5.249%, II) CApirr between 5.249% and 11.696%, 1) CApirr
higher than 11.696%.

If current account differences (CApirr) are smaller than 5.249% (1% interval), there
1s a significant positive relation between budget balance differences (BBpirr) and output
gap differences (GAPpirr): B1 = 0.201 (see Tab.1). It means that a decrease in budget
balances differences, i.e. a fiscal convergence, is accompanied by a decrease in output
gap differences, i.e. by higher business cycle synchronization. If current account
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differences (CApirr) are in the 2™ interval - between 5.249% and 11.696%, there is no
significant relation between BBpirr and GAPpirr. It means that a decrease in budget
balance differences does not lead to smaller output gap differences and we cannot
conclude for higher business cycles synchronization. Here, in situation of higher current
account differences, a fiscal convergence is not accompanied by tighter business cycles.
If current account differences (CApirr) are higher than 11.696%, the model concludes
for a negative relation between BBpirr and GAPprrr (B3 = -0.240, see Tab.1). If current
account differences are too large, even a decrease in budget balance differences cannot
lead to business cycle synchronization. The estimated model shows that a fiscal
convergence, which is accompanied by high current account differences, even leads to
output gap divergence (i.e. business cycle de-synchronization).

Checking for robustness of estimated model is presented in Tab.2, which concludes
that our model can be considered as a robust one.

Tab. 2: Robustness check of estimated threshold model

Dependent variable: Output gap differences (GAPDirr)
M1 M2 M3 M4 M5

Estimated thresholds T1 | 5.249 5.254 5.676 3.323 3.323

T2 | 11.696 11.696 11.696 11.696 11.696
Regime-dependent variables
BBDIFE -1 (CADIFEt-1 <T1) B 0.201 *** | (0.205 *** | (0.204 *** | (0.142 *** | (.143 ***
BBDIFE,t-1 (TI < CADIFF,t-1 <T2) B2 | -0.029 -0.040 -0.048 -0.039 -0.043
BBDIFEt-1 (CADIFFt-1 > T2) B3 | -0.240 * -0.272 * -0.273 * -0.352 ** | -0.349 **
Regime-independent variables
CADIFF.t-1 01 | 0.165 *** | 0.176 *** | 0.173 *** | 0.187 *** | (0.179 ***
GDPpirrt-1 0Oy | 0.312 *** | 0.310 *** | 0.31] ***
INFLDIFF t-1 0s | 0.226 0.213 0.199
DEBTDIFF,t-1 04 | 0.059 *** | 0.058 *** | 0.058 *** | 0.062 *** | 0.063 ***
OPENL.1 0s -0.002 0.005

Notes: ***=01, **=.05, *=.1 indicate 1%, 5%, 10% significance level. However, the estimated coefficient of
BBopirr in the third interval is more significant for models M4 and M5, we did not decide for these models because
of the instability of this coefficient in comparison with their single threshold model version. Moreover, the models
M4 and M5 do not include an impact of GDPpyrr, which is significant in our basic model (see Tab. 1) and models
M1 - M3.

Source: Own calculations, output from R

As far as regime-independent variables (see model in Tab. 1), CApirr, GDPpirr and
DEBTpirr have a significant impact on output gap differences. Firstly, the model
concludes for positive relation between current account and output gap differences (61 =
0.164), which supports our results for regime-dependent variable in three intervals.
Higher current account differences (CApirr) lead to higher output gap differences
(GAPpirr), hence a business cycle divergence. Secondly, the model concludes for a
positive relation between GDP growth differences (GDPpirr) and output gap differences
(02=0.313, Tab.1). A decrease in GDPpyrr leads to a decrease in GAPpyrr, 1.e. higher
business cycles synchronization. This result supports the idea that a real convergence
(e.g. a convergence of GDP growth rates measured by a sigma convergence) leads to
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tighter output gaps and higher business cycle synchronization. Thirdly, the model shows
a positive relation between public debt-to-GDP differences (DEBTpirr) and output gap
differences (04 = 0.059, Tab.1). Higher differences in public debts (i.e. differences
between northern and southern European countries) lead to higher output gap
differences, hence smaller business cycle synchronization.

4 Discussion

Tab. 3 depicts a distribution of countries in three intervals of current account
differences vis-a-vis the euro area average (CApirr), which have been estimated by
threshold model (see Tab. 1): 1) <5.249%; 2) 5.249% - 11.696%; 3) > 11.696%.

From 2002 to 2004, majority of countries has been situated in the 1% interval with
CAprrr smaller than 5.249% (see Tab. 3), in which the threshold model confirms a
positive relation between budget balance differences and output gap differences.
Therefore, a decrease in budget balance differences is accompanied by a decrease in
output gap differences. If budget balance differences vis-a-vis the euro area average
decrease?, the threshold model concludes for positive impact of fiscal convergence on
business cycle synchronization. However, from 2005, number of countries in the 1%
interval started to diminish as they moved to the 2" interval (see Tab. 3) with CApirr
from 5.249% to 11.696%, in which the model confirms no significant impact of fiscal
convergence (i.e. a decrease in budget balance differences) on business cycles
synchronization. The main reason of this movement was the evolution of increasing
current account imbalances discussed by many authors in that period (Cooper, 2006;
Cooper, 2007; Gruber and Kamin, 2007; Aizenman and Sun, 2010). Over the time
period 2005 - 2009, when we observed a rapid increase in current account deficits in
southern Europe, e.g. Greece, Portugal, Spain, Malta, Cyprus; and simultaneously an
increase of current account surpluses in northern Europe, e.g. Germany and
Netherlands, these countries are moved into the 2™ interval and we conclude for no
impact of budget balances differences on output gap differences, i.e. no relation
between fiscal convergence and business cycles synchronization. Brunet and Guichard
(2011) even underlined the existence of current account “duality” between northern
and southern European countries, having common evolution inside the group of
countries. Surplus countries gained from higher exports (having so called “mercantilist
strategy”’), which permitted higher economic growth without fiscal deficits. However,
in deficit countries, trade deficits decreased an output and an economy had to stimulate
an economic growth by government spending, leading to large fiscal deficits (strategy
called as “strategy of indebtedness”).

2 We suppose a fiscal convergence only if budget balance differences (vis-a-vis the euro area average, BBp in
our model) decrease. Note that budget balance differences, vis-a-vis the euro area, do not decrease for each
country and for each year. In this case, we cannot interpret it as a positive relation between fiscal convergence
and output gap differences, but the relation between fiscal divergence and output gap differences.
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Tab. 3: Percentage of countries in three regimes, by year.

CAoprrr interval <5.249% 5.249% - 11.696% >11.696%
Positive Not significant Negative
E:t‘jvte“e’l‘l‘ (B1=0.201 **%) (B2 = -0.030) (B3 = -0.240 *)
BBoir and Fiscal convergence Fiscal convergence Fiscal convergence
GAPpirr l l !
BCS no BCS BC divergence
Year % of countries situated in the interval
2002 71% (AT, BE, CY, FR, DE, EL, | 29% (EE, FI, LU, PT, SK) 0%
IE, IT, MT, NL, SI, ES)
2003 65% (AT, BE, CY, FR, DE, IE, | 35% (EE, FL, EL, LU, PT, SK) | 0%
IT, MT, NL, SI, ES)
2004 76% (AT, BE, CY, FL FR, DE, | 18% (EL, LU, PT) 6% (EE)
IE, IT, MT, NL, SK, SI, ES)
2005 47% (AT, BE, FI, FR, DE, IE, 1T, | 47% (CY,EL, LU, MT,NL, PT, | 6% (EE)
SI) SK, ES)
2006 47% (AT, BE, FL, FR, DE, IE, IT, | 53% (CY, EE, EL, LU, MT,NL, | 0%
SI) PT, SK, ES)
2007 41% (AT, BE, FLFR, IE, IT, SI) | 53% (CY, DE, EL, LU, MT, | 6% (EE)
NL, PT, SK, ES)
2008 47% (AT, BE, FL, FR, IT, MT, | 41% (cY, DE, IE, LU, NL, PT, | 12% (EE, EL)
SK, SI) ES)
2009 47% (BE, FI, FR, IE, 1T, MT, SK, | 41% (AT, EE, DE, LU, NL, PT, | 12% (CY, EL)
SI) ES)
2010 59% (AT, BE, EE, FL FR, IE, IT, | 35% (CY, DE, LU, MT, NL, | 6% (EL)
SK, SI, ES) PT)
2011 65% (AT, BE, EE, FI, FR, IE, IT, | 35% (CY, DE, EL, LU, NL, PT) | 0%
MT, SK, SI, ES)
2012 71% (AT, BE, CY, EE, FL FR, | 29% (DE, EL, LU, NL, PT) 0%
IE, IT, MT, SK, SI, ES)
2013 82% 18% (cy, DE,NL) 0%
2014 88% 12% (cy,NL) 0%
2015 82% 18% (cy, MT, NL) 0%
2016 94% 6% (DE) 0%
2017 88% 12% (cv, 1E) 0%

Notes: BCS = business cycle synchronization, BC = business cycles, CA is lagged by one year, i.e. current
account in 2001 corresponds to the year 2002 in the Table.

Source: Own calculations, output from R

Thereafter, a number of countries situated in the 2™ interval diminished and the
countries moved back to the 1% interval. From 2013 to 2017, 82-94% of countries are
situated in the 1% interval (see Tab. 3), which confirms that, after crisis, when current
accounts adjusted (see IMF, 2014), we conclude for a positive relation between budget
balance differences and output gap differences, i.e. if budget balance differences
decrease, we conclude for a positive impact of fiscal convergence on more similar
business cycles. It should be noted that southern European countries having typically
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large current account deficits (e.g. Greece, Portugal, Spain) succeeded to adjust their
deficits after crisis (IMF, 2014), which is in line with our results and their movement
from the 2" (3) to the 1% interval. As far as countries situated in the 3™ interval;
Estonia, Greece and Cyprus had deep current account deficits and their current account
differences vis-a-vis the euro area average (CApirr) were higher than 11.696% and their
evolution even contributed to business cycle divergence over the years 2004 - 2005 and
2007 - 2010.

Conclusion

The paper focuses on interactions between budget balance differences (vis-a-vis the
euro area average), current account differences and output gap differences. It aimed to
contribute to existing empirical studies by joining together two effects in one model: the
impact of fiscal convergence (i.e. budget balance differences) and current account
imbalances on business cycle synchronization. In order to join the two effects, we
estimated a panel data threshold model, which permitted to estimate the relation between
budget balance differences and output gap differences, while this relation depends on
estimated threshold values of current account differences. Annual panel data cover the
euro area countries over the time period 2001 - 2017.

The estimated panel data double-threshold model determined three intervals of
current account differences. In each individual interval, it estimated different relation
between budget balance differences and output gap differences. Therefore, it permitted
to determine if fiscal convergence leads to tighter business cycles in each interval of
current account differences and how this relation depends on the extent of current
account imbalances. Firstly, if current account differences are small enough (i.e. current
account, in % of GDP, difference of each individual country vis-a-vis the euro area
average is smaller than 5.249%), the model concluded for a positive relation between
budget balance differences and output gap differences and therefore, if budget balance
differences decrease, a fiscal convergence leads to higher business cycle
synchronization. From 2013 to 2017, 82 — 94% of countries are situated in this 1%
interval. Secondly, if current account differences are in the interval from 5.249% to
11.696%, the threshold model concluded for no significant impact of fiscal convergence
on tighter business cycles. Thirdly, if current account differences are higher than
11.696%, the model reveals even a negative relation between budget balance differences
and output gap differences.

As far as policy implications, economic policies can achieve more synchronized
business cycles through a fiscal convergence, but they had to take into account the extent
of current account imbalances. To conclude, in order to achieve tighter business cycles,
it is necessary to control convergence in current account differences as well. Finally, as
our results conclude for non-linear relationship, i.e. in case of small current account
differences, higher fiscal synchronization leads to tighter business cycles, and in case of
large current account differences, higher fiscal synchronization leads to business cycle
divergence; our paper points out also many open research questions for further analysis
in this field.
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