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VARIABLES
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ABSTRACT
Turkish economy is heavily dependent on oil and natural gas, as the latest figures from
International Energy Agency (IEA) show that Turkey imports 90% of its total liquid fuels.
Therefore a more volatileil price can have consequences on macroeconomiablas in
Turkey. It is empirically evident that an increase in oil prices followed by deterioration in macro
economic variables while a decrease in oil price has relatively lower expansionary effect on
macro economic variables. This paper analyzestimmomic effects of oil price on the major
Turkish macro economic variables, including Gross Domestic Product (GDP), Consumer Price
Index (CPI) and Real Effective Exchange Rate (REER) on the basis of quarterly data from
2003Q1 to 2015Q3. Firstly, ADF, KPSBP unit root tests and Ziv@ndrews,Lumsdaine
Papell unit root tests allowing for structural breaks are used to characterize the time series.
Additionally, Granger causality test is performed to give a clearer picture of how these
variables are relatedThe results show that Gross Domestic Prod@dtPrice and Consumer
Price Index are stationary, while Real Effective Exchange Rate have unit root in Turkey. Test
results indicate that, there is a casual relationship from oil price to GDP and to CPI.
Furthermore, there exist a bidirectional causality between GDP and CPI in Turkey.
Keywords:Causality, consumer price index, oil price, real effective exchange rate, Turkey

1. INTRODUCTION

Turkish economy is heavily dependent on oil and natural gas,easatbst figures from
International Energy Agency (IEA, 2015) show that Turkey imports 90% of its total liquid
fuels. Therefore a more volatitel price can have consequences on macroeconomic variables
in Turkey. It is empirically evident that an increaseoil prices followed by deterioration in
macroeconomic variables additionally, from the theoretical point of view, it is important to
examine the impact of oil prices on economic growth and the relationship between oil price and
macroeconomic variablesMany scholars studied the relationship between oil price and
macroeconomic variables such as Gross Domestic Product (GDP), Consumer Price Index,
interest rate, unemployment, stock price, and etc. The results differed from each other due to
methodologiesyariables, and data. This study examines the economic effects of oil price on
the major Turkish macroeconomic variables, including Gross Domestic Product (GDP),
Consumer Price Index and Real Effective Exchange Rate from the period of 2003Q1 to
2015Q3. Firdy, ADF, KPSS, PP unit root tests and ZinAndrews unit root test allowing for
structural breaks are utilized tharacterize the time series.
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Additionally, Granger and Toda Yamamoto causality tests are performed to give a clearer
picture of how theseariables are related. The rest of the paper is organized as follows. The
second section presents the literature review. The third section presents the data. The fourth
section shows the methodology and empirical results. The fifth concludes.

2. LITERATUR E REVIEW

There is vast empirical literature on the relationship between oil prices and exchange rate.
Amano and Van Norden (1998) investigate the relationskigis between oil price shocks and

the US real effective exchange rate for the period of WM272993M1 for US. The results

show that oil prices may explain the real exchange rate shocks during this Qenioakero

and Tamarit (2002) test the determination of the equilibrium real exchange rate of the peseta
bilateral real exchange rate vVisvis a group of EU countries and found that oil price is among

of important determinants of Spanish exchange rate. Chen and Chen (2007) examine the long
run relationship between real oil prices and real exchange rates utilizing panel tests for the
period of B72M1- 2005M10 for G7 countries. They found that real oil prices deeply affect
real exchange rate movements. Additionally, there exist relationship between real oil prices and
real exchange rates. Akram (200dyestigate the probability of a ndimear relationship
between oil prices and the Norwegian exchange rate for the period 19ZQ00M4. They

found significant evidence of a nedimear negative relationship between Norwegian exchange
rate and oil priceHuang and Feng (2007) investigate the impddail price shock on China's

real exchange over the period of 1996M005M10 using structural VAR model. They found

that oil price shocks caused a relatively modest appreciation of the real exchange rate in the
long run. Cifarelli and Paladino (2010) € the relationship between oil prices, stock prices
and US dollar exchange rate utilizing a behavioral ICAPM apprimaithe period of 6 October

1992 to 24 June 2008 for US. The results present that oil prices cause stock price and exchange
rate changesegatively.

Lizardo and Mollick (2010) investigate the effectsdfprice shocks in determining the value

of the USD. They found that while an increase in real oil prices lead to a significant depreciation
of the USD against net oil exporter currengcisach as Canada, Mexico, and Russia, the
currencies of oil importers, such as Japan, depreciate relative to the USD when the real oil price
rises. Chaudhuri and Daniel (1998) test the real oil price behavior to the nonstationary behavior
of real US dollarfor 16 OECD countriesver the posBretton Woods period applying
cointegration and causality tests. They found that oil price behavior is the cause of the
nonstationary behavior of US dollar real exchange rates. Issa, Lafrance and Murray (2008)
investigatethe relationship between the Canadid® dollar real exchange rate and real energy
prices over the 1973Q2005Q4 sample period. They found an evidence of a negative
relationship between the Canadian real exchange rate and real energy prices.

Habib anl Kalamova (2007) examines the impattreal oil price has an impact on the real
exchange rates on Norway, Russia and Saudi Arabia. While they found a a positivenlong
relationship between the real oil price and the real exchange rate for Rusk@&,cases of
Norway and Saudi Arabia they hardly find any evidence in favor of the impact of the real oll
price on the real exchange rates of Norway and Saudi ABasiaer, Haug and Sadorsky
(2016) examines the impact of oil shocks on real exchangefoatasample of oil exporting

and oil importing countries utilizing Markeswitching models They found evidence that oll
supply shocks influence exchange rates. They provide evidence in the existence of regime
switching for the effects of oil shocks onateexchange rate§.urhan, Hacihasanoglu and
Soytas(2013) examines the impact of oil prices on exchange rates using daily data series from

January 3, 2003 to June 2, 2010 for selected
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show that an increasen o i | prices makes a significant
currencies.

Jayaraman and Choong (2009) examine the effects of oil price on economic growth for Pacific
Island countries (Samoa, Solomon Islands, Tonga and Vanuatu) utilizing the ARIDd®D
testing methodology. The empirical results reveal that oil price, gross domestic product and
international reserve are interrelated in these countries. Additionally, they found that there
exists a undirectional relationship from oil price and inta@tional reserves to economic
growth. Hanabusa (2009) examines the relationship between oil price and economic growth
from the period of 2000 to 2008 utilizing an exponential generalized autoregressive conditional
heteroskedasticity (EGARCH) model for dap The results show that the economic growth rate
Grangercauses oil price changes.

Prasad, Narayan and Narayan (20@vgstigate the relationship between real GDP and oil
prices over the 197@005 sample period. The results exhibit that an incrigesi price has a
positive, inelastic, effect on real GDP, inconsistent with the literature.

Darrat, Gilley and Meyer (1996) examine the presence of causality between oil prices, oil
consumption, real output using VAR model for the perioti3f0 to 1993or USA. The results

show that there exist mixed resulistween variables, additionally; tled price changes are

not a major cause of U.S. business cycles. Lardic and Mignon (2008) investigate ttexriong
relationship between oil prices and GDP aiilg asymmetric cointegration for the period of
1970M1 to 2004M3 for U.S., G7, Europe and Euro area countries. They provide evidence for
asymmetric cointegration between oil ©prices
effect of oil price changegnder three scenarios utilizing TurGEM The simulation results

show that in both low and high oil prices have an important effect on Turkish macroeconomic
indicators.

3. DATA

Data used in this study extracted from different sources. Turkish Consuiceiritiex (CPI),

and seasonally adjusted Gross Domestic Product (GDP) in 1998 prices and Reel Effective
Exchange Rate of Turkish Lira obtained from Central Bank of Turkey, while crude oil prices is
extracted from International Energy Agency. An increadREER implies an appreciation of

the Turkish Lira. Furthermore, all variables are converted into natural logarithms. All series are
shown in Figure 1. The shaded areas in the figures denote2R037Housing Bubble and
Financial Economic Crisis.

Figure following on the next page
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Figure 1 - Series used in the analysis

4. METHODOLOGY AND EMPIRICAL RESULTS

Firstly, we utilize Augmented Dickey Fuller (ADF), KwiatkowsRhin-Philips-Schmidt
(KPSS),Phillips-Perron (PP) unit root tests and Ziadrews (ZA) unit root test allowing for
structural breakso characterize the time series. Additionally, Granger and Toda Yamamoto
causality tests are performed to give a clearer picture of how these \aaeblelated. In ADF

unit root test we follow methodology outlined in Enders (2008). Accordingly, in ADF test we
evaluate the integration order of the series based on the models,

Model A:3® %o | ® %0 B | 3® 6]
Model B:3® %o 1 ® B | a®© 6]
Model C3® | ® B | 3® 6]
Tablel - ADF test results
ADF
Model A Model B Model C
Series
k t a k t £ k t
Inoil 1| -2.228484 3.961071 | 1| -2.805419*** 3.985523* |1 0.072719
Ingdp 1|-3.071.266 5.366045 |1| -1.823992** 5.244421** |0 3.631602
Incpi 1| -2.718195 3.863197 |6| -1.875327** 30.35135*** |8 1.339916
Inreer 1| -2.713092 4673401 |1 -2.523179 3.188781 1 -0.131903
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In the light of the unit root test methodology chosen, our ADF test results are given in Table 1.
ADF test results show that Inoil exhibits a level stationary nature as we can reject the null of
unit root with 90% confidence. Furthermore, Ingdp and Inepes show similar characteristics

with that of Inolil, since we can reject unit root hypothesis at 5% and 1% significance levels in
Model B, respectively. On the other hand, Inreer is found to be nonstationary in both three
models. Therefore, ADF test rdtsuindicate that Inoil, Ingdp, Incpi and Inreer are 1(0), 1(0),
1(0), and I(1), respectively.

Table2 - PP and KPSS test results

PP

Model A Model B Model C KPSS
Series | Bandwith t Bandwith t Bandwith t h, N
Inoil 5 -1.042345 4 -2.036741 5 0.097547| 0.189612* 0.579762**
Ingdp 1 -2.554098 0 -1.813214 1 3.334884| 0.089031 | 0.916341***
Incpi 7 -3.759155** 14 -1.894993 18 15.49929| 0.221855**4 0.958121**
Inreer 0 -3.089515 1 -3.018443** 2 0.098191| 0.238879* 0.257900

PP and KPSS test results are presented in Table 2. PP and KPSS unit root tests give mixed
results compared to ADF test results. In particular, PP and KPSS test results show that Inoil and
Ingdp are integrated order of 1. Because the period-20Q8 witnesed serious global
economic crisis and structural changes, to have a better idea on the characteristics of the series
we apply Zivot Andrews (ZA) unit root test allowing single endogenous structural break in
level, trend, and both in level and trend. Tasult of ZA unit root test are shown in Table 3.
According to ZA test result we can reject the null of unit root hypothesis for Ingdp and Incpi,
giving rise to the conclusion that both series are integrated order of zero. Besides, corresponding
break dées in level and in both level and trend for Ingdp series are 2008, coinciding with the
Housing Bubble and Financial Economic Crisis. On the other hand, unit root test results show
that Inoil and Inreer series are still integrated order of one, even aftsidering single
endogenous break in the series. However, because we focus on a period in which more than one
endogenous break might have occurred, we apply another unit root test which considers two
endogenous structural breaks in the series. Therdfonesdaine Papell (LP) unit root test is

used. Table 4 exhibits the LP test results.

Table3 - Zivot Andrews unit root test results

‘ Zivot Andrews
Model Level Trend Both
. L Time of . Time of - .

Series Statistics Break Statistics Break Statistics Time of Break
Inail -3.03147 2013:04 -4.00242 2013:04 -3.97151 2013:03
Ingdp | -13.2042*** 2008:04 -9.99705*** 2005:04 -15.8460*** 2008:04
Incpi -4.27474 2006:02 -5.01487*** 2008:03 -5.33212** 2009:02
Inreer -3.77383 2005:03 -4.38402 2008:01 -4.48159 2008:04
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Considering two structural breaks gives totally different picture regarding the characteristics of
the series. Accordingly, we find that all the series are integrated order of degree zero with the
exception of Inreer, which is found to be I(1). It is nobety that the results of LP unit root

test are highly in parallel with ADF test results. Hence we conclude that Inoil, Ingdp and Incpi
are 1(0), while Inreer is I(1).

Table4 - LP unit root test results

Lumsdaine Papell

Model Level Trend Both
Series| Statistics Time of Break Statistics Time of Break Statistics Time of Break
Inoil 3.7851 2008:03 2013:03 -4.7975 2005:04 2013:04 -8.1504** 2008:03 2013:04

_ Fkk
Ingdp | -17.2331 2008:03 2013:03 -15.1302** | 2007:04 2009:03| -21.4490** | 2008:03 2011:01

Incpi | -6.1714** 2006:01 2010:02 -6.0689 2009:01 2011:02 -6.6481 2008:01 2011:03

Inreer | -4.8391 2010:04 2013:02 -4.2034 2008:01 2010:04 -5.5048 2008:03 2010:04

After determining the integration degrees of the variable, we proceed to unearth the casual
relationships between these variables. To this end, we utilize Granger causality test. The lag
structure of the model is determined by Akaike Information Criteki€) as 4. Granger
causality test results are shown in Table 5. According to the results, there is a unidirectional
Granger causality from oil prices to GDP at 5% significance level. As expected, we reject the
null hypothesis that oil price does not Grangauses CPI with 95% confidence. On the other
hand, according to the results, we observe a bidirectional Granger casual relationship between
CPI and GDP at 10% significance level.

Table5 Granger causality test results

Null Hypothesis: Lag F-Statistic Prob.
LNGDP does not Granger Cause LNOIL 4 2.07461 0.103:
LNOIL does not Granger Cause LNGDP 3.71442* 0.012(
LNCPI does not Granger Cause LNOIL 4 0.91937 0.462.
LNOIL does not Grangetause LNCPI 2.90390* 0.034:
DLNREER does not Granger Cause LNOIL 4 0.65542 0.626¢
LNOIL does not Granger Cause DLNREER 1.10871 0.367(
LNCPI does not Granger Cause LNGDP 4 2.24944 0.081¢
LNGDP does not Granger Cause LNCPI 2.48387 0.059¢
DLNREER does not Granger Cause LNGDP 4 0.75522 0.561(
LNGDP does not Granger Cause DLNREER 1.00010 0.419¢
DLNREER does not Granger Cause LNCPI 4 0.30919 0.870(
LNCPI does not Granger Cause DLNREER 0.60240 0.663:
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5. CONCLUSION

This paper examines the economic impact of oil price on the major Turkish macroeconomic
variables, including Gross Domestic Product (GDP), Consumer Price Index (CPIl) and Real
Effective Exchange Rate (REER) for the period of 2003Q1 to 2015Q3. Firstly, KRPFS,

PP unit root tests and Ziv#tndrews,Lumsdaine Papelnit root tests allowing for structural
breaks are used to characterize the time series. In addition, Granger causality test is performed
to give a clearer picture of how these variables argectld@he results show that Gross Domestic
Product,QOil Price and Consumer Price Index are stationary, while Real Effective Exchange
Rate have unit root in Turkey. The tessults indicate that there is a unidirectional Granger
causality from oil prices t@&DP at 5% significance level. As expected, we reject the null
hypothesis that oil price does not Granger causes CPI with 95% confidence. On the other hand,
according to the results, we observe a bidirectional Granger casual relationship between CPI
and GDP at 10% significance level.
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ABSTRACT
It is known that many international organizations dockign experts study different directions
of constitutional economics in order to reveal legislative preconditions of the economic
development. There is no doubt thaewf the important ingredients of the development and
empiric implementation of the @gram of the constitutional regulation of soetonomic
relationships is the assessment of the constitutional level of the economy. In order to solve the
abovementioned problem we suggest to use the tools of factor anaysrethod of data
reductions In this article we have improved the Rule of Law Index by World Justice Project
and create more integral index in order to estimate the progress of countries in this\&gea
have suggested the methodology that helps us to define scale coefficientserptbéss the
comparative significance of the abemrentioned index. In addition, we measure and analyze
the integral index of the constitutional level for 102 countries. Moreover, the -ahentoned
methodological approach will also help to find out gayisthe constitutional development,
providethe guidelindor the constitutional development policy of the economy and fulfill them
with high efficiency.
Keywords:Constitutionalism, regulation, assessment, rule of law, justice, methodology, factor
analysis, development, econorogmparative, policy, efficiency

1.INTRODUCTION

The assessment of the constitutional level of the economy through the integrairodders
guidance for countries to reveal the problems of the constitutional and legislative regulation of
economic relationships, develop and apply the programs of their sol(@ocisanan, James

M., (1990 The Domain of Constitutional EconomicsConstitutional Political Economy Vol.

1, No. ], p. 49).

With the help of that index it will be possible to measure the constitutional level of the economy,
make crosgountries comparisons and make dynamic resear¢i&sutyunyan G.,
(2016)Constitutional Monitoring, Yerevan, Njar, p. 108 Moreover, the index will give an
opportunity to implement econometric analysis to assess the correlation between the
constitutionalism of the economy and its parameters as a part of the development of the entire
system.

10


mailto:armen_ktoyan@mail.ru
mailto:ani.kh88@mail.ru

13th International Scientific Conference on Economic and Social Development
Barcelona, 146 April 2016

2. METHODOLOGY

Nowadays, the Rule of Law index by World Justice Project is broadly used to measure the
legislative regulation of public relationships and its efficiency. The index is calculated as an
average of 44 indicators of 8 areas and scaarge from 0 tol (with 1 indicating strongest
adherence to the rule of law, the effective legislative regulation of public relationships
However, it has also some disadvantages that are typical for such indexes. Particularly, all
indicators are simplaveraging that means that they all have the same significance, that is the
main shortcoming of this methodology. In this context, it is vital to develop the integral index
of the constitutional level of the economy based on the scales derived from thparetive
significance.

To solve the abovenentioned problem we propose to use the tools of factor analyses. We have
made factor analysis for 44 ingredients of the Rule of Law index by WJP organization for 102
countries. As a result of the analysis cdesing the comparative significance of each
ingredient, we obtained scale coefficients and based on them created the index that measure the
constitutional level of the economy. The countries considered in our research are listed below.

Table 1. The couries included in the research

Afghanistan | Canada Georgia Kyrgyzstan | Norway Sri Lanka
Albania Chile Germany Lebanon Pakistan Sweden
Argentina China Ghana Liberia Panama Tanzania
Australia Colombia Greece Macedonia | Peru Thailand
Austria Costa Rica | Guatemala | Madagascar | Philippines | Tunisia
Bangladesh | Cote d'lvoire | Honduras | Malawi Poland Turkey
Belarus Croatia Hong Kong | Malaysia Portugal Uganda
. , Rep. of :

Belgium Czech Rep. | Hungary Mexico Korea Ukraine
Belize Denmark India Moldova Romania UAE
Bolivia Dominican Indonesia | Mongolia Russia Uplted

Rep. Kingdom
ngzma & Ecuador Iran Morocco Senegal United States
Botswana | Egypt Italy Myanmar Serbia Uruguay
Brazil El Salvador | Jamaica Nepal Slerra Uzbekistan

Leone
Bulgaria Estonia Japan Netherlands | Singapore | Venezuela
E;;l(()lna Ethiopia Jordan New Zealand| Slovenia Vietnam
. . . South .

Cambodia | Finland Kazakhstan | Nicaragua Africa Zambia
Cameroon | France Kenya Nigeria Spain Zimbabwe

11
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In our analysis we have considered all 44 indicators that capture the adherence to the rule of
law in 9 areas:

CoNoOOrWNE

Constraints on Government Powers,

Absence of Corruption,

Open Government,

Fundamental Rights,

Order and Security,

Regulatory Enforcement,

Civil Justice,

Criminal Justice,

Informal Justice (World Justice Project, Rule of Law Index 2015,
http://worldjusticeproject.org/sites/default/files/roli_2015_0.pdf)

We conducted factor analysis with the help of SPSS program. The extraction of the factors was
based on the Principal Component method. As a result Initial Eigenvalues for the first 4
Principal components are more than 1 and 4 components are retained to describe of the
behaviour of all 44 indicators. Moreover, those 4 components define 81.4 pErtenthange

of cumulative variance.

Later in our research we tried to describe the each factor considering the strcuture of each factor
and it participation. The table below presents factors with initial indicators that have greatest

impact in the itegrity.

Table 2.The structure of factors by more significant initial indicators
(Continues on the next Page)

Factor Initial Indicators by significance SC".’II?
coefficient
8.2 Criminal adjudication system is timely and effective 0,87
8.3 Correctional system is effective in reducing criminal behavior 0,829
7.5 Civil justice is not subject to unreasonable delays 0,816
— 5.3 People do not resort to violence to redress personal grievances 0,805
S 8.1 Criminal investigation system is effediv 0,79
S |5.1 Crime is effectively controlled 0,773
L 1.4 Government officials are sanctioned for misconduct 0,731
2.4 Govemment officials in the legislative branch do not use public office fi 0714
private gain ’
6.3 Administrative proceedings atenducted without unreasonable delay | 0,704
4.7 Freedom of assembly and association is effectively guaranteed 0,954
4.4 Freedom of opinion and expression is effectively guaranteed 0,949
N 1.5 Government powers are subject to-gonernmentathecks 0,946
S 3.3 Civic participation 0,935
g 1.6 Transition of power is subject to the law 0,816
LL 1.1 Government powers are effectively limited by the legislature 0,809
4.5 Freedom of belief and religion is effectively guaranteed 0,717
4.6 Freedonfrom arbitrary interference with privacy is effectively guaranteg 0,716
5 6.2 Government regulations are applied and enforced without improper 0.609
*g o | influence '
L 8.5 Criminal system is free of corruption 0,585

12
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Factor Initial Indicators by significance SC"?‘I?
coefficient

7.3 Civil justice is free oforruption 0,58

2._1 Gover_nment officials in the executive branch do not use public office fq 0574
private gain ’

2._2 Gover_nment officials in the judicial branch do not use public office for 0551
private gain ’

2.3 Government officials in the policecathe military do not use public office 0537

for private gain
6.5 The Government does not expropriate without adequate compensatior 0,523

5.2 Civil conflict is effectively limited 0,657
< 7.2 Civil justice is free of discrimination 0,637
S 4.1 Equal treatment and absence of discrimination 0,589
§ 7.1 People have access to affordable civil justice 0,585
L 4.8 Fundamental labor rights are effectively guaranteed 0,579

4.2 The right to life and security of the person is effectively guaranteed 0,544

In Table 2 we can see that indicators that descr8th&reas play important role in Factor 1,

in Factor 2 the indicators of forth area prevail, it also includes 3,3 and 1,5 indicators that
measure the level of civil participation in decision making psscand nogovernmental
checks of government powers. Factor 3 mostly contains the indicators that describe the level of
corruption in different areas of public and Factor 4 is constructed based on civil conflict, civil
justice discrimination, equal treagmt and absence discrimination indicators.

Considering the abovmentioned discrimination we can name those 4 factors:

Factor 1.Effectivecriminal adjudication system and government regulation,

Factor 2. Civil freedom and participation in desicion makir@ecpss of government powers
Factor 3. Struggling again corruption,

Factor 4. Civil consensus.

3. RESULTS

In tables below the countries with higher values of each factor are presented. Considering the
description for each factor we can compare counage®rding to the results of the analysis,
assess the progress and gaps for each sector. As a result we have the rating of countries by the
constitutional level of the regulation of soe@donomic relationships for each sector.

Table 3. The countries withigher values by the first factor

Country Value Country Value Country Value
Singapore 2,476 United Kingdom 1,256 Kazakhstan 0,952
UAE 2,129 Japan 1,215 Canada 0,829
Uzbekistan 1,949 Germany 1,177 Estonia 0,793
Hong Kong 1,852 Sweden 1,131 United States 0,692
Norway 1,760 China 1,125 Poland 0,684
Austria 1,655 Netherlands 1,103 France 0,583
Finland 1,646 Belarus 1,102 Czech Republic 0,553
Republic of Korea 1,625 Australia 1,075 Myanmar 0,454
Denmark 1,432 Malaysia 1,037 Georgia 0,448
New Zealand 1,293 Vietham 1,024 Jordan 0,416
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Table 4. The countries with higher values by the second factor

Country Value Country Value Country Value
Norway 1,382 Liberia 1,080 Poland 0,859
Denmark 1,354 Belgium 1,079 Nepal 0,855
Sweden 1,352 Netherlands 1,075 Italy 0,831
Germany 1,271 United States 1,068 Jamaica 0,824
Austria 1,247 New Zealand 0,977 Uruguay 0,819
Ghana 1,225 Chile 0,950 Malawi 0,806
Finland 1,215 India 0,938 Indonesia 0,755
Costa Rica 1,204 Canada 0,935 Czech Republic 0,748
Australia 1,171 France 0,935 Estonia 0,747
Portugal 1,107 United Kingdom 0,896 Senegal 0,703

Table 5. The countries with higher values by the third factor

Country Value Country Value Country Value
Iran 2,492 United States 1,148 Netherlands 0,915
UAE 1,655 New Zealand 1,085 South Africa 0,857
Colombia 1,643 Canada 1,083 Sweden 0,849
Turkey 1,619 Costa Rica 1,041 Ecuador 0,823
Botswana 1,378 China 1,039 Egypt 0,812
Honduras 1,343 Brazil 0,999 United Kingdom 0,811
Uruguay 1,281 Malaysia 0,974 Singapore 0,781
Japan 1,240 Rep. of Korea 0,973 Greece 0,780
Australia 1,223 Hong Kong 0,954 Belgium 0,778
Chile 1,210 Belize 0,922 Guatemala 0,658

Table 6. The countries with higher values by the forth factor

Country Value Country Value Country Value
Venezuela 2,057 Uruguay 1,047 Belgium 0,789
Argentina 1,919 Croatia 1,040 Costa Rica 0,782
Slovenia 1,827 Macedonia 1,037 Bolivia 0,772
Spain 1,462 Panama 1,011 Denmark 0,707
Belarus 1,412 Dominican Rep. 0,988 Netherlands 0,699
Portugal 1,280 Romania 0,941 Serbia 0,657
Czech Republic 1,201 Bosnia and Herz. 0,861 Finland 0,655
Bulgaria 1,170 Estonia 0,855 Italy 0,638
Hungary 1,129 Vietham 0,854 Georgia 0,634
Ecuador 1,056 Greece 0,833 Uzbekistan 0,622

Table Communalities included contains important results for factor analysis. It defines the
extent of dispersion of variables to which the model explains. In Table Column Initial presents
initial communalities that are equal 1 and Extraction Column inslegdtracted communalities.

The higher the values, the more important role plays the initial indicator in the factor system,
and reverse, the lower is the values the less important role plays the indicator in the structure of
the model.

Hence, we can corgr the values of Column Extraction to attain the scale coefficients of
indicators and create the Integral Index of the Constitutional Level.

Normalizing the values of Extraction presented in Table Communalities we can obtain the
scalecoefficients of comarative significance of each indicator (Table 7).

14
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Table 7. The scaliecoefficients of the gredients of the Integral Indet the Constitutional level

Indicator Scalecoefficient
4.4 Freedom of opinion and expression is effectively guaranteed 0,02690
1.5 Government powers are subject to4gorernmental checks 0,02687
4.7 Freedom of assembly and association is effectively guaranteed 0,02664
3.3 Civic participation 0,02639
8.5 Criminal system is free of corruption 0,02610
1.2 Government powers aeffectively limited by the judiciary 0,02570
8.7. Due process of law and rights of the accused 0,02565
4.3 Due process of law and rights of the accused 0,02565
7.4 Civil justice is free of improper government influence 0,02553
2.2 Government official the judicial branch do not use public office for private gain 0,02543
2.1 Government officials in the executive branch do not use public office for private gain 0,02526
2.3 Government officials in the police and the military do not use public dffiqarivate gain 0,02518
7.3 Civil justice is free of corruption 0,02516
1.4 Government officials are sanctioned for misconduct 0,02514
1.6 Transition of power is subject to the law 0,02494
6.2 Government regulations are applied and enforced wittmpuoper influence 0,02452
4.2 The right to life and security of the person is effectively guaranteed 0,02434
8.3 Correctional system is effective in reducing criminal behavior 0,02411
8.2 Criminal adjudication system is timely and effective 0,02363
1.1 Government powers are effectively limited by the legislature 0,02346
6.1 Government regulations are effectively enforced 0,02337
8.6 Criminal system is free of improper government influence 0,02316
4.6 Freedom from arbitrary interference wttivacy is effectively guaranteed 0,02291
6.5 The Government does not expropriate without adequate compensation 0,02268
3.4 Complaint mechanisms 0,02264
4.1 Equal treatment and absence of discrimination 0,02259
4.8 Fundamental labor rights affectively guaranteed 0,02236
6.4 Due process is respected in administrative proceedings 0,02187
2.4 Government officials in the legislative branch do not use public office for private gain 0,02172
5.3 People do not resort to violence to redpessonal grievances 0,02124
4.5 Freedom of belief and religion is effectively guaranteed 0,02101
3.1. Publicized laws and government data 0,02097
3.2 Right to Information 0,02035
8.4 Criminal system is free of discrimination 0,02029
8.1 Criminalinvestigation system is effective 0,02011
7.7 ADRs are accessible, impartial, and effective 0,02010
6.3 Administrative proceedings are conducted without unreasonable delay 0,01996
7.2 Civil justice is free of discrimination 0,01983
1.3 Governmenpowers are effectively limited by independent auditing and review 0,01957
7.5 Civil justice is not subject to unreasonable delays 0,01897
7.1 People have access to affordable civil justice 0,01859
5.1 Crime is effectively controlled 0,01847
7.6. Civil justice is effectively enforced 0,01803
5.2 Civil conflict is effectively limited 0,01261

Multiplying the scalecoefficients presented in Table 7 with appropriate values of the indicators
and summarizing the results we can have the integral indexaihde considered as the index
of the constitutional level. The scores of the Integral Index of the Constitutional Level are

represented in Table 8.
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Table 8. The ranking of countries by the Integral Index of the Constitutionalism

Rank Country Score Rank Country Score Rank Country Score
1 Denmark 0,874 35 Croatia 0,590 69 Belize 0,466
2 Norway 0,871 36 South Africa 0,575 70 Kazakhstan 0,465
3 Finland 0,852 37 Jamaica 0,563 71 Mexico 0,462
4 Sweden 0,851 38 Hungary 0,562 72 Cote d'lvoire 0,460
5 Netherlands 0,834 39 Senegal 0,560 73 Burkina Faso 0,456
6 Austria 0,828 40 Bosnia & Herzeg. | 0,560 74 Moldova 0,454
7 New Zealand 0,826 41 Jordan 0,548 75 Kyrgyzstan 0,452
8 Germany 0,818 42 Tunisia 0,545 76 Russia 0,451
9 Australia 0,802 43 Malaysia 0,542 77 Ecuador 0,450
10 | Singapore 0,797 44 Bulgaria 0,538 78 Zambia 0,449
11 | UK 0,783 45 Brazil 0,532 79 Liberia 0,447
12 | Rep. ofKorea | 0,777 46 Macedonia 0,526 80 Kenya 0,443
13 | Japan 0,773 47 Mongolia 0,523 81 China 0,440
14 | Estonia 0,771 48 Argentina 0,517 82 Guatemala 0,435
15 | Canada 0,771 49 Nepal 0,516 83 Turkey 0,433
16 | Belgium 0,767 50 Panama 0,516 84 Sierra Leone 0,432
17 | Hong Kong 0,748 51 Philippines 0,510 85 Nigeria 0,425
18 | France 0,737 52 Albania 0,507 86 Madagascar 0,425
19 | United States 0,723 53 India 0,507 87 Uzbekistan 0,420
20 | Czech Rep. 0,716 54 Malawi 0,506 88 Egypt 0,411
21 | Poland 0,715 55 Indonesia 0,502 89 Iran 0,404
22 | Uruguay 0,710 56 El Salvador 0,499 90 Honduras 0,402
23 | Portugal 0,708 57 Belarus 0,498 91 Nicaragua 0,401
24 | Costa Rica 0,686 58 Thailand 0,495 92 Bolivia 0,397
25 | Spain 0,682 59 Colombia 0,493 93 Bangladesh 0,394
26 | Chile 0,674 60 Peru 0,491 94 Cameroon 0,393
27 | Slovenia 0,658 61 Morocco 0,490 95 Pakistan 0,391
28 | ltaly 0,649 62 Serbia 0,488 96 Uganda 0,391
29 | UAE 0,644 63 Sri Lanka 0,488 97 Ethiopia 0,383
30 | Georgia 0,636 64 Dominican Rep. 0,481 98 Myanmar 0,381
31 | Botswana 0,625 65 Ukraine 0,476 99 Afghanistan 0,349
32 | Romania 0,620 66 Lebanon 0,475 100 | Cambodia 0,342
33 | Ghana 0,600 67 Vietham 0,473 101 | Zimbabwe 0,339
34 | Greece 0,595 68 Tanzania 0,466 102 | Venezuela 0,292

4. CONCLUSION
To sum up, our methodological approach that be describe above, give us an opportunity to
assess the constitutional level of the regulation of economic relationships through the Integral

Index. The main feature of the method is that scakfficients of tle ingredients of the Integral

Index are obtained based on the factor analysis and reveal the comparative importance and
significance of each ingredient. Furthermore, the method broadens the framework of the

indicators of the index including more indicatdrat assess the constitutional level of the
regulation of the economic relationships.
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ABSTRACT
This research purposes are aim to study the characteristics of using smart phone and
relationship between characteristics of usin
and ment al heal t h. The sampl e grlailapdthats uni v
using smart phone regularly. A questionnaire was completed by 400 respondents and analyzed
by Descriptive statistics and inferential statistics (Independézdgtt Oneway ANOVA). The
study found that r espon dirgertelatéd tolthee aumbehof ysingo b | e m
hours per day and the duration of continues use. The more using smart phone the more health
problems. For the mental problems found that respondents are trending to have mental
problem by bored when working with smghone.
Keywords:Health problem, Smart phone, lliness due to using phone

1. INTRODUCTION

Smart Phone Is currently being developed to be more efficient. Smart phones can be connected
to the Internet, watch movies, listen to music, play games, paitares, and document
management. Although there is no evidence to conclude that phones cause cancer or affect the
brain. But there is evidence that the use of mobile phones cause more accidents and the phone
wave can interfere with medical equipmefthese technologies allow users to see the screen
mor e. I't is interesting that to study the r
for example eye, neck and hand muscles. Or, smart phone using can cause a state of stress on
physically andnentally or not. This research was conducted to determine the factors that affect
the health of the smart phone. As well as to educate those who are interested to guide further
protection.

1.1 Objective or the study

1. To study the use of mobile smahomes.

2. To study the relationship between factors related to the use of mobile smart phones and
discomfort, physical or mental.

3. To study the use of the health effects of using mobile smart phone.

1.2 Benefit of the study

1. The public can use the armh phone without diseases due to the use of a smart phone the
wrong way.

2. Guidelines on the use of mobile smart phones safely.

3. The public can reduce medical expenses due to the use of a smart phone the wrong way.
4. The government can reduce the sagtbe incurred to maintain health insurance system.

17



13th International Scientific Conference on Economic and Social Development
Barcelona, 146 April 2016

1.3 Literature Review

Smart phone is capable of the mobile phone that not acts just received and dialed calls but smart
phones have been seen as a small portable computer that can function ie ghavig. Smart

phone has a system of wireless connectivity with Bluetooth, 3G, WIFI Port and Mini USB.
Smart phone can play multimedia such as movie and music. Smart phone also has a camera as
well. Smart phone users can install applications to iseré@e phone's ability to meet the needs

of more users. The format of applications added that based on the platform of the device and
the operating system installe@ihe illness was caused by the use of mobile smart phones that
has seen both physically damentally.Physically illness, Dr. Yutthan2 (0 1séid that the eye
symptom of the computer usage (Computer Vision Syndrome, CVS) is a symptom of looking
the computer screen for a long time. Patients will have eye pain, eye strain, tired eye, ocular
suiface problems, blurred vision and the problems of double vision. Symptom maybe spread
to the muscle, neck and back bofae level of visibility, Dr. Vasu4 0 1 ghid that people

with eye diseas®r with any other symptoms will has level of visibility deasingly. Which

was not corrected by glasses. They are visible when an object is large enough, good contrast
and brightness. Therefore, who are use mobile phones with a smaller font size, small screen
and a bit contrast might focus more on screendmgeobjects. Itan cause headaches and eye
stranPsychol ogical, using smart phones have i m
example Anxiety when not playing, feel sad without knowing why, relationships with peers
down (Nattayaporr2 0 1S3ngkom and Dusade®,0 L M@r. Suchat et al( 0 ) said that in

future the technology will be more important everyone can access information from anywhere
any time. Using mobile technology inappropriately make more interaction between the
individual andless may cause to social problems both public and private. Education about the
illness from the mobile phone usage most of them are found in Europe. Peter (2015) points that
children in England have emotional problems increasingly as a result of thenusieile smart

phones, as well as Le2 (0 ) IZave discussed the plenty use of using smart phone in Korea,
smartphone addicts, and referred to Dr. Lee. Mark D. Griffiths, a professor of psychology at
Nottingham Trent University in England, that the psyogaal problems of smart phone users

is increased continuoushiEor Thailand, Health Information System Development Office
(HISO) ( 2 0 Ipdn) that the impact of the use of smart phones can affect the body and mind

of the user, if users use smart phonrefoa | ong t i me. |l tds support e
the use of the Internet, Facebook or social network for a long time can pose a threat to the social
and psychological i mpact of wusers. Il tds sup

there will be new diseases due to the use of technology

1.4 Conceptual Framework

Demographic Data

- Gender Physically iliness
- - Blurred vision
- Age .
- Eyes irritate
Phone using environment Mentally illness

- Continuous using time

Hypothesis: The first hypothesis is the differences in gender will vary with the illness. The
second hypothesis is the differences in hours of phone using will vary with illness.
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In the research data collected from under graduate student in Bangkdandharl he study

group consists of 400 students. The equation from Cochran (Glenn D. Israel, 1992) will be
used for populations those are large because the research purpose select only the student who
using smart phone. The formula for calculating a $arfgr populations with 95% confidence

level and"5% precision is as follow:

no = Z%pq = (1.96¥(0.5)(0.5)= 385
e (0.5¥

The sample size from calculation is 385 students, but for error that might occurs during the
process then theumber will be round up to 400 studemdscombination of qualitative and
guantitative approaches was used in this research. Quantitative data was collected through a
scale for the first two parts of oecendpatonnai
consist of the environment of phone using. The last part was areoded question about

opinion of using smart phone. The statistics used in data analysis were percentage, mean,
standard deviation. The Independetedt were used to analy differences for the sample of

two groups, and analysis of ANOVA (Oigay ANOVA) with samples containing more than

two groups. For a significant improvement, differences were test by using paired LSD (Least
Significant Difference) for statistical anaiys

2. DATA ANALYSIS
2.1 Demographic Data

Table 1: Distribution of respondents by gender

Gender Frequency Percentage
Male 201 50.25

Female 199 49.75
Total 400 100.00

The majority of respondents in this study are male, followed by female.

Table2: Distribution of respondents by age

Age Frequency Percentage
Less than or equal tb Years 19 4.75
2 (ears 63 15. 75
2 Years 272 68. 00
More than2 Years 46 11. 50
Total 400 100.00

The table 2 shown the majority respondents arge2its old, 2§ears old minor was 20 years,
21 years, more thah Years and less than or equallt@ears in a row.
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Table 3: Distribution of respondents on continuous using smart phone

Continuous using Frequency Percentage
Less thar hours 80 20. 00
Between 4 6 hours 240 60. 00
More than6 hours 80 20. 00

Total 400 100.00

The results shows the most respondents use smart pliodiddurs a day continuously.

Table 4: Summary distribution respondents on physically and mentally illness

lliness x, E S.D. Result Order
Blurred vision 2. 7. 1. 0 ¢&Uncertain 2
Eyes irritate 2.6« 1. 01Uncertain 3
Feel boring when work through 3.1:. 1. 2 < Uncertain 1

smart phone

From Table 4, respondents has both physically and mentally illness in uncertain level

2.2 DataAnalysis for Hypothesis Testing
Hypothesisl: the health of students were vary with their gender

Table 5: Data analysis for testing that the health of students were vary with their gender

lliness of respondent t-test for Equality Mean
Gender x, E S.D t df  Sig.
Blurred vision Male 249 0.906 -4429 0. 1 0.00
Female 295 1.186 0.10
Eyes irritate Male 268 10.85 0.032 0. 1 0.97
Female 2.68 0.930 0.1 5
Feel boring when work through  Male 289 1397 -38 0. 1 0.00
smart phone Female 3.36 1.019 0.10

The result of Independentést shown gender affect the health that femaldohased vision
and feel boring when work through smart phone more than male at significant level <0.05.
Hypothesi: the health of students wevary with the continuous using smart phone

Tablefollowing on the next page
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Table 6: Data analysis for testing that theahib of students were vary with
continuous using smart phone

liness of respondent ~ Source of SS df MS F Sig.
Variation
Blurred vision Between 79.360 2 39.680 50.233 0.000
groups
Within 313.600 397 0.790
Groups
Total 392.960 399
Eyes irritate Between 161.707 2 80.853 130.837 0.000
groups
Within 245.333 397 0.618
Groups
Total 407.040 399
Feel boring when Between 125.440 2 62.720 50.527 0.000
work through smart groups
phone Within 492.800 397 1.241
Groups
Total 618.240 399

Fromtable 6,theor@ay ANOVA testing was conduct to cor
their continuous using smagshone. The result indicates that number of continuous using hours

were affect physical and psychological symptoms with significant level < 0.05, thus the null
hypothesis (HO) was rejected. Therefore Post Hoc Test has between used to identify the
diferece bet ween continuous using smart phone a

Table 7: Post Hoc Test (LSD) between each number of continuous using hours and
respondentsdé il lness in the bl urre

Less than 4 Between4to6 Greatethan 6

Age x , E hours hours hours
1.56 2.75 3.8
Less than 4 hours 1.56 -1.19 -2.24
(0.020)* (0.032)*
Betweend - 6 hours 2.75 -1.05
(0.002)*
More than 6 hours 3.80

* Significant level at 0.05

From Table 7, the data analysis on each number of continuous using hourseMtilp o ndent s 6
eyes blurred vision symptom, a eway ANOVA test indicated a statistically significant different

in each pair o€ontinuous using houese as follows: The respomds who areontinuous using

longer hourdave eyes blurred vision symptom less than those who are using less.
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Table 8: Post Hoc Test (LSD) between each number of continuous using hours and
respondent syesiithtt ness i n the e

Less than 4 Between4to6 Greater than 6

Age x , E hours hours hours
2.00 2.59 3.64
Less than 4 hours 2.00 -0.59 -1.64
(0.000)* (0.000)*
Betweend - 6 hours 2.59 -1.05
(0.002)*
More than 6 hours 3.64

* Significant level at 0.05

From Table 8, the data analysis on each number of continuous using hoursevghp ondent s
eyesirritate symptom, a ongvay ANOVA test indicated a statistically significant different in each

pair ofcontinuous using houme as follows: The respondentsondreusing longer than others

have ges irritatesymptom more than those who are using less.

Table 9: Post Hoc Test (LSD) between each number of continuous using hours and
respond e nfed ldoring WHemveosk shrough smart phone

Less than 4 Between4to6 Greaterthan 6

Age x , E hours hours hours
1.90 3.3 3.8
Less than 4 hours 1.90 -1.4 -1.9
(0.071) (0.010)*
Betweend - 6 hours 3.30 -0.5
(0.044)*
More than 6 hours 3.80

* Significant level at 0.05

From Table 9, the data analysis on each number of continuous using hoursevthp ondent s
feel boring when work through smart phosgmptom, a ong&vay ANOVA test indicated a
statistically significant different in each pair obntinuous using hourare asfollows: The
respondents who amntinuous using more than 6 hohes/efeel boring when work through

smart phonsymptom more than those who are using less.

Table 10: Summary of Testing for Hypothesis
Hypothesis 1: The differences in gender will varghwhe illness.

lliness Gender

Blurred vision Supported

Eyes irritate Not Supported

Feel boring when work through smart phone Supported

Hypothesis 2: The differences in hours of phone using will vary with iliness.

Variable Blurred vision Eyesirritate Feel boring wher
work through smar
phone

Age Supported Supported Supported

Continuous using time Supported Supported Supported
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3. CONCLUSION, DISCUSSION AND SUGGESTIONS

3.1 Conclusions

The respondents were under graduate students in Thaildodt of them are under 21 years

old and used smart phone four to six hours per day on average. This period may be not enough
to detect abnormalities that can occur with physical and mental illness. The results shown that
Physical illness, respondentsrag that they have a bit problems health except irritating to the
eyes at an uncertain level.

Mentality illness, respondents agree that they have a bit problems health. Except they feel
boring when work through mobile phone at an uncertain level.

The restis of the survey show that health problems still exist in the use of smart phones. But
those who have a greater or most probably will not use smart phone then they did not answer
the questionnaire.

Data from the respondents can be used to health ecarghteduces the cost of health care.
Hypothesis 1: The differences in gender will vary with the illness.

The reason for eyes irritate symptom not var
not enough to detect abnormalities that can occur.

Hypothesis 2: The differences in hours of phone using will vary with illness.

The respondents who are continuos|g smart phone longer than othaight have illness more

than those who are using smart phone less.

3.2 Discussion

The research result fourtdat the most important situation cause health problems were age and
period of continuous using hours. Females are perceived symptoms than men. The respondents
that they are high period of continuous using hours have symptoms of eyes and mental. The
finding consistently confirmed to a number of previous studies about illness form phone using,
Nattayaporn(2013), Peter(201%¥gsu(2014)Yutthana(2014) who concluded that more period

of continuous using hours more eyes symptoms. This situation may respltdblems health

in the future. Therefore, it should focus on the content of using the smart phones and more. It
will help reduce health problems and the cost of therapies.

3.3 Suggestions

Research should be tested further as follows.

1. Studies are rpiired to test same sample that they have declining symptoms or not, after
gaining knowledge of how to use smart phone.

2. There should be a study of other construct that related to the physical and psychological
symptoms such as using hour in averagedpary , user & current physica
3. Studies a new group of sample, such as those who already work that the physical and
psychological illness due to the use of smart phones similar or different.
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ABSTRACT
When evaluating investment projects, an appropriate discount rate needs to be estimated, which
is often represented by the weighted average cost of capital (WACC). Furthermore, when
estimating the cost of equity capital, the Capital Asset Pricing ModdPKQAs usually used.
With the aim of testing and analyzing the possibility of applying the CAPM model to making
capital budgeting decisions in underdeveloped markets, the authors conducted research on a
sample of 62 randomly selected project proposals rgée@ in the period from 2003 to 2014
and planned to be implemented in Eastern Croatia. Through this research, cash flows,
profitability, and the investment structure of the projects were analyzed and put into relation
with profitability of the investmert a created stock portfolio.
The results showed that, when using the CAPM in underdeveloped markets, certain adjustments
in defining calculation input values are needed in order to get relevant output information.
Even without the specificities of undew&loped markets, the use of the CAPM is still not
without controversies. The questions regarding beta calculation, a premium market rate and
an adequate riskree rate, are still being discussed.
Nevertheless, it was found that the CAPM could give adatact ory i nsi ght
minimum required returns and the riskiness of investment options. The authors emphasize that
investors must not ignore the shortcomings of this model regarding the characteristics of
capital markets it was tested on, thegificities of the industry being invested in and the fact
that the CAPM model strongly responds to highly variable cash flows and a project period to
achieve full production capacity.
Keywords:capital investments, CAPM, decision making, management, risk analysis

1. INTRODUCTION

One of the main issues when evaluating investment projects is the choice of an appropriate
discount rate. In estimating the cost of equity, practitioners often ussafiital Asset Pricing

Model (CAPM). The CAPM, that is conventionally used, is calculated in its primary form on
the basis of the riskee rate, the market expected rate of return and beta of the asset (project)
being analyzed.
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Despite its wide use, theAPM adequacy for determining the cost of equity is continually
guestioned and analyzed (Bruner et al., 1998; Estrada, 2000; Fama and French, 2004;
Vishwanath and Krishnamurti 2009; Celik, 2012; Dempsey, 2013). There are questions as to
its applicability, specially in underdeveloped markets, such as the Croatian market. Because
of the size and underdevelopment of the Croatian capital market and a lack of information
regarding the level of systematic risk of publicly listed companies valued through béia on t

one hand, and a shortage of information about the level and terms of leverage of comparable
firms on the other hand, it is difficult to use some of the methods for determining the level of
systematic risk. According to Miletic and Miletic (2015:132) capital markets in European
emerging economies are Ahighly volatile, | es
external shocks, market risk estimation based on normality assumption in CEE countries is
more problematico. eOmprtohecosbercbaondj ci andh
appropriately and realistically estimated, then project risk measurement can be satisfactory
(Dimitril &ndlGkallgmenods5) .

Following the aforementioned, the aim of this paper was to present this i@fsthe analysis

of the applicability of the CAPM model to investment projects planned to be implemented or
implemented in specific conditions of the underdeveloped Croatian market. The authors
compared the profitability and yield variability of therdeed market portfolio with the
distribution and the value of expected returns of investment projects analyzed.

The remainder of the paper is organized as follows. Section 2 provides a literature review of
the CAPM model. Section 3 describes details oktttemation procedure for the tested model.

The risk premium and riskee rate estimates of the model are given and also discussed, while
Section 4 presents research results and discussion. Section 5 gives general conclusions based
on research results, a®ll as research limitations.

2. LITERATURE REVIEW

The CAPM model is by Sharpe (1964) and Lintner (1965) one of the most frequently used
models to determine the cost of equity (for example, see Fama and French, 2004; Da, Guo and
Jagannathan, 2011; Brunetr al., 1998; Gedes, 2002). However, practitioners and academics
debate its applicability and develop model modifications.

In 1972, Black developed the zelbeta CAPM; a model without a ridkee rate which is
substituted with the zefbeta portfolio whth is uncorrelated with the market portfolio. Fama

and French (1993, 1996, and 2004) propose a-tacter model which includes two additional

risks in addition to the overall stock market factor, i.e., size and-tmolarket equity. The

authors argue tht t hese vari abl es Arefl ect uni dent
undiversifiable risks (covariances) in returns that are not captured by the market return and are
priced separately from mar ket betaso. ( Fama

widely used in the empirical literature. Asness, Liew and Stevens (1997) report that three
factors, namely size, bodk-market ratios and momentum, are significantly related to stock
returns, but in developed markets. McNulty et al. (2002) argue thatelséimates produce

i nappropriate discount rates. One of the rea
as volatility. The second reason lies in the fact that beta relies on historical data and the last one
is the indifference to the holdingeriod. They introduced the markagrived capital pricing

model (MCPM) instead, which relies on future volatility derived from the options market. Shao
and Kong (2008) state that the CAPM cannot be applied to estimate the cost of capital of the
project n the absence of conditions that allow its application with respect to market
inefficiency. They introduced and analyzed the modified behavioral capital asset pricing model
(BAPM) instead, that is primarily used in financial markets for the estimatioheofast of
capital. Through their mo d e | they tried to
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market. The shortcoming of this model is that the elements for calculating the expected return

on investment portfolio have not been completely developstead, they use the rate of return

on the market portfolio. Despite the empirical evidence against the CAPM, Da, Guo and
Jagannathan (2011) argue that the CAPM could be used in estimating the cost of capital for
projects when making capital budgetingcions. However, Estrada (2000) debates that it is

not the question if beta is an appropriate measure of risk, but what additional factors should be
used to explain stock returns.

In the Croatian literature, there are studies about the applicabititysahethod to the example

of selected stocks |listed on a stock mar ket
Dgaja and Al jinovil, 2013). The research car
model to seven selected stocks ie tGroatian capital market indicates that this model is
inapplicable as it is based on the efficient capital market assumptions while the analyzed market

is underdevel oped, where expected returns ar
al,2014) In 2014, Tomil found out that an aver
negative value, which indicates that the application of the CAPM model does not give rational
results. Furthermore, from the aspect of the risk of liquidity in underdevelopekkets it is
desirable to correct beta coefficients deper
2014). Dedi and Orsag (2007) conducted research with the aim of determining the present
application of quantitative capital budgeting methodg tlost of capital and cash flow
estimation, risk analysis and the application of the real options approach. Regarding the use of

the CAPM, the survey showed that out of 59 respondents, 45 estimated the cost of capital, of
whom A40% used dbobeecmishedfbyaphe afii nvest or 6s
the capital asset pricing model (CAPM), 40% determined the cost of capital as the weighted
average cost of capital, 2% used the CAPM and the weighted average cost of capital, 2% used
the Ai megaut ordlsreturno and the CAPM, and 7%
and the weighted average cost of capitalo (D
It was concluded that Croatian firms employ capital budgeting methods less extensively than
firms in developedountries when evaluating lofigrm investment projects.

Dgaja and Aljinovil (2013) tested whether th
the Central and SoutBast European underdeveloped securities markets, and when testing the
validity of beta as a measure of risk they found it cannot be used as a valid measure of risk in
these markets. Estrada (2000) noted that in emerging markets systematic risk measured by beta

is not significantly related to stock returns that has a direct influendbkeo@APM results.

Karil et al. (2013) conducted research on sm
and found out that a rather small number of such companies uses modern methods of investment
justification evaluation in their decisiemaking pocess.

3.METHODOLOGY

Research on using the CAPM was conducted in Eastern Croatia in 2015 on project proposals
written in the period from 2003 to 2014. The sampling frame was represented by 62 investment
proposals.

3.1 Sample description

The research sample consists of investment proposals prepared by/for medium and large
privately owned companies from Eastern Croatia. The analyzed project proposals were
collected from investors themselves or analy3tse National Classification of Econden
Activities 2007 was used to group project proposals according to planned project activities
(Table 1).
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Table 1: Description of the sample (Source: Research results)

Number of project Average Value of
_ proposals . g€ investments
Description of the class Total investments in Total value in
number Share EUR EUR Share
Total production 48 77.42% 3,500,056 168,002,694 78.53%
Production of crops and vegetables 10 16.13% 3,953,146 39,531,461 18.48%
Production of fruits 6 9.68% 731,382 4,388,294| 2.05%
Gene_ra_tion, transmission and distribution of 7 11.29% 5.015,798 35110585 16.41%
electricity
Livestock breeding 10 16.13% 4,479,828 44,798,279| 20.94%
ManufactL_Jre of medical and dental instruments 4 6.45% 1,803.497 7.213.088| 3.37%
and supplies
Other activities 11 17.74% 3,360,008 36,960,086| 17.28%
Total non-production (services) 14 22.58% 1,639,998 22,959,973| 10.73%
Trading 6 9.68% 2,005,004 14,035,031| 6.56%
Other activities 8 12.90% 1,274,992 8,924,941 4.17%
Total production and non-production 62 3,128,134 213,922,639
Maximum 11,027,815
Minimum 86,318
Average 3,080,043

Most investments are planned in #griculture industry, given the economic characteristics of
thegeographic area in which the research was condustesgtock breeding (16.13%) and the
production of crops and vegetables (16.1%), followed by the production and distribution of
energy (11.29%) and trading (9.68%). Projects in the fields of fruit groandgmanufacture

of medical and dental products make up 9.68% and 11.29%, respectively. In general, production
companies are more represented in the sample than-pradaction companies (77.42% vs.
22.58%).The sample average investment project valuewarted to 3.08 million EUR (data
includes investments in fixed assets and working capital, excluding VAT).

3.2 Analysis of the researched equity market

The research whose results are presented in this paper was carried out by analyzing the market
portfolio formed on a relatively small, insufficiently developed and volatile Croatian capital
market. Therefore, the question arises as to how to determineatket expected rate for the

next period of ten or more years under conditions of an underdeveloped market. Here, it has to
be taken into account that neither the CROBEX index (the Zagreb Stock Exchange equity
index) nor any other index includes dividerdshe calculation, and it is composed of 25-top
ranking stocks, but the structure of its composition is changing over time and cannot reflect the
characteristics of lonterm material asset investments. For that reason, in the context of the
research, thauthors defined a market portfolio of stocks continuously listed and actively traded
on the Croatian capital market over the analyzed period.

As the Croatian security market shows large fluctuations considering returns on investments,
the investments ithe stock market is therefore considered riskier, especially in the period of
economic crisis when returns fell rapidly and significantly. In his master thesis, Petrovski
(2011) identified that the CEE equity markets are a relatively homogenous groamsnote
volatility, while the SEE equity markets, whose integral part is the Croatian market, are a
diversified group in terms of volatility with low synchronization and correlation with the
European equity market. Graph 1 shows changes in the value aesn@ROBEX, FTSE,

DAX and NASDAQ through a twelvgear period starting with January 2003.
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Graph 1: Values of indexes CROBEX, NASDAQ, FTSE, DAX {22035)
Source: the authors on the basis of historical data:
1 http://zse.nWdefault.aspx?id=44101&index=CROBHE#ccessed September 2, 2015);
1 http://finance.yahoo.com/q/hp?s=%5EIXIC&a=00&b=1&c=2003&d=11&e=31&f=2014&g=m (accessed September 2,
2015);
1 http:/ffinance.yahoo.com/g/hp?a=00&b=1&c=2003&d=00&e=2&f=2015&g=m&s=dax&{&ectessed September 11,
2015);

1 http://finance.yahoo.com/q/hp?s=%5EFTSE&a=00&b=1&c=2003&d=00&e=2&f=2015&g=m&z=66&y=66 (accessed
September 11, 2015)
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In the trends of FTSE, DAX and NASDAQ indexes, the period of economic crisis was marked
with the significant fall of all analyzed index values from 2007 to 2010. A stable recovery after
the global economic crisis can be seen from 2011 onwards, while all four indexes recorded the
highest values in 2014. On the other hand, after a signifieamedse in the CROBEX index
value from 2007 to 2009, neither the index nor the Croatian stock exchange market completely
recovered due to the Croatian economic crisis that marked the Croatian economy and remained
until 2015. At the same time other analyatock markets were recovering and reached or even
exceeded their highest values recorded in the twedee period. As stated above, for the
purpose of this research, the market portfolio was created that represents the portfolio an
investor would be abl® invest in (a weldiversified market portfolio) at the beginning of the
investment period and with the same tenor. The market portfolio includes 15 common stocks
listed and actively traded on the Zagreb stock exchange during the research period)(Table

Table 2: Structure of the created market portf¢iource: authors based on the data
published on Zagreb stock exchange web page (www.zse.hr))

Symbol Company _ Number of Nominal Market value in EUR
issued stocks | value in EUR | 31 Dec 2004| 31 Dec2004
BD62-R-A | Badel 1862 d.d. 752,106 114.00 19.47 2.20
CROSP-A | Croatia osiguranje d.d. 8,750 453.33 546.67 993.33
CROSR-A | Croatia osiguranje d.d. 307,598 473.33 580.00 986.81
JDPL-R-A | Jadroplov d.d. 1,636,674 2.67 48.00 13.37
IJNAFR-A | Janafd.d. 742,846 253.33 201.48 453.38
KOEI-R-A | Ko n |i alektroindustrija d.d. 2,572,119 9.67 20.27 92.00
KRAS-R-A | Krag d. d. 1,373,621 36.27 47.47 48.93
PBZ-R-A PBZ d.d. 19,074,769 29.60 66.80 73.20
PLAG-R-A | Plava laguna d.d. 546,318 173.20 253.33 534.26
PODRR-A | Podravka d.d. 5,420,003 22.80 31.47 38.93
RIVP-R-A | Ri viera Porel 3,653,517 19.47 29.33 2.64
SUNHR-A | Sun]| ani Hvar ¢ 7,310,971 5.46 10.81 2.27
ZABA-R-A | Zagrebal ka bart 64,048.391 1.90 4.93 4.47

The table above shows selecstolcks included in the created market portfolio and their market
prices on 31 December 2004 and 2014, but the portfolio market value was calculated for every
project proposal individually, depending on the year of project proposal calculation and its
econanic life. The total value of all stocks represents the market value used to determine the
average market return in the process of calculating the cost of equity by the CAPM model.

3.3 The risk-free rate

The riskfree rate was calculated by extracting the average interest rate of the Croatian
government bonds listed on the official market and it matches the tenor of the project cash flows
(such approach can be found Bnuner et al., 1998Gedes, 2002; Est & Young Global
Limited, 2015). InFebruary 2015, when this research was conducted, there were 10 listed
government bonds with the maturity between 5 and 10 years with an average interest rate of
5.69% that is considered to be a fisle rate in the piedure of calculating the cost of equity

by the CAPM method.

4. RESULTS AND DISCUSSION

Graph 1 shows the risk level of every investment project from the sample in relation to the
market risk (both presented by the beta coefficient). The average bbtasafiple was 0.37,
which is 63% less than the one of the portfolio of selected stocks on the equity market (on the
basis of results shown in Table 4). For the purpose of comparison, the level of market risk on
the basis of the created welilversified potfolio measured by beta equals 1. The values of
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project beta ranged from 0.01 to 5.4. The lowest risk of 0.01 was found in construction industry

and in power engineering. The highest beta of the sample of 5.4 referred to the project in the

fruit growing industry.
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Graph 2: Distribution of project risk values (beta) (Source: Research results)

The reason for significant discrepancies in the level of risk measured by beta lies in the specifics

of the industry projects are planned to be implementedweliss in accuracy of project cash

flow predictions. As already stated, previous studies show that some companies consider project

planning as a formality without giving it needed significance regarding risk analysis that
eventually results in incompleter inaccurate information that are the basis for making a
decision on the implementation or rejection of the planned project.

To compare the cost of equity (measured by the CAPM model) in terms of value, Table 4 shows

the results of calculation of the peog t s 0

calculated for every project in the sample, whereby the calculation was based on the interest
rate investors gained in the process of obtaining debt funds or planned to achieve and the

wei ghted average cost

pr oj ect <sdpitalpstruatare (gedring). A tax rate used to calculate tax liability is 20%,
which is on the level of the tax rate regulated by Croatian law. It was determined that in all
cases the cost of debt was lower than the cost of equity ranging between 2%%nd he

price of debt depends on conditions on the financial market, the level of project risk,
creditworthiness of the investor, project proposal quality, collateral offered to the creditor,

internal creditorsod

pol i c Aesubsidized csekit lirey ©IT S |

stimulation of investments in specific industries were available in the analyzed period, it is
guestionable if the same prices of debt would be available in a situation without state
intervention. Nevertheless, the interesttes that were used were actual at the time of project
writing and therefore they represent the conditions on the debt market in a relevant period.
Table 4 shows the results of calculating Beta, Cost of Equity (CAPM) and Weighted Average
Cost of Capital WACC) for project proposals analyzed by business activity planned to be

invested in.

Table 3: Project proposal values of Beta, Cost of Equity (CAPM) and Weighted Average Cost
of Capital (WACC) (Source: Research results)

Description of the class

BETA | cAPM | waAcc

Total production

0.37 12.36% 7.29%

Production of crops and vegetables

0.13 9.54% 5.42%

Production of fruits

1.11 26.10% 16.57%
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Generation, transmission and distribution of electricity 0.15 9.04% 5.78%
Livestock breeding 0.47 11.90% 6.37%
Manufacture of medical and dental instruments and supplies 0.13 9.28% 5.61%
Other activities 0.31 11.10% 6.32%
Total non-production (services) 0.38 13.79% 8.22%
Trading 0.23 12.26% 7.90%
Other activities 0.53 15.31% 8.53%
Maximum 5.40 89.40% 58.00%
Minimum 0.01 5.38% 1.70%
Average 0.37 12.68% 7.50%

The average cost of equity of the sample with respect to the level of risk is 12.68% considering
the economic life of every analyzed project. Regarding the economic activities of projects in
the sample, there is a significant difference in the cost of equity of the projects in the fruit
growing industry in comparison to other industries, as in the same industry the highest values
were recorded in terms of the level of risk and consequentixbected return on equity and

debt. The reason for that is the specificity of the industry and the period when the first harvest,
e.g. the first returns, can be expected. Therefore, the model recognizes oscillations in dynamics
and a schedule of return cartherefore projects with higher fluctuations of returns were
evaluated as riskier. In this segment exactly, the reality and accuracy of project planning are
essential and the role of an analyst is crucial to a realistic assessment of the level ofthek and
cost of equity, the cost of capital and therefore ultimately to making decisions on the
implementation of or withdrawal from the project idea. The aforementioned is confirmed by
the fact that one of the lowest industry average costs of equity isniteddrin the energy sector

with 9.04%, but due to the risks associated with a lower profit margin and market oscillations,
the cost of capital (measured by the WACC) is not among the lowest values as it amounts
5.78%. If this information is compared withe dat a published in the
Analysesrener gy and oi l i ndustryo, where the ave
production and distribution of energy in 2013 amounts to 4.3%, that is 34.4% below the WACC
of the sample, which refett® electricity producers. To sum up, it has to be stated that all
projects in the field of energy referred to the production of energy from renewable resources,
with a subsidized purchase price, which means that these projects are not completely
comparal® to the overall Croatian energy market that in most cases consists of retail and not
producing companies in the oil and gas business. As retailers retain a smaller part of a selling
price percentage, it is expected that achieved profitability is lessrthl@ case of production
companies. Here lies the reason that the rule of knowing the project and specificities of the
industry is essential for project analysis (according to the findings of Lee and Cummins, 2010).
Furthermore, it can be stated that theerage values of the cost of equity seem rational and
within realistic values. The weighted average cost of capital depends on the share of debt, the
tax and the interest rate. As there were state subsidized interest rates or loans with the interest
ratefor SMEs or corporates below the market value (in most cases approvedGrp#iean

Bank for Reconstruction and Development), this was not rare in the survey sample, and
the information of the WACC can hestimated as satisfactory.

5. CONCLUSION AND RESEARCH LIMITATIONS

This research addressed numerous issues, as the selection of a diversified market portfolio,
defining the riskiree market rate, identification of the project level of risk, and objectivity of

the defined market interest rate. In this paper, the appligabil the CAPM model on the
underdeveloped Croatian market was tested. The research results showed that, even with all its
constraints and specificities of use in the case of an underdeveloped market, the CAPM could
give a fairly good insight into investos 6 mini mum required retur
considering the riskiness of the project and the riskiness and profitability of-diweibified

32



13th International Scientific Conference on Economic and Social Development
Barcelona, 146 April 2016

stock market portfolio. However, this applies to the project in the industries whose returns are
shown in dirst year after investments. As the CAPM model strongly responds to dispersion of

cash flows, its applicability is questionable in the case of investments in industries with long

duration of the period to achieve full production capacity and industriéshighly variable

cash flows that are a result of a specific industry cycle.

Research limitations

The analysis in this paper was made on the basis of project proposals prepared by financial
managers or analysts where it remains questionable whetheetiheds used in the preparation

of the study were applied correctly. On the other hand, the selection of stocks for the created
well-diversified market portfolio was limited. Due to the fact that the research period covers a
relatively long period, the pddiio should include stocks actively traded on the national stock
exchange in the same period of time. Due to the economic crisis and the fact that in an early
stage of development of the Croatian stock market firms that were in a process of privatization

were | isted, that the economic crisis strong

certain companies whose stocks were listed on the stock exchange became insolvent, the
number of stocks complying with the requirements for selection iseliimAs a consequence

of the aforementioned, the possibility of structuring an efficient portfolio for the required period

of time was limited.
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ABSTRACT
The division of theoretical work into two broad areas of social and economic theory kept the
social and economic domains separated from each other for a long time at the theoretical level.
This division of social and economic theoretical realms is at odds with the everyday realities of
life, where social activities are entwined with economic activities through a nested relationship.
Sends major contri but i o msistthendedodiabzatibn okecahomacs e c o
and challenge the philosophical foundation of traditional economic theory. Sen contributed to
shifting the focus in the field of economics and development studies from an exaggerated
emphasis on growth towards issuépersonal welbeing, agency and freedom. In this line of
argument, known as capability approach (CA), Sen has provided a broader definition of human
welfare involving more complex motivations, like social concerns and théewed of future
generations et c . However, despite having many ©pro
weaknesses when considered on its own. CA is often criticized for its underspecified nature and
the lack of a definite list of capabilities raised some concerns regardingoréugical
application of this approach. Through an exhaustive review of relevant literature, this paper
sets out to outline the main feature of Sent
potential as well as the limits of CA for the concepaation and assessment of human well
being. The paper concludes that in order to use CA to construct an empirically grounded
assessment of wellbeing, one needs to adopt carefully designed procedural methods for the
selection of relevant capabilities.
Keywords:Capability Approach, Quality of Life, Webeing

1. INTRODUCTION

Neglect of social relations and structure led to the desocialization (Jackson, 2013) of economic
theory that created a major rift between social and economic theory, keepimdathapart

from each other at a theoretical level. The orthodox economic theory rests on a single body of
the core principles of methodological individualism, instrumental rationality and a strong
equilibrium concept. Social interdependencies like sympatid commitment that provide a
sound base for understanding human behavior are treated as externalities in traditional
economic analysis. On the other hand, social theory is practiced outside the discipline of
economics by scholars primarily linked toethliscipline, such as those from sociology,
psychology, cultural studies, linguistics and other disciplines. Social theory is pluralistic in
nature and rests its foundation upon social relations and structures. This division of the social
and economic theetical realm is at odds with the everyday realities of life, where social
activities are entwined with economic activities through a nested relationship. Heterodox
economists did propose various alternatives to neoclassical theory, though their vgelgs lar
remained marginalized within the discipline of economics and the orthodox viewpoint
continues to dominate the discipline of economics (Jackson, ZBd@)omic interaction takes

place within preexisting institutions lending it a social dimension tisgtard to play down. In

t he same vein, -keihgenanyrsdciety ¢aanatéd conspletaledivbrced from
the broader economic context. Sends major co
desocialization of economics and chalie the philosophical foundation of traditional
economic theory. Traditional welfare economics holds that individuals are rational beings and
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free exchange will increase the wb#ing of these rational actors (Pressmani & Summerfield,
2000). Sen expandéde notion of human welbeing beyond consumption and developed better
measures of poverty and inequality. Sends wo
the provision of goods and services. He has introduced a different view of human economic
agens having some intrinsic worth rather than being just rational utility maximizers. His notion

of well-being also encompasses development of human potential by increasing the options
available to individuals in any society. Sen asserted that when makingth@ravaluations

about a valuable life, the focus should be on what people are able to be and to do, and not just
on the material resources that they are able to consume. In this line of argument, known as the
capability approach (CA), Sen built more st assumptions about economic science based

on the notion of entitlements and human capabilities. This focus on human capabilities is in
contrast with traditional economics, which mainly define development in terms of increased
production, efficiency ashutility. Sen contributed to shifting the focus in the field of economics

and development studies from an exaggerated emphasis on growth towards issues of personal
well-being, agency and freedom. Sen acknowledged the importance of growth and material
progerity for human development. It is convincingly argued that people cannot live, let alone

live well, without goods and services. However, Sen advanced much compelling argument for
going beyond the notion of utility and welfare when it comes to judgirgppal wellbeing or

human development (Clark, 2005). Although traditional development economics has shifted its
focus from growth to income distribution, income alone is not an adequate basis for analyzing

a personds entit | e masnad atpmaticallg or neaessarilygranslatenntoi n c o
an entitlement to education or health services, social equality regffect, or freedom from

social harassment (Sen, 1983). Traditional economic thinking also ignores processes and human
relationships iat are as important as outcomes. Social interdependencies like sympathy and
commitment that provide a sound base for understanding human behavior are treated as
externalities in traditional economic analysis. Bringing these interdependencies back into
ecanomic analysis could broaden the scope of economics beyond utility maximization. Another
important limitation of traditional welfare economics is the assumption about individual
preferences, which might be distorted due to individual life histories artstal conditions
(Pressmani & Summerfield, 2000). Emphasis on the agecagability relationship broadens

the perspective (Binder, 2013) and shifts the focus from the conditions of living to the ability

to make choices about the conditions of livingséleRysdahl, 2001). Sen provided a broader
definition of human welfare involving more complex motivations, like social concerns, the
well-being of future generations, etc. Sen also argued that there are many nonmaterial
dimensions of utility and disutilityhat cannot be bought and sold in the market. Though Sen
never denied the significance of resources in contributing to wellbeing, he nevertheless rightly
argued that material resources are but a means and not an end to achieving human wellbeing,
Accordingt o Sen, capabilities are the rbeigghot basi
standard of [living. However , Senbs -4A i s a
theory. Sen has not provided a list of capabilities, which are relevant siigate the issue of

human wellbeing empirically. This paper is an attempt to explore how CA can be used to
investigate human webeing empirically. An effort is made to identify the main features of the
capability approach through an exhaustive revieweddvant literature and to explore the
possibilities and Ilimits of Senbdés capabilit
wellbeing. The paper is structured as follows. Section two following the introduction outlines

the main features of CA. The ttiisection deals with the ontological commitments of CA. The

fourth section of this paper looks deeply into the concept ofbedtig and also identifies
challenges of a better informed appraisal of seihg from the perspective of CA. The fifth

section mainly draws on the various discussions to justify a basiclbilyaset to assess
wellbeing.
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The paper concludes by suggesting how to deal with some possible problems of paternalism
and hedonistic adoption (Binder, 2013), as pertaining to the measuraspents of wellbeing.

2. CAPABILITY APPROACH (CA): CONCEPTS AND INTERPRETATIONS

CA postulates that the focus should be on p
evaluations, like in the case of social justice issues, development ethice ity analysis,

etc. Sen defined capabilities as opportunities that individuals have to achieve certain
functioning. Thus, capabilities are the indi
refers to achievements. Capability is defined@sstive freedom by Sen (Sen, 1987). According

to Sen, capabilities have both instrumental and intrinsic value. The mutual dependency between
functionings and capabilities, as the ability to choose a set of functionings, depends upon the
functionings prewusly achieved by the individual in his or her life. For example, directly
needed functionings for capabilities are good nourishment, health, and education (Gandjour,
2008). Sen himself argued that physical health and the absence of poor nourishment are
important for peopleb6s fliberty to choose to
other functionings that are indirectly related to the individual ability to do something; mental
health is a case in point. In case of mental health problema likental disorder or negative

t houghts, the individual 6s perception of ex|
l'imiting the individual dés abilitinpthd GA ,sei ze
functionings and capabilities intervene beem material consumption and psychic utility or
welfare. Following Aristotle, Sen (1990) also argues that material things are not an end but a
means towards another end, and in the case of some important ends, they even fail to serve as
a means. One impamt thematic deficiency of traditional development economics as it is
identified by Sen is its focus on national product, aggregate income and total supply of
particular goods rather than on 'entitlements’ of people and the ‘capabilities’ these ergitlement
generate (Sen, 1983). Therefore, development economics needs to shift its focus from
traditional measures of growth to entitlement, i.e. what people can or cannot do. According to
Sen (1983), entitlement refers to the set of alternative commodity buhdlea person can
command in a society using the totality of rights and opportunities that he or she faces.
Entitlements (material consumption and other resources) are a means for producing welfare.
Entitlements generate capabilities as a means of emjpigdlividual choice and participation

in society. However, the causal link between entitlement, capabilities and functioning is far
from being simple and linear, but rather it is complex and tangled (Jackson, 2005). Rather than
being paternalistic and gectionist, Sen intends his capability approach to promote human
freedom. Senés notion of capabilities and fu
understanding of the quality of life of people. Functionings refers to the current or aetual lif
condition of people (Sen, 1993), e.g. the level of health, happiness, income, and nourishment
are some of the examples of functionings that a person can achieve. However, the functionings

of an individual or family are the result of the choices alreadgen The standard of living

reflects the amount of choices a person can make for different life achievements. People with

the highest standards of living have the largest set of possible functionings Ryasklkl,

2001). However, functionings are onlypartial measure of the standard of living. Sen argued

that, in order to have a better understanding of the standard of living, one must include a
personbs capabilities. Capabilities can be d
apersonand r eedom to choose from them (e.g. Sen
provide the basis for his capabilities, i.e. the ability to do this or that (e.g. be well nourished),

and failure to acquire some other capabilities, and in turn individual emeitis of goods and
commodities, depends upon individual capabilities. Another important notion that also plays a
centr al role in Senbs capability frameworKk
capabilities mean a positive freedom and/or negateegifsm. Positive freedom refers to a state
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of being when a person is able to do what the person wants to do. Whereas in the case of
negative freedom, a person can have multiple choices, but is not able to exercise these choices
due to external constraintk this case, n@ne acts to prevent a person from achieving a
particular functioning, but a person lacks the positive freedom to choose, e.g. a girl might have
freedom of education but lack the means of transport to commute. In this case, she has a
negatv e freedom, as her freedom of education i c¢
is on the positive aspect of freedom and often seems to connect the idea of capabilities to
empowerment and agency (Jas®ysdahl, 2001). In his discussion, Sen nwred two

di fferent aspects of freedom, namely first o
ability to do or be various thingswhi ch he terms O0d6capabilitydd
personds positive freedom. oThérsedomdt hatt be
of choiceibdt amfdeddmoen. 66 This | atter aspect
and 66negative freedom. 86 Rat her, he conceiyv
about change, and whose sxements can be judged in terms of her own values and objectives,
whet her or not we assess them in terms of
distinguishes between wdlking freedonit he fr eedom t o poeingisameke oneod
agency fredom, which captures the freedom to pursue (Qizilbash, 2005). Agency refers to the
ability of an individual who can act to bringq
role is thus central to recognizing people as responsible people . .twe@as r ef use t o
190). The concept of agency is entwined with the capabilities in that one can only make choices

and act responsibly when one has options. Freedom and social welfare is not only an end in
itself, but also a means to promote wmding and advancement, e.g. policies that are oriented
towards social goals such as education are also a means to promote human growth and
development, which in turn can further facilitate the social goal of education by releasing more
resources for this purge. Similarly, freedom is also both a means and an end of development.
Freedom (or capability or power) can play an instrumental role in promoting economic
development and also has a constitutive role in enriching human life, because freedom is not
just adesirable ethical goal, but also an ontological constituent of reality (Martins, 2007a).

3. ONTOLOGICAL COMMITMENT OF CAPABILITY APPROACH

Ontology is an inquiry about the nature of being or an analysis of the underlying categories of
reality. Such assnptions about the nature of reality are present in every theory, for any theory
refers (if only implicitly) to some reality, which is described through our categories and
conceptions. Ont ol ogi cal di erencedvarans,e due
2007b). Amartya Sends CA is part of an ol der
to Sen (2002), social reality is an open system and human agents are driven by multiple
preference orders and have different motivations, goals, valn@égeasons for choice. This
ontological conception of reality is based on biological dynamics, and not on equilibrium
concepts inspired by physics. This approach stresses the interconnectedness of the various parts
of the system, which cannot be reduceddaonstituent part$:or Sen, such interconnections

are essential features of reality. Sen criticizes ethical theories that use resources, commodities,
goods, income, wealth or other material conditions, as the only bases diemgl and
advantage (Mdins, 2007b). Thus, value must be assigned to what matters intrinsically, namely
peoplebs functionings and capabilities. As f
approach is an ethically (or normatively) individualistic theory. Ethivdividualism implies

each person will be taken into account in our normative judgments and that the units of
normative judgment are individuals, and not households or communities. However,
ontologically, CA is nofindividualistic, as it acknowledges sociahd environmental
conversion factors as well. Conversiability might differ between different people based on

their individual or structural differences in society like gender, class or cast etc. (Robeyns,
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2000). Sen and Nussbaum highlight the gironsensi ti vity of the CA |
beliefs, values and desires, but do not always maintain its link to universal values, or at least to
some minimal common prequirements

3.1. Capability Approach and Structured Ontology

Human subjectivitieshuman experiences and social structures are ontologically different but
interdependent modes of being that are not reducible to one another (Lawson 2003: 241). The
same is true about human agency and socioeconomic structures: both interact as ohtological
distinct realities. Social structures are transformed and reproduced by human agency and at the
same time can also promote or constrain human agency. This is not a static model, as human
agency is not reducible to structure, as human agents are capelbesing from a capability

space that is shaped by the given social structure (Martins, 2007b). Social structures are sets of
social rules that provide the material base of action to the human agent. Therefore, social
structures are social tools avaialbo human agents at any given point in time and it is at their
discretion to choose if they wish to do so. The ontological distinction between social structures
and human agency provides space for empirical diversity with universalizing and human

freedomwi t h t he causal e cacy of socioeconomic
deterministic model of structural causation, where agents do not have the freedom to act in a
di erent way than the one det er mitomeayzethg s oci

structural causes behind a given capability space and acknowledge the ontological distinction
between underlying (biological, psychological, economic or social) structures and the particular
way in which they become manifest in human exgerés, human subjectivity, human wants

and desires. The capability approach deynes
respect, resembles an individualistic portrayal of human agency. It concedes that capabilities
are culturalmakepgetiyt) ebe ort to discuss ho
is therefore useful to see capabilities as a blend of structural, social and individual capacities to
act (Jackson, 2005Yhe social capacity to act refers to individual agency or aags of

working. Therefore, a comprehensive picture of social behavior is given by the combination of
role-based structure or the structural capacity to act and personal social behavior or the social
capacity to act. The social capacity to act is cloiaked with the notion of social capital.
However, the term social capital is defined quite loosely and often blurs boundaries between
personal and impersonal relations, and furthermore does not correspond exactly to either social
or structural capacitieall social, structural and individual capacities are interlinked. A person

with high structural capacity but low social capacity is not able to realize their full potential.
Empirical evidence suggests that as personal incomes fall, so do social gartciral the

security and support provided by families (ibi@herefore, any analysis of functioning and
well-being should not be viewed as monolithic or unidimensional, and to overemphasize some
at the expense of others is a serious limitation. The signsector of the economy
complements the formal sector, stabilizes the economic system and contributes substantially to
total economic activity, in spite of being omitted from the national accounts (Elson, 1998).
Social capacities may have a special ini@ace in times of economic change. Any mismatch
between structural and social relations often creates pressure for institutional reforms, thus
creating space for new structural capacities. Beside structural and social capacities, there is
another layer oindividual capacity that is independent of roles or social relations. Individual
capacity could be nurtured in society, but is independent of the social context, e.g. inherited
physical and mental qualities. Inherited physical and mental qualities lrmveth own e e ct
capabilities, beside the e ects of culture,
approach neglecting them would be blinkered and incomplete (Jackson, 2005).
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4. CAPABILITY APPROACH AND NOTION OF WELL -BEING

The reductioniseambition of desocialized orthodox economic theorizing was toned down by
Sen, who challenged the supremacy of utility in economic theorizing and introduced the
dimension of capabilities and functioning in his approach. The traditional notion etbermad

that conflates welbeing with opulence or utility is criticized by Sen on the grounds of
informational monism. According to Sen, preferences cannot be an informational basis of
justice, as they may become distorted, adopted or adjusted due to all kindatsf such as

social norms, government regulation, culture and so on (Moss, 2013). According to Sen (1987),

A person who has had a life of misfortune, with very limited opportunities, and rather little
hope, may be more easily reconciled to deprivatibas others reared in more fortunate and
affluent circumstances. The metric of happiness may, therefore, distort the extent of
deprivation, in a specific and biased way. Sen suggested that traditional economic theory had
reversed the relationship betwegreference and action. In the standard utilitarian approach,
individual preferences are considered as sole responsible cause for human action. However,
Sen convincingly argued that preferences are not the valid determinant of human welfare and
often do noprovide the basis for human action, as individuals adapt their preferences according

to the social situation. Sen also highlighted the fact that taking the autonomous individual as a
unit of analysis could be problematic, as individuals live in familie$ laouseholds where

power dynamics within the household play a role in the distribution of resources. Therefore,
individual welkbeing within a household might not correspond with aggregate family income

due to distribution issues (Pressmani & Summerfig@0). Sen focused on functionings as
metrics of wellbeing. Functionings lie in between the other metrics ofAmeihg. Functionings

are neither measures of welfare nor some sort of distributive resource. Therefore, the ability to
achieve thesénctioning is also of interest and not just the functionings themselves. As Sen
(1993) put it, O06The capability approach to a
in terms of his or her actual ability to achieve various valuable functioaigys a part of |
(p. 30). Sen argued that the capability approach allows us to expand the information base and
include freedom and not just achievement as welfare indices. A person with limited options is

in a clear sense disadvantaged compared tosamp®ith many options. Having the freedom to
choose between various sets of functheimgni ngs
and redistribution <c¢cl ai ms. From Senbds persp
capability to achieve aertain desired level of functioning, it is important to have freedom to

or freedom from, e.g. a person may be disdigee due to the capability that was achieved by

the efforts of an individual or through the implementation of preventive health pro¢virss,

2013). According to Sen, information provides the evaluative basis of the judgment about its

merits and demerits. The information base o
inclusiond (the informati on paracelat epgroathpand ma k i |
6informational exclusiond (the information

approach) (Sen 1999: 56). Most informational constraints are due to informational exclusion
rat her than o6i nf or mampoinbisutilitarianismcwheresthe anfordnationOn e ¢
base is a personés wutility (Giovanol a, 2005)
base in evaluation |l eads to a 6drastic oblit
a lack ofinformation due to informational and principle monism could distort individual
perceptions of welbeing. Therefore, in order to address the problem of preference
deformation, it is essential to broaden the base of information by focusing more on human
agsmcy t hrough -mlnuréa Inifotrémagapgmmrmoach such as t he

4.1 Challenges to Conceptualize and Assess Human Wellbeing

Disenchantment with traditional incorased measures of wellbeing in recent years has led to
the search for alteative measures of wdtleing. Incomebased measures of wellbeing are
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criticized on the basis that they paint a very narrow picture of human welfare (Binder, 2013).The
earliest attempts to move beyond utilitarian economics were made by the basic neadrappr

that was pioneered by development economist Paul Streeten in the late 1970s and early 1980s.
However, the basic need approach was subject to criticism similar to that raised against
traditional welfare economics. There were many unanswered questidhe basic need
approach that led Sen to shift his focus from goods to people. Fundamental questions that posed
a serious challenge to the basic need approach were, for example: What are basic needs? Are
they the same for everyone at every time? Is copsion at or above some basic level all that

we want for people? How do we justify entitlements and what determines these entitlements?
(Pressmani & Summerfield, 2000) In attempting to address these issues, Sen developed the
concept of capabilities, i.evhat a person is able to do or be that has intrinsic value in life as
compared to the goods that provide instrumental value or utility. Sen tried to expand the basic
need approachccor ding to Sen, peopleds ablbeingty to
than what people can buy with their income. Sen argued that development can best be explained
as a process of expansion of capabilities of people (Sen, 1983). Thus, freedom and agency to
choose have intrinsic value for a good life. The distinchietween the notion of functionings

(bare achievement) and capabilities (opportunity or freedom) deserves attention. Sen has paid
more attention to the notion of capabilities than that of functionings while discussing well
being. Ther ef omewark, amy accbhuntrof h@neam vébikingfamd @levelopment

can be seen in the evaluative space of capabilities or functioning (Clark, 2005). Converting
capabilities into social functioning is mediated through many social and personal factors. One
major contr but i on of the <capabilities approach i
model, which respects human diversity and is sensitive to pluralism rather than reducing human
beings to their utility function. According to the capabilities perspectivealiiity to be well
nourished, to avoid escapable morbidity or mortality, to read and write and communicate, to
take part in the life of the community, to appear in public without shame has intrinsic value for
human welfare (Sen, 1990, p. 126). While atatian measure of human welfare would regard

a person, e.g. a divorced woman, to be worse off in terms of economic security, the capability
approach can show that with greater freedom and greater choice, her welfare may have
increased (Pressmani & Summnield, 2000).The capabilities approach has brought a paradigm

shift within the field of economic development, moving away from economic growth to human
well-being as a focal point in development discourse. According to Sen (1984), development is
about expading the capabilities of people. The goal of economic development thus shifted
from increasing per capita income to expanding individual choices or opportunities and
providing more positive freedom to people. As Sen has stressed continuously, therayare ma
things besides income that create utility or vibeling. According to the capabilities approach,
deprivation means a lack of certain capabil:|
counted as poor. For Sen, income is not an end in itselftlnend is to increase the
functionings and capabilities of people (Pressmani & Summerfield, 28@8pugh Sen has

not given a definitive list of capabilities, he has mentioned some basic capabilities like basic
liberties, such as freedom of movemengeftom of association and freedom of occupational
choice against a background of diverse opportunities; positions of responsibility in political and
economic institutions; income and wealth; and the social bases -wéspéfct. Development

could best be gtained in terms of these human capabilities (Qazelbash, 2862h from
Sends per sheiegdstabout the exparssibr of capabilities, i.e. to improve human lives

by expanding the range of things that a person can be and do, such as to beahdaltaly
nourished, to be knowledgeable, and to part:.
is a perspective that respects human diversity in the assessment-béwwgllHowever, this

stance of CA on human diversity poses serious challetoyése application of CA in the
assessment of welleing. The existence of empirical diversity renders generalizations less
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obvious, but the selection of capabilities implies making generalizations and comparisons.
However, one of t happlying the capdbilifieg approach far engpikical |
analysis is deciding which capabilities are most important, as there is a wide range of human
capabilities and their relevance or value varies with social carfitert one community or
country to anotherand from one point of time to another. Therefore, while specifying the list

of capabilities, underlying motivation and social values must be taken into account. For Sen,
each list of capabilities must be context specific and the context is both the decgrapea

to which it applies, as well as the sort of evaluation that is performed.

5. JUSTIFYING A ABASIC CAPABILITY SET : METHODOLOGICAL CONCERNS

In order to avoid charges of paternalism, Sen shied away from giving a definite list of
capabilities. Theinderspecified nature of CA and the lack of a definite list of capabilities raised
some methodological concerns regarding the application of CA to measure humbaingl
Whether to employ a subjective or an objective method to determine which cagmhbilé

most valuable to measure human wek i n g, I's a matter of gr ea
Platonism approach selects an objective list of capabilities that should form the basis of claims
that individuals have. Platonism as a philosophy is based objective and a universalistic

notion of the Good. According to Platonism, actual desire and choice play no role at all in
justifying something as good. Preferences can be distorted or manipulated by traditions.
Nussbaumbdés appeal theobjectivsSubstardgive good basedon moematkre t o

principles (Giovanola, 2005). Nussbaum defen
of capabilities and the norms that shape a sensible infedegide (Nussbaum 2000: 161).
Unlike other approachesf subjective welfares in CA O6eact

being could not be the basis of social choice due to the problem of prefdefocmation
(Nussbaum 2000: 8). However, any universal claims of humanbegly are subject to
criticism onthe grounds of being paternalistic or overlooking cultural and historical differences.
Drawing directly on the values and experiences of the poor to sketch relevant capabilities could
help minimize the risk of imposing ethnocentric or elitist views. Néwedess, meaningful

results are not guaranteed, even through this consultative process, as poor communities and
individuals might be lacking the necessary knowledge and experience to make informed value
judgments about alternative life styles and theirgmezices adapt to match circumstances, or

are distorted through indoctrination (Clark, 2005). An objective list of capabilities could help

to overcome many of the problems associated with the subjective account -dieingll

According to Moss (2013), optin f o r an objective 1ist o f c a
compromise freedom or autonomy of the individual, because the list of capabilities increases
peoplebs autonomy by giving them the ability

for a wothwhile life. Having capability does not mean that one must translate it into functioning
by doing it. However, excessive emphasis on objectivism may raise problems of perfectionism
and legitimacy that could result in a limited endorsement of the listdsetto whom it applies.

In order to grapple with these serious intellectual and legitimacy challenges, one may endorse
Robeynsd suggestions. Robeyns (2003, 2005) o
the criterion of explicit formulatiorsecond, the criterion of methodological justification; third,

the criterion of sensitivity to context; fourth, the criterion of different levels of generality and;
fifth, the criterion of exhaustion and needuction. On the basis of the abawentioned

criteria, Robeyns (2003) made the following recommendations. It is important to draw an
explicit list of capabilities and any such list needs to be discussed, defended and must provide
valid justification of the method used for drawing such a list. Thd &habstraction at which

the list of capabilities is drawn should correspond to the context of empirical investigation, e.g.
in the case of social, or economic discussions, the list will be less abstract than in the case of
philosophical discussions. Lsstof capabilities should be exhaustive and every relevant
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dimension should be taken into accodifterefore, any empirical investigation aiming at policy
implementation should draw the list in two stages; at the first stage, one must draw an ideal list
baed on a review of existing literature. At the second stage, one must draw up a more
pragmatic list by comparing the two abewentioned lists in addition to taking into account

the limitations of data or measurement design, or of socioeconomic or pdéisability.

Hence, the deliberately underspecified nature of CA stresses the role of agency, the process of
choice, and the freedom to reason with respect to the selection of relevant capabilities. CA
provides a general framework for evaluation andapglication can be diverse in various
disciplines. Therefore, one cateli definite list is neither possible nor desirable due to
epistemological and legitimacy reasons. The focus on individual agency, which involves a
concern with people realizing themlues or objectives through their own efforts, also suggests
that different lists of capabilities might be relevant for different groups. Consequently, to make

a selection and draw any applicable list of capabilities, one needs to design some criterion in
order to avoid the risk of paternalism. According to Qazalbash (2002), there is some bedrock
of shared values around which the various lists of needs, capabilities and prudential values are
structured. The articulation of the list of capabilities by défe authors reveals some points of
convergence (Sen, 1983; Nussbaum, 1995, 2000, 2003; Alkire & Black, 1997; Robeyns, 2003;
Sch°®l merich, 2013). However, to end+wdeinge one
we do need some systematic methodalal reasoning on how such a selection could be done.
Process matter as much in the enumeration of a capability list as an outcome . Sen (1997)
himself introduced a distinction between culmination outcomes and comprehensive outcomes.
The culmination outmmes are narrowly defined in the sense that the process that led to the
outcome is not taken into account. Whereas a comprehensive outcome includes aspects of the
choice process, including the identity of the chooser, information on the legitimacy, and
fairness, or democratic content of the process that led to the outcome (Sen, 1997). In the case
of drawing a capability list to assess the viring of some socially excluded or marginalized
groups, some critical questions need to be asked, e.g. who decile ocontent of this list,

what kind of choice processes are used, and how are discordant opinions treated? Although the
application of a procedural approach may also eventually lead us to similar capability lists as
already provided in literature, buteth will provide a legitimacy to the process. Therefore,
beside two stages already mentioned namely, drawing an ideal list of capabilities from literature
and comparing this list with a more pragmatic list drawn by taking into account limitations of
data ormeasurement design, one additional stage is required. The list that is an outcome of the
ideal and the pragmatic list should be checked with the relevant group of people (Alkire, 2002).

It is important that they decide for themselves which capabiliteg whil prefer to focus on,

from the capability list they are embedded in, and engage with the existing literature in that
field. In order to avoid the bias that may possibly stem from the positioning of the researcher,
selection of a capabilities list shid be subjected to open discussions and democratic
participation should be built into the decision making process (Crocker, 2004).

6. CONSLUSION

The division of theoretical work into two broad areas of social and economic theory kept the
social and economic domain apart from each other for a long time at a theoretical level.
However, the reductionist ambition of desocialized orthodox economicizimepwas toned

down by Sen, who challenged the supremacy of utility in economic theorizing and introduced
the dimension of capabilities and functioning in his approach to wellbeing. Sen defined
capabilities as opportunities that individuals have to aehiesrtain functioning. Thus,
capabilities are the i ndividual sé6 ability
achievements. As functioning and capabilities are individual traits, the approach is ethically (or
normatively) individualistic theory. Heever, ontologically CA is nomdividualistic, as it
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acknowledges social and environmental conversion factors and admits that corabilgypn

might differ between different people based on their individual or structural differences in
society likegendr , cl ass or cast, etc. However, desp
CA also has its own weaknesses when considered on its own. CA is often criticized for its
underspecified nature and the lack of a definite list of capabilities raised somensonce
regarding the practical application of this approach. However, this weakness of CA could be
overcome by the application of a procedural approach. CA provides a general framework for
evaluation and its application can be diverse in various discipliffesefore, one cateall

definite list is neither possible nor desirable due to epistemological and legitimacy reasons. The
focus on individual agency, which involves a concern with people realizing their values or
objectives though their own efforts, alsaggests that different lists of capabilities might be
relevant for different groups. Consequently, to make a selection and draw any applicable list of
capabilities, one needs to design some criterion in order to avoid the risk of paternalism.
Although the application of a procedural approach may also eventually lead us to similar
capability lists as already provided in literature, it will nevertheless provide a legitimacy to the
process and help to overcome the weakness of CA.
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ABSTRACT
Awareness of different people's abilities, characteristics and needs and their inclusion should

beandarat t ri butes and tasks of moder n, respons

society access to information is a basic human rightprerequisite for equality and equal
opportunities. Information and communication technology (ICT) as an assestivedlogy and

a tool supporting diverse users through its quality aspects (usability and accessibility) is a very
important factor in this concept. International standards, recommendations and (best)
practices of ICT addressing accessibility issues ofrinédion discussed in the paper are
among key drivers of promoting and assuring accessibility of information and ICT. In general,
international standards and recommendations should also foster and put into practice the
universal design as the design of puots, environments, programs and services being usable
by all people to the greatest extent possible, without the need for adaptation or specialized
design, as stated in the Convention on the Rights of Persons with Disabilities.

Keywords: Accessibility, lelusion, International standard, Information and communication
technology, User diversity

1. INTRODUCTION

Every person is uniquehaving different abilities, char

information society, equal access to information iprarequisite for inclusion and equal
opportunities for all. Information and communication technology (ICT) is the main platform
and driver in fulfilling this prerequisite, as it is usable and accessible (and used as assistive
technology) by everyone conoed, including persons with disabilities.

Disability has been defined and approached differently in the past few decades. As noticed in
the Guide for Addressing Accessibility in StandaféiEU, 2014, p. 37) there are several

Amodel s of disabilityo:

- Theedmcal modelTtohe fearnlsiadstl i mygdel , Awhi ch
reference to the medical conditions they

- The Asoci al ma& degeloped ia fespansegaoathe ipreviotisyone, arguing that

d i s a b iad nott mainlyiicaused by impairments but by the way society was organized
and responded to people with disabilitiesbo
physical, organizational and attitudinal

- The Ahumaendel @ hod B deddlopnaeit oflthis imgdel follows the previous
model s, expressing n a mor al and politica

organizations should take with regard to
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It is encouraging to see that approes to disability evolved and changed emphasis, from
isolated, medically determined to social, inclusive focus, resulting in inclusive societies.
Todayods societies ar e infor mati on societies:s
distribution and sharingisage and exploitation are in the focus of economic, political and other
activities. Current tendency is for information societies to become true knowledge societies,

where fAcapabilities to identify, p r matianc e , pr
to build and apply knowledge for human devel
which encompasses plurality, inclusion, soli
In view of this, we can say that we live in a knowledigesed, incluse society one

overbridging all k i rsatial, ecohomidi @nd gthet mdqualitieis vini d e s ¢

accessing, having and using ICT and being equitable according to the principles and parameters
set by UNESCO: nfreedom aodinfoemajon and Enovdedge; uni v
respect for human dignity and cultural and linguistic diversity; quality education for all;
investment in science and technology; understanding and inclusion of indigenous knowledge
systemso (UNESCO, 2003, p. 2).

Knowledgebased societies are not possible withoi
d e s ii glefirted in the Convention on the Rights of Persons with Disabilities (UN, 2006) as
Aithe design of products, environmeapletothe progr
greatest extent possible, without the need f
In the area of ICT there are standards, recommendation and practices to ensure that ICT
products and services are usable and accessible to everyone as mussilbde. o the paper

the authors propose and present (in the Section 4.1) the systematization and categorization of
ICT international standards related to accessibility, prepared mostly based on results of
searching and browsing the ISO catalogue (n.dl)camtent analysis of selected international
standards.

2. DIVERSITY OF INFORMATION/ICT USERS AND THEIR (INFORMATION)
NEEDS

2.1.Information users and needs

We are facing the need for information whenever we become aware that our knowledge about
something is missing or incomplete. This refers to a range of different everyday life or
professional situations encountered by individuals, groups or organizations.

Wilson (1981, p. 6) in hi$iOn User Studies and Information Needst at ed t hat it
advisable to remove the term fAinformation n
speak instead of Ai nfor mati on s erthkrinateghet owar
visualizes (1981, p. 6, Figure 3) the interrelated factors that affect information seeking
behaviour: on personal level there are physiological needs (need for food, water, air, etc.),
affective needs psychological or emotional needs (theed for love, attainment, etc.) and
cognitive needs (need to plan, to learn, etc.). Additionally, informeasgmking behaviour is

affected by the work role of the person and his/her performance level, additionally affected by
work-related, sociecultural, politico-economic and physical environment factors. Concerning

the above, there are many personal, i nterper
seeking towards the satisfaction of needso w
trying to assure accessibility of information.
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2.2.Diversity of human abilities and characteristics
According to the World Health Organization (WHO), the term disability includes a wide range
of elements. The International Classification of Functioningabligy and Health ICF (WHO,

2001) defines disability as the #fAdifficultie
function impairments, activity limitation and participation. Impairment refers to the problem in
body functions, for example, deafhes or bl i ndnesso. The wide de

different factors linked to the social functioning demands a serious analytic approach to this

matter- one which will enable the disabled to be included in all aspects of life. According to

different public policies of different countries, there is a wide range of approaches and examples
of good practice in this field, linked to means of supporting people with disabilities in education,
medical care and the labour market (Kdigpng, Yusof, Singh 2015). Approaches depend

on different attitudes and public opinion, which is the reason fordugity informing of the

public on this topic.

One type of specific disorder we are dealing with is mental disorders. According to the

Diagnostic and Statistical Manual of Mental Disorders DSKAPA, 2013), there is a common

language for describing psychopathology in accordance with diagnosticseahuent that

could help people with disabilities to be included in everyday society.

The United Nations promotes equlbgsed approach for all children concerning their access to

education (UN, 1989). The Convention ensures the right to treatment fdrechivith

disabilities, their right to education and improvement of their capacity and skills. The same
convention also insures all other civil, political, economic, social and cultural rights of children.

The Convention on the Rights of Persons with Digas (UN, 2006) emphasizes that any

kind of discrimination based on disability is not allowed. All people have the right to

fundamental freedoms, including the freedom to receive education and to work. The framework
for supporting people with disabiks in terms of institutional support and right to education is
ensured by the Croatian National strategy of equalization of possibilities for persons with
disabilities 20072015 Government of the Republic of Croat2015).

Equalization of possibilitiesh®uld address the needs of (information) users being visually

impaired (blind persons, partially blind persons, persons with vision impairments, etc.),

hearingimpaired (those deaf or hadf-hearing), with physical disabilities (motor skills
disorders, ctonic diseases), dyslexic, those with attention deficit hyperactivity disérder

ADHD (developmentally inappropriate level of inattention, excessive activity and impulsivity;

makes seldirection, planning, and behaviour organization difficult), or meititedsses and

disorders, through using ICT as assistive technology, assuring quality of ICT product and
services in terms of their usability and accessibility (as is the focus of this paper).

Cook and Polgar (2014, p. 5) use the term assistive technadlogrte f er t o fAa br o

devices, services, strategies, and practices that are conceived and applied to ameliorate the

problems faced by individuals who have disab

Computers and other ICT devices may be used as assistive technologies Wigiptlod

different software such as (Voodish):

- Speech recognition softwaréor individuals having difficulty using a mouse or a keyboard;

- Screen magnification softwarenaking it easier to read for vision impaired users;

- Keyboard overlay$ making typingeasier and more accurate for those who have motor
control difficulties;

- Screen reader software with readout capabilities (using synthesised speech), which is
helpful for users with reading or learning difficulties, or when used by blindvesimh
impaired users;

- Translation softwarereading of websites in foreign languages, especially helpful to those
diagnosed with learning disabilities.
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3. QUALITY IN ICT: USER PERSPECTIVE

3.1.Importance of international standards, recommendations andbest) practices in ICT
Modern business companies continually increase their dependence on information and
communication technology (ICT) and its support in the implementation of business strategies.
However,software quality is presently becoming quiteegionable due to low productivity of
development teams, low software usability, and high maintenance costs. The primary strategic
goal of the software industry is becoming improvement of software quality using different
standards, methods, models, toots fjuality increase and successful development and
management of software products.
The market presently offers different maturity models, various standards and methodologies
that provide integrated product and process development in the area of softwaictipn and
in the area of design of complex ICT systems and ICT services. We can specify the following
models/standard¥enett, Baker, 2010)
- CMMI (Capability Maturity Model Integration): CMMI for Development (CMNDEV),

CMMI for Acquisition (CMMI-ACQ) and CMMI for Services (CMMISVC)
- People Capability Maturity Model (EMM)
- Personal and Team Software Process
- Information Technology Infrastructure Library (ITIL)
- Information Technology Service Standard (ISO 20000)
- CMUGs eSourcing Capability Model s
- ISO Quality Management Standard 9000
- ISO Software Life Cycle Standard 12207
- 1SO Software Processes Assessment Framework Standard 15504
- ISO System EngineeridgSystem LifeCycle Processes Standard 15288.
Each of these models has its own rules or proceguaatices, methods and approaches for
assessing maturity and quality improvement within the software industry. It is quite difficult to
apply a single model / standard in the organization in order to achieve the optimal level of
software process improventeithe following is a short description of each model.
CMMI models offer the best practice concept, as well as methods and approaches for assessing
process capability / maturity of an organization and its improvemeéntd/{ Product Team
2010) CMMI modelscan be combined with other methods and standards such as 1ISO 9000,
ISO / IEC 15504, ISO / IEC 20000, CobITdntrol Objectives for Information and Related
Technology), ITIL(Information Technology Infrastructure Library), etc.
ISO/IEC 15504 is an interndbnal standard for process assessment initiated in 1993 as the
SPICE (Software Process Improvement and Capability dEtermination) model. ISO/IEC 15504
was developed by JTC1/ SC76s Working Group. T
15504 were theSO/IEC 12207 standard (Systems and Software Engineeswitware Life
Cycle Processes) and maturity models such as Bootstrap, Trillium and the ISNEC TR
155042:1998(E), 1998).
COBIT, published by IT Governance Institute (ITGI), is a globally atadframework for IT
governance. IT governance addresses the following main areas of ICT activity (Haes and
Grembergen, 2004): strategic alignment between ICT and business solutions; value delivery
from ICT; risk management, addressing the safeguardiif@To&ssets; resource management,
optimizing knowledge and ICT infrastructure; performance measurement, tracking project
delivery and monitoring ICT services.
ITIL standard , published by the UK government, ensures a consistent best practice concept
for seting up the IT service management processes built into the ICT organiz@i@a, (
2007) Some of ITIL benefits for customers/users are: ICT services are described better and in
more detail; quality, availability, reliability and cost of services are managed better; and the
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provision of ICT services becomes more custefoeused. Some of ITIbenefits for the ICT
organization are: it develops a clearer structure, more focused on corporate objectives; it has
better control over the ICT infrastructure and services; ITIL best practices support the
introduction of a quality management system; ITlrovides highquality internal
communication and communication with suppliers.

According to Scott, Spyridonis and Ghinea (:
with accessibility requirements in mind entails that designers should include tbes¢hé
out set or at |l east, in the early stages of t

Ghinea, 2015, p. 114) promote Virtual and Augmented Environments and Realistic User
Interactions to Achieve Embedded Accessibility Designs ProjectR(VAS), providing
designers with a framework of design and simulation tools which would help them overcome
challenges and difficulties they encounter when trying to understand the issues raised as a result
of an inclusive design process (e.g. difficultysimultaneously designing for more than one

type of impairment). As evidence suggestssatvare production and design of complex ICT
systems and ICT services have matured, a lot of effort has been put into important aspects of
ICT product and servicésaccessibility and designs fit for all.

3.2. Defining wsability and accessibility

Among others, two quality aspects of ICT and its products and services relate directly to users:
usability and accessibility.

Usability as a quality characteristic has beefined in ISO/IEC TR 912@ (2003, 29) (the

Il nternational Standard to be revised), as nfe
use, and on the individual assessment of su
described by itsud-characteristics: understandability (ability of users to identify the functions

of the product), learnability (how long it takes to learn some specific functions without using

any documentation), operability (whether the user can use the capabilities sdftware),
attractiveness (the look/appearance of the user interface) and usability compliance (applied
standards, conventions, style guides or regulations relating to usability).

Usability in the context of new standard ISO/IEC 25010 (2011, p. ®Reif i ned as fAdec
which a product or system can be used by specified users to achieve specified goals with
effectiveness, efficiency and satisfaction i
subcharacteristics: appropriateness (to userdsee A/N) recognizability, learnability,

operability, user error protection, and user interface aesthetics, including accessibility. Besides
people with disabilities it focuses needs of people having includes disabilities associated with

age i.e.olderpgpl e. Furt hermore, it is noted that fAa
be specified or measured either as the extent to which a product or system can be used by users
with specified disabilities to achieve specified goals with effectiveneisieaty, freedom

from risk and satisfaction in a specified context of use, or by the presence of product properties

t hat support accessibilityo.

Regarding the web and web technologies, the main body developing appertaining standards

The World Wide Web @Gnsortium (W3C)- addresses accessibility through its Web

Accessibility Initiative (WAI ). According tc
with disabilities can perceive, understand, navigate, and interact with the Web, and that they
cancontribk t o t he Webo (W3C, 2005), but it relat

- such as people with low literacy or those not fluent in the language, people with low bandwidth
connections or those using older technologies, new and infrequent userapbite phone
users (W3C, 2012).

51



13th International Scientific Conference on Economic and Social Development
Barcelona, 146 April 2016

4. INTERNATIONAL STANDARDS, RECOMMENDATIONS AND PRACTICES
RELATED TO ACCESSIBILITY OF INFORMATION

4.1.International standards related to accessibility of information

Importance of accessibility issues has bieeneasingly recognised and addressed in both ICT
related international standards and recommendations, as well as in practice.

The International Organization for Standardization (ISO) takes care of providing
manufacturers, service providers, designers anticy makers with specifications and
guidelines on how to design products and services that are accessibléS0 atl.¢. ISO also
ensures, as noted in its ISO/IEC Guide 71 (2014), that during the development of standards,
accessibility will be addreed as much as possible. International standards include those
addressing the physical environment and information technology, as well as more specific
aspects such as mobility devices. The focus of this paper is accessibility of information and
ICT; consguently, standards related to these aspects will be considered as well.

In order to systemize Information and Communication Technology (ICT) standards related to
accessibility, the authors created Table 1, mostly based on results of searching and browsing
the ISO catalogue (n.d) and content analysis of selected international standards. Accessibility
related standards have been categorized in the following areas/levels:
Accessibility/ergonomics (in general) T refers to standards addressing accessibility
corsideration in user needs and accessible design in ergonomics;

IT technology/equipment/services emphasizes interoperability with assistive technology;

(IT) Systemsi refers to accessibility in specific (IT) systemddarning and biometrics)

Softwarei focuses on software and user interface accessibility; and
Information/content/document i refers to information and information representation
(content/document) accessibility.

Table 1: ICT standards related to accessibi(idart 1)

Focus/area (purpose) | Standard

Accessibility/ergonomics (in general)

Addressing accessibility it ISO/IEC Guide 71:2014Guide for addressing accessibility in standards
standards
Accessible design ISO 24503:2011Ergonomics- Accessible design Tactile dots and bars @
consumer products

User needs- accessibility| ISO/IEC TR 291381:2009 Information technology - Accessibility
considerations considerations for people with disabilitieBart 1: User needs summary
ISO/IEC TR 291382:2009 Information technology - Accessibility
considerations for people with disabilitieRart 2: Standards inventory
ISO/IEC TR 291383:2009 Information technology - Accessibility
considerations for people with disabilitiesPart 3: Guidance on user nee
mapping

ISO/IEC 24756:2009Information technology Framework for specifying
common access profile (CAP) of needs and capabilities of users, systen
their environments

ICT equipment and servicg 1ISO 924120:2008 Ergonomics of humasystem interaction- Part 20:
Accessibility guidelines for information/communication technology (I¢
equipment and services
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Table 1: ICT standards related to accessibili@a(t 2)

Focus/area (purpose) |Standard

IT technology/equipment/services (cont.)

Accessibility of persona
computer hardware

ISO/IEC 29136:2012Information technology User interfaces Accessibility
of personal computer hardware

IT/assistive technology

ISO/IEC 13066-1:2011Information technology Interoperability with assistivg
technology (AT) - Part 1. Requirements and recommendations
interoperability

ISO/IEC TR 13066-2:2016 Information technology- Interoperability with
assistive technology (AT)- Part 2: Windows a@ssibility application
programming interface (API)

ISO/IEC TR 13066-3:2012 Information technology- Interoperability with
assistive technology (AT} Part 3: IAccessible2 accessibility applicati
programming interface (API)

ISO/IEC TR 13066-4:2015 Information technology- Interoperability with
assistive technology (AT} Part 4: Linux/UNIX graphical environmen
accessibility API

ISO/IEC TR 13066-6:2014 Information technology- Interoperability with
Assistive Technology (AT) Part 6: Java acces8ity application programming
interface (API)

Office equipment

ISO/IEC 10779:2008Information technology Office equipment accessibilit
guidelines for elderly persons and persons with disabilities

(IT) Systems

E-learning, education an|ISO/IEC 24751-1:2008 Information technology Individualized adaptability

training and accessibility in-&earning, education and trainind?art 1: Framework an
reference model
ISO/IEC 24751-2:2008 Information technology Individualized adaptability
and accessibility in-earning, education and trainindPart 2: "Access for all’
personal needs and preferences for digital delivery
ISO/IEC 24751-3:2008 Information technology Individualized adaptaility
and accessibility in-earning, education and trainindPart 3: "Access for all’
digital resource description

Accessible biometriq ISO/IEC TR 29194:2015 Information Technology Biometrics- Guide on

systems designing accessible and inclusiverbgiric systems

Software

Humansystem interaction

ISO 9241171:2008 Ergonomics of humasystem interaction Part 171:
Guidance on software accessibility

Accessible user interface

ISO/IEC 24786:2009nformation technology User interfaces Accessible use
interface for accessibility settings

ISO/IEC TS 2007%11:2012Information technology User interface componel
accessibility Part 11: Guidance for alternative text for images
ISO/IEC TS 2007%21:2015Information technology User interface componel
accessibility Part 21: Guidance on audio descriptions

Design of accessible icon
and symbols

ISO/IEC TR 19766:2007Information technology Guidelines for the design ¢
icons and symbolscaessible to all users, including the elderly and persons
disabilities

Software quality 7
accessibility aspect

ISO/IEC TR 9126-2:2013 Software engineering Product quality- Part 2:
External metrics

ISO/IEC 25010:2011Systems and softwaesgineering Systems and softwar
Quality Requirements and Evaluation (SQuaRBYystem and software quali
models

Information/content/document

Accessible web content

ISO/IEC 40500:2012nformation technology W3C Web Content Accessibilit
GuidelinesWCAG) 2.0

Electronic document filg

format

ISO 142891:2014 Document management applicationslectronic documen
file format enhancement for accessibiRgrt 1:Use of ISO 32060 (PDF/UA
1)

The selected standards are not referenced inBthkography since Table 1 contains all

bibliographic information describing the standards for further use and referencing.
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4.2. Recommendations related taccessibility of information

Web Content Accessibility Guidelines (WCAG) 2.0 and the W3C Recomrtiend@V3C,

2008)- a wide range of recommendations for making Web content more accedsdgi@ame

freely available as the International Standard ISO/IEC 40500 (2012).

The WCAG 2.0 Guidelines implicate four principles and their associated guidelines (W3C,
2008):

APrincipl e -hform®ienramdeisevirdefdce components must be presentable to
users in ways they can perceive. o0

The guidelines refer to providing textual alternatives for anytegtual content so that it can

be changed into otherrims needed (large print, braille, speech, etc.); providing alternatives for
time-based media; creating content that can be presented in different ways (e.g. simpler layout)
without losing information or structure; and making the content easier for usas émd hear
content including separating foreground from background.

APrincipleUfer Opretrabi @ce components and navi
The principle is described by the guidelines advising to make all functionality available from a
keyboard; to provide users enough time to read and use content, avoid content design in a way
that is known to cause seizures; and to provide ways to help users navigate, find content, and
determine where they are.

APrinciple 3:- Informatienr ax tthee ropeeatioh ef user interface must be
under st andabl e. o

The guidelines facilitating the third principle refer to making text content readable and
understandable; making Web pages appear and operate in predictable ways; and helping users
avoid and corret mistakes.

APrinci pl-eContlent misiobk tolsust enough that it can be interpreted reliably by a
wide variety of user agent s, including assis
The only guideline refers to maximization of compatibility with current and futigeagents,
including assistive technologies.

Guidelines (W3C, 2008) also define Conformance Requirements which must be satisfied for
web pages in order to conform to the WCAG 2.0. Conformance Requirements are explained in
detail in this document (W3C) arduld be checked by the Web Accessibility Evaluation Tools
listed at the W3C web page (2014).

4.3.Practices related toaccessibility of information
Scott, Spyridonis and Ghinea (2015, p. 116) inclusive design practices, often used by
practitioners,include: developing personas, creating fictional characters to understand and
empathise with a particular audience; standards review, using a set of guidelines to ensure that
constraints are accommodated within a design; automated checking, using toblsvathiate
designs against set guidelines automatically; and user testmglving both, experts and
potential eneusers.
Besides the review of standards presented in the paper and the already mentioned VERITAS
framework of design and simulation to@Scott, Spyridonis and Ghinea, 2015, p. 114) and
Web Accessibility Evaluation Tools (W3C, 2014), we wish to emphasize two aspects of
inclusive design accessibility practices with examples:
- Different needs awareness and understanding

- Experience dyslexia {tp://homeschoolingwithdyslexia.com/dyslexia

simulations/)

- Color Vision fttp://www.iamcal.com/toys/colors/
- Automated checking of (some) accessibility elements

- Color Contrast Checkehttp://webaim.org/resources/contrastchegker/
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- Check (Microsoft Office) documents for accessibility
(https://www.microsoft.com/enabf@bducts/office2013/default.aspx
- Check accessibility of PDFs (Acrobat Pro DC)
(https://helpx.adobe.com/acrobat/using/creaefy-pdf-accessibility. html)
Usertesting practices in the sense of accessibility, are covered within the discipline of usability
and are the focus of professional activities of usability engineers and usability community.

5. CONCLUSION

There is no doubt that accessibility of information is a very important inclusion aspect when
related to people with disabilities. There are maiaypdards, recommendations and practices
dealing with this issue. The problem arising from this matter is that accessibility has many
aspects being the focus of activities of numerous professions dealing with information. Some
IT/ICT professions deal witformation/content design, some with hur@mputer/system
interactions, some focus on software accessibility or deal with the information system level,
while others deal with hardware accessibility. The paper presents somdevsdse
systematisation in # area, but further systematization of all efforts put into providing
accessible information is needed in order to help promote accessibility, inclusivity, and the
universal design across more numerous and varied disciplines.

Applications of systematization are possible in different fields of usage, for example in
education, human resource management, industry, medicine, etc. One of the purposes is to
inform experts and to raise their sensitivity towards everyday needs of people with disabilit
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ABSTRACT
Occurrence othaos in Cournot Duopoly model is investigated by assuming isoelastic demand
function and suppliersdé expectation. The Nas

both homogeneous and heterogeneous suppliers. Largest Lyapunov exponent and Kaplan
Yorke dimension of strange attractors are obtained. Average long run profit for both types of
expectations and different inefficiency scales is observed. It is shown that an inefficient
supplier, following either homogeneous adaptive or heterogeneous expegciatbenefited

when chaos persists whereas an efficient supplier is benefited by controlling chaos.

Keywords Adaptive expectation, Bounded rationality, Chaos, Cournot Duopoly, Long run
average profit

1. INTRODUCTION

In a free market finite supplieragicipate among themselves giving rise to an oligopoly market
structure. Oligopoly market structure lies between two extreme market situations, namely
monopoly and perfect competition. Suppliers
t a k e hile dhe mwonopolist achieves largest market power and reduces social surplus.
Oligopoly market structure achieves intermediate market performance. Duopoly is the most
studied oligopoly market structure where the suppliers possess sufficient market power.
Oligopoly market competition is seen as a game where suppliers choose strategies such as
guantity (Cournot Oligopoly) or price (Bertrand Oligopoly) to compete. Cournot Duopoly
model, first introduced by Antoine Augustin Cournot in 1838, is a market steuetiere two
firms produce homogeneous goods, dondét <col l u
power by strategically competing, while using quantity of goods as strategic tool. The Nash
Equilibrium of the static and simultaneous competitiof€ournot model depends upon the
structure of market demand and the cost function of participating firms. Linear market demand
structure simplifies the model giving explicit and unique Nash Equilibrium.

One of the Cournot Duopoly models, where market densingcture is assumed to be
isoelastic, was analyzed by PWRu(, 1991, pp. 57%81). Nash equilibrium in CournePuu

dynamic setting loses stability leading to emergence of multiperiod orbit. The aperiodicity of
orbits results in chaotic regime for certaemlues of parameters. The best response function of
dynamic CournePuu Duopoly model was established on the naive expectation of quantities.
Hommes used adaptive expectation of quantity and offered geometric explanation for existence
of chaos in a nonlear demandgupply frameworkifommes, 1994, pp. 31335) The stability
behaviour of Nash Equilibrium was found to be flexible when adaptive expectation was used.
Kopel modeled nonlinearity in cost function and found logistic dynamic for quantity (Kopel,
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1996, pp. 20312048). Kopel model was further investigated by Agiza for stability and
bifurcation (Agiza, 1999, pp. 19¢B916). Introduction of time lag leading to nonlinear
oligopoly model has also been investigated for bifurcation (Chiarella, 1996, pp2068).

Further agents of chaos were found in oligopoly models in heterogeneity. Heterogeneity in
expectation in duopoly game with linear demaugply framework also leads to bifurcation

and chaos (Agiza, 2003, pp. 5524). Heterogeneous expectation (Bdedly Rational and
Naive) was further studied for linear demaswupply duopoly with product differentiation
(Fanti, 2012, pp. 42427). Apart from heterogeneity in expectation, learning in nonlinear
environment is also a source complex behavior (Naimz2@6, pp. 70722).

OGY and DFC control methods have been used to control the chaotic dynamics (lwaszczuk,
2013, pp. 108123; Iwaszczuk, 2013, pp. Z¥). Huang demonstrated that long run behavior

of chaotic dynamics is beneficial as it can enhancetpoll economic surplus (Huang, 2008,

pp. 13321355). Matsumoto found that average profit of inefficient firm is higher along
multiperiodic orbit and showed that the dynamics of Coufhotu mo del wi t h napve
is inconsistent (Masumoto, 2006, pF93392). Results by Tuinstréd/agenefWesterhoff also
showed that trade barriers can have positive welfare effects in nonlinear framework (Tuinstra,
2014, pp. 24864). Present work examines average profit for different expectation models and
gives comparate results for homogeneous and heterogeneous expectation for different
inefficiency scales. Heterogeneous (boundedly rational and adaptive expectation) and
homogeneous (adaptive) expectations in Cournot Duopoly model are investigated with
isoelastic demah function. The existence of chaos and dimension of strange attractors are
studied. Long run average profits for different expectations are computed to see effects of cost
inefficiency and chaotic dynamics on average profit.

The paper is organized as folls. Section 2 of the paper discusses Nash Equilibrium and its
stability for both types of expectation models. Maximum Lyapunov exponent and the
dimensions of strange attractors are computed in section 3. Section 4 investigates the average
profit of each fim for different expectations followed by conclusion.

2. MODEL

The economy is assumed to comprise of two firms (1 and 2) and a large number of buyers with
isoelastic demand function for one commodity. The isoelastic inverse demand function for the
commodiy is given by:

0

1)

where Pdenotes the price of commodity for period {:@nd Q:denote the quantities supplied

in period t by firm 1 and firm 2, respectively. The cost function is assumed to have a constant
marginal cost for both firms (ci = 1,2) with no fixed costs. Each firm rationally produces

guantity Qx (i = 1;2) such that the respective profits are maximized for the current period.

max“ s 00f Up®

The " firm expects the other firm to produce quantity; dur i ng peri odot (he
denotes the other firm). First order condition of profit maximization gives following best
response function ofifirm

h h

0 aoo — 0 fm 2)

The best response function Bffirm is shown in figure 1. The above model was introduced by
Puu and existence of chaos was seen for naive expeétatimpaper also discussed strange
attractor for adaptive expectation. In the present whek model is extended by assuming
different expectations for quantities.
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