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Abstract 

Development has always been treated as an economic phenomenon and 
linked to economic growth. Amartya Sen’s “capabilities” approach (Sen, 
1985) introduced the concept of “human development” as progress towards 
greater societal well-being. The Human Development Index, the HDI, is a 
summary measure of average achievement in key dimensions of life: a long 
and healthy lifespan, being knowledgeable, and having a decent standard of 
living. The HDI relies on various proxies to demonstrate key capabilities: i.e., 
access to health, education, and goods. The HDI is the geometric mean of 
these three-dimensional indices. 

The HDI has been calculated by the United Nations Development Program 
(UNDP) since 1990 and serves as a measure of human well-being; it ranks 
countries on a scale between zero and one. Northern Cyprus (herein referred 
to as the Turkish Republic of Northern Cyprus, or the TRNC) has been ig-
nored in such calculations, although the HDI has been applied to similar terri-
tories. Thus, the purpose of this paper is to calculate the HDI for the TRNC 
using observed series during its post-conflict era. At the same time, we discuss 
the Granger Causality of HDI in Northern Cyprus and Turkey. The finding 
indicates that the HDI of the TRNC has the ability to predict the HDI of Tur-
key, while its reverse is not true. The paper also examines the relationships 
between HDI and GNI according to separate Fixed-Effect Panel Models and 
Seemingly Unrelated Regression (SUR) Equations of HDI and GNI. 
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1. Introduction 

Development has generally been considered synonymous with economic 
growth, with developing countries defined as those experiencing great 
advances in GDP expansion (Myint, 1958). Per capita income change has 
been regarded as an indicator of this economic development (Bilbao-Ubillos, 
2012). Subsequently, Amartya Sen made his contribution to this field with his 
capabilities approach, followed later by the United Nations Development 
Program’s introduction in 1990 of the Human Development Index (HDI), 
a composite index. The capabilities approach is implicit in the methodology 
going into the HDI, and it emphasizes ends (capabilities) over means. Countries 
are ranked in the Index according to their scores on health, longevity, and 
education (HDR, 2016). 

The HDI lays out three overall dimensions for assessment: leading a long 
and healthy life, acquiring knowledge, and achieving a decent standard of 
living. In the case of Northern Cyprus, it has been ostracized by the interna-
tional community, so its economic data have not entered into the calculations 
of United Nations agencies, although HDI has been measured for similar terri-
tories. Starting in the 1960s, the original Republic of Cyprus experienced 
great turbulence and inter-communal violence, which had negative repercus-
sions on both the economy and the political situation. The violence mounted 
to the point where Turkey felt compelled to intervene militarily in 1974 to 
protect the Turkish minority on the island. From this point onward, the island 
was divided into two separate ethnic states, with the Turkish Republic of 
Northern Cyprus being proclaimed in 1983. Since that year, however, no 
country (other than Turkey) has agreed to diplomatically recognize the new 
state, which has also been subject to several trade embargoes. That explains 
why there are no statistics put out by international organizations on the 
TRNC’s public sector, health system, education, or economy. 

Therefore, this paper breaks new ground by focusing on the HDI of Northern 
Cyprus. Firstly, by using any available series of the TRNC and incorporating 
information from the closest comparable countries, we compute the state’s 
HDI. The nations in question are Southern Cyprus, Greece, Turkey, and three 
other Mediterranean economies:  Malta, Tunisia, and Albania.  Our time period 
runs from 1970 to 2017. Some variables of HDI, necessary for computing the 
series, were missing. In those cases, if the lacking information was in the re-
gion of 20%, we imputed the values with the Multivariate Chain Equation 
Technique (MICE). We display the computed HDI series of the TRNC, Tur-
key, Southern Cyprus, and Greece with scatter plots. Country-specific and 
time-specific box plots of all seven countries are also provided. 
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Secondly, we examine the stationarity of the HDI series of Northern Cyprus 
in comparison with those of Turkey, Southern Cyprus, and Greece. We find 
that all HDI series except Greece’s have non-stationary properties. Then we 
test the Granger Causality of the TRNC’s HDI series versus that of Turkey, 
and Southern Cyprus’s versus that of Greece. Within this framework, causality 
can flow in either direction, and the HDI of one country may be an excellent 
predictor of that in a neighbouring country. One finding of this paper is that 
the HDI of Northern Cyprus has a Granger causality on that of Turkey, while 
the HDI of Southern Cyprus has no such effect on Greece’s. 

Thirdly, after finishing the descriptive statistical analysis of Northern Cyprus, 
we examine the relationship between HDI and GNI. For this purpose, a single 
Fixed-Effect Panel model is estimated for each variable. By taking into ac-
count the possible correlations between the unexplained parts of HDI and 
GNI, we estimate an equation system with the SUR technique. The results of 
both treatments are stable and show positive impacts on each other. 

The plan of this paper is as follows. Section 2 presents the technical details 
of the HDI and gives a brief history of Northern Cyprus.  Previous studies and 
critiques of the HDI are outlined in Section 3. In Section 4, we report the details 
of the descriptive statistical analysis, giving information about the data and 
the variables, and we explain the MICE method we employed to impute missing 
values of the variables. In this section, we also list our Granger Causality Test 
results for the TRNC vis-a-vis Turkey, and Southern Cyprus vis-a-vis Greece. 
Section 5 gives the determinants of the HDI and GNI using both Fixed-Effect 
Panel Data estimates and the SUR system equation of model estimates. The 
last section concludes the paper. 

2. Construction of the HDI 

The indicator for a long and healthy life is the life expectancy at birth, 
which is measured between 20 years and 85 years. The determination of ac-
quired knowledge comes from both the mean years and the expected years of 
schooling; the mean years of schooling are between 0 and 15 years, while the 
expected years are between 0 and 18 years (equivalent to acquiring a Master's 
degree). Finally, a decent standard of living's indicator is the gross national 
income per capita (2011 PPP $). Its value is between $100 and $75,000 
(HDR, 2016, pp. 25; HDR Technical Notes, 2016). The Human Development 
Index (HDI) is calculated by taking “the geometric mean of normalized indi-
ces for each of the three dimensions” (HDR Technical Notes, 2016).  Figure 1 
below shows the main components of the basic version of the HDI. 
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Table 1. HDI and Development Grouping 

Human Development Value 

Very High Human Development 0.800 and above 

High Human Development 0.700-0.799 

Medium Human Development 0.550-0.699 

Low Human Development Below 0.550 

 

Figure 1. HDI Path Diagram 

 

In 2010—the 20th anniversary of the initiation of the Human Development 
Report—the UNDP amended the Index with an eye toward making its measuring 
more accurate (UNDP, 2010):  

i. The indicators of access to knowledge and standards of living were dis-
carded; average years of schooling replaced literacy, and expected years of 
schooling stood in for overall enrolment.  In the category of standard of living, 
gross domestic product (GDP) per capita was brought in in place of the former 
gross national income (GNI) per capita measurement, in recognition of the 
major role played by international trade in a country’s economy. 

ii. Calculation of the three indices by arithmetic mean was changed to 
geometrical mean.  

iii. The maximum values of the indicators were revised.  
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Variations of composite indices were introduced: the Inequality-Adjusted 
HDI (IHDI), the Gender Inequality Index (GII), and the Multidimensional 
Poverty Index (MPI).  

In this study, we only compute the basic version of HDI. 

3. Previous Studies and Critics of HDI  

In 1990, the United Nations Development Program (UNDP) published the 
first annual Human Development Report (HDR), to be followed by the yearly 
publication of the HDI, which reflected the considerable contributions of Amartya 
Sen.  It was hailed as “a universally synthetic measure of human development” 
that takes into consideration the capabilities approach (Booysen, 2002). That 
is, human development was now recognized to be not only about the income 
that was obtained by an individual, but also his ability to pursue his own 
choices, which were further defined as the freedom of well-being (evidenced 
by functioning and having capabilities) and the freedom of agency (having a 
voice and a sense of autonomy).  

The capabilities approach to measuring human development rests on the 
concept of sets of functioning (being and doings) that can be achieved. This is 
a much broader approach than its counterparts: the human resource approach, 
the basic needs approach, and others. The Human Development Index (HDI) 
measures what it does according to three variables: longevity, education, and 
standard of living (HDR, 2016). While longevity is derived from life expectancy 
at birth, education “is measured by the adult literacy and the combined gross 
primary, secondary, and tertiary enrolment ratio, and, finally, the standard of 
living is measured by the real gross domestic product per capita, corrected for 
purchasing power” (Lind, 2003). 

In the view of the UNDP, the term lifespan denotes the likelihood of people 
enjoying a long and healthy life. A population’s access to knowledge is measured 
by their country’s education system. As for the average standard of living, 
purchasing power will yield that picture. “While it is a better indicator of hu-
man development than income per capita, it is a composite index, measuring 
the aggregate data without interpreting and adjusting the differences between 
countries.” (Booysen, 2002). 

Sagar and Najam criticize the HDI for not taking into account the envi-
ronmental side of development and for only focusing on average achievements.  
In addition, there is no consideration of how human development is distributed 
across a country (Sagar and Najam, 1998). 
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Huggins (2005) finds fault with the HDI’s methodology for determining 
the quality of life in a country: external indicators cannot tell the whole story; 
researchers also need to learn the perceptions of those who live in that society. 
She further argues that since poverty and violence impair the quality of life, 
these should also be taken into account as a human development indicator. 

One of the very few studies to be done on Northern Cyprus is Özay 
Mehmet’s “Sustainability of Microstates: The Case of Northern Cyprus” 
(University of Utah, 2010). This researcher surveys economic development in 
the TRNC since 1974, concentrating on economic rationalism and institution 
building. He estimates an HDI score of 0.82 for the Turkish Republic of 
Northern Cyprus (p.71).This value is higher than our own estimate of 0.56.  

Fukuda-Parr et al. (2010) have proposed an ‘‘Economic and Social Rights 
Fulfilment Index’’ (ESRF) that amalgamates six fundamental rights (health, 
education, food, housing, social security, and decent employment) from ho-
mogenous international statistical datasets.  

Bilbao-Ubillos (2012) summarizes the defects in the HDI as follows: it 
overlooks those segments of the population not benefiting from national de-
velopment; it ignores the gender gap in living conditions; through averaging, 
it masks the existence of the few high-income families who may dominate an 
economy; it distorts the required conditions for political stability; no notice is 
taken of the presence or absence of personal safety in a given society or 
whether there are opportunities for participating in political and social life; 
environmental problems are nowhere mentioned; and, finally, the HDI is static 
and only an average measure of the current level of the country.  

Other critics of the HDI take issue with other aspects of it. For example, 
the three main components of the HDI—income, education, and health—
contribute equally to it. This weighting appears to have been done on an 
ad hoc basis, lacking as it does any theoretical justification.   

We plan to develop objective weights that will be based on the observed 
macroeconomic series when calculating the HDI series, to be published in a 
work that will follow this study. In this way, the obtained weights will be 
statistically objective and repeatable. It will also be possible to add both an 
environmental perspective to the notion of human development as well as a 
view of how evenly or unevenly development is spread across a given country.  
We hope to improve the theorizing surrounding the components of the HDI. 
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4. Descriptive Statistical Analysis of Data and Variables 

The aim of this paper is to calculate a correct value for the TRNC. The da-
ta on the country’s life expectancy at birth and GNI per capita (2011 PPP $) 
are publicly available from the TRNC State Planning Organization for the 
years 1970 to 2016. However, given that the HDI was first introduced in 
1990, we decided to calculate values for the TRNC prior to 1990 as well, go-
ing back as far as 1970.  

In this paper, only the calculation of the HDI for the TRNC will be ex-
plored. Figures on life expectancy at birth and GNI (formerly known as 
GNP—and still referred to by that term in TRNC data—are drawn from the 
TRNC State Planning Organization’s website. However, expected years of 
schooling and mean years of schooling have not yet been provided to us by 
the authorities, though we expect this information to be relayed to us in due 
course. In the interim, we rely on the Multivariate Imputation by Chained 
Equations Method to estimate the missing information, as well as the three 
indices. With the Chain Equations (MICE) method, the missing values for 
Albania, Malta, Tunisia, Southern Cyprus, Turkey, Greece, and Northern 
Cyprus are supplied.  Finally, for the TRNC, five datasets are generated. Only 
the first dataset’s HDI values appear in this study since the others yield very 
similar results. 

Moreover, we find that to calculate the other indices, additional variables 
and data are needed for the TRNC. The codebook below gives details on these 
variables and their sources. 

Table 2. Codebook 
Variable Explanation Minimum 

and Maxi-
mum Values 

Time 
Period 

Source 

 
Expected Years of 
Schooling 

 
Expected years of an 
individual's education 

 
0-18 years 

 
- 

 
- 

 
Mean Years of 
Schooling 

 
Average years of 
education received 

 
0-15 years 

 
- 

 
- 

 
GNI Per capita 

 
Gross Domestic 
Product per individual, 
2011 PPP $ 

 
$100-75,000   

 
1970-
2016 

 
TRNC National Planning 
Organization 

 
Life Expectancy at 
Birth 

 
Average of female 
and male life expec-
tancy at birth, years 

 
20-85 years 

 
1970-
2016 

 
TRNC National Planning 
Organization 
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Thus, the six countries (Albania, Malta, Tunisia, Southern Cyprus, Turkey, 
and Greece) with similar economies and ties to the TRNC will serve as 
sources for the data on expected years of schooling and mean years of schooling. 
The resources from which we obtained the information on the variable are 
listed in the following table. 

Table 3. Data Sources of the Variables 

 Source 

Expected Years of Schooling UNESCO  

Mean Years of Schooling Barro & Lee, UNESCO 

GNI per capita World Bank, IMF 

Life Expectancy At Birth UNDP, UNESCO 

In the data set, there are a total of 329 observations for nine variables. The 
data set covers a period of 47 years, between 1970 and 2016, for seven countries. 
The label IH stands for Indicator Index for Health; E for an average of 
Expected and Mean Education years; IE denotes Indicator Index for Educa-
tion; II represents the Indicator Index for Income; and HDI is the acronym for 
the Human Development Index, which is calculated in this study. These are 
the overall results for all the studied countries.  

Table 4. Descriptive Statistics of the Variables Used in the Study, 
All Countries 

 Year Life 
Expectancy 

Expected 
Schooling 

Mean 
Schooling 

IH E IE II HDI GNI per 
capita $ 

Minimum 1970 51.15 5.282 1.354 0.00 3.539 0.00 0.00 0.00 1,274 
1st Quartile 1981 71.53 9.507 6.051 0.6605 7.650 0.4539 0.07241 0.2534 3,768 
Median 1993 74.15 11.231 6.741 0.7456 8.989 0.6017 0.17610 0.4236 7,340 
Mean 1993 72.84 10.553 7.108 0.7033 8.830 0.5842 0.26893 0.4335 10,537 
3rd Quartile 2005 77.04 12.271 8.915 0.8393 10.091 0.7234 0.40568 0.6066 15,248 
Maximum 2016 82.00 14.179 11.904 1.00 12.596 1.00 1.00 0.9889 35,720 

Interpreting the overall characteristics of all countries in the group on a 
group basis would produce a distorted picture, so we have elected not to make 
an evaluation. In Table 5 below, we report the values pertaining only to 
Northern Cyprus.  

The country’s GNI series has a greater mean value than the median, 
$6,022 versus $3,842. It shows a right skewed distribution. The other series 
have more or less very similar mean and median values, i.e., the series have 
symmetric distributions. The only exception is the HDI series, where the 
mean is 0.3279, while the median is 0.2962.  
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Table 5. Descriptive Statistics of the Variables Used in the Study, 
Northern Cyprus 

 Year Life 
Expectancy 

Expected 
Schooling 

Mean 
Schooling 

IH E IE II HDI GNI per 
capita $ 

Minimum 1970 59.98 5.357 2.084 0.2863 4.889 0.1490 0.00000 0.0000 1,274 
1st Quartile 1981 72.82 8.691 6.051 0.7025 7.356 0.4214 0.02158 0.1840 2,018 
Median 1992 73.61 11.105 6.548 0.7282 8.888 0.5906 0.07454 0.2962 3,842 
Mean 1992 73.65 10.215 6.848 0.7294 8.532 0.5512 0.13783 0.3279 6,022 
3rd Quartile 2004 74.50 11.747 6.741 0.7569 9.417 0.6489 0.25184 0.4723 9,949 
Maximum 2015 82.00 14.179 10.986 1.000 11.367 0.8642 0.43210 0.7020 16,158 

In the Appendix, Table A, we report the whole series for Northern Cyprus. 

Below, the HDI series of Northern Cyprus, Turkey, Southern Cyprus, and 
Greece are plotted on the same graph. 

Figure 2. HDI for Northern Cyprus, Turkey, Southern Cyprus, 
and Greece, 1970-2016 

 

Southern Cyprus and Greece are starting with an HDI of 0.50 and reaching 
0.90 in 2016. Northern Cyprus and Turkey reach 0.63 in 2016, having begun 
at 0.125 HDI. The difference remains almost constant as a parallel line. 
Southern Cyprus’s HDI values are generally higher than those of Greece. The 
curves of these two countries run very close to each other during 1995 and 
2005, but before and after this period, Southern Cyprus shows a better HDI 
performance. The situation for the TRNC and Turkey is different. Generally, 
Turkey has better HDI scores than Northern Cyprus. The HDI values of these 
two countries are almost identical in 1985 and 1995, and in 2000 and 2005.  
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The HDI curves of the four countries display slow turning points. Taking 
into account this persistence, we can conclude that the HDI series of these 
four countries may have non-stationary characteristics. We will test the sta-
tionarity of the HDI scores of these countries below. First, we look at the box-
plots of the HDI scores. 

The boxplot scores of HDI show the median-related dispersions for the 
seven countries in Figure 3. All values over the 47 years for each country are 
used for visualizing the boxes. The lower edges of the boxes show the first 
quartile values of the HDIs. The upper edges of the boxes contain the upper 
quartile values of the HDIs. The midlines in the boxes are the median values 
of the HDIs. The lowest values of the vertical lines are the minimum values of 
the HDI scores, while the highest values of the vertical lines are the maximum 
values of the HDI scores. 

Southern Cyprus and Greece have the higher HDI scores, while Malta’s is 
at a medium level. The other four countries—Albania, Northern Cyprus, Tu-
nisia, and Turkey—have the lowest HDIs.  

Figure 3. Country-specific Boxplots of HDI 

 

Figure 4 below depicts the HDI scores of all seven countries over 47 years. 
They can be seen to move up and down over the 20 years between 1970 and 
1990. But after the 1990s, we note an ever-rising trend. Two dots over the 
vertical edges show extreme values for those years. 
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Figure 4. Year-specific Boxplots of HDI 

 

4.1 Augmented Dickey Fuller Test Statistics of the HDI 

We would like to examine whether the HDI scores of Southern Cyprus vs. 
Greece and Northern Cyprus vs. Turkey can be put in a Granger Causality 
context. For this purpose, we first test the stationarity of the HDI series for 
these four countries. Table 6 below reports the Augmented Dickey Fuller Test 
results. We cannot reject the null hypothesis of non-stationarity of the HDIs, 
except in the case of Greece. So we decide to take the first differences in the 
HDI series to arrive at the Granger Causality. 

Table 6. Augmented Dickey Fuller Test Statistics of HDI 

 Greece Southern Cyprus Turkey Northern Cyprus 
Dickey Fuller Test -4.2627 -2.3013 -1.7102 -1.8268 
Lag Order 3 3 3 3 
p-value 0.01 0.454 0.6892 0.6428 

 

4.2 Granger Causality Test Statistics of the HDI 

The Granger Causality Test results indicate that Northern Cyprus’s HDI 
strongly presages that of Turkey.  However, the reverse is not true. The higher 
income and education levels of Northern Cyprus compared to Turkey may 
account for this phenomenon. Such a significant relationship does not exist 
between Southern Cyprus and Greece. 

For the Granger Causality test, the first lag values of differentiated HDI 
scores of the second country are used as an explanatory variable in the HDI 
equation of the first country. 
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Table 7. Granger Causality Test Results 

 S. Cyp $HDI to 
Greece $HDI 

Greece $HDI to 
S. Cyp $HDI 

TRNC $HDI to 
Tur $HDI 

Tur $HDI to 
TRNC $HDI 

Res. Df Model 1 

             Model 2 

42 42 41 41 

43 43 42 42 

Df, Model 1 

Df, Model 2 

- - - - 

-1 -1 -1 -1 

F, Model 1 

F, Model 2 

- - - - 

1.2758 0.4045 3.6914 0.6613 

Pr (>F), Model 1 

Pr (>F), Model 2 

- - - - 

0.2651 0.5282 0.06166 0.4208 

5. The Results of HDI and GNI Model Estimates  

In this section, we examine the relationship between HDI scores and GNI 
values of all seven countries. We expect that these two variables are positively 
associated with each other. Although the GNI is used in the calculation of the 
Human Development Index, it is accounted together with the other two fac-
tors, education and health. We believe the single impact of HDI on GNI to be 
an important matter, so we look at this closer in this section. The main reason 
for studying the effect of HDI on income and on other variables separately is 
it may give a sharper picture of the countries’ human development levels. 

We estimate first a Fixed-Effects of Panel Data Model for HDI and GNI 
and then look at their structural relationships using an SUR model. 

5.1 Panel Data Fixed-Effect Estimates 

5.1.a. HDI 

Table 8. Panel Data Fixed-Effect Estimates of HDI 

 Estimate Standard Error t-value Pr (> ltl) 
GNI per capita 1.9625e-05 5.2028e-07 37.7202 < 2.2e-16 
Expected Schooling 1.0454e-02 1.7633e-03 5.9287 7.973e-09 
Mean Years of Schooling 9.7738e-03 2.3771e-03 4.1117 5.008e-05 
Life Expectancy 1.0049e-02 9.4715e-04 10.6092 < 2.2e-16 

All variables within the HDI equation have significant impacts on the HDI 
scores. This is an expected result since these variables are also used to derive 
the HDI series. 
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5.1.b. GNI 

Table 9 Panel Data Fixed-Effect Estimate of GNI per Capita 

 Estimate Standard Error t-value Pr (> ltl) 
HDI 33337.66 723.64 46.069 < 2.2E-16 

The model of GNI gives the parameter estimate in Table 9. The impact of 
HDI is positive significant on GNI.  We did not use the other two components 
of HDI on the right-hand side because of the high correlation between them. 
The significantly estimated positive impact of HDI on the Gross National 
Income per capita is important and thus supports the use of the HDI index as a 
rough measure of the human development level of a country. 

A common problem in regression is to predict a future response of a de-
pendent variable (HDI) from a known value of the explanatory variable 
(GNI). Often, however, there is a need to do the reverse; that is, given an ob-
served value of the response (HDI = HDI0,), estimate the unknown value of 
the explanatory variable (GNI = GNI0). Such a problem is known as the calibra-
tion problem, and more generally, as an inverse estimation. In simple terms, it 
involves the use of an observed value of the response (HDI) to make an inference 
of the corresponding unknown value of the explanatory variable (GNI). The 
second Fixed-Effects Panel Model of GNI can be seen as an inverse estima-
tion case. 

However, estimating such a single equation panel data model of HDI and 
GNI misses the possible correlation of the error terms of the variables. To 
remedy this problem, we re-estimate below the same equations, this time, in 
an SUR equation system framework. 

5.2 Seemingly Unrelated Regression Model Estimates 

The first two tables, Table 10.a. and Table 10.b. give the general infor-
mation about system equation estimation results. Two dependent variables are 
correlated negatively, and the models are estimated with very high R2 values. 

Table 10.a. Seemingly Unrelated Regression Model Estimates 
 N DF SSR detRCov OLS-R2 McElroy-

R2 
MSE RMSE R2 Adjusted 

R2 
system 656 640 2.342 +09 7.2401 0.906113 0.999992 - - - - 
HDI 328 320 1.83116e - - - 5.72200e-03 0.075646 0.905056 0.902980 
GNI 
per 
capita 

328 320 2.34200e +90 - - - 7.31874 +06 2705.316066 0.906113 0.904059 
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Table 10.b. Seemingly Unrelated Regression Model Estimates, the                       
Correlations of the Residuals 

 HDI GNI per capita 
HDI 1.00 -0.999914 
GNI per capita -0.999914 1.00 

In both models, all of the parameters are estimated significantly. Both im-
pacts, that of HDI on GNI and that of GNI on HDI, are positive. The only 
differences are on the signs of country-specific parameters. These are positive 
in the first equation of HDI and negative in the second equation of GNI. 

Table 11.a. SUR Estimates for HDI 

 Estimate Standard Error t-value Pr (> ltl) 
Albania 1.87302e-01 1.11026e-02 16.87017 < 2.22e-16 
Southern Cyprus 1.44305e-01 1.31537e-02 10.97064 < 2.22e-16 
Greece 1.59218e-01 1.26507e-02 12.58567 < 2.22e-16 
Malta 9.92537e-02 1.22416e-02 8.10787 1.1102e-14 
Northern Cyprus 1.59928e-01 1.12554e-02 14.20903 < 2.22e-16 
Tunisia 1.21360e-01 1.10939e-02 10.93934 < 2.22e-16 
Turkey 1.06267e-01 1.15181e-07 67.39678 < 2.22e-16 
GNIper capita 2.78933e-05 4.13867e-07 67.39678 < 2.22e-16 

 

Table 11.b. SUR Estimates for HDI 

  
Residual Standard Error 0.075646 
Degrees of Freedom 320 

Number of Observations 328 
SSR 1.831157 
MSE 0.005722 
Root MSE 0.075646 
Multiple R-Squared 0.905056 
Adjusted R-Squared 0.90298 

Similarity of parameter estimates in both Fixed-Effects Panel Models and 
SUR Models shows the parameter stability of the relationship between two 
main factors. The overall conclusion of this exercise is that the HDI as an 
index gives a rough approximation of the GNI; in turn, the calculated HDI 
values may also be used as an inverse relation for predicting the GNI series. 
We are still left with the problem of equal contributions from income, educa-
tion, and health to the calculated HDI series. This treatment lacks theoretical 
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support and thus is an ad hoc procedure. It should be improved, perhaps with 
objective weights to discern the relationship between components of the cal-
culated HDI series. A Principal Component Procedure with a Latent Variable 
Treatment may work to obtain such objective weights. These weights, in turn, 
could be used to predict the latent HDI scores. Such a repeatable procedure 
might also lead to a better theorizing of the HDI and its components. 

Table 12.a. SUR Estimates for GNI per Capita 

 Estimate Standard Error t-value Pr (> ltl) 
Albania -6654.460 428.746 -15.5207 < 2.22e-16 
Southern Cyprus -5059-882 516.948 -9.7880 < 2.22e-16 
Greece -5602.986 500.555 -11.1935 < 2.22e-16 
Malta -3473.729 464.123 -7.4845 7.0122e-13 
Northern Cyprus -5675.795 429.191 -13.2244 < 2.22e-16 
Tunisia -4302.489 414.631 -10.3767 < 2.22e-16 
Turkey -3745.443 433.782 -8.6344 4.4409e-16 
HDI 35674.705 529.324 67.39678 < 2.22e-16 

 

Table 12.b. SUR Estimates for GNI per Capita.  

  
Residual Standard Error 2705.316066 
Degrees of Freedom 320 

Number of Observations 328 
SSR 2341995204.75119 
MSE 7318735.014847 
Root MSE 2705.316066 
Multiple R-Squared 0.906113 
Adjusted R-Squared 0.904059 
 

6. Conclusion 

The HDI has been calculated by the United Nations Development Program 
(UNDP) since 1990 as a measure of human development, and it ranks countries 
according to a score between zero and one. Northern Cyprus has been left out 
of this exercise, although similar territories have been included. Thus, we 
calculated the Human Development Index value of the TRNC. We generated 
the information on expected years of schooling and mean years of schooling 
by applying the MICE method to values derived from Albania, Malta, Tuni-
sia, Southern Cyprus, Turkey, and Greece. As shown in the Comparison 
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graph, the TRNC’s values somewhat mirror those of Turkey. However, the 
data used to estimate the two variables could be missing certain values. In 
further studies, using the indices of education, health, and standard of living 
for other countries and including more explanatory variables would produce 
much better estimations. 

At the same time, we discussed the Granger Causality of HDI in Northern 
Cyprus and Turkey. The finding indicates that the HDI of Northern Cyprus 
has predictive indicators for Turkey’s, although the relationship does not work 
in reverse. 

We also examined the relationships between HDI and GNI using separate 
Fixed-Effect Panel Models and Seemingly Unrelated Regression.  Findings 
were very robust, and the impacts of each factor on the other dependent variable 
were significantly positive. This means HDI is working as an index to measure 
the human development level in a society.  

Finally, the fixed weighting problem of the HDI is a leading issue to be 
further investigated. We criticize the calculation of HDI. The three main com-
ponents of the HDI—income, education, and health—are contributing equally 
to the index. The decision to set it up on this basis appears to have been an 
ad hoc one, lacking as it does any theoretical underpinning. The calculation of 
the HDI needs to be improved by incorporating into the methodology of com-
piling it objective weights, which would then reveal the relationship between 
components of the calculated HDI series. In our next study, we plan to develop 
some of these objective weights by means of the observed macroeconomic 
series in order to calculate the HDI series. In this way, the obtained weights 
will be statistically objective and repeatable. Furthermore, the addition of the 
environmental aspect to the overall profile of a country’s human development 
will be possible, as will the evenness or unevenness of the countrywide distri-
bution of well-being (as mentioned in Sagar and Najam, 1998). A Principal 
Component Procedure with a Latent Variable Treatment may work to obtain 
such objective weights. These weights, in turn, can be used to predict the la-
tent HDI scores. Such a repeatable procedure may also lead to a better theorizing 
of the HDI and its components. 
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Appendix 

Table A. Variables of Northern Cyprus 
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MICE Imputation Method 

Since the expected years of schooling and mean years of schooling of the 
TRNC are not available for this paper, the seven countries given in the data 
and variables section are used to estimate those missing values.  Thus, to fill 
in the missing values, the Multivariate Imputation by Chain Equations 
(MICE) method is used to generate partially synthetic data sets. Five data sets 
are created by this method for the missing values from information gotten or 
imputed from Albania, Malta, Tunisia, Southern Cyprus, Turkey, Greece, and 
Northern Cyprus. 

The data sets of these countries with some observed values are replaced 
with multiple imputations. We generate data through chained equations (also 
known as fully conditional specification—FCS) and sequential regression 
multivariate imputation (SRMI), their advantages being: 

- No requirement of an explicit assumption for the joint distribution of the 
data set, i.e., conditional distributions are specified for each variable separately 

- Imputations are based on univariate distributions, allowing for different 
models for each variable  

- Continuous variables can be imputed using a normal model, and binary 
variables can be imputed with a logit model 

- Empirical data will seldom follow a standard multivariate distribution 

- It is a flexible tool to account for bounds, interactions, skip patterns, or 
constraints between different variables 

- It is very easy to address missing-data problems and confidentiality prob-
lems at the same time when generating partially synthetic data sets. Even 
when the imputation model and the analyst’s model contain different numbers 
and types of variables, the results will still be valid (Drechsler, 2011). 



 Ali Cevat Taşıran - Ceylan Ünver 19 

References 

Bilbao-Ubillos, J., (2012), “Another Approach to Measuring Human Develop-
ment: The Composite Dynamic Human Development Index,” Social 
Indicators Research, 111(2), pp. 473-484.  

Booysen, F., (2002), “An Overview and Evaluation of Composite Indices of 
Development,” Social Indicators Research, 59 (2), pp. 115-151  

Crespo, R. F., (2012), “Socio-Economic Machines and Practical Models of De-
velopment: The Role of the HDI,” In: R. F. Crespo, Theoretical and 
Practical Reason in Economics, Springer, New York pp. 81-104.  

Drechsler, J., (2011), “Background on Multiple Imputation,” In: Synthetic 
Datasets for Statistical Disclosure Control. Lecture Notes in Statis-
tics, Vol. 201. Springer, New York, NY. 

Fukuda-Parr, S., Lawson-Remer, T., and S. Randolph, (2010), “An Index of 
Economic and Social Rights Fulfilment: Concept and Methodology,” 
Journal of Human Rights, 8(3), pp. 195-221.  

Ganegodage, K., Rambaldi, A., Rao, D., and K. Tang, (2015), “A New Multi-
dimensional Measure of Development: The Role of Technology and 
Institutions,” Social Indicators Research, 131(1), pp. 65-92. 

Huggins, M., (2005), Genero, Politicas Publicas y Promocion de la Calidad 
de Vida. Instituto Latinoamericano de Investigaciones Sociales, Cara-
cas. 

Lind, A., (1992), “Power, Gender, and Development: Women’s Organizations 
and the Politics of Needs in Ecuador,” In: A. Escobar and S. Alvarez 
(eds.), The Making of Social Movements in Latin America: Identity, 
Strategy, and Democracy. Westview Press, pp. 132-149. 

Little, R. J. A., (1993), “Statistical Analysis of Masked Data,” Journal of Of-
ficial Statistics, 9, pp. 407-426. 

Mehmet, Özay, (2010), Sustainability of Microstates, The Case of Northern 
Cyprus. University of Utah. 

Myint, H., (1958), “The ‘Classical Theory’ of International Trade and Under-
developed Countries,” The Economic Journal, 68 (2), pp. 317-337. 

Presidency of the Turkish Republic of Northern Cyprus, (2017). 
https://kktcb.org. 

Sagar, A. D., and A. Najam, (1998), “The Human Development Index: A Critical 
Review,” Ecological Economics, 25, pp. 249-264. 



20 Ekonomi-tek Volume / Cilt: 5 No: 3 September / Eylül 2016 

Sen, Amartya, (1985), Commodities and Capabilities, North Holland, Amster-
dam. 

Thompson, S., St. Karayanni, S., and M. Vassiliadou, (2004), Cyprus After 
History, Interventions, 6 (2), pp. 282-299, DOI: 
10.1080/1369801042000238373.  

UNDP, (2010), Human Development Report 2010, Pathways to Human 
Development. 20th Anniversary Edition. Oxford University Press, 
New York. 

UNDP, (2016), Human Development for Everyone. The United Nations 
Development Programme. http://hdr.undp.org/sites/ 
default/files/2016_human_development_report.pdf. 

UNDP, (2016), Human Development Report 2016, Technical Notes.  
http://hdr.undp.org/sites/default/files/hdr2016_technical_notes.pdf. 

 


