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Calculation of the Human Development Index
For Northern Cyprus Using Economic Measurements
From The Post-Conflict Period

Ali Cevat Tairan' and Ceylan Unvér
Abstract

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

The HDI has been calculated by the United Natioegdlbpment Program
(UNDP) since 1990 and serves as a measure of huwablibeing; it ranks
countries on a scale between zero and one. NortBgprus (herein referred
to as the Turkish Republic of Northern Cyprus, lee TRNC) has been ig-
nored in such calculations, although the HDI haantegoplied to similar terri-
tories. Thus, the purpose of this paper is to ¢aleuhe HDI for the TRNC
using observed series during its post-conflict Atahe same time, we discuss
the Granger Causality of HDI in Northern Cyprus aratkey. The finding
indicates that the HDI of the TRNC has the abilgypredict the HDI of Tur-
key, while its reverse is not true. The paper @&samines the relationships
between HDI and GNI according to separate Fixe@difPanel Models and
Seemingly Unrelated Regression (SUR) Equationsiifahd GNI.
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1. Introduction

Development has generally been considered synonymithh economic
growth, with developing countries defined as tha&sgeriencing great
advances in GDP expansion (Myint, 1958). Per capitame change has
been regarded as an indicator of this economicldprent (Bilbao-Ubillos,
2012). Subsequently, Amartya Sen made his conioibtid this field with his
capabilities approach, followed later by the Unitddtions Development
Program’s introduction in 1990 of the Human Devebept Index (HDI),
a composite index. The capabilities approach idiaipn the methodology
going into the HDI, and it emphasizes ends (caipi@sil over means. Countries
are ranked in the Index according to their scomeshealth, longevity, and
education (HDR, 2016).

The HDI lays out three overall dimensions for assesnt: leading a long
and healthy life, acquiring knowledge, and achigvan decent standard of
living. In the case of Northern Cyprus, it has bestracized by the interna-
tional community, so its economic data have noereut into the calculations
of United Nations agencies, although HDI has beeasuared for similar terri-
tories. Starting in the 1960s, the original Repuldf Cyprus experienced
great turbulence and inter-communal violence, wliiall negative repercus-
sions on both the economy and the political situatirhe violence mounted
to the point where Turkey felt compelled to inter@emilitarily in 1974 to
protect the Turkish minority on the island. Fronstpoint onward, the island
was divided into two separate ethnic states, whiih Turkish Republic of
Northern Cyprus being proclaimed in 1983. Since §war, however, no
country (other than Turkey) has agreed to diplocadlii recognize the new
state, which has also been subject to several #admrgoes. That explains
why there are no statistics put out by internatiomaanizations on the
TRNC's public sector, health system, educatiorgaamomy.

Therefore, this paper breaks new ground by focusintpe HDI of Northern
Cyprus. Firstly, by using any available serieshef TRNC and incorporating
information from the closest comparable countrigs, compute the state’s
HDI. The nations in question are Southern CyprugeGe, Turkey, and three
other Mediterranean economies: Malta, Tunisia,Abdnia. Our time period
runs from 1970 to 2017. Some variables of HDI, ssagy for computing the
series, were missing. In those cases, if the lgckiformation was in the re-
gion of 20%, we imputed the values with the Multisée Chain Equation
Technique (MICE). We display the computed HDI sewé the TRNC, Tur-
key, Southern Cyprus, and Greece with scatter .plotaintry-specific and
time-specific box plots of all seven countries aliso provided.
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Secondly, we examine the stationarity of the HDieseof Northern Cyprus
in comparison with those of Turkey, Southern Cyparsd Greece. We find
that all HDI series except Greece’s have non-giatip properties. Then we
test the Granger Causality of the TRNC’s HDI sexiessus that of Turkey,
and Southern Cyprus’s versus that of Greece. Withinframework, causality
can flow in either direction, and the HDI of oneuatry may be an excellent
predictor of that in a neighbouring country. Onedfng of this paper is that
the HDI of Northern Cyprus has a Granger causalityhat of Turkey, while
the HDI of Southern Cyprus has no such effect czeGe’s.

Thirdly, after finishing the descriptive statistieaalysis of Northern Cyprus,
we examine the relationship between HDI and GNt.tRis purpose, a single
Fixed-Effect Panel model is estimated for eachaldei. By taking into ac-
count the possible correlations between the unadaparts of HDI and
GNI, we estimate an equation system with the SWRrtigue. The results of
both treatments are stable and show positive irspacteach other.

The plan of this paper is as follows. Section Zengs the technical details
of the HDI and gives a brief history of Northernptys. Previous studies and
critiques of the HDI are outlined in Section 3Section 4, we report the details
of the descriptive statistical analysis, givingamhation about the data and
the variables, and we explain the MICE method wpleyed to impute missing
values of the variables. In this section, we aistodur Granger Causality Test
results for the TRNC vis-a-vis Turkey, and South@gprus vis-a-vis Greece.
Section 5 gives the determinants of the HDI and G&ihg both Fixed-Effect
Panel Data estimates and the SUR system equatiorodél estimates. The
last section concludes the paper.

2. Construction of the HDI

The indicator for a long and healthy life is th& lexpectancy at birth,
which is measured between 20 years and 85 yeaesdé@termination of ac-
quired knowledge comes from both the mean yeardtameéxpected years of
schooling; the mean years of schooling are betweand 15 years, while the
expected years are between 0 and 18 years (equivalacquiring a Master's
degree). Finally, a decent standard of living'sdatbr is the gross national
income per capita (2011 PPP $). Its value is betw®t00 and $75,000
(HDR, 2016, pp. 25; HDR Technical Notes, 2016). Fwenan Development
Index (HDI) is calculated by taking “the geometmean of normalized indi-
ces for each of the three dimensions” (HDR Techmicdes, 2016). Figure 1
below shows the main components of the basic wersithe 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
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In 2010—the 28 anniversary of the initiation of the Human Devetemt
Report—the UNDP amended the Index with an eye wwaaking its measuring
more accurate (UNDP, 2010):

i. The indicators of access to knowledge and staisdaf living were dis-
carded; average years of schooling replaced Iyeracd expected years of
schooling stood in for overall enrolment. In ttagegory of standard of living,
gross domestic product (GDP) per capita was brougint place of the former
gross national income (GNI) per capita measuremantecognition of the
major role played by international trade in a coyisteconomy.

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

iii. The maximum values of the indicators were sexd.
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Variations of composite indices were introduced: bhequality-Adjusted
HDI (IHDI), the Gender Inequality Index (GlI), arthe Multidimensional
Poverty Index (MPI).

In this study, we only compute the basic versiohiDi.

3. Previous Studies and Critics of HDI

In 1990, the United Nations Development Program DB\ published the
first annual Human Development Report (HDR), tofddeowed by the yearly
publication of the HDI, which reflected the consadae contributions of Amartya
Sen. It was hailed as “a universally synthetic suea of human development”
that takes into consideration the capabilities apgpin (Booysen, 2002). That
is, human development was now recognized to bemlgtabout the income
that was obtained by an individual, but also higitgbto pursue his own
choices, which were further defined as the freedbnvell-being (evidenced
by functioning and having capabilities) and theeftem of agency (having a
voice and a sense of autonomy).

The capabilities approach to measuring human dpredat rests on the
concept of sets of functioning (being and doings} tan be achieved. This is
a much broader approach than its counterpartdadh®@n resource approach,
the basic needs approach, and others. The Humasldpevent Index (HDI)
measures what it does according to three varialdagevity, education, and
standard of living (HDR, 2016). While longevityderived from life expectancy
at birth, education “is measured by the adultditgrand the combined gross
primary, secondary, and tertiary enrolment ratiad, dinally, the standard of
living is measured by the real gross domestic peogar capita, corrected for
purchasing power” (Lind, 2003).

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

Sagar and Najam criticize the HDI for not takingoimccount the envi-
ronmental side of development and for only focusingaverage achievements.
In addition, there is no consideration of how hurdamelopment is distributed
across a country (Sagar and Najam, 1998).
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Huggins (2005) finds fault with the HDI's methodglofor determining
the quality of life in a country: external indicesacannot tell the whole story;
researchers also need to learn the perceptiotm®sé twho live in that society.
She further argues that since poverty and violemgair the quality of life,
these should also be taken into account as a hdmalopment indicator.

One of the very few studies to be done on North@yprus is Ozay
Mehmet's “Sustainability of Microstates: The Caske Morthern Cyprus”
(University of Utah, 2010). This researcher survegsnomic development in
the TRNC since 1974, concentrating on economiomatism and institution
building. He estimates an HDI score of 0.82 for Thakish Republic of
Northern Cyprus (p.71).This value is higher than@un estimate of 0.56.

Fukuda-Parr et al. (2010) have proposed an “Ecoo@nd Social Rights
Fulfilment Index” (ESRF) that amalgamates six famental rights (health,
education, food, housing, social security, and deeenployment) from ho-
mogenous international statistical datasets.

Bilbao-Ubillos (2012) summarizes the defects in Hi2l as follows: it
overlooks those segments of the population not fiigrgefrom national de-
velopment; it ignores the gender gap in living adads; through averaging,
it masks the existence of the few high-income fessilvho may dominate an
economy; it distorts the required conditions folitigal stability; no notice is
taken of the presence or absence of personal sefedygiven society or
whether there are opportunities for participatingpblitical and social life;
environmental problems are nowhere mentioned; famally, the HDI is static
and only an average measure of the current lewbleo€ountry.

Other critics of the HDI take issue with other adpeof it. For example,
the three main components of the HDI—income, edoicatand health—
contribute equally to it. This weighting appearshiave been done on an
ad hocbasis, lacking as it does any theoretical justifan.

We plan to develop objective weights that will keséd on the observed
macroeconomic series when calculating the HDI seti® be published in a
work that will follow this study. In this way, thebtained weights will be
statistically objective and repeatable. It will@lse possible to add both an
environmental perspective to the notion of humaveltgpment as well as a
view of how evenly or unevenly development is sgraeross a given country.
We hope to improve the theorizing surrounding thiaponents of the HDI.
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4. Descriptive Statistical Analysis of Data and Vaables

The aim of this paper is to calculate a correctiedbr the TRNC. The da-
ta on the country’s life expectancy at birth andI@kr capita (2011 PPP $)
are publicly available from the TRNC State Plannfboganization for the
years 1970 to 2016. However, given that the HDI fiest introduced in
1990, we decided to calculate values for the TRXGrpo 1990 as well, go-
ing back as far as 1970.

In this paper, only the calculation of the HDI fitie TRNC will be ex-
plored. Figures on life expectancy at birth and Gfdrmerly known as
GNP—and still referred to by that term in TRNC datre drawn from the
TRNC State Planning Organization’s website. Howgwxpected years of
schooling and mean years of schooling have nobgeh provided to us by
the authorities, though we expect this informatiorbe relayed to us in due
course. In the interim, we rely on the Multivaridteputation by Chained
Equations Method to estimate the missing infornmt@s well as the three
indices. With the Chain Equations (MICE) methods thissing values for
Albania, Malta, Tunisia, Southern Cyprus, Turkeye€e, and Northern
Cyprus are supplied. Finally, for the TRNC, fiv@takets are generated. Only
the first dataset's HDI values appear in this staiihce the others yield very
similar results.

Moreover, we find that to calculate the other iedicadditional variables
and data are needed for the TRNC. The codebookvigies details on these
variables and their sources.

Table 2. Codebook

Variable Explanation Minimum Time Source
and Maxi- Period
mum Values
Expected Years of | Expected years of an 0-18 years
Schooling individual's educatio
Mean Years of Average years of 0-15 years
Schooling education received
GNI Per capita Gross Domestic $100-75,000 | 1970- TRNC National Planning
Product per individual 2016 Organization
2011 PPP $
Life Expectancy at | Average of female |20-85years | 1970- TRNC National Planning
Birth and male life expec- 2016 Organization
tancy at birth, years
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Thus, the six countries (Albania, Malta, Tunisiauthern Cyprus, Turkey,
and Greece) with similar economies and ties to TRNC will serve as
sources for the data on expected years of schaafidgnean years of schooling.
The resources from which we obtained the infornmatbe 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 obsenmvatfior nine variables. The
data set covers a period of 47 years, betweend®¥@016, for seven countries.
The label IH stands for Indicator Index for Health;for an average of
Expected and Mean Education years; IE denotesdtatidndex for Educa-
tion; 1l represents the Indicator Index for Incoraed HDI is the acronym for
the Human Development Index, which is calculatethia study. These are
the overall results for all the studied countries.

Table 4. Descriptive Statistics of the Variables Wl in the Study,

All Countries
Year | Life Expected | Mean IH E IE 1l HDI GNI per
Expectancy| Schooling| Schooling capita $
Minimum | 1970| 51.15 5.282 1.354 0.00 | 3.539 0.00 0.00 0.00 1,274
18 Quartile| 1981] 71.53 9.507 6.051 0.6605 7.650 0.4539 0.07241 @.2533,768
Median 1993 74.15 11.231 6.741 0.7456 8.989 0.601f  0.176]10 36.42 7,340
Mean 1993 72.84 10.553 7.108 0.7033 8.830 0.584p 0.26893 36.43 10,537
39Quartile] 2005 77.04 12.271 8.915 0.8393 10.091 0.7234 0.405p68 066.6 | 15,248
Maximum | 2016| 82.00 14.179 11.904 1.00 12.59¢  1.00 1.00 0.9889 ,7285

Interpreting the overall characteristics of all nties in the group on a
group basis would produce a distorted picture, edhave elected not to make

an evaluation. In Table 5 below, we report the e@alypertaining only to
Northern Cyprus.

The country’s GNI series has a greater mean vdtaa the median,
$6,022 versus $3,842. It shows a right skewedildigion. The other series
have more or less very similar mean and medianegalie., the series have
symmetric distributions. The only exception is tH®I series, where the
mean is 0.3279, while the median is 0.2962.
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Table 5. Descriptive Statistics of the Variables Wsl in the Study,
Northern Cyprus

Year | Life Expected | Mean IH E IE I HDI GNI per

Expectancy| Schooling | Schooling capita $
Minimum 1970(59.98 5.357 2.084 0.2863 4.889 0.1490 0.0000p 0.0p0,274
1% Quartile | 1981 72.82 8.691 6.051 0.7025 7.356 0.4214 0.0215B 0.182,018
Median 1992/ 73.61 11.105 6.548 0.7282 8.888 0.5906 0.07454 6@.2Pp3,842
Mean 1992 73.65 10.215 6.848 0.7294 8.53p 0.55]2 0.13783  70.3p6,022
37 Quartile | 2004| 74.50 11.747 6.741 0.7569 9.41F 0.6489 0.25184  2B.4[79,949

Maximum | 2015| 82.00 14.179 10.986 1.00Q 11.3p7 0.86*12 0.43210 020.7| 16,158

In the Appendix, Table A, we report the whole sef@ Northern Cyprus.

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

Figure 2. HDI for Northern Cyprus, Turkey, Southern Cyprus,
and Greece, 1970-2016
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Southern Cyprus and Greece are starting with andlDI50 and reaching
0.90 in 2016. Northern Cyprus and Turkey reach 63016, having begun
at 0.125 HDI. The difference remains almost corists a parallel line.
Southern Cyprus’s HDI values are generally highantthose of Greece. The
curves of these two countries run very close tdhestber during 1995 and
2005, but before and after this period, Southerpr@y shows a better HDI
performance. The situation for the TRNC and Turieeglifferent. Generally,
Turkey has better HDI scores than Northern Cypriie. HDI values of these
two countries are almost identical in 1985 and 12®6l in 2000 and 2005.
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The HDI curves of the four countries display slawning points. Taking
into account this persistence, we can conclude tttatHDI series of these
four countries may have non-stationary charactesisiWe will test the sta-
tionarity of the HDI scores of these countries belBirst, we look at the box-
plots of the HDI scores.

The boxplot scores of HDI show the median-relategpeatsions for the
seven countries in Figure 3. All values over theyddrs for each country are
used for visualizing the boxes. The lower edgethefboxes show the first
quartile values of the HDIs. The upper edges oflthees contain the upper
quartile values of the HDIs. The midlines in thex&® are the median values
of the HDIs. The lowest values of the vertical §ree the minimum values of
the HDI scores, while the highest values of theie@rlines are the maximum
values of the HDI scores.

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

Figure 3. Country-specific Boxplots of HDI
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Figure 4 below depicts the HDI scores of all sesemntries over 47 years.
They can be seen to move up and down over the && yetween 1970 and
1990. But after the 1990s, we note an ever-risiegd Two dots over the
vertical edges show extreme values for those years.
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Figure 4. Year-specific Boxplots of HDI
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4.1 Augmented Dickey Fuller Test Statistics of thelDI

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

Table 6. Augmented Dickey Fuller Test Statistics dfiDI

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 thatthdon Cyprus’s HDI
strongly presages that of Turkey. However, thersyis not true. The higher
income and education levels of Northern Cyprus amex to Turkey may
account for this phenomenon. Such a significardtiaiship does not exist
between Southern Cyprus and Greece.

For the Granger Causality test, the first lag vsloé differentiated HDI
scores of the second country are used as an expianeariable in the HDI
equation of the first country.
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S. Cyp $HDIto | Greece $HDIto| TRNC $HDIto | Tur $HDI to
Greece $HDI | S.Cyp $HDI | Tur $HDI TRNC $HDI

Res. Df Model 1 42 42 a1 a1

Model 2 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 betwld®| scores and GNI
values of all seven countries. We expect that theeevariables are positively
associated with each other. Although the GNI islueehe calculation of the
Human Development Index, it is accounted togethigh the other two fac-
tors, education and health. We believe the singfeact of HDI on GNI to be
an important matter, so we look at this closethis section. The main reason
for studying the effect of HDI on income and onesthariables separately is
it may give a sharper picture of the countries’ hurdevelopment levels.

We estimate first a Fixed-Effects of Panel Data Mddr HDI and GNI
and then look at their structural relationshipsigsin 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-valug Pr (> Itl)
GNI per capita 1.9625e-05 5.2028e-07 37.7202 <P®e
Expected Schooling 1.0454e-0p  1.7633e-03 5.9287 73@:99
Mean Years of Schooling 9.7738e-03 2.3771e-03 4.11]15.008e-05
Life Expectancy 1.0049e-02 9.4715e-04 10.6092 €-2@2

All variables within the HDI equation have signditt impacts on the HDI
scores. This is an expected result since thesablas 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 peCapita
Estimate Standard Errgr  t-value Pr (> Itl)

HDI 33337.66 723.64 46.069 < 2.2E-16

The model of GNI gives the parameter estimate il 8. The impact of
HDI is positive significant on GNI. We did not ue other two components
of HDI on the right-hand side because of the highretation between them.
The significantly estimated positive impact of HDh the Gross National
Income per capita is important and thus suppogsitie of the HDI index as a
rough measure of the human development level ofiatcy.

A common problem in regression is to predict areittesponse of a de-
pendent variable (HDI) from a known value of theplexatory variable
(GNI). Often, however, there is a need to do thenrse; that is, given an ob-
served value of the response (HDI = BRlestimate the unknown value of
the explanatory variable (GNI = G§jll Such a problem is known as the calibra-
tion problem, and more generally, as an inversenatibn. In simple terms, it
involves the use of an observed value of the resp@ADI) to make an inference
of the corresponding unknown value of the explawyat@riable (GNI). The
second Fixed-Effects Panel Model of GNI can be seean inverse estima-
tion case.

However, estimating such a single equation pang aedel of HDI and
GNI misses the possible correlation of the erromgeof the variables. To
remedy this problem, we re-estimate below the saquations, this time, in
an SUR equation system framework.

5.2 Seemingly Unrelated Regression Model Estimates

The first two tables, Table 10.a. and Table 10ibe ghe general infor-
mation about system equation estimation result® dependent variables are
correlated negatively, and the models are estimaidvery high R values.

Table 10.a. Seemingly Unrelated Regression Model titeates

N DF | SSR detRCoy OLS-R2| McElroy-MSE RMSE R2 Adjusted
R2 R2

system| 656 | 640| 2.342 +09 7.2401| 0.906113 0.999992 -

HDI 328 | 320| 1.83116e 5.72200e-03.075646 0.905054 0.902980

GNI | 328 320| 2.34200e +9p - - - 7.31874 4@705.316066 0.906113 | 0.904059
per
capita
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Table 10.b. Seemingly Unrelated Regression Model inates, 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 estimsitguificantly. Both im-
pacts, that of HDI on GNI and that of GNI on HDtegositive. The only
differences are on the signs of country-specifiapeeters. These are positive
in the first equation of HDI and negative in the@sd equation of GNI.

Table 11.a. SUR Estimates for HDI

Estimate Standard Error t-value Pr (> Itl)
Albania 1.87302e-01| 1.11026e-02 16.8701y < 2.22e-16
Southern Cyprug 1.44305e-01  1.31537e-02 10.97064 2.22e-16
Greece 1.59218e-01 1.26507e-02 12.58547 < 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
GNiIper capita 2.78933e-05 4.13867e-07 67.39618 22216

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 Fixedeefé Panel Models and
SUR Models shows the parameter stability of thati@hship between two
main factors. The overall conclusion of this exsecis that the HDI as an
index gives a rough approximation of the GNI; imntuthe calculated HDI
values may also be used as an inverse relatiopréaficting the GNI series.
We are still left with the problem of equal contritons from income, educa-
tion, and health to the calculated HDI series. Tteatment lacks theoretical
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support and thus is ad hocprocedure. It should be improved, perhaps with
objective weights to discern the relationship bemveomponents of the cal-
culated HDI series. A Principal Component Procedvuith a Latent Variable
Treatment may work to obtain such objective weightsese weights, in turn,
could be used to predict the latent HDI scoreshSacepeatable procedure
might also lead to a better theorizing of the HBdl és components.

Table 12.a. SUR Estimates for GNI per Capita

Estimate Standard Erroy  t-value Pr (> Itl)

Albania -6654.460 | 428.746 -15.5207 < 2.22e-16
Southern Cyprus| -5059-882 516.948 -9.7880 < 2.Xe-1
Greece -5602.986| 500.555 -11.1935 < 2.22et16
Malta -3473.729 | 464.123 -7.4845 7.0122e413
Northern Cyprus| -5675.795 429.191 -13.2244  <21R2¢-

Tunisia -4302.489 | 414.631 -10.376Y < 2.22e416
Turkey -3745.443 | 433.782 -8.6344 4.4409e116
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 Natioegdlbpment Program
(UNDP) since 1990 as a measure of human developaaahit ranks countries
according to a score between zero and one. Nortgprus has been left out
of this exercise, although similar territories haween included. Thus, we
calculated the Human Development Index value oftR&IC. We generated
the information on expected years of schooling ewean years of schooling
by applying the MICE method to values derived fraibania, Malta, Tuni-
sia, Southern Cyprus, Turkey, and Greece. As shiowthe Comparison
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graph, the TRNC’s values somewhat mirror those wika&y. However, the
data used to estimate the two variables could lssing certain values. In
further studies, using the indices of educatioralthe and standard of living
for other countries and including more explanateayiables would produce
much better estimations.

At the same time, we discussed the Granger CaysdltiDI in Northern
Cyprus and Turkey. The finding indicates that tHel léf Northern Cyprus
has predictive indicators for Turkey’s, althougk tklationship does not work
in reverse.

We also examined the relationships between HDI@Nd using separate
Fixed-Effect Panel Models and Seemingly Unrelategjr@ssion. Findings
were very robust, and the impacts of each factahemther dependent variable
were significantly positive. This means HDI is winigk as an index to measure
the human development level in a society.

Finally, the fixed weighting problem of the HDI &leading issue to be
further investigated. We criticize the calculat@mHDI. The three main com-
ponents of the HDI—income, education, and healtre-eantributing equally
to the index. The decision to set it up on thisibappears to have been an
ad hocone, lacking as it does any theoretical underpigni he calculation of
the HDI needs to be improved by incorporating ithi® methodology of com-
piling it objective weights, which would then reVélae relationship between
components of the calculated HDI series. In out stxdy, we plan to develop
some of these objective weights by means of thergbd macroeconomic
series in order to calculate the HDI series. I3 thay, the obtained weights
will be statistically objective and repeatable.tharmore, the addition of the
environmental aspect to the overall profile of artoy’s human development
will be possible, as will the evenness or unevesinéshe countrywide distri-
bution of well-being (as mentioned in Sagar andaNgj1998). A Principal
Component Procedure with a Latent Variable Treatmeay work to obtain
such objective weights. These weights, in turn, lmarused to predict the la-
tent HDI scores. Such a repeatable procedure reayedd 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 mears yéagchooling of the
TRNC are not available for this paper, the sevamtrees given in the data
and variables section are used to estimate thossingivalues. Thus, to fill
in the missing values, the Multivariate Imputatity Chain Equations
(MICE) method is used to generate partially synthéata sets. Five data sets
are created by this method for the missing valves finformation gotten or
imputed from Albania, Malta, Tunisia, Southern QygprTurkey, Greece, and
Northern Cyprus.

The data sets of these countries with some obserakegs are replaced
with multiple imputations. We generate data throebhined equations (also
known as fully conditional specification—FCS) anegsential regression
multivariate imputation (SRMI), their advantageiige

- No requirement of an explicit assumption for ghi@t distribution of the
data set, i.e., conditional distributions are djgtifor each variable separately

- Imputations are based on univariate distributi@ewing for different
models for each variable

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

- Empirical data will seldom follow a standard nivdriate distribution

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

- It is very easy to address missing-data problantsconfidentiality prob-
lems at the same time when generating partiallyhgtit data sets. Even
when the imputation model and the analyst's modetain different numbers
and types of variables, the results will still lzdia¢ (Drechsler, 2011).
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