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ABSTRACT 

Although the Gini coefficient is an ideal measure 
of income inequality, it may be applied to meas-
ure the aging inequality in a society. In this paper, 
an attempt has been made to develop alternative 
measures of aging inequality based on the Gini 
index. The study uses the secondary population 
data of Asian countries collected from the inter-
national data base, US census Bureau. From the 
analysis it is observed that the Gini coefficient 
shows equally sensitivity at all levels. The coef-
ficient is more concern for the country which is 
closed to the line of absolute equality. For ex-
ample, the sensitivity level in the Gini coefficient 
is observed much higher in Israel than in Qatar. 
The logarithmic transformation of Gini coeffi-
cient does not work well because it violates the 
transfer principle. The Geometric measure of 
Gini coefficient fails to measure inequality be-
cause of violating the transfer principle. On the 
other hand, the logarithmic transformation of 
geometric equivalent of the Gini coefficient 
works better because it shows more sensitivity 
than the Gini coefficient and satisfies the trans-
fer principle. From the analysis it is also found 
that the trigonometric measure of Gini coeffi-
cient works better than the logarithmic trans-
formation of geometric equivalent of the Gini co- 
efficient because it satisfies transfer principle as 
well as shows higher sensitivity. Therefore, the 
trigonometric measure of the Gini coefficient is 
the best measure of aging inequality among the 
measures considered in the study. 
 
Keywords: Inequality; Aging; Gini Index;  
Geometric Measure 

1. INTRODUCTION 

Inequality is a fundamental characteristics of all gradu- 

ated social parameters and conceptualized as ‘‘the aver-
age difference in the status between any pairs relative to 
the average status’’ [1]. The overall level of inequality in 
a country, region or population group and more generally 
the distribution of consumption, income or other attri- 
butes is also in itself an important dimension of welfare 
in that group. Inequality measures can be calculated for 
any distribution not just for consumption, income or 
other monetary variables but also for land, other con-
tinuous and cardinal variables [2]. 

Although inequality has long been topic of interest to 
sociologists, few have bothered to carefully specify what 
they mean by the term. It is easy, of course, to distinguish 
perfect equality from a state of inequality. The lack of 
rigor created difficulty so long as research on inequality 
emphasized the determinants of individual attainments. 
But recent efforts to test of hypothesis explaining why 
some societies are less equal than others have neces- 
sitated the adoption of precise measures of inequality, 
such as the Gini index or the standard deviation [3-5]. In 
the absence of clear criteria for choosing among the nu- 
merous measures of inequality, researchers have usually 
based their choice on convenience, familiarity, or on 
vague methodological grounds. Nevertheless, the deci-
sion to rank one distribution is more unequal than an-
other has theoretical as well as methodological implica-
tions. In fact, the choice of an inequality measures is 
properly regarded as a choice among alternative defini-
tion of inequality rather than a choice among alternative 
ways of measuring a single theoretical construct [2]. Al-
though measures of inequality are increasingly used to 
compare nations, cities, and other social units, the prop-
erties of alternative measures have received little atten-
tion in the sociological literature.  

While studying the traditional measures, it is observed 
that there are basically two shortcomings of traditional 
measures of population aging. First one is the use of cut 
off point for old and young age of population. For exam-
ple, the cut off point of old age is 65 for developed coun-
tries and 60 years for developing countries. Similarly, the 
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cut off point of young age is 15 in developing country 
and 20 in developed country. Second, the accuracy of 
any measure increases as the observable range of vari-
ability increases. The traditional measures consider the 
change of age cohorts but ignore the total pattern of the 
age structure of population. It is observed that when the 
slope of trend line (the regression coefficient) was used 
to measure of aging that overcome the shortcoming of 
traditional measures of aging [6]. 

Nath and Nazrul [7] proposed new indices taking into 
account both tails of age distribution and investigated the 
aging process of some Asian countries especially focus- 
ing with Bangladesh population. An improved measure 
of aging speed with its application for Bangladesh popu-
lation has been proposed by Islam and Nath [8]. Both the 
studies indicate the aging as one of the emerging prob-
lems in Bangladesh. 

The Gini index satisfies the basic criteria of scale in-
variance and the principle of transfers, but two other 
measures: the coefficient of variation and Theil’s meas-
ure are usually preferable. While none of these measures 
is strictly appropriate for interval-level data, valid com-
parisons can be made in special circumstances. The so-
cial welfare function is considered as an alternative ap-
proach for developing measures of inequality and meth-
ods of estimation, testing, and decomposition [2]. 

Though the Gini index of concentration appeal to most 
economist who rank income distribution in empirical 
studies, but it was also used in risk analysis and financial 
theory. Hence it is not surprising to see that the Gini in-
dex use as a measure of dispersion in portfolio analysis 
[9-12]. 

For variables like age, where utility is neither strictly 
increasing nor especially relevent, the flat sensitivity of 
the coefficient of variation makes it appropriate choice 
[2]. An empirical example of the frequency distribution 
among 12 occupational categories of US men at selected 
ages in 1952, 1962 and 1972 was given by Hauser et al. 
[13]. The Gini index values for US men aged 35 - 44 
during the three periods were 0.353, 0.300 and 0.318 
respectively, a decline in inequality over time [14]. 

The measures, the coefficient of variation and the Gini 
index (G) in statistics texts are only appropriate for vari-
ables measured on a ratio scale, like income or age, 
which have a theoretically fixed zero point [15]. While 
developing the Gini index of inequality for individual 
data, it is observed that this index is a simple measure of 
dispersion and concentration whose fields of application 
are not confined to income distribution [12]. 

Optimal grouping techniques (OGT) were first used 
for income distribution to determine Gini index [16,17]. 
The OGT were also used to determine the cut off point to 
age distribution of population. By using OGT to the US 
population, it is found that the age at which one becomes 

an older person has dramatically increased. For example, 
the entry age into oldness was 48.7 years in 1930 while 
57.6 years in 2004. The values of Gini index that address 
in the contex of age distribution of US population was 
0.42 in 1950 and 0.36 in 2000 [18]. The existing formula 
of Gini coefficient was used to develop some alternative 
measure of economic inequality. The developed meas-
ures were applied to the data set of 96 countries on dis-
tribution of income from world development indicator 
[19]. 

Dalton [20] proposed that measures of inequality 
ought to increase whenever income is transferred from 
poorer person to a richer person, regardless of how poor 
or how rich or the amount of income transferred. Fol-
lowing a suggestion by Pigou [21], Dalton also proposed 
the condition that a transfer of income from a richer to a 
poorer person, so long as that transfer does not reverse 
the ranking of the two, will result in decrease inequity. 
This is known as the Pigou-Dalton principle [22]. 

Gini coefficient is the most common statistical index 
of diversity or inequality in social sciences [2,23]. It is 
widely used in econometrics as a standard measure of 
inter-individual or inter-household inequality in income 
or wealth [9,22,24]. In some studies, Gini coefficient was 
used to measure variability in levels of mortality among 
socio-economic groups. It has also been employed for 
analyses of the variation in degree of people's inequality 
in the face of death over time and across countries. In 
some studies, Gini coefficient was used to measure vari-
ability in levels of mortality among socio-economic 
groups [25]. 

Gini coefficient is computed from distributions of 
deaths by age in real populations. In order to avoid a bias 
due to different age structures, a standard population age 
structure was used for weighting. This approach is the 
same as that in economics since age at death and popula-
tion distributions are independent from each other, ex-
actly like income and population in econometrics. The 
use of Gini coefficient for the analysis of inequality in 
health in the 1980s, stressed that the individual-based 
measurement of inequality in health is a way to a uni-
versal comparability of degrees of inequality over time 
and across countries [26].  

If we consider a particular distribution of age with 
n-number of groups or individuals, for same amount of 
transfer of ages between any two groups, Gini coefficient 
shows equal sensitivity provided the transfer occurs be-
tween two successive groups or individual. Moreover, we 
can observe that the Gini coefficient shows more concern 
for countries, which are close to the line of absolute 
equality. In order to address some of the above men-
tioned issues, the other indices like variance, coefficient 
of variation and standard deviation have also been con-
sidered, but those have incompetent either because of 
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their total concentration on differences around mean or 
beacause of violating the Pigou-Dalton condition. The 
Pigou-Dalton condition implies that any transfer from 
smaller group (poor group) to higher group (rich group), 
other thing remaining the same, would always increase 
the inequality measure. In line with the same one may 
also think that any transfer from higher group (rich group) 
to smaller group (poor group), other thing remaining the 
same, would always decrease the inequality measure [27]. 
In the above situation, it is necessary to develop some 
measures or modify the usual formula of Gini coefficient 
that fulfil the mentioned issues. In this paper, an attempt 
is made to develop some alternative measures of popula-
tion aging inequality based on Gini coefficient by using 
secondary data for Bangladesh and some other selected 
countries of the world. 

2. DATA AND METHOD 

The study uses the secondary population data collected 
from international data base, US census Bureau (www. 
census.gov/population/data/idb) for 2011. Alternative 
aging indices have been applied along with conventional 
aging indices: proportion of older people, proportion of 
persons aged less than 15 years, proportion of person 
aged between 15 and 59 years to the Bangladesh popula-
tion as well as 50 Asian countries. To see the sensitivity 
level of the alternative measures, special focus is given 
on Bangladesh, China, India, Israel, North Korea, Nepal, 
Qatar, Singapore, Sri Lanka and Thailand. 

2.1. Gini-Coefficient of Inequality 

The Gini coefficient is usually defined in terms of the 
Lorenz curve [28]. It is the most popular measure of dis-
tributional inequality. The Lorenz curve is a graphical 
device used to represent distributional inequality. The 
Gini coefficient is a numerical measure of inequality 
based on the Lorenz curve. Much of the literature is 
concerned with income inequality. With a few notable 
exceptions, the result of Gini coefficients also can be 
applied to other quantitative variables [2]. The Gini coef-
ficient varies between 0 (complete equality) and 1 (com-
plete inequality). There are a number of ways in which 
the Gini coefficient can be expressed and interpreted. 
Many researchers derived it as a measure of inequality as 
it satisfies the axioms (criteria) of an ideal measure. The 
existing formula for Gini coefficients are as follows: 
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where,  1,2, ,iy i   n  is the income/age of the i-th 
person,  1,2, ,jy j   n is the income/age of the j-th 
person,  is the average income/age and  

1 2 ny y y   . Eq.1 is a measure of dispersion di-
vided by twice the mean. It is the average absolute dif-
ference between all pairs of individuals. Specifically (1) 
is known as Gini coefficient of mean difference given by 
Kendall and Stuart [29]. They also define this coefficient 
as “one half of the average value of absolute differences 
between all pairs of incomes divided by the mean in-
come”. We will apply this measure to estimate the aging 
inequality of population. Eq.2 is given by Dasgupta et al. 
[30] which is more mathematically tractable and compu-
tationally convenient for individual level data. Note that 
the first term in (2) involves a weighted sum of all the 
scores, where the weight applied to each score is its rank 
in the distribution. Eq.3 is due to Sen [22] and it shows 
the income-waiting system in the welfare function be-
hind the Gini coefficient. 

2.2. Modification of the Formula of  
Gini Coefficient 

Researchers [31-34] in the field of measurement of 
inequality have always been in the quest of presenting of 
simple and easy way to calculate Gini coefficient keep-
ing its objective. Milanovic [32] claims that the formula 
developed by him to measure the inequality is easy to 
calculate even in using a simple hand calculator. We are 
trying to modify the existing formula of Gini coefficient. 
The formulas given in Eqs.1-3 are almost same [35]. 
Therefore we can choose any one of them for modifica-
tion. We choose expression (1) for modification among 
existing formulas. In this paper we are working with the 
distribution of age. Let i  and y jy

ny

 is the share/pro- 
portion of persons belonging to one particular age group 
and we assume that 1 2y y   . Thus,  
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Age structure of population can be categoried into 
three broad groups namely children, active force and 
elderly. 

Since the data set consists of 3 different age groups (i 
= j = 3), the expression (4) can be rewritten as 
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After some straight forward simplication, the expres-
sion (5) can be written as follows: 
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Ignoring the multiplier, the expression becomes 

     1 21 0 1G y y                 (7) 

where 1 2  and 3  represent the proportion of eld-
erly, the proportion of children and the proportion of 
active population as these supports for Bangladesh as 
well as developing countries. 

,  y y y

2.3. Logarithmic Transformation of  
Gini Coefficient 

In order to make Gini coefficient more rational in 
terms of sensitivity, we take the natural logarithm and 
modify the Eq.4 and Eq.5 as follows: 
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For 3 different groups, the expression becomes 
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Since it violates the transfer principle of an ideal 
measure of inequality, we should look for other meas-
ures. 

2.4. Geometric Equivalent of Gini  
Coefficient 

Majumder [19] developed a geometric formula of Gini 
coefficient based on the Lorenz curve and the line of 
absolute equality. In order to find a simple and alterna-
tive derivation of Gini’s coefficient with robustness and 
accuracy, we will look forward to some other alternative 
geometric measure as follows. 

From the Figure 1, it is clear that the diagonal line has  

 
Source: Majumder [19] 

Figure 1. Lorenz curve. 
 
divided the rectangle into two equal triangles. For each 
triangle, base = height = 1, as sum of proportion equal to 
unity. The area of triangle is  
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From the Figure 1, it shows that the area beyond the 
Lorenz curve is the sum of area of n small triangles and 
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The total area beyond the Lorenz curve is  

 
1

1

1 1

2

n

j
j

n j y
n n





   

Now the area between the diagonal line and the Lo-
renz curve is 
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We may standardise the above expression (10) with 
the multiplier  1 2 2n  . 

Therefore Eq.10 may considered as an alternative 
geometric measure of Gini’s coefficient and written as  
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For 3 different groups, the expression (11) becomes 
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2.5. Logarithmic Transformation of  
Geometric Equivalent of Gini  
Coefficient (LTGEG) 

Taking logarithm the expression (11) and (12) become 
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2.6. Trigonometric Measures of  
Gini Coefficient (TMG) 

We have developed arithmetic and geometric deriva-
tion of Gini coefficient for measuring aging inequality. In 
order to find simpler and alternative derivation of Gini 
coefficient to measure aging inequality, it is tried to de-
velop trigonometric measure of inequality. Mojumder 
[19] has developed Trigonometric measure of Gini coef-
ficient to estimate income inequality. We demonstrate in 
a formalized manner how to apply the TMG to the age 
distribution. It is seen that there are n-numbers of right- 
angled triangles below the Lorenz curve corresponding 
to n number of individuals/groups. The Cotangent is 
computed and added them to get a measure of inequality. 

By looking at the left hand side complementary angle of 
each right-angled triangle, one can measure cotangent of 
it, which is nothing but the base of the triangle divided 
by the perpendicular of it. Therefore, the Trigonometric 
measure based on cotangent is as follows: 
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We can standardise the expression (15) by substracting 
n from it and multiplying by 1 2 2n   . Thus we 
have 
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For 3 different individuals/groups, the TMG becomes 
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3. RESULTS AND DISCUSSION 

The developed measures of inequality of population 
aging have been applied to Bangladesh population as 
well as some other selected countries. We have chosen 
those countries of Asia which satisfy the rank order con-
dition  1 2 3y y y 

y y

. The results of the measures of 
inequality of population aging have been displayed in 
Tables 1 and 2. For convenience of the analysis, it is 
assumed that 1 , 2  and 3  represent lower end, 
middle end and higher end of the distribution. 

y

3.1. Gini Coefficient (G) 

Table 1 shows Gini coefficient (G) values for 50 se-
lected countries in Asia. The G is computed by using the 
Eq.6. The minimum and maximum observed value of G 
is 0.439 (in Israel) and 0.837 (in Qatar) respectively 
which satisfies the hypothetical values (minimum and 
maximum) of Gini coefficient. Table 2 shows the sensi-
tivity level of indices in responses to 1 percent transfer of 
ages from one group to another group for few selected 
countries in Asia. Gini coefficient satisfies Pigou-Dalton 
condition. When reorganisation of ages takes place from 
the smaller group to higher group, value of G increases 
and vice verca. It is equally sensitive within the country 
in upward direction and downward direction. For exam-
ple, if we consider Bangladesh, we see that for 1 percent  
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Table 1. Distribution of ages and different measures of inequality. 

Country Distribution of Age Measures of Inequality 

 1y  2y  3y  G LTGEG TMG SD CV 

Afghanistan 0.041 0.437 0.522 0.481 4.137 19.686 0.257 0.770 

Armenia 0.131 0.176 0.694 0.563 3.523 5.789 0.313 0.938 

Azerbaijan 0.090 0.228 0.682 0.591 3.730 7.921 0.310 0.929 

Bahrain 0.042 0.205 0.753 0.711 4.441 20.974 0.373 1.118 

Bangladesh 0.071 0.343 0.586 0.515 3.759 9.656 0.258 0.773 

Bhutan 0.083 0.289 0.627 0.544 3.698 8.065 0.275 0.824 

Brunei 0.060 0.255 0.685 0.625 4.038 13.074 0.320 0.959 

Burma 0.076 0.275 0.649 0.573 3.798 9.320 0.291 0.873 

Cambodia 0.058 0.322 0.620 0.561 3.960 12.849 0.281 0.843 

China 0.132 0.176 0.691 0.559 3.511 5.687 0.311 0.933 

Cyprus 0.152 0.162 0.686 0.534 3.426 5.208 0.305 0.916 

Gaza Strip 0.039 0.439 0.521 0.482 4.168 20.626 0.258 0.774 

Georgia 0.210 0.156 0.633 0.423 3.160 3.726 0.261 0.783 

Hong Kong 0.196 0.116 0.688 0.492 3.351 6.174 0.310 0.929 

India 0.084 0.297 0.620 0.536 3.681 7.917 0.270 0.809 

Indonesia 0.089 0.273 0.639 0.550 3.665 7.465 0.280 0.839 

Iran 0.073 0.241 0.687 0.614 3.897 10.387 0.317 0.952 

Iraq 0.047 0.380 0.572 0.525 4.067 16.448 0.266 0.797 

Israel 0.142 0.276 0.581 0.439 3.251 3.359 0.225 0.674 

Japan 0.313 0.136 0.550 0.237 2.874 3.347 0.208 0.623 

Jordan 0.068 0.353 0.580 0.512 3.794 10.370 0.257 0.770 

Kazakhstan 0.102 0.242 0.656 0.554 3.600 6.469 0.288 0.865 

Korea N. 0.131 0.224 0.645 0.514 3.415 4.646 0.274 0.822 

Korea S. 0.160 0.157 0.684 0.524 3.399 5.115 0.304 0.911 

Kuwait 0.036 0.258 0.706 0.671 4.486 24.398 0.342 1.025 

Loas 0.056 0.367 0.577 0.521 3.939 13.316 0.262 0.786 

Lebanon 0.126 0.230 0.644 0.518 3.438 4.845 0.274 0.823 

Macau 0.120 0.150 0.730 0.610 3.665 7.358 0.344 1.031 

Malaysia 0.078 0.296 0.626 0.547 3.741 8.752 0.276 0.827 

Maldives 0.058 0.215 0.727 0.670 4.148 14.413 0.350 1.051 

Mongolia 0.059 0.273 0.668 0.609 4.022 13.125 0.309 0.926 

Nepal 0.067 0.346 0.588 0.521 3.812 10.572 0.261 0.782 

Oman 0.047 0.312 0.641 0.593 4.155 16.884 0.297 0.892 

Pakistan 0.062 0.354 0.582 0.520 3.865 11.654 0.261 0.783 

Philippine 0.066 0.346 0.588 0.522 3.827 10.834 0.261 0.784 

Qatar 0.018 0.127 0.855 0.837 5.393 56.014 0.455 1.366 

Saudi Arabia 0.046 0.294 0.660 0.614 4.211 17.801 0.309 0.927 

Singapore 0.116 0.144 0.741 0.625 3.717 7.963 0.353 1.059 

Sri Lanka 0.119 0.249 0.631 0.512 3.451 4.982 0.266 0.799 

Syria 0.055 0.352 0.592 0.537 3.968 13.619 0.269 0.807 

Taiwan 0.156 0.156 0.687 0.531 3.418 5.247 0.307 0.920 

Tajikistan 0.049 0.339 0.612 0.563 4.094 16.106 0.282 0.845 

Thailand 0.135 0.199 0.667 0.532 3.444 4.966 0.291 0.872 

Timor-Leste (East Timor) 0.060 0.338 0.602 0.542 3.917 12.340 0.271 0.813 

Turkey 0.095 0.266 0.639 0.544 3.618 6.833 0.278 0.835 

Turkmenistan 0.064 0.275 0.661 0.597 3.948 11.779 0.302 0.907 

UAE 0.019 0.204 0.777 0.758 5.129 49.608 0.395 1.185 

Uzbekistan 0.069 0.265 0.666 0.598 3.902 10.819 0.305 0.914 

Vietnam 0.080 0.252 0.668 0.588 3.790 8.925 0.302 0.906 

Yemen 0.041 0.430 0.529 0.488 4.144 19.701 0.258 0.774 

1y , 2y  and 3y  represent the proportion of elderly, the proportion of children and the proportion of active population. 
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Table 2. Sensitivity of different measures of inequality. 

1 percent transfer from  to  1y 2y 1 percent transfer from  to  2y 3y
Country 

G LTGEG TMG CV G LTGEG TMG CV 

Bangladesh 1.942 3.161 22.859 2.099 1.942 0.342 0.612 1.893 

China 1.789 1.258 5.465 0.276 1.789 0.724 5.670 2.683 

India 1.866 2.608 19.043 1.520 1.866 0.404 1.160 2.260 

Israel 2.280 1.470 12.025 1.415 2.280 0.492 3.175 3.066 

Korea N. 1.945 1.460 9.413 0.679 1.945 0.582 4.001 2.834 

Nepal 1.920 3.372 24.187 2.105 1.920 0.334 0.546 1.837 

Qatar 1.194 12.598 125.915 0.286 1.194 0.661 1.181 1.766 

Singapore 1.600 1.327 4.584 0.152 1.600 0.844 6.324 2.406 

Sri Lanka 1.952 1.710 12.306 0.983 1.952 0.515 2.870 2.729 

Thailand 1.879 1.327 7.143 0.437 1.879 0.652 4.934 2.793 

1 percent transfer from  to  3y 2y 1 percent transfer from  to  2y 1y
Country 

G LTGEG TMG CV G LTGGL TMG CV 

Bangladesh –1.942 –0.332 –0.551 –1.776 –1.942 –2.691 –16.971 –1.990 

China –1.789 –0.684 –5.010 –2.650 –1.789 –1.077 –3.292 –0.173 

India –1.866 –0.391 –1.052 –2.172 –1.866 –2.256 –14.590 –1.404 

Israel –2.280 –0.475 –2.862 –2.959 –2.280 –1.321 –9.672 –1.235 

Korea N. –1.945 –0.557 –3.599 –2.779 –1.945 –1.286 –7.109 –0.549 

Nepal –1.920 –0.325 –0.490 –1.722 –1.920 –2.846 –17.640 –2.000 

Qatar –1.194 –0.611 –1.004 –1.748 –1.194 –6.497 –34.641 –0.239 

Singapore –1.600 –0.787 –5.464 –2.383 –1.600 –1.095 –2.094 –0.072 

Sri Lanka –1.952 –0.495 –2.594 –2.660 –1.952 –1.512 –9.661 –0.850 

Thailand –1.879 –0.620 –4.404 –2.751 –1.879 –1.156 –4.966 –0.320 

1 percent transfer from  to  1y 3y 1 percent transfer from  to  3y 1y
Country 

G LTGEG TMG CV G LTGGL TMG CV 

Bangladesh 3.885 3.493 23.420 4.122 –3.885 –3.034 –17.573 –3.620 

China 3.579 1.943 10.485 2.978 –3.579 –1.801 –8.951 –2.799 

India 3.732 2.999 20.106 3.987 –3.732 –2.660 –15.739 –3.349 

Israel 4.559 1.945 14.917 4.661 –4.559 –1.813 –12.816 –3.992 

Korea N. 3.890 2.017 13.028 3.644 –3.890 –1.868 –11.094 –3.184 

Nepal 3.841 3.697 24.687 4.070 –3.841 –3.180 –18.176 –3.579 

Qatar 2.388 13.209 126.919 2.102 –2.388 –7.159 –35.822 –1.934 

Singapore 3.199 2.114 10.054 2.645 –3.199 –1.938 –8.411 –2.361 

Sri Lanka 3.904 2.205 14.916 3.844 –3.904 –2.027 –12.515 –3.364 

Thailand 3.758 1.947 11.561 3.352 –3.758 –1.807 –9.887 –2.938 

1y , 2y  and 3y  represent the proportion of elderly, the proportion of children and the proportion of active population. 

 
transfer of ages between two consecutive groups G 
changes by 1.942 percent from Table 2. This is true for 
all other countries also. It implies that the sensitivity of 
Gini coefficient within a country or for a particular dis-
tribution is constant at all levels. Thus it follows from the 
property of Gini coefficient that equal transfer of amount 
between any two successive groups/individuals changes 
the Gini coefficient in the same manner but for different 
countries changes may be different.  

From the expression (7), it may be realised that the 
value of G may be higher in a country where share at the 
lower end are comparatively smaller than the other. Our 
data support this claim. For example, the G value of Is-

rael, Bangladesh and Qatar are 0.439, 0.515 and 0.837 
respectively. Their corresponding share of the lower end 
are 0.142, 0.071 and 0.018 respectively (Table 1). It is 
clear from the analysis that the smaller value of G im-
plies more aging society. 

It is also observed that changes of G may be higher in 
a country where the values of G are comparatively 
smaller than others. For example, when transfer of per-
son (1 percent) belongs to specific age interval takes 
place between any two consecutive groups in Israel and 
Singapore, G changes by 2.28 percent and 1.60 percent 
respectively in these two countries as shown in Table 2. 
When reorganisations take place between higher group 
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and lower group (Table 2), G changes by 4.56 percent 
and 3.20 percent respectively in these two countries. It 
conveys that Gini coefficient is more concern for Israel 
than for Singapore. Therefore it is said that the changes 
of Gini coefficient is higher in comparatively equal dis-
tribution of ages. If we compare the age distribution of 
Bangladesh and North Korea (Table 1), we observe that 
the distribution of age is more equal in the latter than in 
the former. However changes of G are higher for Noth 
Korea than Bangladesh (Table 2). 

3.2. Logarithmic Transformation of  
Geometric Equivalent of Gini  
Coefficient (LTGEG) 

It is observed that the minimum and maximum value 
of the logarithmic transformation of the geometric index 
(LTGEG) are 3.251 (in Israel) and 5.393 (in Qatar) as 
displayed in Table 1. The LTGEG is computed by using 
the expression (14). This index (LTGEG) satisfies Pigou- 
Dalton condition. From the sensitivity analysis of the 
index, it is found that for 1 percent transfer of person 
belongs to specific age interval from 1  to 2 , LTGEG 
increases by 1.47 percent and 2.61 percent in Israel and 
India respectively (Table 2). Similarly if we transfer 1 
percent people belongs to specific age interval between 
two consecutive groups in upward direction, the sensi- 
tivity of LTGEG increases gradually. It tells us that the 
index is not equally sensitive at all levels within a coun- 
try. On the other hand, the index, G is equally sensitive al 
all level. Also we observe that for 1 percent transfer from 
the lowest group ( 1 ) to the highest group ( 3 ), changes 
of LTGEG is higher where the variation (inequality) is 
higher than other (Table 2). For example, LTGEG in-
creases by 1.95 percent (in Israel) and 3.00 percent (in 
India). Again if we compare the sensitivity levels of the 
LTGEG in the two countries, we observe that those are 
much higher in India than in Israel. It confirms that the 
index has more concerned for the countries which are far 
from the line of equality. 

y y

yy

When transfer of ages takes place in downward direc-
tion from 2  to 1 , 3  to 1  and so on, sensitivity 
level gradually decreases (Table 2). However, the extent 
of increase and decrease in both directions are not equal. 
For example, in India, for 1 percent transfer of person 
belongs to specific age interval from 1  to 2 , the 
LTGEG increases by 2.61 percent (Table 2). On the 
other hand, for 1 percent transfer of person from 2  to 

1  the LTGEG decreases by 2.26 percent (Table 2). 
From the sensitivity analysis, it is observed that, the in-
dex, LTGEG satisfies the Pigou-Dalton condition as well 
as the rank order condition (

y y y y

y y

y y

y
y

1 2 3y  ). 
It is also observed that changes of LTGEG are higher, 

where share at the lower end is comparatively smaller. 
For example, the changes of LTGEG in Qatar and Israel 

are 12.60 and 1.47 respectively whereas the share at the 
lower end are 0.018 and 0.142 for these two countries. 
Therefore it can be said that share of the elderly popula-
tion is higher where the sensitivity of index is higher. It 
is also clear that this index (LTGEG) is more sensitive 
than the Gini coefficient (G). 

3.3. Trigonometric Measures of  
Gini Coefficient (TMG) 

The TMG is computed by using the expression (17). 
The observed minimum and maximum values of trigo-
nometric measure (TMG) are 3.359 (in Israel) and 
56.014 (in Qatar) respectively (Table 1). So this measure 
(TMG) satisfies the hypothetical values. It shows more 
sensitivity than any other measures as presented in the 
paper. For example, for 1 percent transfer of person be-
longs to specific age interval from 1  to 2 , the index 
increases by 12.03 percent in Israel, 19.04 percent in 
India and 125.92 percent in Qatar (Table 2). Qatar has 
the most unequal distribution of age because of the 
higher value of the measures (Table 2). Again, when 1 
percent transfer of person takes place from 1  to 3 , 
the changes of TMG are 14.92 percent in Israel, 20.11 
percent in India and 126.92 percent in Qatar (Table 2). 
So it is clear that the sensitivity of TMG is higher when 
transfer takes place between the lowest group and the 
highest group than the transfer of consecutive groups. 
From the sensitivity analysis of the index, one can say 
that the sensitivity is smaller where the share of the 
lower end is comparatively higher. This indirectly im-
plies that Israel has more elderly than India and Qatar. 
Again, it is clear that trigonometric measure (TMG) sa- 
tisfies the Pigou-Dalton condition as well as the rank 
order condition ( 1 2 3

y y

y y

y y y  ) of age group. Because 
when 1 percent transfer of person takes place in upward 
direction, the TMG increases and in downward direction 
the index decreases. 

4. CONCLUSION 

All the measures (G, LTGEG and TMG) satisfy the 
rank-order condition ( 1 2 3y y y  ). An inequality index 
satisfies the three basic properties: rank-order condition, 
mean or scale independence and population size inde-
pendence (Anand, 1997). The two of above properties 
tell that if every one’s age is changed in the same propor-
tion and similarly if number of individual/person at each 
age level is changed by the same proportion, the index 
remain invariant. It is observed that all the measures (G, 
LTGEG and TMG) discussed here satisfy these proper-
ties. Therefore, this measure may be considered as an 
alternative measure of inequality of aging. Again, from 
the performance of the measures CV, G and LTGEG, it is 
clear that LTGEG is better one. Because it overcomes all 
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the difficulties face by other measures CV and G. Again 
the trigonometric measure (TMG) works very well be-
cause it follows all the properties of an ideal measure. 
Also its sensitivity level is higher than other measures. 
Considering the criteria of measure and the degree of 
sensitivity, TMG is the best measure of aging inequality. 
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