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Rethinking of Gini Inequality from Grouped and Individual Observations:  
Examples from the Vietnamese Household Expenditure Data 1998.   

 
Keio University, Policy Management 

Tadashi KIKUCHI1 
 

 This paper introduces some useful policy-minded approaches to measure the economic 

impacts on social inequality. The Gini inequality or the Gini concentration ratio is calculated both 

from grouped and from individual data. Because of its flexibility to obtain the Gini inequality, 

particular attention is paid to the simplicity and the usefulness of political simulations. First the 

process of estimating the Lorenz curve is explained, which related to the Gini inequality as well 

known. Next, by utilizing individual data, we can figure out which personal character is influential 

to increase or decrease the Gini inequality. An empirical illustration is also presented from the 

Vietnamese survey data of 5,938 households’ consumption expenditure, a part of Vietnam Living 

Standards Survey 1997-98.  

JEL: C13, D33, D63, O12, O53, R20, R58  

 
1. Introduction. 

The Lorenz curve is widely used for measuring to what extent a developing 
country is becoming poor and losing the balance of nation’s income distribution by 
political scientists and policy-minded economists. However, judging the inequality only 
from one aspect may be misleading to describe the developing countries’ real problem. 
Economists need to seek more appropriate approaches from multi-dimensional aspects. 
The reason is because the gap of the rich and the poor comes from certain groups and 
usually they have many characteristics, for example urban/rural residential, the 
number of members in their households and household owner’s educational level.  

The equation of the Lorenz curve from grouped data is simply and efficiently 
derived from the density function of income distribution, as Kakwani and Podder’s 
paper showed in 1976. The purpose of this paper is to introduce the essence of Kakwani 
and Podder’s paper as a useful tool to find out social inequality as well as to make use of 
it for political analysis. Especially when analyzing the influence of state policy on 
inequality, utilizing individual data gives not only clear and useful vision, but also 
opportunity to reevaluate the policy.  
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The definition and function of the Lorenz curve are provided in the next section. 
Section 3 describes the estimation of the Lorenz curve and the Gini inequality from 
grouped observations. Section 4 provides an alternative aspect of the Gini inequality, its 
mean and variance is also able to obtain from individual data. Section 5 reports some 
empirical results and simulation outputs, by using consumption data from the 
Vietnamese household survey 1997- 1998. The last section provides brief summary and 
comments.      

 
    

2. Figure of the Lorenz and the Gini inequality   
In this section, I owe notations below mainly to Kakwani and Podder[1976]. 

Here, the relationship between the Lorenz curve and the Gini inequality is introduced. 
Suppose that income X of a family is a random variable with probability distribution 
function F(x) and μdenotes the mean of the distribution. Then F1, the first moment 
distribution function of X, is defined.  

 

(2.1)  F1(x) = ∫
x

dXxXg
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where g(x) is the density function. The Lorenz curve is the relationship between F(x) 
and F1(x). The curve is shown as below and the line F(x) = F1(x), the diagonal of the unit 
square, is called the egalitarian line.   
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Let p be any point on the curve with co-ordinates(F, F１),and  
 

(2.2)  δ = )(
2

1
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then η will be the length of the ordinate from p to the egalitarian line andδwill be the 
distance of the ordinate from the origin along the egalitarian line. Using the 
Pythagorean theorem to △oap and △opb is helpful to understand above.   
 Here, income is assumed positive, the equation (2.2) imply η to be less than 
or equal toδ. Then, the equation of the Lorenz curve is defined in terms ofδand η. 
 
(2.3) η= f(δ)  
whereδvaries from zero to √2. Although there are some candidates of the function f(.), 
it is defined here, as 2  
 
(2.4) η= aδα(√2－δ)β     a＞0, α＞0, andβ＞0  
The restriction a＞0 assures thatη≧0, i.e., the Lorenz curve lies below the egalitarian 
line. Further, from the sigh of parameters α and β, we can find as  
 
(2.5) If α ＜ β, then the curve is skewed toward (1,1).  

If α = β, then the curve is symmetric. 
If α ＞ β, then the curve is skewed toward (0,0).  

 
In other words, each parameter α, βworks as a kind of weight to the poor and the rich, 
respectively. I will investigate the relation above from the Vietnamese households’ data 
later. 
 

 
3. Estimating the Lorenz curve from grouped observations. 

We can expand the equation (2.4) as a regression model to estimate the 
function of the Lorenz curve. However, before estimating parameters from grouped 
observations, preparing some notations is useful to describe.  

Suppose there are N families which have been grouped into (T +1) income class, 
viz., (0 to x1), (x1 to x2),…,(xT to xT+1). Let nt be the number of families earning income in 

                                                  
2 Kakwani and Podder[1976] also referred other function forms, using the Australian survey of 
consumer expenditure and finances(1967-1968). 



 4

the interval xt－1 and xt; then ft = nt/N is the relative frequency.  
 If xt* is the sample mean for the tth income group, then the consistent 
estimates of F(xt) and F1(xt) are respectively   
 

(3.1) pt = ∑
+
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where t=1,2,…,T and Q = Σxi*fi is the mean income of all the families. Now using the 
equation (2.2), the consistent estimators ofδt and ηt are obtained as  
 

(3.2) rt = 
2

tt qp +
 and yt = 

2
tt qp −

 

respectively. To estimate parameters, by taking logarithm of equation (2.4), the 
regression model is formed as  
 
(3.3) log yt = c + αlog rt + β log (√2－rt) + εt  
where c = log a , andεt  is random disturbance. There are other ways to estimate 
equation (3.3), but here classical OLS method is used3. Because, as we see later, the 
fitness of the OLS estimation is very good and it shows no problem for the purpose in 
this paper.  
 
 

4. The Gini inequality from individual observations   
The Gini inequality can be also calculated from individual data, by using the 

absolute difference and the Gini mean difference in next.   
 

(4.1) Gini mean difference⊿ = ∑
<

−
− xixj

ji xx
NN )1(
2  

Then 
(4.2) Gini G= ⊿/2μ 
This is an average of the difference between the two individual’s income, xi and xj(i＜j), 
of N(N－1) families. If we specify the distribution function F(x) with estimated mean µ̂  

and variance τ̂ 2, we can also calculate the mean of the Gini inequality. With the help of 
mathematical expansion in Shibata[1981], they are expressed in a simple form as4  
 
                                                  
3 Kakwani and Podder[1976] also tried other estimating methods, including GLS. 
4 Note that, in Shibata[1981] normal distribution is assumed, then we need to take logarithm before 
using equation (4.3) here.   
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(4.3) E[Gini] =τ/μ√π 

(4.4) Var[Gini] = 
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where π is the ratio of the circumference of a circle to its diameter. The implication of 
equation (4.3) is very interesting, because it tells that doubling income per capita to 
increase mean income μis not enough to decrease the Gini inequality. The government 
also has to pay attention to the variance of income τ2  to  reduce the gap between the 
rich and the poor. The equation (4.3) assures the convergence of the Gini inequality, as 
the number of observations N increases5. Empirically, it is known that the lognormal 
distribution fits well to income distribution. Under the assumption of lognormal 
distribution, next relationship exists6. 
 
(4.5) Var(X) = [E(X)]2[exp(τ2) – 1 ]∝ [E(X)]2  
where Var(X)=τ2 , and E(X)= μ.This implies the larger mean income μ, the larger 
volatilityτ, too. It may be rather hard to decrease the Gini index as much as we expect 
as state economy is developing.   
  From the individual data, as we see in the next section, the Gini inequality 
measured by the Vietnamese survey of household data in 1998 is 0.33223 and the 
estimation of equation (4.3) is .350507. Although lognormal distribution seems to fit well 
with household data, the Vietnamese household data can not be drawn perfectly by 
lognormal distribution. This results in the difference between the two Gini inequality 
indexes above, which is 0.01827. We can also detect influence on the Gini inequality of a 
certain group, by substituting the estimated variance τ̂ 2 from data into the equation 
(4.3). It is very useful to observe and investigate political impacts on national income 
distribution, as we will see in next section. 
 
 

5. Empirical results  
In this section, results of estimation of the Lorenz curve and the Gini 

inequality are presented. The Vietnamese survey of household expenditure data 1998 
are used for this purpose, which is a part of the Vietnam Living Standards Survey 
1997-98. The method of two stage random sampling is carried out in the nationwide 

                                                  
5 It is quite natural, because we see already the Gini inequality as a kind of an average. We can apply 
easily the Law of large number to the Gini inequality.  
6 See Minotani[2003] more details. 
7 See footnote 4. 
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survey by World Bank groups and General Statistical Office in Vietnam. The nature of 
the survey has been extensively discussed elsewhere like [3]. The data set is made in 
the form of individual observation from 5,938 households, after excluding outliers out of 
6,000 original data and adjusting the price at 1998 price. Here, in stead of household 
income, household consumption expenditure is used to analyze. Because, in developing 
countries, including Vietnam, people’s living standards is composed of the amount of 
consumption goods, but not the amount of money they have. Along with this thinking, 
before analyzing, I also divide each household’s consumption expenditure by the 
appropriate number of household members, which is called equivalence scale in 
economics, to measure representative household’s consumption expenditure. The weight 
used for this purpose in calculating equivalent scale is 1.00 for an equal or more than 
sixteen year old adult, 0.445 for between a six and sixteen year old young person and 
0.226 for a less six year old child, respectively8.  

By using Individual observation, it is possible to compute not only the actual 
value of the Gini inequality, but also figure out group’s characteristics and impacts to 
the inequality. This is very useful to examine and evaluate the impacts of the policy in 
advance, especially when studying on the redistribution of nation’s wealth. Two sets of 
the grouped data, a thirteen and a twenty four classified class respectively, are 
presented in Table I.     

 
Table I  

Household consumption expenditure distribution in 1998 
＜attached around here ＞ 

 
 Table II presents estimated parameters of the Lorenz curve (3.3) and the Gini 
inequality by using both grouped and individual data.  
 

Table II 
Results of the Lorenz curve estimation  
＜attached around here ＞ 

 
 The fitness of regression model is very good and it also assured that assuming 
density function in equation (2.4) is successful in the analysis. Note also that the ratio of 

                                                  
8 Tsakloglou[1993] is using 1.00, 0.40 and 0.25 in calculating equivalence scale of Greece in 1974 and 
1982. These weight values are interestingly almost the same with those of here, which are calculated 
originally by author.   
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estimated parameter β̂ / α̂  is more than twice. This means that household 

consumption expenditure of Vietnam is much skewed to the rich. The Lorenz curve in 
1998 is drawn below.  
 

Figure 1 
The Lorenz curve of Vietnamese household consumption expenditure in 1998 

＜attached around here ＞ 
 

 
Table III 

Actual and estimated y in equation (3.3) 
＜attached around here ＞ 

 
 

Table IV 
Actual and estimated frequency distribution of household consumption expenditure 

＜attached around here ＞ 
 
And also in order to compare with actual data, the estimation of yi, relative frequency 
and the mean income of each class are given in Table III and Table IV.  

 
Table V 

Share of household consumption expenditure:  
the poorest and the richest 5, 10 %  
＜attached around here ＞ 

 
 

The estimated share of household consumption expenditure occupied by the poorest and 
the richest 5 or 10 percent of total population is presented in Table V. It is clear in the 
table that the estimated income share is quite close to the actually calculated value 
from individual observations. The classical estimation by OLS is successful, here.  

Next, by manipulating the individual data set, and re-calculating the Gini 
inequality, it is able to simulate and measure the influence of the government 
redistribution policy. Now, assume that taxation is put on the richest group’s 
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consumption expenditure at 1% or 10% rate9. Then, the amount of tax, which is 
measured by the richest peoples’ consumption power, is redistributed equivalently to 
the poorest group. The result of this simulation is shown in Table VI. 

 
Table VI 

Results of simulation (1):  
Transferring consumption power from the richest group to the poorest group  

＜attached around here ＞ 
 

From the result of Table VI, we can seek for effective means to reduce the gap between 
the rich and the poor. If putting tax on broader range of the richest group, this purpose 
is more easily achieved. Note that the effect on decreasing inequality is almost the 
same in both two cases where imposing 10% tax on the richest 5% group and the case 
where imposing only 1% tax on the richest 10% group. In this simulation, we assumed 
that the total amount of household consumption expenditure neither increase nor 
decrease and only considered on transferring problem among current households. We 
can also assume that consumption power increases by economic development. In next 
Table VII, assuming that urban or rural area is developing, then impacts to the Gini 
inequality is calculated from the 5,938 household data.  

 
Table VII  

Results of simulation (2):  
Increasing consumption power by urban/rural residential  

＜attached around here ＞ 
 

 
In Table VII, we can find out that unbalanced development in urban or rural area might 
make social equality worse, even when the average of national household consumption 
power increases. Note that, only by developing in urban area, it seems hard to achieve 
both reducing the inequality and doubling the national income, which is here measured 
as household consumption expenditure. These finding results imply us that regional 
development might get worse social balance and increase the gap between the rich and 
the poor more than we expect, unless the government monitors properly impacts of 
regional development on social inequality.  
                                                  
9 Here, total tax value is set equally to 1% or 10% of the total amount of the richest consumption 
expenditure. And each rich household pay this kind of tax in proportion to the ratio, his consumption 
expenditure/ total tax value.  
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Finally, we can also see the multiple effects on inequality when both social and 
economic programs are adapted to a certain group. For instance, imagine an 
educational program is subsidized from abroad like ODA for young people in order that 
they can increase their household consumption expenditure in future and rural and 
urban areas keep developing under a state political scheme. Remember that, in this 
paper, every household is represented by using equivalence scale, so we can consider 
this situation, as if each household would be representative by the young with his new 
and progressive educational level in next future.   
 

Table VIII  
Output of simulation (3):  

Double impacts both from educational promotion and from regional development  
＜attached around here ＞ 

 
Here, educational level of household owner is categorized into five groups, 1) primary 
education No completed, 2) primary education completed, 3) lower secondary education 
completed, 4) upper secondary education completed, 5) university/graduated school 
completed. From Table VIII, we can observe multiple effects of both from regional 
development and educational promotion to the Gini inequality. Although, each state 
program assumed here increases all household’s consumption power, however the 
influence to inequality is different, positive or negative, by each case. Observing results 
in Table VIII and also comparing them with simulated results in Table VII provide 
useful implications, as well as, problems for Vietnam economy to achieve “sustainable 
growth” in future. I guess that one of crucial problems, in Vietnam, lies in that most 
high education school facilities are located mainly in urban area. In the market economy, 
if ordinary people would like to get higher wage, they have choice to go to cities under 
development. However, an unskilled labor because of the lack of his education is always 
facing the same problem wherever he is.  
  
 

6. Conclusion  
In this paper, I introduced briefly the concept of the Lorenz curve and 

interpretation of the Gini inequality in a different way from both grouped and 
individual data, with the help of elaborated pre-studying by Kakwani and Podder[1976]. 
In the last section, by using individual 5,938 household data of Vietnam in 1998, I have 
tried to demonstrate the possibility of utilizing the Gini inequality as a clue to reduce 
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the inequality gap in Vietnam. I emphasized on the easiness and simplicity of 
calculating the Gini inequality, I also hope some information provided in this paper 
would be useful for policy-minded researchers too. However to draw another accurate 
and concrete conclusion, I have to confess that modeling dynamic population and other 
researches such as describing an exact income distribution, checking missing data by 
utilizing nonparametric methods and rebuilding enough sampling in order to get rid of 
sampling error, are necessary. These are not mentioned here and remained as my next 
studying challenges in future.     
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Table I  
Household consumption expenditure distribution in 1998* 

 

 
* The price is adjusted at 1998. As calculating representative household consumption, equivalence 

scale by author is used. 
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Table II 

Results of the Lorenz curve estimation*  

 
* All estimated parameter are significant at 1% in Table II.  

Figure in a parenthesis is standard error. 

Figure 1 
The Lorenz curve of Vietnamese household consumption expenditure in 1998* 

 

* The price is adjusted at 1998 and equivalence scale is used to draw the Lorenz curve.  
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Table III 

Actual and estimated y in equation (3.3) 
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Table IV 

Actual and estimated frequency distribution of household’s consumption expenditure 
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Table V 

Share of household consumption expenditure:  
the poorest and the richest 5, 10 %  

 

* Two cases 1) and 2) are also referred in Table VI. 

 
 

Table VI 
Results of simulation (1):  

Transferring consumption power from the richest group to the poorest group *.  

 
*Here, the richest (poorest) group means the group occupying the highest(lowest) 5% or 10% of the 

household consumption expenditure distribution, see more in Table V.  
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Table VII  

Results of simulation (2):  
Increasing consumption power by urban/rural residential * 

 
* In this simulation, 1,707(28.7%) households are categorized into urban group and 4,231(71.3%) 

households are into rural group. And consumption power is measured by household’s data of 

consumption expenditure, here.  
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