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Abstract

Natural rubber on the world market has had small increases in demand and big increases in 
supply. Therefore, demand and supply are imbalanced and this impacts the natural rubber 
price of the world market causing a decline. This study aimed: (1) to develop de-mand and 
supply models to predict the world natural rubber quantity using simultaneous equations; 
(2) to predict all explanatory variables in the demand and supply models using the simple
moving average technique; and (3) to estimate the equilibrium quantity and price for world 
natural rubber during 2017e2026. First, in the demand model, there was a positive 
relationship of the explanatory variables of world natural rubber production quantity,
synthetic rubber price, percentage year of year (%YOY) of gross domestic product (GDP), 
and the exchange rate, while the negative relationship variable was natural rubber price. In 
the supply model, the positive relationship variables were natural rubber price, mature 
area, rainfall, and crude oil price, while the negative relationship variables were world 
natural rubber stock and urea price. Second, the predicted variables indicated that 
production, %YOY of GDP, exchange rate, amount of stock, and the mature area tended to 
gradually increase, while the synthetic rubber price, urea price, rainfall, and crude oil price 
tended to slowly decrease from 2017 to 2026. Finally, the equilibrium quantity forecast 
tended to gradually increase from 953.75 to 957.15 thousand tonnes, and the equilibrium 
price tended to fluctuate and decrease from 169.78 to 162.05 thousand yen from 2017 to 
2026. Consequently, this study may be helpful to the governments of the world's impor-
tant natural rubber producing countries to plan policies to reduce natural rubber pro-
duction costs and stabilize the natural rubber price in the future, such as by setting suitable 
areas of world natural rubber plantation in each country, and defining appropriate and 
sustainable alternative crop areas in each country.

© 2017 Kasetsart University. Publishing services by Elsevier B.V. 

Introduction

The natural rubber market of the world is primarily
concentrated in China, Europe, India, USA, and Japan,
respectively, which were the top five countries of natural
rubber consumption in 2015 (International Rubber Study
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Abstract

This paper attempts to improve a traditional measure of income inequality in Thailand,
that is, the Gini coefficient, by incorporating information about top income groups from
tax return data. Traditionally, the Gini coefficient is calculated by using individuals' income
data from the socio-economic survey (SES). In the SES, the poor are relatively well-rep-
resented, while the rich or the top income groups are mostly absent. Therefore, the survey-
based Gini coefficient may not give an accurate account of the true state of the income
distribution in Thailand. We followed the Alvaredo methodology by making use of the tax
returns data in estimating the share of the top income group and incorporating this group
into the calculation of an alternative Gini coefficient. The “corrected” Gini coefficient
overturned the prediction of the Kuznets hypothesis that foresaw an improved income
distribution in Thailand to continue in 2007 and 2009. Our calculation showed that the
income distribution worsened in 2009. This was in line with the findings on the top in-
come shares from tax returns data.
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Introduction

This paper incorporated top income shares obtained
from tax returns datawith the household survey in order to
improve a measure of income inequality. Traditionally, re-
searchers use household survey data to calculate the Gini
index in order to gauge the degree of inequality. However,
most household income survey data lack proper coverage
for the high income groups. The omission of the top income
groups from the Gini calculation consequently shifts the
mass from the right tail of the income distribution towards
the center and results in a more equitable income or lower
value of the Gini index. Our paper attempted to improve
upon the traditional calculation by incorporating informa-
tion about top income groups from tax returns data.

Tax returns data are regarded as a vital source of infor-
mation about top income groups. As in Feenberg and
Poterba (1993), Piketty (2003), Piketty and Saez (2003), and

Atkinson (2005), tax returns data are used to measure top
income shares in the net national income. A higher fraction
of national income accrued to the top groups indicating a
widening gap of income between the rich and the rest of
the economy. Piketty and Saez (2003) used tax returns data
to construct a series of the top share of pretax income and
wages in the United States from 1913 to 1998. They found
that the top income and wage shares in the United States
had gained more weight in recent times after dropping
down during the Great Depression and World War II.
Piketty (2014) showed that the share of the richest 1
percent in the United States has risen significantly since
1980, reaching nearly 20 percent in 2012. Atkinson (2005)
found a rise in income inequality in the United Kingdom
followed a similar pattern to that of the United States, while
Piketty (2003) found the opposite trend in France.

Alvaredo (2011) showed how the top income share,
obtained from the tax returns data, can be a supplementary
source of information about the missing rich individuals in
calculating the Gini coefficient. He showed that when the
top income share is not infinitesimal in the income
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distribution, one can use the estimates of top income share
from the tax returns data to improve or “correct” the Gini
coefficient obtained from the survey data.

In this paper, we applied the above method to Thailand
data.We estimated the top income share from the tax returns
data during 2004e2009. In particular, an income share of the
top 1 percent and the top 0.1 percent were estimated. We
found that the top 1 percent of taxpayers accounted for
around 64.9e83.7 percent of total income, while the top 0.1
percent of taxpayers accounted for 46.1e61.6 percent of total
income. This finding showed the concentration of income in
a small group of rich individuals in Thailand. Though the
share of those top income groups has come down recently,
the degree of income concentration is still alarming.

We applied the Alvaredo (2011) methodology to
compute the corrected Gini in 2004, 2006, 2007, and 2009.
We found that the corrected Gini and the traditional Gini
had similar patterns except for 2009. That is, bothmeasures
showed that the inequality rose in 2006 from the level
observed in 2004, before lowering in 2007. However, the
traditional Gini exhibited a continued decline in inequality
in 2009 while the corrected Gini showed the opposite path.
To my knowledge, this study was the first to use tax data to
calculate top income share in Thailand.

In addition, our calculation showed great disparity be-
tween the traditional Gini and the one that incorporated
the top income share. We found that the corrected Gini
could be as high as 30e40 percent above the traditional
measures. With that level of income inequality, Thailand
could be ranked among the world's most unequal income
distribution.

Our results provide a different perspective for policy
discussion on inequality in Thailand. Recent studies, such as
Pootrakul (2013) and Kilenthong (2014), related the
declining trend in the Gini indices to the inverted-U shape
Kuznets curve, which traces inequality indicators along the
economic development process. According to the Kuznets
hypothesis, income inequality rises during the early stage
of economic development and falls down as the economy
progresses. One implication from those studies is that we
should see more equal income distribution to continue in
the future. Our results provided a contrasting view. The
income distribution might worsen as suggested by the
estimation of corrected Gini coefficient. Thus, both policy-
makers and academics should not feel complacent with the
past income redistribution policies and think more seri-
ously about inclusive-growth policies.

The rest of this paper proceeds as follows. In the next
section, we provide an overview of income inequality in
Thailand. Section Estimating Top Income Shares describes
the methodology for estimating the top income share
applied with tax data from the Revenue Department. In
Section Recalculating the Gini Coefficients, we calculate
alternative measures of income inequality by incorporating
the income shares obtained from the previous section. The
final section concludes the paper.

Income Inequality in Thailand

Despite impressive growth performances during the
1980se2000s, income inequality in Thailand has hardly

changed. TheGini coefficient in 2013was 0.484. This figure is
not much different from the one previously observed in
1988, which equaled 0.487. After two decades of economic
progress, Thailand's income inequality still lagged behind the
levels inmore advanced economies, such as the OECD group.
In a recent cross-country comparison, only the Sub-Saharan
African and the Latin American and the Caribbean group of
countries fared worse than Thailand in terms of income
inequality (See Balakrishnan, Steinberg, & Syed, 2013).

However, the previous paragraph provides only a rough
picture of income inequality in Thailand by simply
mentioning two end points. If one goes through the
development process during 1988e2013, a different view
would emerge. As the Thai economy took off on a rapid
growth path in the late 1980s, its income inequality rose.
The inequality peaked during the high growth period of
1988e1992, when the Gini reached a value of 0.536, before
it subsequently fell toward the current level.

One can argue that this observation is consistent with
the Kuznets hypothesis (Kuznets, 1955), which predicts
that income inequality can worsen in the early stage of
economic development before improvement in the income
distribution takes over in the latter stage. Drawing on the
Kuznets hypothesis, wemay expect to see a more equitable
income distribution in the near future.

In Figure 1 below, we plotted the Gini coefficients in
various years since 1988 together with the regression line
that fitted the data with the linear function of time and
squared-time. The fitted line seems to track the general
tendency in the Gini coefficients quite well. The line not
only exhibits recent decline in income inequality but can
also be regarded as a part of the inverted “U” curve of the
Kuznets hypothesis.

Ikemoto and Uehara (2000) explained that higher
inequality during the 1980s was due to the emergence of
export-oriented manufacturing industries supported by
the influx of foreign direct investment. Those capital in-
flows were attracted by low-cost labor in Thailand. As a
result, labor was mobilized from the low-earning agricul-
tural sector to the better-paid manufacturing sector.
Initially, this structural change caused more income
disparity as only a few laborers made the transition. The
economic development process envisioned by the Kuznets
hypothesis would generate a better income distribution as
the manufacturing sector absorbed more and more labor.
The turning point would be reached and a more equal in-
come distribution would be observed. However, such a
prediction had not yet materialized in the early 1990s.
Ikemoto and Uehara (2000) argued that the reason we did
not observe a decline in inequality was due to the series of
financial liberalization measures introduced in the early
1990s, such as the acceptance of Article 8 of the Interna-
tional Monetary Fund Agreement and the abolishment of
the interest rate ceiling. Such changes triggered a boom in
the construction and financial sectors and pushed even
higher the wage rates of skilled laborers, like engineers or
investment bankers. As the Thai economy entered the
bubble phase leading up to the economic crisis in 1997,
income inequality became more severe.

However, the economic crisis in 1997 brought about the
turning point in the Kuznets curve. In the post-crisis era,



V. Vanitcharearnthum / Kasetsart Journal of Social Sciences 40 (2019) 40–4642

Estimating Top Income Shares

As shown in Atkinson (2007), when top income groups
account for a negligible fraction in the total population, the
Gini coefficient can be approximated by the following for-
mula, G�ð1� SÞ þ S, where G* is the Gini coefficient calcu-
lated from the survey that omits the top income groups and
S is the share of the richest group in total income. Thus, if
we suspect that the survey did not cover the top 1 percent
of the income group, then the “corrected” Gini would be
G* � 0.9 þ 0.1. For example, if the G* in 2009 was 0.488,
then the corrected Gini would be 0.5392.

Alvaredo (2011) extended the Atkinson (2007) formula
by exploring a general formulawhere the top income group
was not infinitesimal. Before we examine Alvaredo's
extension, let's look at how the top income group can be
measured.

Studies of the top income group date back to Pareto
(1896) who found that the upper-tail distribution of the
number of people with an income higher than a critical

level, x, is proportional to
�

1
x

�a

, where a is the parameter

that determines the shape of the distribution. The lower a,
the more disperse is the income at the higher end, or the
thicker is the tail of the distribution.

In addition, a also determines the expected income
above the critical level x, that is, the expected income above
x is given by a

a�1 �x or b�x.
Thus, if the threshold income under consideration is

the 99th percentile of an individual's income, denoted xP99,
then the expected income above the 99th percentile will
be b�xP99. The total income accrued to the top 1 percent of
the income distribution can be calculated using Equation
(1):

Top 1% income share ¼ 0:01�bxP99
x

(1)

where x is the average income of all individuals.

Figure 1 Gini coefficients and the Kuznets Curve
Source: National Statistical Office (2015) and author's calculation

the declining trend in the Gini coefficient is easily seen in 
Figure 1, as emphasized in recent studies (see Pootrakul, 
2013; Kilenthong, 2014).

Pootrakul (2013) showed that Thailand has successfully 
reduced income inequality in the past two decades. He also 
found that household income series, truncated for the top 
and the bottom of the income distribution, exhibited a high 
rate of convergence comparable to the empirical studies in 
Europe and the United States. However, the income 
disparity between the top 10 percent and the bottom 10 
percent was much higher than in advanced countries. The 
top 10 percent group had income more than 25 times 
greater than the bottom 10 percent.

Kilenthong (2014) used various proxies of wealth 
accumulation and economic progress in Thailand over the 
years to document improved well-being and better income 
distribution in Thailand. Those proxies were (i) car and 
pick-up truck ownership, (ii) mobile phone ownership, and 
(iii) bank branch location. Over the years, a larger propor-
tion of the Thai population owns either a car or pick-up 
truck, possesses a mobile phone and has better access to 
financial services. This evidence coincides with the 
declining Gini indices.

The Gini coefficient which measures how far away an 
existing income distribution is from a completely equitable 
allocation is computed by using survey data of the National 
Statistical Office (NSO) that provides detailed information 
about the income and expenditure of permanent house-
holds in all types of areas, villages, and regions throughout 
the Kingdom. This survey is known as the “Socio-Economic 
Survey” (SES). In the latest survey (2013) the SES covered 
around 126,261 individuals in 42,738 households. Howev-
er, the survey was criticized for its poor coverage of the rich 
or the top income groups. As a result, some economists 
doubted whether the recent decline in the Gini coefficients 
(in other words, a reduction in income inequality) genu-
inely reflected an improved income distribution in Thailand 
or was a representation of the income distribution among 
those who were not in the top income groups.
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er, the survey was criticized for its poor coverage of the rich 
or the top income groups. As a result, some economists 
doubted whether the recent decline in the Gini coefficients 
(in other words, a reduction in income inequality) genu-
inely reflected an improved income distribution in Thailand 
or was a representation of the income distribution among 
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To estimate the parameters of interest, we used tax
returns data from the Revenue Department during 2004
e2009. It should be noted here that these tax returns data
are for tax units, not individuals. Atkinson (2005) defines
‘tax units’ as “… amarried couple, or… a single adult or… a
single minor with income in his or her own right”. Under
Thai law, a married couple can choose to file tax returns
separately or together. Thus, the taxable income data in
Table 1 represent either a family income or an individual
income. The calculation of the share of the top income group
in subsequent sections was based on the tax units' income.

Taxable incomes were classified into 14 brackets, where
the highest bracket was open ended. An example of data for
the fiscal year 2004 is provided in Table 1.

The number of tax units in each bracket was used to
obtain the sample distribution function of taxable income.
The distribution function of taxable income, denoted F(x),
informs us about the fraction of tax units that has income
lower than or equal to a certain income bracket. Therefore,
a proportion of tax units that has income above that
bracket can be found by subtracting the corresponding
cumulative probability from 1. We show such probability,
1 � F(x), in the last column of Table 1.

To estimate a, we picked the threshold income that we
believed the distribution function of taxable incomes
beyond that level was Pareto. In this study, we chose the
90th percentile as a cutoff income level, called xC. From
Table 1, one can notice that the income level that is closest
to the 90th percentile is at THB 300,001. Then, we selected
the second cutoff point, called xT, that was above the first
one. Here we chose the lower bound of the next income
bracket (THB 500,001e750,000) as xT. The shape parameter
of the Pareto distribution can be estimated from the
following formula, as in Parker and Fenwick (1983), Feen-
berg and Poterba (1993) and Piketty (2003):

ba ¼ lnðC=TÞ
lnðxT=xCÞ

where C denotes the number of tax units with income
above the lower cutoff and T represents the number of tax
units with income above the second cutoff.

To calculate the top income share, we first calculated the
income accrued to the top 1 percent and top 0.1 percent in

Table 1
Example of income tax data

Income Bracket (THB) Number of tax units 1 � F(x)

0e100,000 2,017,716 0.723
100,001e150,000 1,555,437 0.51
150,001e200,000 1,020,266 0.371
200,001e300,000 1,181,818 0.209
300,001e500,000 777,659 0.102
500,001e750,000 335,595 0.056
750,001e1,000,000 158,959 0.034
1,000,001e2,000,000 170,140 0.011
2,000,001e4,000,000 51,203 0.0041
4,000,001e6,000,000 14,284 0.0021
6,000,001e8,000,000 6,108 0.0013
8,000,001e10,000,000 2,947 0.0009
10,000,001e20,000,000 4,385 0.0003
20,000,0001 up 1,886 0.0000

Source: Ministry of Finance (2015)

Table 2
Tax units: Filers vs census

Tax filers Tax units from the census

2004 7,298,403 35,715,370
2005 6,729,492 36,294,751
2006 8,070,297 36,874,132
2007 8,578,410 37,453,513
2008 9,271,741 38,032,894
2009 9,218,028 38,612,275

Sources: Ministry of Finance (2015), National Statistical Office (2015) and 
author's calculation

each year, as in the formula above. The income accrued to 
those groups was measured by multiplying the average 
income above the 99th percentile and the 99.9th percentile 
with the corresponding numbers of tax units.

It turned out that the measurement of “the corre-
sponding tax units” was quite tricky. The obvious candidate 
was the number of tax units in the tax return data. However, 
the total tax filers in each year was remarkably low, not to 
mention those in the top income bracket. In 2004, there 
were only 7,298,403 tax units filed for tax returns. The 
figure is rather low compared to the adult population, net of 
married women, obtained from the census, which equals 
35,715,370 units. This observation was not just specific to  
2004, though. A discrepancy of a similar magnitude be-
tween the number of tax filers and the tax units from the 
census was found in other years as well (see Table 2 below).1 

Using the number of tax filers in each year for the number of 
total tax units would give an inaccurate measure for the top 
income share. As a result, we explored several measures of 
top income share in order to shed some light on the range of 
possible magnitudes of income accruing to the top groups.

Among those candidate measures are: i) total tax units 
from the censusdto justify this choice, we made an 
assumption that the fraction of top income in the total tax 
units is the same as the fraction observed in the tax returns 
data. ii) total populationdthis method might arguably 
overestimate the top income group, however, we used it as 
an upper bound on the top income shares, not for the 
purpose of gauging the actual top groups' contribution. In 
both measures, the top income shares were estimated as a 
fraction of the national income per capita. However, in the 
first measure, the average income above the threshold level 
was multiplied by the total tax units from the census, while 
the denominator was the net national income. In the sec-
ond measure, the top income share was calculated as a 
certain fraction of the average net national income, that is, 
net national income divided by the population, as shown in 
Equation (1).

We compared the three methods of calculating the top 1 
percent share in Table 3.

The first method, which used the number of tax filers in 
each year as a tax unit, produced the lowest share among all 
the calculations. The third method produced the largest

1 Since the National Statistical Office conducts a census survey every 10
years, we have to interpolate the total population between 2000 and
2010. By assuming that the population grew at a constant rate in that 10-
year period, we are able to estimate the number of total tax units during
2004e2009.
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share in Table 3 since the total population was used as the
unit of taxation. The second method which obtained tax
units from the census was an intermediate case.

Even though eachmethodgave a different estimate of the
size of top 1 percent share, their development over the years
moved in tandem. In addition, all of our estimates indicated
that the inequality, as measured by the top income share,
worsened in 2009, relative to both 2008 and 2007.

We observed a similar pattern in the top 0.1 percent
share, as shown in Table 4.

In sum, the top income share in all methods indicated
that the top group enjoyed a bigger share of total income in
2009. This was in stark contrast with the observation from
the SES that showed a steady improvement in income
distribution since 2006. Our calculation of the top income
shares, both the top 1 percent and the top 0.1 percent,
followed a similar pattern, but in year 2009, the income gap
widened again. In all of the data in Tables 3 and 4, the in-
come distribution in 2009 was even worse than in 2007.
Our findings in this section contradicted the prediction of
the Kuznets hypothesis.

The graph of the top 1 percent and top 0.1 percent
shares, calculated from method 2, are shown in Figure 2.

Recalculating the Gini Coefficients

In this section, we provide the “corrected” Gini co-
efficients during 2004e2009. The recalculation of the Gini
indices was made possible by the methodology outlined in
Alvaredo (2011) which incorporated the top income shares
in the traditional Gini formula. This approach extended the
result put forth by Atkinson (2007) which argued that if a
negligible fraction of individuals in top income group com-
mands a finite share of income, say S, then the Gini coeffi-
cient can be approximated as G�ð1� SÞ þ S, where G* is the
Gini coefficient calculated from the rest of the population.

Alvaredo (2011) extended the Atkinson formula by
showing that if the top income group is not infinitesimal
and occupies a fraction P in the total population, then the
corrected Gini coefficient can be expressed as:

G ¼ b� 1
bþ 1

PSþ G�ð1� PÞð1� SÞ þ S� P

where b is the inverted Pareto coefficient.

We have already calculated b and the inverted Pareto
coefficient and the top income shares, from the tax returns
data in the previous section. For the top income shares, we
opted to use the intermediate case, (method 2) to represent
the top income shares in Thailand.

We used the Gini coefficient calculated from the SES as
G*. We carried out two hypothetical scenariosdone in
which the top 1 percent was completely missing from the
SES survey and the other for the case that only the top 0.1
percent was absent. By doing this, we expected to augment
the missing section of the high income groups into the
traditional Gini calculation. The share of the top 1 percent
and the top 0.1 percent were represented in the formula
above under the different scenarios, where p would be
assigned to be either .01 or .001, correspondingly.

All the parameters values needed to calculate the cor-
rected Gini are presented in Table 5. We provided our cal-
culations only in 2004, 2006, 2007 and 2009 when the
individuals' incomes were surveyed in the SES. The survey
was conducted every other year prior to 2006. Since then, it
has become an annual survey. However, the income data
are still available on a bi-annual basis. As a result, we can
only match the tax return data with the SES survey for
limited periods.

As we have already seen in the introduction, the Gini
coefficient from the SES showed that the income inequality
became less severe after 2006. The declining trend
continued into 2009when the coefficient reached its lowest
level since 1988. However, oncewe corrected the traditional
Gini for the missing top income groups, we reached a
different conclusion, especially for the 2009 observation.

First, we saw a huge discrepancy between G* and G,
especially where the top 1 percent is missing. In 2007 and
2009, the magnitude of the differences could be as large as
30e40 percent, that is, G* equaled 0.499 and 0.488 in 2007
and 2009, respectively, while the corrected Gini indices
were 0.711 and 0.719, respectively, if the top 1 percent
share were augmented and equaled 0.655 and 0.656,
respectively, if only the top 0.1 percent were included.

Apart from the differences in magnitude of the
inequality measure, we also observed a divergence in the
trend of G* and G. While the traditional measure G* showed
an improvement in income distribution and continued in
2009, G exhibited a higher inequality in 2009. Table 5
shows that this uptick in the corrected Gini reflects a gain in
the top income shares during 2007e2009. That is, the
reason that our corrected Gini increased in 2009 was that
the SES might completely miss the high income group and
that showed in the data as a lower inequality in that year.

From the World Bank database of 112 countries in 2013,
the 10 countries with the most unequal income distribu-
tion and their corresponding top 10% income share are
shown in Table 6.

One can notice the top 1 percent group in Thailand was
comparable to the top 10 percent group in countries like
Central African Republic and Honduras. The corrected Gini
indices in Table 5 showed more severe income inequality
than the 10 countries with the most unequal income dis-
tribution in the World Bank database. Thus, Thailand's
quest for income equality might be an elusive goal for a
long while.

Table 3
Top 1 percent share

2004 2005 2006 2007 2008 2009

Method 1 0.094 0.146 0.124 0.101 0.105 0.112
Method 2 0.460 0.786 0.567 0.442 0.431 0.468
Method 3 0.785 1.34 0.946 0.728 0.702 0.747

Table 4
Top 0.1 percent share

2004 2005 2006 2007 2008 2009

Method 1 0.067 0.112 0.091 0.071 0.074 0.078
Method 2 0.329 0.604 0.417 0.313 0.304 0.328
Method 3 0.561 1.029 0.695 0.516 0.495 0.523
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share in Table 3 since the total population was used as the
unit of taxation. The second method which obtained tax
units from the census was an intermediate case.

Even though eachmethodgave a different estimate of the
size of top 1 percent share, their development over the years
moved in tandem. In addition, all of our estimates indicated
that the inequality, as measured by the top income share,
worsened in 2009, relative to both 2008 and 2007.

We observed a similar pattern in the top 0.1 percent
share, as shown in Table 4.

In sum, the top income share in all methods indicated
that the top group enjoyed a bigger share of total income in
2009. This was in stark contrast with the observation from
the SES that showed a steady improvement in income
distribution since 2006. Our calculation of the top income
shares, both the top 1 percent and the top 0.1 percent,
followed a similar pattern, but in year 2009, the income gap
widened again. In all of the data in Tables 3 and 4, the in-
come distribution in 2009 was even worse than in 2007.
Our findings in this section contradicted the prediction of
the Kuznets hypothesis.

The graph of the top 1 percent and top 0.1 percent
shares, calculated from method 2, are shown in Figure 2.

Recalculating the Gini Coefficients

In this section, we provide the “corrected” Gini co-
efficients during 2004e2009. The recalculation of the Gini
indices was made possible by the methodology outlined in
Alvaredo (2011) which incorporated the top income shares
in the traditional Gini formula. This approach extended the
result put forth by Atkinson (2007) which argued that if a
negligible fraction of individuals in top income group com-
mands a finite share of income, say S, then the Gini coeffi-
cient can be approximated as G�ð1� SÞ þ S, where G* is the
Gini coefficient calculated from the rest of the population.

Alvaredo (2011) extended the Atkinson formula by
showing that if the top income group is not infinitesimal
and occupies a fraction P in the total population, then the
corrected Gini coefficient can be expressed as:

G ¼ b� 1
bþ 1

PSþ G�ð1� PÞð1� SÞ þ S� P

where b is the inverted Pareto coefficient.

We have already calculated b and the inverted Pareto
coefficient and the top income shares, from the tax returns
data in the previous section. For the top income shares, we
opted to use the intermediate case, (method 2) to represent
the top income shares in Thailand.

We used the Gini coefficient calculated from the SES as
G*. We carried out two hypothetical scenariosdone in
which the top 1 percent was completely missing from the
SES survey and the other for the case that only the top 0.1
percent was absent. By doing this, we expected to augment
the missing section of the high income groups into the
traditional Gini calculation. The share of the top 1 percent
and the top 0.1 percent were represented in the formula
above under the different scenarios, where p would be
assigned to be either .01 or .001, correspondingly.

All the parameters values needed to calculate the cor-
rected Gini are presented in Table 5. We provided our cal-
culations only in 2004, 2006, 2007 and 2009 when the
individuals' incomes were surveyed in the SES. The survey
was conducted every other year prior to 2006. Since then, it
has become an annual survey. However, the income data
are still available on a bi-annual basis. As a result, we can
only match the tax return data with the SES survey for
limited periods.

As we have already seen in the introduction, the Gini
coefficient from the SES showed that the income inequality
became less severe after 2006. The declining trend
continued into 2009when the coefficient reached its lowest
level since 1988. However, oncewe corrected the traditional
Gini for the missing top income groups, we reached a
different conclusion, especially for the 2009 observation.

First, we saw a huge discrepancy between G* and G,
especially where the top 1 percent is missing. In 2007 and
2009, the magnitude of the differences could be as large as
30e40 percent, that is, G* equaled 0.499 and 0.488 in 2007
and 2009, respectively, while the corrected Gini indices
were 0.711 and 0.719, respectively, if the top 1 percent
share were augmented and equaled 0.655 and 0.656,
respectively, if only the top 0.1 percent were included.

Apart from the differences in magnitude of the
inequality measure, we also observed a divergence in the
trend of G* and G. While the traditional measure G* showed
an improvement in income distribution and continued in
2009, G exhibited a higher inequality in 2009. Table 5
shows that this uptick in the corrected Gini reflects a gain in
the top income shares during 2007e2009. That is, the
reason that our corrected Gini increased in 2009 was that
the SES might completely miss the high income group and
that showed in the data as a lower inequality in that year.

From the World Bank database of 112 countries in 2013,
the 10 countries with the most unequal income distribu-
tion and their corresponding top 10% income share are
shown in Table 6.

One can notice the top 1 percent group in Thailand was
comparable to the top 10 percent group in countries like
Central African Republic and Honduras. The corrected Gini
indices in Table 5 showed more severe income inequality
than the 10 countries with the most unequal income dis-
tribution in the World Bank database. Thus, Thailand's
quest for income equality might be an elusive goal for a
long while.

Table 3
Top 1 percent share

2004 2005 2006 2007 2008 2009

Method 1 0.094 0.146 0.124 0.101 0.105 0.112
Method 2 0.460 0.786 0.567 0.442 0.431 0.468
Method 3 0.785 1.34 0.946 0.728 0.702 0.747

Table 4
Top 0.1 percent share

2004 2005 2006 2007 2008 2009

Method 1 0.067 0.112 0.091 0.071 0.074 0.078
Method 2 0.329 0.604 0.417 0.313 0.304 0.328
Method 3 0.561 1.029 0.695 0.516 0.495 0.523

This paper sheds a new light on the size of income 
disparity in Thailand. It is the first research paper to use tax 
income to calculate top income shares and incorporate 
them with the Gini indices computed from survey data. 
However, we stopped short of providing an explanation on 
why income inequality worsened in 2009. This loose end 
could be tidied up by further investigations in the future.

Conflict of Interest Conflict of Interest

The author declares that there is no conflict of interest.

References

Alvaredo, F. (2011). A note on the relationship between top income shares
and the Gini coefficient. Economic Letters, 110(3), 274e277.

Atkinson, A. (2005). Top incomes in the UK over the 20th Century. Journal
of Royal Statistical Society, 168(2), 325e343.

Atkinson, A. (2007). Measuring top incomes: Methodological issues. In
A. Atkinson, & T. Piketty (Eds.), Top incomes over the Twentieth Cen-
tury: A contrast between continental European and English-speaking
countries. Oxford, UK: Oxford University Press.

Balakrishnan, R., Steinberg, C., & Syed, M. (2013). The elusive quest for
inclusive growth: Growth, poverty and inequality in Asia. (IMF 
Working Paper, No. 13/52)

Feenberg, D., & Poterba, J. (1993). Income inequality and the incomes of
very high income taxpayers: Evidence from tax returns. In J. Poterba
(Ed.), Tax policy and the economy (Vol. 7, pp. 145e177). Cambridge,
MA: MIT Press.

Figure 2 Top 1 percent and 0.1 percent income shares: 2004e2009

Table 5
Top income shares and Gini coefficient

Top 1% income
share from tax data

Top 0.1% income share
from tax data

Gini coefficient
from SES

b Gini coefficient corrected
for top 1% income share

Gini coefficient corrected
for top 0.1% income share

2004 0.46 0.329 0.508 6.85 0.725 0.669
2006 0.567 0.417 0.514 7.48 0.782 0.717
2007 0.442 0.313 0.499 6.71 0.711 0.655
2009 0.468 0.328 0.488 6.47 0.719 0.656

Source: Author's calculation

Table 6
10 most unequal income countries in 2013

Country Gini coefficient Top 10% share (%)

South Africa 0.65 53.8
Namibia 0.61 51.8
Botswana 0.60 49.6
Zambia 0.58 47.4
Honduras 0.57 45.7
Central African Republic 0.56 46.1
Lesotho 0.54 41.0
Colombia 0.53 42
Brazil 0.527 41.7
Guatemala 0.524 41.8

Source: World Bank (2015)

Conclusion and Recommendations

This paper attempted to provide an alternative measure of 
income inequality in Thailand. Previous studies relied on the 
survey data of the NSO, that is, the SES, which does not have 
proper coverage on the top income groups. We followed the 
Alvaredo (2011) methodology by making use of the tax 
returns data during 2004e2009 to calculate corrected Gini 
indices. We found a greater degree of income inequality in 
2009 and, based on this, we rejected a claim that the 
Thailand growth process followed the Kuznets hypothesis.



V. Vanitcharearnthum / Kasetsart Journal of Social Sciences 40 (2019) 40–4646

Ikemoto, Y., & Uehara, M. (2000). Income inequality and Kuznets' hy-
pothesis in Thailand. Asian Economic Journal, 14(4), 421e443.

Kilenthong, W. (2014). Finance and inequality in Thailand. In Proceedings
in the bank of Thailand annual symposium 2014. [in Thai]

Kuznets, S. (1955). Economic growth and economic inequality. American
Economic Review, 45(1), 1e28.

Ministry of Finance. (2015). Government revenue data. Retrieved from
http://dataservices.mof.go.th/Dataservices/
GovernmentRevenueGrossNet.

National Statistical Office. (2015). Labor force survey. Retrieved from
http://web.nso.go.th/en/survey/lfs_main.htm.

Pareto, V. (1896). Cours d'E

́

conomie Politique. Geneva, Switzerland: Droz.
[in French]

Parker,R.,&Fenwick,R. (1983). TheParetocurveand itsutility foropen-ended
income distributions in survey research. Social Forces, 61(3), 872e885.

Piketty, T. (2003). Income inequality in France, 1901e1998. Journal of
Political Economy, 111(5), 1004e1043.

Piketty, T. (2014). Capital in the 21st century. Cambridge, MA: Harvard
University Press.

Piketty, T., & Saez, E. (2003). Income inequality in the United States, 1913
e1998. Quarterly Journal of Economics, 118(1), 1e39.

Pootrakul, K. (2013). Quality of economic growth from a dimension of
income distribution. In Proceedings in the bank of Thailand annual
symposium 2013. [in Thai]

World Bank. (2015). Distribution of income and consumption. Retrieved
from http://wdi.worldbank.org/table/1.3.


	Top income shares and inequality: Evidences from Thailand
	Abstract
	Introduction
	Income Inequality in Thailand
	Estimating Top Income Shares
	Recalculating the Gini Coefficients
	Conclusion and Recommendations
	Conflict of Interest Conflict of Interest
	References




