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Executive Summary

Income inequality is one important that many countries, especially developing countries, face. In the
case of Thailand, the socioeconomic survey by the National Statistics Office shows that income inequality
has been a persistent problem in Thai economy. Since 1988, the ratio of income of households in the top
decile to income of households in the bottom decile has continuously been above 20 times and in 2013, the
ratio was as high as 25 times.

At the same time, household debt in Thailand has increased at exceptionally high rates in the past
recent years. Household debt level has increased from 4.7 trillion baht in 2009 to 10.6 trillion baht in 2015.
Or when compared to GDP in the respective years, the debt has increased from 57.9% of GDP in 2009 to
79.9% in 2015. In household level, socioeconomic survey by the National Statistics Office in 2013 shows
that 10.8 million households, or 53.8% of total households, are indebted. The average debt level of Thai
households is at 163, 097 baht or 6.5 times of income.

This project aims to develop micro-simulation models to study the effect of debt on income
distribution in Thailand through compiling a database of related to household debt and income distribution
data from the socioeconomic survey by National Statistics Office in 2013, developing micro-simulation
models to study the effect household debt on income distribution and vice versa, as well as effect of
important government policies on household debt and income distribution.

In the initial phase of the project, we have compiled and analyze socioeconomic survey data in 2013.
The statistics shows noticeable different characteristics between indebted and debt-free households. Data
shows that indebted households tend to have higher income and expenditure than debt-free households.
Regarding the source of debt, 92% of total households use formal debt as their source of finance. In addition,
households that use formal debt tend to have larger borrowing value than households that use informal debt.
Moreover, households with male leader have more probability to be indebted and households with a leader
who has higher education have more probability to have debt.

To further analyze the effect of debt on income distribution, and vice versa, 2 micro-simulation
models were used in the study. In Model 1, Binary Logit Model was used to estimate the effect of different
factors, including income, on the probability of being indebted of a household. And in
Model 2, Multinomial Logit Model was used to estimate the effect of different factors, including debt, on the

probability of being in each income level by using the 3 quintile as a reference point.



(®)

Model 1: Effect of factors on debt

In order to estimate the effect of different factors on the probability of being indebted of a
household, Binary Logit Model was used. Demographic, social, income and history of receiving a
government policy factors were used as independent variable, while the probability of being indebted was
used as in a dependent variable. Among the demographic, social and income factors, holding other factors
equal, income has the most effect on the probability of being indebted. As higher income reflects higher
ability to service debt, households have more access to finance and have more chance to have debt. Another
factor that has significant effect was the geographic region of residence. Different geographic region leads to
different income and expenditure pattern. With uneven pattern of income, living in the North-Eastern region
has the highest probability of being indebted. Another factor that has a significant effect on probability of
being indebted is the education level of the household leader. The model shows that lower education level
has a negative effect on the probability of being indebted. Among the factors of government policies, student
loan program and direct government transfer have positive effects on the probability of being indebted, while
village fund has a negative effect.

Model 2: Effect of factors on income distribution.

In order to estimate the effect of different factors on income distribution, Multinomial Logit Model
was used. Demographic, social, and loan purpose were used as independent variable, while the probability of
being in each income level, using the 3 quintile as a reference point, was used as in a dependent variable.
Among all factors, education level of the household leader has the most significant effect to the income
inequality. Primary level of education, when compared to university level, significantly increases the
probability of being in the lowest quintile, while significantly decreases the probability of being in the
highest quintile. Secondary education also gives the same direction, at a lower degree of effect. Another that
has significant effect on income distribution is the geographic region of household. Holding other factor
constant and compared geographic region with Bangkok and vicinity, living in the North-eastern and North
regions significantly increases the probability of being in the lowest quintile, while significantly decreases
the probability of being in the highest quintile. Moreover, the number of working members also has
significant effect on income distribution, while age of household leaders and members has little effect on
income distribution. When looking at the effect of loan purpose and source, different loan purpose has
different effect. Business loan increases the probability of being in the highest quintile, and lowers the
probability of being in the lowest quintile. In contrast, agricultural loan and informal loan decrease the

probability of being in the highest quintile, and increase the probability of being in the lowest quintile
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Conclusion

Micro-simulation models show that income distribution and household debt have two-way
relationship. Uneven distribution of income cause household to have unequal access to finance. Model 1
shows that low-income households has lower probability to be indebted than high-income households. On
the other hand, Model 2 shows that inability to borrow leads to higher probability of being in lower income
group. As low income households lack asset that would be collateral, they are not able to borrow and
therefore cannot invest in productive projects that can lift them up to higher income group. In contrast, high
income households have more access to credit and can borrow to invest in projects that led them to have even
higher income. Moreover, loan purpose plays a big role in income inequality. When households that borrow
to do business have lower probability to be in the lowest quintile, while households that borrow to do
agriculture has higher probability to be in the lowest quintile.

The relationship observed in this study reinforces the need for improvement in financial access and
financial management knowledge. Financial access is important for income enhancement as observed in the
effect of access to business loan to income level. However, not all type of investment results in income
enhancement as observed from the effect of agricultural loan. Therefore, financial management is also
important to help lift household up to higher income. Moreover, as different government policies have
different effect on debt; statistical analysis should be matched with qualitative study in order to learn how

factors of each policy affect debt and income.
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MANUINT 1 WaVBINVUII1ABIDARRIAAANUVY 2 NYN (Binary Logit Model) 1ums

J (Y] d'd 1 dy v A
Wﬂ]ﬂimﬂaﬂi$ﬂﬂmﬂx‘lﬂ%§]ﬂﬂ1\‘l 4 NUANANBANTITHIUATIIOU

Binary Logistic Model

Multinomial Logit Model
Maximum Likelihood Estimates

Model estimated: Mar 25, 2015 at 10:23:54AM

Dependent variable DUMDEBT
Weighting variable AS52
Number of observations 42738
Iterations completed 6

Log likelihood function 24641.58
Restricted log likelihood -29501.41
Chi squared 9719.657
Degrees of freedom 19
Prob[ChiSqd > value] 0.0000000
Hosmer-Lemeshow chi-squared 106.83270

P-value=0.00000 with deg.fr. = 8

Variable Coefficient Standard Error | b/St.Er. | P[|Z|>z] Mean of X
SEXHH -0.106 0.026 -4.126 0.000 0.641
AGEHH -0.015 0.001 -16.743 0.000 52.592
MARRIED 0.339 0.028 12.311 0.000 0.672
WMEM 0.438 0.013 32.946 0.000 1.773
BLOW 0.226 0.014 16.151 0.000 0.589
OLDER -0.142 0.019 -7.588 0.000 0.530
PRI -0.337 0.040 -8.364 0.000 0.673
SEC -0.413 0.039 -10.695 0.000 0.196
CENTRAL -0.352 0.039 -9.061 0.000 0.247
NORTH 0.260 0.044 5.933 0.000 0.196
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Variable Coefficient Standard Error | b/St.Er. | P[|Z>z] Mean of X
NEAST 0.695 0.043 16.202 0.000 0.324
SOUTH -0.480 0.045 -10.620 0.000 0.137
RURAL 0.543 0.026 20.671 0.000 0.639
EDUGOV 2.036 0.117 17.363 0.000 0.019
PROGOV 1.166 0.083 14.017 0.000 0.032
VFUND -0.284 0.028 -10.032 0.000 0.235
QUINI1 -0.834 0.036 -23.139 0.000 0.200
QUIN2 -0.446 0.034 -13.251 0.000 0.200
QUIN4 0.059 0.034 1.734 0.083 0.200
QUINS 0.445 0.037 11.957 0.000 0.200
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Multinomial Logit Model
Multinomial Logit Model

Maximum Likelihood Estimates

Model estimated: Mar 25, 2015 at 10:24:15AM.

Dependent variable QUINT3
Weighting variable AS52
Number of observations 42738
Iterations completed 7

Log likelihood function -56434.70
Restricted log likelihood -68784.16
Chi squared 24698.92
Degrees of freedom 68
Prob[ChiSqd > value] = 0.0000000

Characteristics in numerator of Prob[Y=1]

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X
SEXHH 0.094 0.039 2.398 0.017 0.641
AGEHH -0.010 0.002 -6.855 0.000 52.592
MARRIED -0.526 0.043 -12.349 0.000 0.672
WMEM -0.963 0.022 -43.569 0.000 1.773
BLOW -0.357 0.023 -15.556 0.000 0.589
OLDER 0.165 0.031 5.392 0.000 0.530
PRI 1.603 0.080 20.058 0.000 0.673
SEC 0.438 0.079 5.529 0.000 0.196
CENTRAL -0.390 0.075 -5.230 0.000 0.247
NORTH 0.903 0.075 12.009 0.000 0.196
NEAST 1.199 0.075 16.028 0.000 0.324
SOUTH 0.119 0.083 1.439 0.150 0.137




87

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X
RURAL 0.551 0.041 13.270 0.000 0.639
DEDUC 0.239 0.095 2.516 0.012 -461.707
DCONSUM -0.453 0.048 -9.417 0.000 -461.380
DBUSINES -0.618 0.076 -8.093 0.000 -461.670
DAGRI 0.196 0.048 4.091 0.000 -461.534
DUMFOR 0.636 0.079 8.031 0.000 -461.683

Characteristics in numerator of Prob[Y=2]

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X
SEXHH 0.099 0.037 2.674 0.008 0.641
AGEHH -0.010 0.001 -7.065 0.000 52.592
MARRIED -0.301 0.040 -7.485 0.000 0.672
WMEM -0.461 0.020 -23.608 0.000 1.773
BLOW -0.051 0.019 -2.703 0.007 0.589
OLDER 0.156 0.028 5.527 0.000 0.530
PRI 0.941 0.072 13.050 0.000 0.673
SEC 0.487 0.069 7.005 0.000 0.196
CENTRAL -0.035 0.067 -0.518 0.604 0.247
NORTH 0.548 0.070 7.772 0.000 0.196
NEAST 0.736 0.070 10.536 0.000 0.324
SOUTH 0.152 0.076 2.015 0.044 0.137
RURAL 0.262 0.038 6.928 0.000 0.639
DEDUC 0.032 0.090 0.356 0.722 -461.707
DCONSUM -0.187 0.043 -4.343 0.000 -461.380
DBUSINES -0.261 0.065 -4.026 0.000 -461.670
DAGRI 0.178 0.043 4.106 0.000 -461.534
DUMFOR 0.239 0.071 3.344 0.001 -461.683
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Characteristics in numerator of Prob[Y=3]

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X
SEXHH -0.120 0.037 -3.209 0.001 0.641
AGEHH 0.016 0.001 12.386 0.000 52.592
MARRIED 0.244 0.041 5.895 0.000 0.672
WMEM 0.368 0.018 20.198 0.000 1.773
BLOW 0.026 0.019 1.410 0.159 0.589
OLDER -0.032 0.028 -1.159 0.247 0.530
PRI -1.198 0.061 -19.497 0.000 0.673
SEC -0.570 0.059 -9.718 0.000 0.196
CENTRAL -0.350 0.058 -6.001 0.000 0.247
NORTH -0.790 0.066 -11.900 0.000 0.196
NEAST -0.905 0.065 -13.917 0.000 0.324
SOUTH -0.361 0.067 -5.383 0.000 0.137
RURAL -0.221 0.037 -6.001 0.000 0.639
DEDUC 0.155 0.087 1.780 0.075 -461.707
DCONSUM 0.163 0.042 3.928 0.000 -461.380
DBUSINES 0.197 0.059 3.326 0.001 -461.670
DAGRI -0.064 0.043 -1.472 0.141 -461.534
DUMFOR -0.451 0.071 -6.327 0.000 -461.683

Characteristics in numerator of Prob[Y=4]

Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X
SEXHH -0.351 0.041 -8.470 0.000 0.641
AGEHH 0.045 0.001 32.712 0.000 52.592
MARRIED 0.630 0.046 13.629 0.000 0.672
WMEM 0.723 0.020 36.808 0.000 1.773
BLOW 0.087 0.020 4.251 0.000 0.589
OLDER -0.031 0.029 -1.081 0.280 0.530
PRI -3.249 0.062 -52.608 0.000 0.673
SEC -1.987 0.059 -33.760 0.000 0.196
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Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X
CENTRAL -1.067 0.061 -17.534 0.000 0.247
NORTH -1.753 0.071 -24.686 0.000 0.196
NEAST -2.122 0.069 -30.586 0.000 0.324
SOUTH -1.122 0.070 -15.935 0.000 0.137
RURAL -0.266 0.041 -6.447 0.000 0.639
DEDUC 0.291 0.090 3.241 0.001 -461.707
DCONSUM 0.187 0.044 4.277 0.000 -461.380
DBUSINES 0.438 0.061 7.157 0.000 -461.670
DAGRI -0.275 0.047 -5.825 0.000 -461.534
DUMFOR -0.641 0.077 -8.378 0.000 -461.683
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