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Abstract 

 

We examined what variables affect the savings and how the savings is different by the 

income class. Several findings emerge from empirical evidences. First, all variables have the 

statistical significance in the whole sample. The labor income, the head age square, and the 

dummy for the head sex have the positive effect on the private savings, while the dummy for 

education 1 and 2 has the negative impact on it. Second, the empirical results differ in three 

income classes. Especially, some signs of the dummies are different, for example, dummy for 

the house and student, head sex, education1. Third, the public pension crowds out the private 

savings in three cases, although not statistically significant in the poor class. Interestingly, the 

lower income class, the less the crowding-out effect of the national public pension on the private 

savings. In conclusion, it can be said that empirical results differ from the income classes in 

variables to affect savings rate in terms of the sign and their coefficients.  
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I. Introduction  

 

In the traditional theory of savings, people save for smoothing consumption across periods 

of time. Life cycle hypothesis claims that they have more income in some periods during their 

work and less in others, i.e., after-retirement. Without savings, they would be compelled to 

consume even less in periods when income is lower. Therefore, everybody is willing to reduce 

expenditure in periods when it is high against those kinds of rainy days. In this context, it is said 

that savings plays that consumption-smoothing role. In addition to those, there are several 

reasons to save, for example, securing the income during the old age, preparing for the rainy 

days, which is called the precautionary motive, and the bequest motives to his children, the 

intertemporal substitution motive, and the stingy motive (see Park and Kim, 2000).  

Lately, the compulsory and public pension is mainly put in force, which is very closely 

related to securing the income during the old age. It is nowadays supported by the fact that the 

rapid change of the demographic factors, like aging and the low fertility rate, might bring about 

serious concerns in supporting the old individually. Acutally, Korea introduced the national 

public pension in 1988. But, it happened to decrease the total saving rate after that. Also, the 

Economic Crisis broke out in 1997. As a result, it is needed to investigate the saving trend since 

1998, for the Crisis has to affect decision-making style of the individual, such as the 

consumption and the other activities. Nevertheless, there is a little study on same topic as ours, 

for example, Park and Rhee (2005).  

The primary objective of this paper is to examine what factors have an impact on the 

private savings and even the effect of the national public pension on it, using the panelized 

dataset of 1998-2002 Survey Data of Urban Family released by the Korea National Statistics 

Office (hereafter, KNSO). The secondary purpose is to show how different the savings by 

income class, based on OECD guideline (OECD, 1998)- the poor class, the middle, and the rich 

class, is.  

This paper consists of as follows. Section II briefly reviews related literatures. In section 

III, we discuss descriptive statistics and the empirical results by three income classes and also 

the whole sample. Finally, we conclude by summarizing significant results. 
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II. Literature Survey and the Descriptive Statistics 

 

1. Previous Studies 

 

There are lots of researches on discussing the savings, which mainly estimates the age-

profile saving rate, based on the life cycle hypothesis.  Especially, Deaton and Paxson (1997) 

showed that inequality in consumption, income, and earnings increased with age within 

cohorts of individuals, using the micro data from the United States, Great Britain, Taiwan, and 

Thailand. They estimated the life-time saving rate, after excluding the cohort effect, and found 

that its trend is not consistent with the expectation of the life cycle hypothesis. A lot of 

researches have been followed by Deaton and Paxson (1997). Banks, Blundell and Tanner (1998), 

who insisted that the consumers in U.K. shrinks their consumption as their retirement age 

approaches. Both Bernheim, Skinner and Weinberg (1997) and Hurd and Rohwedder (2003) 

found that the consumption has been sharply decreased after retirement. Besides, there have 

been lots of related literatures like Carrol (1994), Chesher (1998), Demery and Duck (2001), to 

name a few (see Park and Sung, 2006, for details).   

Meanwhile, there are several works on estimating the saving rate in Korea. Park and Rhee 

(1997) estimated the savings rate with the cohort analysis under the presumption of increasing 

the savings rate continuously. Park and Kim (2000) also estimated it using the Survey Data of 

Urban Family released by KNSO for 1970s, 1980s and 1990s. Park and Rhee (2005) estimated 

the household head age-specific savings rate curve by the Survey Data of Urban Family. Their 

empirical results showed that there are two peaks at the year of both thirties and fifty-five and 

keeps the high savings rate after 65 years old by the household head in the life-time savings rate 

curve. Park and Sung (2006) employed the method of Deaton and Paxson (2000) and estimated 
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the individual life-cycle saving rate pattern and the effect of the aging on the total saving rate in 

Korea households by those patterns. Also, there are several works on the effect of the 

compulsory national pension system, which is introduced in 1988, on the private savings, such 

as Yun (1999), Won and Lee (2002), Lim and Moon (2003), and so on.  

 

2. Data and the Descriptive Statistics 

 

A. Data 

We apply our regression equation to the Survey Data of Urban Family. We panelized the 

data for 1998-2002 released by KNSO, and we divide households in the raw dataset into three 

classes-the poor, the middle, and the rich class. It is because, we think, savings or consumption 

in a household depends on the income level.  

The analysis unit is a household falling under each class during the consecutive five years. 

It is here called a ‘consistent household which numbers 1,056 households (5,280 observations). 

Therefore, an inconsistent household is, for example, the very household which belongs to the 

middle class in 1998 but the poor class in 1999 or the other year, something like that. Then, the 

households whose public pension contributions are greater than zero on the basis of five-year 

average contributions are sorted out from consistent households. The final samples are 576 

households (2,880 observations).  

The income class is defined as follows: The poor class is households below 50 percent of 

the median income, which is one of OECD relative poverty guidelines, i.e., 40, or 50, or 60 

percent of the median household income. The median income for five years is shown in Table 1. 
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The median of the middle class ranges from 50 percents to 150 percents, which is also OECD 

guideline.1 The rich class is households above 150 percents of the median.  

In the end, there are 15 households (75 observations) in the poor class, 381 households 

(1,905 observations) in the middle class, and 180 households (900 observations) in the rich class.  

 

B. The Descriptive Statistics 

Table 2-1 and 2-2 shows the descriptive statistics of variables used in the panel regression. 

First, the labor income of the rich class has 5.30 times more than that of the poor in 1998 and it 

gets increased 5.81 times as much as the poor class in 2002. It confirms the KNSO 

announcement, i.e., the trend of income polarization between the rich and the poor is getting 

worse. KNSO said that the income quintile ratio of urban households marked 5.41 in 1998, 5.49 

in 1999, 5.32 in 2000, 5.36 in 2001, and 5.18 in 2002, respectively.2 Also, both the middle class 

and the poor class have been generally increased for five years, except for 1999. The labor 

income of the middle class has 2.7 times more than that of the poor class in 1998 and increased 

2.9 times as much as the poor class in 2002. Second, the balances in the middle and the rich 

class have been bigger than zero, because the expenditure has been less than the earned income. 

On the contrary, balances in the poor class are negative, for the expenditure has been bigger than 

the income during 5 years. Balances are the same as the saving, i.e., a residual in our study by 

definition. In this context, the savings rate in the poor class and those of 1999-2001 in the 

middle class have been negative, but the rates in 1998 and 2002 in the middle are positive. The 

rich class is positive for 5 years. Interestingly, the rates in the rich have been decreased until 

2000, and after that increased. 
                                            
1 Meanwhile, Thurow (1984) defined the middle income class as the household or the individual who ranges between 
75% and 125% of the median income.  
2 5.41 in 1998 mean that the totality of the income of the highest 20 percents of households (the 5th group) is 5.41 
times as much as that of the lowest 20 percents in households (the 1st group). The higher the income quintile ratio, 
the more income the 5th group has.  
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Third, both the public pension contributions in the nominal terms and the contribution rate 

of all classes have been consecutively increased. The contribution rates even in the poor and the 

middle class have been increased over 5 years. The contribution rate of the rich class has 

increased till 2000, when it was at the height of 3.6 percent and has unchanged since then. 

Those measures of the rich class represent that the Korean public pension schemes has an 

earnings cap system in the standard monthly income for rating a contribution. For reference, the 

public pension scheme in Korea has the 45th tier for contributions and 9% (the laborer 4.5%, the 

employer 4.5%) for the rate. In spite of that, the actual contributions rate is less than 4.5% (see 

Table 2-1), implying that contributions rely on not the actual income but the standard monthly 

income specified in the law. For reference, we explain the Korean public pension scheme briefly 

before discussing the estimation results. The participants in the national public pension reach 

17.7 million persons as of November, 2006, on the other hand, the recipients are 1.8 million 

persons and thus the rate of recipients to total participants is 10.2%. The average pension 

amount per month is 192 Korean thousand won. The rating system has the following structure: 

The participants themselves in the workplace share the contributions with their employers by 

4.5 percents, respectively. Meanwhile, the contribution rate of regional participants has been 9 

percents since July, 2005. The income replacement rate should be estimated 60 percents for 40 

year-participation, and the pension distributed has the price-indexed system. The minimum 

insured period is 10 year and thus the old-age pension can be distributed after at least 10 years’ 

participations. Funds may be withdrawn at any time after the employee attains age 60. This age 

will be gradually extended to age 65 in 2033.  

Fourth, we discuss demographic factors in Table 2-1. The portion of the male household 

head is over 85 percents in the middle. Nearly 100 percents in the rich class is a male, whereas 

30∼40 percents of the household head in the poor class is a female. With respect to an average 
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head age, the poor class is higher than both the middle and the rich class. In the end, it can be 

said that there are mostly old-aged female heads in the poor class. Also the middle and the rich 

class have a typical household type of the Korea, i.e., a household with two children and their 

parents. However, the family size of the poor class is 3 and under, and have been decreased 

during 5 years.   

Finally, let’s consider dummy variables in Table 2-2. First, about 70 percents in the middle 

class, 90 percents of household head in the rich class graduated from high school and over, 

respectively, but the poor class below 50 percents. It implies that the education level has 

something to do with the earning ability (see Katz and Autor, 1999). When extending the 

education level to the college and over, even the middle class reached about 25 percents. That 

portion in the poor class is merely 3～10 percent. Second, the middle own the house by 70 

percents, however, the poor class own the house by 52∼68 percents. Meanwhile, most rich 

people own the house by over 90 percents. Third, the proportion that the poor class has a student 

is 7.6 percents in 1998, but the portion has been drastically decreased and reached 2.19 percents 

in 2002. It means that poor students might have not been able to go to the school or have 

dropped out of the school. Only 2.86～4.13 percents of households in the middle class have a 

student. The rich class shows generally an increasing trend by from 8.3 percents in 1998 to 

14.75 percents in 2002. 

 

III. Empirical Results 

1. Regression Equation and Variables 

 

We employ the regression equation in Kang and Lim (2005), which was derived from a 

saving function. They defined a saving as those subtracted the expenditure from the labor 
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income following after a residual approach (refer to Kang and Lim, 2005, pp. 111-113).  

 it
P
iti

h
it sZYs εβγα +−+= ln ,                                              

where h
its  is the savings rate, iZ  is the time-invariant and individual-variant variables, 

and P
its  is the public pension contribution rate, which is calculated as dividing the 

contributions by the labor income, as only a time- and individual-variant variable. 

In the panel regression estimation, we employ a dependent variable as the savings rate and 

the independent ones as the labor income, the other demographic variables, such as the number 

of family members, the age and the education level of a household head, the other dummy 

variables, and the rate of the contributions to the labor income. The labor income has changed 

into the logarithm-type variable so as to control the heteroscedasticity. The reason why we use 

only a labor income of several incomes, i.e., the labor income, the business income, the wealth 

income, the transfer income, is as follows: First, “The Survey of Urban Family” dataset is 

mainly collected from laborers. Second, the core basis for rating the public pension 

contributions is the labor income. Note that the labor income in this study adds up those of head, 

spouse and other family members, and also contributions sum up their contributions.  

 

3. Panel Regression Results 

 

Now discuss the empirical results of the model estimated. We apply the LIMDEP program 

to estimate Fixed Effect Model (hereafter, FEM), Random Effect Model (hereafter, RAM). We 

estimated the Lagrange Multiplier Test (hereafter, the LM) and Hausman Test to select a better 

fitted model. The Lagrange Multiplier Test is used to find the better method between pooled 

regression model and other models. Also the Hausman Test is to find the better method between 
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the FEM and the REM (see Maddala, 1987).  

Generally speaking, the bigger estimates of the LM Test, the FEM and the REM are better 

than the pooled regression model, and the higher (less) values of the Hausman Test, the FEM 

(the REM) is better than the REM (the FEM). Table 3 shows that the FEM or the REM is better 

than the pooled regression except for the poor class from the LM Test (see Appendix 1 for the 

pooled regression results of all cases), whereas the Hausman Test tells us that FEM is better for 

the whole sample, the middle class, and the rich class with the significance level of 5%, while 

REM for the poor. But herein we analyze regression results in all cases with the FEM for the 

consistency of the coefficients comparison (see Appendix 2 for four cases of the REM). 

In the whole sample, the male household head has a positive influence on the private 

savings. Also, the higher the education level and the family size, and the fact that a household 

has a house or a student make the private saving rate decrease. Specifically, first, estimating the 

education level of a head graduated from both the high school and over, and the college and 

over, the signs of coefficients are negative. It says that higher education level lessens the private 

savings rate of a household. It is because a household with higher education level secure 

generally the stable job with high income proper for the income security against their after-

retirement consumption (see Katz and Autor, 1999). In this context, the empirical evidence can 

let us expect the following conclusion, i.e., the richer the more they shrink their private saving. 

Second, more family members decrease the savings rate, meaning that they cannot help 

spending more. Third, higher head age shrinks the private savings rate. The household with 

higher head age has usually more family members and naturally cannot but expend more. From 

the perspective of coefficients magnitude, the most influential variable to decrease the private 

saving rate is the public pension contribution rate and was followed by the labor income.  

Now we discuss empirical results of both the middle and rich class. First, in case of the 
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middle class, the statistically significant variables are the labor income, the head age, the 

number of family members, and the dummy for a student, head age and education 1. The effect 

of higher head age and the household having a student is not small, for the household with an 

older head expends more expenditure than a lower-aged household and thus cannot but decrease 

the savings. Also the household having a student makes the household spend more due to the 

education-related cost and decrease the private savings. Second, in case of the rich class, there 

are five variables, i.e., the labor income, the rate of the contributions to the labor income, the 

dummy for the student, and the education 1 and 2 with a statistical significance. These are the 

same as in the middle class, except for the dummy for education 2. The dummy for education 1, 

which is statistically significant but the sign has been changed from negative in the middle to 

positive in the rich, is considered one component of the expenditure reduction and resulted in 

increasing the saving amounts. The estimation results of the dummy for a college and over 

shows a negative effect on the savings rate, implying that higher education level lessen the 

savings rate much more. 

Third, we turn to estimation results of the poor class. The labor income, the head age and 

its square, the dummy for a male, and the dummy for a high school and over are statistically 

significant variables. The labor income and a male head increase the savings rate.  

Finally, we divide the rich class into two groups to investigate what the earning cap in the 

Korean public pension plan, which is 3.6 Korean Million Won in the standard monthly income, 

crowds out on the private savings. The base income is the mean income (3,842,057 Korean won 

per month) in the rich class, since we cannot specify the accurate standard monthly income to fit 

the earning cap. There are 63 households (315 observations) in the upper rich class and 117 

households (585 observations) in the lower rich class. The estimation results in Table 5 show 

that the coefficient in the rate of the public pension contribution to the labor income in the upper 
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rich class above the mean income dropped sharply relative to both the lower rich class and the 

rich class, although its coefficient is not statistically significant.3 The crowding-out effect 

reaches at the highest level of the earning cap system and, after that, decrease the magnitude of 

the crowding-out effect. In this context, our study is different from the other previous works, in 

that the crowding-out effect of a specific system has been examined.  

For reference, we discuss the crowding-out effect of the national public pension on the 

private savings. As is shown, there is the crowding-out effect of the public pension on the 

private savings in the middle class like in the whole sample. It is the same as the rich class, too. 

But, the middle class has lower coefficient than the rich class in the absolute terms. It means 

that, as the rich class has in general more financial assets than the middle class, they don’t think 

that the public pension might be considered a substitute for their assets and besides the worry 

after the retirement is likely to be low relative to the middle class. As a result, the savings may 

be decreased less than expected. This evidence confirms the above-mentioned expectation, i.e., 

the richer the more they shrink their private saving. Surprisingly, although not statistically 

significant, the public pension crowds out the private savings in the poor as well. Even if they 

cannot appropriate the consumption adequately with their income, the private savings are 

crowded out less than expected. Interestingly, the lower income has smaller coefficient in the 

rate of contributions to the labor income. It can be explained like this. The poor class recognizes 

their inability to save against the consumption during the old aged and even does that their 

pension distributed might be a small amount which cannot afford for the after-retirement 

consumption. So the poor class has the less the crowding-out effect to apply the private savings 

to the insufficient income after their retirement. These empirical findings conclude that the 

                                            
3 We also estimated the crowding-out effect of the Korean earning cap system clearly with the median income 
(3,495,243 Korean won). In this case, the upper and lower rich class numbers is 90 households, respectively. The 
coefficient of the rate of the contributions to the labor income is clearly statistically significant and its coefficient 
magnitude is between the poor class and the middle class like those with the mean income. See Appendix 4 for the 
details of empirical results. 
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public pension crowds out the private savings like the other studies (U.S. CBO Memorandum, 

1998) and its effects vary with the income level. Note that this result is not based on the life 

cycle income hypothesis.  

 

IV. Conclusion  

 

We examined what factors affects the savings and how the savings is different by the 

income class. Several findings emerge from empirical evidences. First, the whole sample has the 

statistical significance in all variables. The only statistically significant one of all variable in 

three income classes whose sign is different from that in the whole sample is the dummy for 

education 1 in the rich class. It has the positive effect on the private savings rate. Second, three 

variables of 10 variables, i.e., the labor income, the head age square, the dummy for the head 

sex, have the positive effect on the private savings in the whole sample. Especially, the dummy 

for education 1 and 2 has the negative impact on it in the whole sample, which conforms to the 

related literatures (Katz and Auto, 1999). Third, the public pension crowds out the private 

savings, although not statistically significant in the poor class. Coefficients of the rate of the 

contributions to the labor income allow us conclude the followings: the lower income class, the 

less the crowding-out effect and also the crowding-out effects of the public pension schemes on 

the private savings differ in the income level. the coefficients in the rate of contributions to the 

labor income in the upper and the lower rich shows that the crowding-out effect reaches at the 

highest level of the earning cap system and, after that, decrease the magnitude of the crowding-

out effect.  

In sum, it can be said that the private savings is affected by the various household 

characteristics and is partly crowded out by the national public pension system. However, note 
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that our studies have a little limitation for the explanation of empirical results, in which many 

samples dropped while panelizing the dataset to be used, and the empirical results in the 

crowding-out effect is not based on the life cycle income hypothesis.  
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Table 1. Median Income by Year  

Year 1998 1999 2000 2001 2002 

Median Income 1,532,885 1,537,132 1,715,032 1,903,095 2,067,964 

Unit: Korean Won per month 

 

Table 2-1. Descriptive Statistics 1  
(Unit: Korean Thousand Won per month, %, year) 

1998 1999 2000 2001 2002 Total 
Category 

Mean S.D Mean S.D Mean S.D Mean S.D Mean S.D Mean S.D

Poor class 578 138 558 156 648 171 684 190 715 210 630 181

Middle class 1,542 417 1,541 442 1,735 473 1,866 525 2,061 573 1,737 526

Rich class 3,063 852 3,164 982 3,498 1,027 3,760 1,003 4,160 1,124 3,519 1,076
Income 

Whole sample 1,819 959 1,947 1,065 2,137 1,132 2,360 1,235 2,546 1,333 2,146 1,175

Poor class 882 409 1,029 620 959 390 1,057 528 1,064 489 989 494

Middle class 1,371 566 1,538 657 1,731 665 1,844 742 1,967 847 1,674 729

Rich class 2,346 875 2,568 1,056 2,901 1,157 3,088 1,084 3,343 1,227 2,842 1,140
Expend. 

Whole sample 1,564 806 1,806 953 1,993 1,025 2,167 1,083 2,283 1,193 1,946 1,046

Poor class -61.2 0.87 -103.2 1.33 -67.4 1.13 -76.0 1.99 -59.2 0.78 -72.9 1.27

Middle class 8.5 0.37 -4.03 0.52 -2.58 0.4 -2.34 0.42 2.16 0.37 0.57 0.42

Rich class 22.7 0.22 18.0 0.27 16.4 0.24 17.2 0.22 18.3 0.28 18.5 0.25

Saving 

rate 

Whole sample 4.05 0.5 -6.1 0.66 -3.3 0.53 -3.1 0.75 1.3 0.45 -1.4 0.59

Poor class 2.4 7.3 5.6 9.8 9.6 14.4 10.6 15.2 13.2 20.1 7.8 14.1

Middle class 31.8 35 38.5 43.2 49 46.7 52 41.8 58.4 42.8 45.2 43

Rich class 81.8 58.9 100.4 58.2 119 66.7 135.7 65.1 148.8 74.3 116.7 68.8

Public 

Pension 

Contr. 
Whole sample 41.2 48,094 54.4 56,379 65.3 62,641 74.8 65,472 80.4 69,471 62.3 62,069

Poor class 0.4 0.01 1.0 0.02 1.7 0.03 1.8 0.03 2.2 0.05 1.3 0.03

Middle class 1.9 0.02 2.3 0.02 2.7 0.02 2.7 0.02 2.7 0.02 2.4 0.02

Rich class 2.6 0.01 3.2 0.01 3.4 0.02 3.6 0.01 3.6 0.01 3.3 0.02

Public 

pension 

Contr. 

Rate  Whole sample 1.9 0.02 2.5 0.02 2.8 0.02 2.9 0.02 2.9 0.02 2.6 0.02

Poor class 65.7 0.48 57 0.5 63.0 0.49 61.0 0.49 55.8 0.5 60.8 0.49

Middle class 89.5 0.31 86.1 0.35 85.2 0.36 85.7 0.35 84.9 0.36 86.4 0.34

Rich class 96.4 0.19 95.9 0.2 97.6 0.15 96.5 0.19 97.5 0.16 96.7 0.18

Head 

Sex  

(Male 

portion) Whole sample 88.5 0.32 86.51 0.34 86.61 0.34 86.77 0.34 85.9 0.35 86.9 0.34

Number Poor class 3.1 1.04 3.2 1.08 2.9 0.93 2.9 1.00 2.9 1.21 3.0 1.06
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Middle class 3.8 1 3.8 0.98 3.8 1.04 3.8 1.01 3.7 0.99 3.8 1.00

Rich class 4.1 1.08 4.0 1.1 3.9 0.94 3.9 0.96 3.7 0.94 3.9 1.02

of 

Family 

Whole sample 3.8 1.06 3.79 1.05 3.76 1.04 3.7 1.03 3.63 1.02 3.74 1.04

Poor class 46.4 12.09 47.0 11.79 48.0 13.07 49.8 12.44 51.7 11.9 48.4 12.35

Middle class 40.6 9.16 41.9 9.71 42.8 9.42 43.8 9.55 44.7 9.61 42.7 9.59

Rich class 43.8 8.15 44.3 8.19 44.5 7.6 45.2 7.43 45.7 7.26 44.7 7.77

Head 

Age 

Whole sample 42.1 9.53 43.0 9.61 43.8 9.48 44.8 9.41 45.6 9.43 43.8 9.58

 

 

Table. 2-2 Descriptive Statistics 2 of Dummy variables 

1998 1999 2000 2001 2002 Total 
Category 

Mean S.D Mean S.D Mean S.D Mean S.D Mean S.D Mean S.D 

Poor class 48.1 0.5 44.1 0.5 52.0 0.5 44.5 0.5 50 0.5 47.7 0.50 

Middle class 73.4 0.44 71.1 0.45 70.0 0.46 70.0 0.46 70.7 0.46 71.1 0.45 

Rich class 87.3 0.33 87.7 0.33 90.8 0.29 90.3 0.3 90.2 0.3 89.2 0.31 

Education1 

(%) 

Whole sample 74.0 0.44 73.7 0.44 74.2 0.44 74.0 0.44 74.5 0.44 74.1 0.44 

Poor class 10.2 0.3 2.6 0.16 8.0 0.27 2.8 0.16 7.9 0.27 6.5 0.25 

Middle class 25.3 0.44 25.1 0.43 24.6 0.43 25.5 0.44 24.7 0.43 25.1 0.43 

Rich class 55.1 0.5 49.8 0.5 54.1 0.5 55.5 0.5 57.5 0.5 54.2 0.50 

Education2 

(%) 

Whole sample 31.2 0.46 30.6 0.46 31.5 0.46 32.9 0.47 32.7 0.47 31.7 0.47 

Poor class 53.7 0.5 56.0 0.5 52.4 0.5 66.0 0.48 68.8 0.47 58.9 0.49 

Middle class 71.4 0.45 71.0 0.45 71.8 0.45 70.5 0.46 70.0 0.46 71.0 0.45 

Rich class 90.0 0.3 90.4 0.29 91.6 0.28 87.9 0.33 89.0 0.31 89.8 0.30 

House 

(%) 

Whole sample 74.1 0.44 75.6 0.43 75.6 0.43 75.7 0.43 75.4 0.43 75.2 0.43 

Poor class 7.6 0.27 3.8 0.19 4.4 0.21 3.5 0.19 2.2 0.15 4.6 0.21 

Middle class 2.9 0.17 3.8 0.19 3.1 0.17 3.06 0.17 4.1 0.2 3.4 0.18 

Rich class 8.3 0.28 7.0 0.26 11.1 0.31 12.6 0.33 14.8 0.36 10.6 0.31 

Student 

(%) 

Whole sample 4.8 0.21 4.8 0.21 5.5 0.23 6.1 0.24 7.0 0.26 5.6 0.23 

Note:  1) Education 1: High school and over =1, Otherwise =0, 2) Education 2: College and over =1,  
Otherwise =0, 3) House: Own = 1, Otherwise = 0, 4) Student: 1 and more =1, Otherwise =0.  
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Table 3. Results of the Lagrange Multiplier Test and the Hausman Test 

Classification Lagrange Multiplier Test Hausman Test 

Whole sample 
1126.09  

( 1 df, prob value = 0.000000) 
119.39  

(10 df, prob value = 0.000000) 

Poor Income Class 
 2.22  

( 1 df, prob value = 0.136534) 
 8.42  

(10 df, prob value = 0.587921) 

Middle Income Class 
1360.46  

( 1 df, prob value = 0.000000) 
22.62  

(10 df, prob value = 0.012233) 

Rich Income Class 
192.15  

( 1 df, prob value = 0.000000) 
33.29  

(10 df, prob value = 0.000244) 

 

Table 4. Panel Regression Results by Income Classes (FEM) 

Whole Sample Poor Class Middle Class Rich Class 
Variable 

Coeff. t-value Coeff. t- value Coeff. t- value Coeff. t- value 

Log (Labor Income) 0.824 38.188*** 1.672 3.849*** 0.532 16.633*** 0.366 8.230*** 

(Head Age) 2 0.001 4.653*** 0.005 1.814* 0.000 3.421*** 0.000 0.263 

Head Age -0.071 -6.032*** -0.525 -2.245** -0.054 -4.372*** -0.026 -1.089 

The Number of 

Family Members 
-0.031 -2.416** -0.239 -0.762 -0.036 -2.207** -0.010 -0.693 

House -0.120 -3.246*** -96.476 -0.023 -0.050 -1.186 0.034 0.699 

Student -0.159 -4.269*** 0.084 0.088 -0.135 -2.285** -0.131 -4.587*** 

Head Sex 0.096 2.879*** 1.140 2.104** 0.074 1.890* 0.011 0.181 

Education 1 -0.241 -5.196*** -3.714 -2.388** -0.231 -4.141*** 0.230 1.897* 

Dummy 

Education 2 -0.096 -2.008** -0.549 -0.515 -0.019 -0.303 -0.098 -1.712* 

Public Contributions/ 

Labor Income 
-3.822 -8.910*** -0.456 -0.193 -4.068 -6.684*** -4.194 -5.674*** 

R-square 0.59362 0.721173 0.62270 0.57615 

Adjusted R-square 0.49092 0.58734 0.52551 0.46332 

Note: *, **, *** are significant at the 10%, 5%, and 1% level, respectively. 
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Table 5. Panel Regression Results by Two Rich Classes (FEM) 

Rich Class The Lower Rich Class The Upper Rich Class
Variable 

Coeff. t-value Coeff. t- value Coeff. t- value 

Log (Labor Income) 0.366 8.230*** 0.243 3.137*** 0.475 8.417*** 

(Head Age) 2 0.000 0.263 -0.001 -2.969*** 0.001 1.804 

Head Age -0.026 -1.089 0.085 2.341** -0.089 -2.251** 

The Number of Family 

Members 
-0.010 -0.693 -0.061 -2.445** -0.002 -0.102 

House 0.034 0.699 0.043 0.757 0.049 0.512 

Student -0.131 -4.587 *** -0.146 -3.457*** -0.135 -3.510***

Head Sex 0.011 0.181 -0.168 -1.328 0.020 0.275 

Education 1 0.230 1.897 * 0.134 1.032 -3.647 -0.009 

Dummy 

Education 2 -0.098 -1.712* 0.094 0.953 -0.142 -1.870 

Public Contributions/Labor 

Income 
-4.194 -5.674 *** -5.216 -4.306*** -2.561 -2.733***

R-square 0.576150 0.539504 0.640683 

Adjusted R-square 0.46332 0.40925 0.53905 
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Appendix 1. Panel Regression Results by Income Class (Pooled Regression) 

Whole Sample Poor Class Middle Class Rich Class 
Variable 

Coeff. t-value Coeff. t- value Coeff. t- value Coeff. t- value 

Log (Labor Income) 0.632 44.543*** 1.185 4.114*** 0.509 17.125*** 0.224 7.251*** 

Public Contributions/ 

Labor Income 
-3.762 -11.348*** -0.730 -0.402 -2.083 -4.215 *** -1.981 -3.408*** 

(Head Age) 2 0.000 2.920*** 0.001 0.646 0.000 2.987*** 0.000 0.565 

Head Age -0.031 -5.158*** -0.093 -1.056 -0.033 -4.561 *** -0.018 -1.443 

The Number of 

Family Members 
-0.067 -10.056 *** 0.082 0.568 -0.064 -7.078*** -0.037 -4.405*** 

House -0.095 -5.922*** 1.027 3.172*** -0.034 -1.835 * -0.071 -4.405*** 

Student -0.209 -7.134*** 0.430 1.220 -0.242 -4.424*** -0.108 -2.134** 

Head Sex 0.043 2.048 ** 0.232 1.149 0.150 5.892*** 0.128 -4.388*** 

Education 1 -0.180 -9.646*** -0.393 -1.791* -0.186 -8.054*** 0.002 2.369** 

Dummy 

Education 2 -0.121 -7.686*** 0.372 0.423 -0.084 -4.114*** -0.049 0.057 

Constant -7.605 -37.486*** -13.797 -2.992*** -5.971 -14.036*** -2.354 -4.408*** 

R-square 0.306825 0.618925 0.195173 0.175060 

Adjusted R-square 0.30551 0.55938 0.19092 0.16578 
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Appendix 2. Panel Regression Results by Income Classes (REM) 

Whole Sample Poor Class Middle Class Rich Class 
Variable 

Coeff. t-value Coeff. t- value Coeff. t- value Coeff. t- value 

Log (Labor Income) 0.692 43.276*** 1.323 3.835*** 0.510 18.000* 0.268 7.866*** 

Public Contributions/ 

Labor Income 
-3.733 -10.670 *** -0.749 -0.412 -3.115 -6.147 *** -3.451 -5.560*** 

(Head Age) 2 0.000 3.857*** 0.001 0.842 0.000 3.296*** 0.000 -0.112 

Head Age -0.042 -5.713*** -0.140 -1.119 -0.040 -4.580*** -0.011 -0.665 

The Number of 

Family Members 
-0.062 -7.670*** 0.060 0.304 -0.051 -4.543 *** -0.031 -3.030*** 

House -0.113 -5.575*** 1.069 2.088** -0.050 -2.073** -0.027 -0.724 

Student -0.189 -6.286*** 0.440 0.857 -0.189 -3.697*** -0.110 -4.492*** 

Head Sex 0.058 2.385** 0.372 1.140 0.104 3.567*** 0.066 1.196 

Education 1 -0.209 -8.763 *** -0.493 -1.258 -0.162 -5.300*** 0.036 0.657 

Dummy 

Education 2 -0.124 -6.071*** 0.146 0.157 -0.069 -2.427 ** -0.056 -2.238** 

Constant -8.220 -34.330 *** -14.609 -2.795*** -5.839 -14.072 *** -3.124 -5.242*** 

R-square 0.210413 0.594116 0.276324 0.0739391 

Note: *, **, *** are significant at the 10%, 5%, and 1% level, respectively. 
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Appendix 3. Panel Regression Results by Two Rich Classes with the Median (Pooled Regression) 

Rich Class 
Rich Class 

Under Mean Income 

Rich Class 

Above Mean Income Variable 

Coeff. t-value Coeff. t- value Coeff. t- value 

Log (Labor Income) 0.224 7.251*** 0.033 0.483 0.362 8.586*** 

Public Contributions/  Labor 

Income 
-1.981 -3.408*** -2.677 -2.825*** -1.098 -1.473 

(Head Age) 2 0.000 0.565 0.000 -0.134 0.000 2.164** 

Head Age -0.018 -1.443 -0.004 -0.212 -0.049 -2.982***

The Number of Family 

Members 
-0.037 -4.405*** -0.045 -3.385*** -0.031 -2.855***

House -0.071 -4.405*** -0.060 -1.464 -0.023 -0.428 

Student -0.108 -2.134** -0.135 -3.624*** -0.092 -2.886***

Head Sex 0.128 -4.388*** -0.097 -0.978 0.181 2.815*** 

Education 1 0.002 2.369** -0.021 -0.520 0.059 0.650 

Dummy 

Education 2 -0.049 0.057 0.051 2.160** -0.159 -6.182***

Constant -2.354 -4.408*** 0.377 0.341 -3.810 -5.400***

R-square 0.175060 0.153354 0.286954 

Adjusted R-square 0.16578 0.13407 0.27071 
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Appendix 4. Panel Regression Results by Two Rich Classes with the Median (REM) 

Rich Class The Lower Rich Class The Upper Rich Class 
Variable 

Coeff. t-value Coeff. t- value Coeff. t- value 

Log (Labor Income) 0.268 7.866*** 0.080 1.300 0.413 9.091*** 

Public Contributions/Labor 

Income 
-3.451 -5.560*** -4.248 -4.271*** -2.303 -2.829*** 

(Head Age) 2 0.000 -0.112 0.000 -1.224 0.000 1.324 

Head Age -0.011 -0.665 0.022 0.875 -0.046 -1.939** 

The Number of Family 

Members 
-0.031 -3.030*** -0.045 -2.756*** -0.027 -2.037** 

House -0.027 -0.724 -0.023 -0.504 0.013 0.184 

Student -0.110 -4.492*** -0.124 -3.401*** -0.109 -3.323***

Head Sex 0.066 1.196 -0.105 -1.056 0.094 1.409 

Education 1 0.036 0.657 0.002 0.039 0.044 0.335 

Dummy 

Education 2 -0.056 -2.238** 0.045 1.362 -0.153 -4.015***

Constant -3.124 -5.242*** -0.840 -0.806 -4.552 -5.640*** 

R-square 0.0739391 0.0973453 0.118374 

 

 


