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Abstract 
 

We estimate the effective income tax function by using micro-level dataset.  It gives us some 
benefits to easily figure out real tax burden to evaluate the changes in income tax law which was 
to reduce the tax burden.  Income tax policy in Korea had been directed to reduce the tax 
burden with reduction of tax rate, generous levels of allowance and deduction.  However, its 
real tax burden shows the opposite direction, which is an increasing pattern in effective and 
marginal tax rates during 1998-2005.  It can be interpreted that the impact of changes in 
income tax law on tax burden is much weaker than that of increase in nominal income levels of 
taxpayers.  Marginal tax rates had been increased from 5.12% in 1998 to 6.67% in 2005, even 
though the changes in tax law were pretended to be less tax burden.  Income tax policy in 
Korea can be evaluated to be less efficient as more disincentive for labor supply was 
implemented. More concern should be needed to examine the impact of tax change on real tax 
burden, rather than illusionary impact of statutory tax changes.  
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I. Introduction 
 

Income tax law in Korea has been changed almost every year, and its direction is to reduce 
the tax burden with several policy variables such as tax rates, allowance, and deduction.  The 
reason behind this direction of tax policy was that income tax is so sensitive for the political 
support from taxpayers.  Even though this statutory tax change toward the reduction of tax 
burden, it doubts that real tax burden would be decreased.  Political groups and government 
officers have some tendency to exaggerate the change in tax policy to reduce the tax burden by 
taxpayers.  However, we need to examine real change in tax burden to properly evaluate the 
changes of income tax law. 

Effective income tax function, which was developed by Berliant and Gouveia (1993), and 
applied by Gouveia and Strauss (1994, 1999), Lim and Hyun (2006), is one practical model to 
examine real tax burden by tax changes.  This function has been analyzed by using the micro-
level household dataset, which includes behavioral change out of tax changes.  As statutory tax 
law is just benchmark before tax change, the estimates from ex post data reflects more realistic 
situation of tax burden. 

The purpose of this paper is to examine the real tax burden of income tax from changes in 
income tax law.  In other words, it is to test whether or not income tax changes for reduction of 
tax burden is activated into real situation in Korea1.  If there is discrepancy between policy 
advertisement for reduction of tax burden and real tax burden, taxpayers might have just illusion 
from statutory tax law.  We apply the effective income tax function into micro-level household 
dataset to easily and practically measure the real tax burden.  Our dataset also covers an eight 
years of 1998-2005 to examine the relationship between income tax changes and real tax burden 

in more detail.  Our paper is consisted as follows:  Section Ⅱ shows an overview of Korean 
income tax system,  Section Ⅲ briefly explains the structure of effective income tax function.  
Section Ⅳ presents the empirical results and SectionⅤ concludes. 
 
 

II. Overview of the Korean Income Tax System 
 

We overview the changes in the Korean income tax system over the reseach periods of 1998-
2005.  There are three different types of policy tools to determine the income tax burden, 
which are tax base, tax credit, and tax rate.  For tax base, allowance and deduction are main 
sources for its size.  The level of allowance for elderly and disabled person has been increased 

                                            
1 There are several studies just to examine redistributive effect of Korean income tax system, for example, 
Hyun and Lim (2005), Lim and Hyun (forthcoming). 
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over times. For example, allowance for elderly was 0.5 million won in 1998 and 1 million won 
in 2002.  Its characteristic of tax base policy is to increase the level of benefit, as political 
persons want to get political support through generous tax policy.  Tax credit has the same 
trend as tax base, mainly with tax credit for labor income.  Horizontal inequity between labor 
income and self-employed income has been serious in Korea’s income tax policy.  Thus 
government has used the tax credit to partly solve the problem of horizontal inequity between 
these two different incomes.  The level of tax credit for labor income has been larger during 
our research periods. 

Table 1 show the changes in tax rates over times.  We can easily find that the income tax 
rates have been decreased over the times under the same categories of taxable income bracket.  
Upon the changes of income tax system, we may infer that the income tax burden has been 
decreased.  However, we need to assess the changes in income levels over the times, to 
comparatively examine real changes in tax burden.  The figure of tax changes is just one 
necessary condition to evaluate the real change in income tax burden.  It is to explain why 
microsimulation model based on micro-level dataset is so important to reflect the changes of 
income tax system on real economic situation of each household.  
  Table 2 shows the changes in taxable income distribution during the research periods. As real 
income would be increased over eight years, their taxable incomes have also been increased.  
For example, the proportion of taxpayers with no taxable income was 14.3% in 1998, but 9% in 
2005, which shows a decreasing pattern over time.  For the highest income group with the 
bracket of more than 80 million won of taxable income, there was only few in 1998, however, 
almost 1.5% in 2005.  Thus we find that nominal income of taxpayers had been increased and 
put them into higher income bracket.  We already found that income tax law has been changed 
to reduce the tax burden, with consistent decrease of tax rates and more generous levels of 
allowance and deduction.  However, when we consider the increasing pattern of nominal 
income of taxpayers under the same income bracket for tax purpose, we cannot say that tax law 
has been changed into the reduction of tax burden over eight years.  That is why we need to 
examine an exact impact of changes of tax law on tax burden by taxpayers, with consideration 
of tax law changes as well as changes in nominal income levels.  As Korean income tax 
system had been progressive, real impact of changes in tax law depends upon the degree of 
progressivity as well as the rates of increase in taxable income.  Our use of micro-level dataset 
make us to examine real impact of tax changes on tax burden of taxpayers. 
 
                



 5

Table 1: Changes in Income Tax Rates over Time 
                                                                           
(Unit: %) 

Tax Rate Taxable Income 

1998-2001 2002-2004 2005 

10M below 
10M – 40M 
40M – 80M 
80M above 

10 
20 
30 
40 

9 
18 
27 
36 

8 
17 
26 
35 

Note: 1M means 1 Korean million Won, which was approximately equivalent to $1,000. 
 
 

Table 2: Changes in Taxable Income Distribution over Times 
                                                                       
(Unit: %) 

Taxable 
Income 

1998 1999 2000 2001 2002 2003 2004 2005 

Zero 
10M below 
10M-40M 
40M-80M 
80M above 

14.3 
46.6 
37.2 
2.0 
0.0 

20.2 
40.4 
37.2 
2.0 
0.2 

15.2 
40.3 
40.8 
3.3 
0.4 

12.3 
36.8 
45.8 
4.7 
0.5 

10.7 
36.7 
46.9 
4.7 
1.0 

5.7 
33.0 
49.8 
10.6 
0.9 

5.9 
30.2 
49.4 
13.6 
0.9 

9.0 
24.9 
50.1 
14.4 
1.5 

 
 

Ⅲ. The Effective Income Tax Function 

 

The effective income tax function was originally derived from the equal sacrifice theory by 
Young (1988, 1990) and more generally by Berlaint and Gouveia (1993), and practically 
applied by Gouveia and Strauss (1999, 1994) and Lim and Hyun(2006). As our study is just 
application of their model to Korean case, we briefly briefly explain how the equation was 
derived. Young (1990) presented the tax functions constructed by applying the absolute version 
of the equal sacrifice principle to the isoelastic utility function as follows: 

pu c−= −  
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where u is the level of utility, c is the level of consumption, and p is a parameter. The rule 
defines the tax function that causes a sacrifice of ‘s’ from economic income, y, as the solution to   

sytyy pp =−+− −− ))((  
from which we find the total tax function 

pp syyyt /1)()( −− +−= . 
We derive the average tax function as follows: 

ppyst /1)1*(1 −+−= . 

This equation has the asymptotic marginal and average tax rates of 100 percent that might 
readily affect the willingness to work. The above function does not consider incentive effects of 
the income tax on labor supply. So Berliant and Gouveia (1993) propose the labor supply 
component in this framework by integrating the notion of equal sacrifice on optimal income 
taxation. Empirical studies were done by Gouveia and Strauss (1999, 1994) by adding a 
specification with one parameter ‘b’ as an approximation to incentive compatible to the equal 
sacrifice tax function as follows:  

 
1/( 1)p patr b b s y ε−= − ∗ ∗ + +          (1) 

where  
atr:  average tax rate,  
y: economic income 
b, s, p: parameters to be estimated 
ε : an additive statistical disturbance 

 
We use equation (1) to estimate the effective income tax function. Now we discuss the 

economic implications of parameter estimates from the effective income tax function. First, the 
estimate of ‘b’ represents a maximum effective tax rate, which is interpreted as a weight given 
to incentives in the design of the effective income tax function. The parameter ‘b’ was 
interpreted as a maximum politically feasible tax rate (Gouveia and Strauss, 1994).  

Marginal tax rate is more useful to evaluate the economic implication, such as the degree of 
incentive for labor supply. We need to aggregate the estimates of marginal tax rate for each 
household into one index number for policy evaluation purpose.  We just use the simple 
average of marginal tax rates to find the time trend of economic impact on labor supply as 
follows; 

 

∑
=

⋅=
N

i N
yitAMTR

1

)('
                              (2) 
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where )(' iyt is a marginal tax rate for each household and can be computed by first 

derivative of (1), and N is the number of taxpayers. This index of average marginal tax rate 
(AMTR) might be useful to measure the the economic implication of income tax system, rather 
than statutory tax rate.  

Our data for estimation is the Household Survey Data produced by the Korean Statistical 
Office.  It had compiled the survey every year for the information about income and 
expenditure.  We used the most recent data of 1998-2005 for estimation.  As our interest of 
research is in labor income tax burden, we use the sample of urban household with labor income 
for analysis.   
 

Ⅳ. Empirical Results 

 

Table 3 shows our estimates of income tax function, (1).  All estimates show highly 
statistically significant levels.  As b represensts the convergent value of effective tax rate as 
income goes up, it might be an approximate index to evaluate tax burden for each year.  It 
show an increasing pattern of changes, except in 2001. Thus, we may predict that even though 
income tax law had been changed into reduction of tax burden, its real impact might be opposite.   

We estimate two types of tax rates for analyzing general pattern of income tax burden, which 
are effective tax rate and marginal tax rate.  Table 4 shows the results for our estimates.  We 
compare the predicted value of average effective tax rate with real effective tax rate, and found 
that our estimates from effective income tax function are very close to real values.  We 
compute the average value of marginal tax rate, with reliability of estimated effective income 
tax function.  For effective tax rate to evaluate the change in tax burden, the estimates show 
much fluctuations in absolute values, even though tax law had been changed to reduce tax 
burden.  We may have interpretation that the impacts of tax law changes and increase in 
nominal incomes of taxpayers on tax burden have different direction, so that real tax burden 
depends upon which impact is greater.  For example, the effective tax rate was decreased in 
2002 with change in tax law, however, its value was increased in 2003.  Thus the impact of 
changes in tax law was greater than that of increase of nominal income, however, their impact 
was reversed in 2003. 

For estimates of average values of marginal tax rates with (2), the general pattern over times 
is exactly same as those of average effective tax rates.  The estimates of marginal tax rates 
enables us to explain economic implication of income tax policy.  The marginal tax rate in 
1998 is 5.12%, but it has fluctuation over times, and reaches to be 6.67% in 2005.  We know 
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that government has promulgated to decrease the tax burden with reduction of tax rates as well 
as more generous levels of allowance and deduction.  However, its real economic impact has 
reverse results as increasing trend of marginal tax rates.  It is well known that income tax has 
disincentive for labor supply.  The promulgation of income tax policy toward less tax burden 
had not been activated.  Moreover, it led to more tax disincentive for labor supply eventually.   

 
 

Table 3: Empirical Results over Times 

 
 
 
 

 b s p F-value R2 N 

0.1297 ** 0.0000054910** 3.8251 **
1998 

(0.0043)  (0.0000028660)  (0.1991)  
3976.9 

**
* 

0.7628  3712 

0.1334 ** 0.0000036960** 3.8508 **
1999 

(0.0045)  (0.0000019290)  (0.1936)  
3841.5 

**
* 

0.7635  3573 

0.1606 ** 0.0000099620** 3.3871 **
2000 

(0.0050)  (0.0000036350)  (0.1347)  
5117.4 

**
* 

0.7920  4034 

0.1391 ** 0.0000010620** 4.2337 **
2001 

(0.0035)  (0.0000006803)  (0.2255)  
5243.5 

**
* 

0.8003  3928 

0.1373 ** 0.0000015360** 3.9753 **
2002 

(0.0039)  (0.0000009418)  (0.2118)  
4927.8 

**
* 

0.7992  3717 

0.1394 ** 0.0000150000** 3.0676 **
2003 

(0.0048)  (0.0000064620)  (0.1531)  
4988.1 

**
* 

0.7456  5109 

0.1397 ** 0.0000027640** 3.5793 **
2004 

(0.0041)  (0.0000016310)  (0.1945)  
5183.6 

**
* 

0.7627  4841 

0.1597 ** 0.0000006725** 4.0060 **
2005 

(0.0030)  (0.0000003247)  (0.1556)  
10079.1 

**
* 

0.8382  5840 

Note: Standard errors in ( ).  *: 10%, **: 5%, ***: 1% significance level 
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  Table 4: Effective and Marginal Tax rates over Times 

Year Predicted Average Real Average AMTR 

1998 1.74 1.74 5.12 

1999 1.59 1.58 4.78 

2000 1.93 1.92 5.62 

2001 2.32 2.34 6.47 

2002 2.23 2.24 6.20 

2003 2.44 2.43 6.39 

2004 2.55 2.55 6.68 

2005 2.44 2.44 6.67 

 

Ⅴ. Conclusions 

 

We estimate the effective income tax function by using micro-level dataset.  It gives us some 
benefits to easily figure out the effective tax rate as well as marginal tax rate.  Income tax 
policy in Korea had been pretended to reduce income tax burden with reduction of tax rate, 
generous levels of allowance and deduction.  However, its real tax burden show completely 
opposite direction, which are an increasing pattern in effective and marginal tax rates during 
1998-2005.  It can be interpreted that the impact of changes in income tax law on tax burden is 
much weaker than that of increase in nominal income levels of taxpayers.  Marginal tax rates 
had been increased from 5.12% in 1998 to 6.67% in 2005, even though tax law had been 
changed toward the direction of less tax burden.  Income tax policy in Korea can be evaluated 
to be less efficient with more disincentive for labor supply. 

Our suggestion is that policy intention by changes in the tax law is completely different from 
real activation in tax burden by taxpayers.  Thus more concern should be needed to examine 
the real impact of tax change, rather than just illusionary change of statutory tax changes.  The 
use of effective income tax function might be good guideline to evaluate real impact of tax 
changes.   
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