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ABSTRACT

This paper considers a heterogeneous agent dynamic general equilibrium model and
analyzes effects of an increase in labor income tax rate on labor market and the
aggregate variables in Korea. The fiscal policy regarding how the government uses the
additional tax revenue may take the two forms: 1) general transfer and 2) earned income
tax credit (EITC). The model features are as follows: 1) Workers are heterogeneous in
their productivity. 2)Labor is indivisible, hence the analysis focuses on the variation in
labor supply through the extensive margin in response to a change in fiscal policy. 3)
The incomplete markets are introduced, so individual workers can not perfectly insure
themselves against risks related to stochastic changes in income or employment status. 4)
The model is of general equilibrium, hence it is equiped to analyze the feedback effect
of changes in aggregate variables on individual workers' decisions.

In the case of general transfer policy, the government equally distributes the additional
tax revenue to all workers regardless of their employment states. Under this policy, an
increase in the labor income tax rate dampens work incentives of individual workers so
that the aggregate employment rate decreases by 1% compared with the benchmark
economy. In the case of EITC policy, only employed workers whose labor incomes are
below a certain EITC ceiling are eligible for the EITC benefits. Unlike the general
transfer policy, the EITC induces low-income workers to participate the labor market to
be eligible for EITC benefits. Hence, the aggregate employment rate may increase by
2.7% at the maximum. As the EITC ceiling increases, too many workers can collect the
EITC but the benefits per worker becomes too little so that the increase in employment
rate is negligible. By and large, this study demonstrates that EITC may effectively raise
the aggregate employment rate, and that it can be a useful policy tool in response to
the decrease in the labor force due to population aging as observed in Korea recently.
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{Table 1> Characteristics of Korean Labor and Income Panel Study(1998~2005)

Variable Mean Std. dev. Min Max
Age 37.9 10.89 18 65
Female 0.39 0.49 0 1
Married 0.67 0.47 0 1
Annual income 1,483.7 929.8 24.0 20,245.6
Log annual income 7.13 0.60 3.18 9.92
Note: The unit for annual income is 10,000 won.
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(Table 2> Parameter Values in the Benchmark Economy

Parameter Description
a=0.64 labor income share
(£ =0.9433 discount factor
v=0.4 intertemporal substitution elasticity of labor supply
B=146.5 disutility parameter for working
h=1/3 fixed work hour
p, =08 persistence of idiosyncratic productivity
o, =0.354 std dev of innovation to idiosyncratic productivity
a=-0.3 borrowing constraint
7=0.2 labor income tax rate
d=0.1 basic tax deduction

{Table 3> Equilibrium in the Benchmark Economy: r=0.2, d=0.1

Model Value Monetary Unit

Output per capita(Y) 0.501 1,402

Capital per capita( ) 1.289 3,606
Labor Input in Effeciency Unit(Z) 0.295

Average Labor Income 0.53 1,483

Transfer(¢") 0.052 146

Basic Income Deduction(d) 0.1 280

Effective Income Deduction 0.36 1,010
Real Interest Rate(r) 4%

Note: The monetary unit is 10,000 won
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[Figure 3] Reservation Wages: Benchmark
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[Figure 4] Labor Supply Curve: Benchmark
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[Figure 6] Lorenz Curve for Wealth Distribution
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{Table 4> Quintile Distribution of Wealth and Income: Benchmark Economy

I o m v \
Share of Wealth -3.69 2.19 11.66 26.27 63.57
Ratio of Group Average
. -0.18 0.11 0.58 131 3.21
to Population Average
Share of Earnings 15.14 18.42 20.93 22.19 23.32
Employment Rate 88.0 63.4 57.1 50.5 413
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(Table 5> Effects of a 2% Increase in Labor Income Tax Rate

7 =20%(benchmark) 7=22%(Lump-sum Transfer)
Variable Model Value | Monetary Unit | Model Value | Monetary Unit
Output per capita(Y) 0.501 1,402 0.495 1,385
Capital per capita(A) 1.289 3,606 1.270 3,554
Labor Input in Effeciency Unit(Z) 0.295 0.292
Average Labor Income 0.53 1,483 0.538 1,505
Transfer(¢r) 0.052 146 0.057 159
Basic Income Deduction(d) 0.1 280 0.1 280
Effective Income Deduction 0.36 1,010 0.359 1,003
Real Interest Rate(r) 4% 4.04%
Wage Rate( ) 1.088 1.087
Employment Rate 60% 58.9%
by Wealth Quintile
Wealth Quintile I 41.3% 40.8%
Wealth Quintile II 50.5% 50.0%
Wealth Quintile I 57.1% 56.3%
Wealth Quintile IV 63.4% 62.3%
Wealth Quintile V 88.0% 85.4%

Note: The monetary unit is 10,000 won.

ARFAY £F FEoE ojaES 1] QEHNE W, F7IE SEE AFE F
AlsHAl S7Hl o, B = a5 of ke 22EA FolA dA FF ol
EFAS(EITC ceiling)S W< TZAH

Foltt sk A H 29] 395wk
Aol X 71Ee] HEg, 5 20% &
2. MR 2: 222 Agstel A BE Z2A7}E ofn] Wi

]

A

(EITC) | REFe AN R @44
S

__I.L

o
B dollMe aS5A1E] 2%l 2%% o w22 A=



NAE g9 AN AFHE 39S
A

oﬂ A :Liz}aq:hﬂ
he wASE Ao Aroe B
s} giek s, 2R EA 3
oA A2EAe itk thew
o] Fo) 3t

c=wzh — Tmax{wmﬁ—d,0}+ tr
+1, -tr +(14+7r)a—d (16)

1A EALY] A olabAekAe] W
37 Ak
c=tr+(1+r)a—a (17)

%ixo*aﬂ%?ﬁ Aol wre ZEAEE
TEANA A 5= v

=

01]/‘1 A4 1 371—“—

d

ruzr

TN - WEHo| EAF oKl g8 | 209

olstelrE Bz dust A %
e 3 A9 2RgEE dRase
Aol el ARTPS B 2

A Fo Al AR AAHSTE]

ofgA FFS w=AE AT

fu lo

71 22¥e g deta=0] 1,155
TR0 A2

ASAE0] 20%004 2% AFEY
E

W F71E A Aeg it =

S
So] 115594 ofsiel 2eAA 22
AeFon AT A4S AunA
2EAEE ARNe £S48 24 Y
o

2ol g A2

as
[28 71e A% &5

FASS el Aoz 22AHEA

[
ot -
2
> o rlo
=T U [h)

Z
N
==

re
=~
b
offt
B>
mlly
iR
(2]
S
r\j
rj(g
o,
o,
_Q
i)

T ax{wxﬁfd, 0}) o

fu
I
An)
E
i
FI
N
=
3:

=~ fft
i o =
ol rr
£ B
o al
o mz =~
2 M g
o
_OL
AN
N
i
O
r% —

¥

oy
A
S



210 | wEmEHE /2008, I

[Figure 7] Before and After Tax Labor Income: EITC Policy
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{Table 6> Effects of EITC: Ceiling = 11,550,000 won

7 =20%(benchmark) 7=20%(EITC)
Variable Model Value | Monetary Unit | Model Value | Monetary Unit

Output per capita( ¥) 0.501 1,402 0.497 1,390

Capital per capita(A) 1.289 3,606 1.252 3,504
Labor Input in Effeciency Unit(L) 0.295 0.295

Average Labor Income 0.53 1,483 0.513 1,436

Transfer(tr) 0.052 146 0.052 146

EITC(tr ™) 0.077 214
Real Interest Rate(r) 4% 4.29%
Wage Rate(w) 1.088 1.076
Employment Rate 60% 62.0%

by Wealth Quintile

Wealth Quintile I 41.3% 39.0%
Wealth Quintile TI 50.5% 49.4%
Wealth Quintile III 57.1% 57.2%
Wealth Quintile IV 63.4% 66.1%
Wealth Quintile V 88.0% 97.9%

Note: The monetary unit is 10,000 won.
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(Table 7> Feasible EITC Policies with a 2% Increase in Labor Income Tax Rate

Ceiling % EITC % beneficiaries
742 50.2 666 45.1 3.0
926 63.2 355 24.3 54
1,155 80.4 214 15.0 8.9
1,441 100.7 134 9.3 14.1
1,798 125.6 91 6.4 21.0
2,243 155.3 73 5.1 28.3
2,798 192.3 55 38 40.6
3,491 238.2 42 2.8 56.1

Note: The units for EITC ceiling and EITC are 10,000 won. The units of —¢tng

fraction ofEITC beneficiary are per cent.
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[Figure 9] Effect of Increases in EITC Ceiling on Employment Rate
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[Figure 10] Effect of Increases in EITC Ceiling on Output per capita
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[Figure 11] Effect of Increases in EITC Ceiling on Efficiency Unit of
Labor
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[Figure 12] Effect of Increases in EITC Ceiling on Capital per capita
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[Figure 13] Effect of Increases in EITC Ceiling on Employment Rate
by Wealth Quintile
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[Figure 14] Effect of Increases in EITC Ceiling on Wage Rate
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[Figure 15] Effect of Increases in EITC Ceiling on Interest Rate
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[Figure 16] Effect of Increases in EITC Ceiling on Capital per
Efficiency Unit of Labor
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