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Z� ��� ��� 
���	� �	�	���� ε� ��

h�� =
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w�� + (w��/ ��(Z�γ − ε�))
�

���

. �3�6 

��� ����
%��� ���� 
��� w�� �� � 
	���� 	� ��� ���	
�%��� ���� 
��� W� ��� 	�� ����� ���

��
����� ��� 
���� ���� ���	
 ���� ������	� ��� �� �
����	
��� �	���

(w/α)
�

��� =
wh + y

T − h
=

x

l
, �3�* 

����� �	��� �� �7�����
��� ��!�� ��� ����
%��� ���� 
��� ��� !�
���� ���	��� D	� �� �
�

������� �	 	���
!� ��� ���	
 ���� ���� ��� ����
!��� [h�, h�]� ����
� � 
�
������ ��� ������

���� �� ���	�� ��� ��	���
!�� 	����� ���	
 ���� �� h∗� ��� 	����� �����
� �	������	� ��

l∗ ��� ��� 	����� �	�	���� �		� �	������	� �� x∗� ���� ��� �	

��	����� ����
%��� ����

���?� ������ ���� ��� �	
��/��� 	� ��� 1����� ���� �
� ��	� ��� ��1������ 	
 �	� ��������� ����������

)




���� w∗� ��� !�
���� ���	��� y∗� ���� �� �7�����
���

(w∗/α)
�

��� =
w∗h∗ + y∗

T − h∗ =
x∗

l∗

�	���� ����
� � ������

x�

l�
≤ x∗

l∗
≤ x�

l�
, �3�) 

���
� �����
��� H ��� L �
� ��� ��
 ��� ��� �	��
 ��� 	� ��� ����
!��� 
������!���� C���


��� �������	� 	� � �	�!�� ������ ��� ��� 1 + ρ > 0� �� ��� 	����� �
	� ��� 
����%���� ���� 	�

��� �7����	� ����

x�

l�
≥ x∗

l∗
= (w∗/α)

�
��� ≥ (w�/α)

�
��� ,

�����

w�h� + y�

T − h�

≥ (w�/α)
�

��� . �3�- 

$�����
��� �
	� ��� ����%���� ���� 	� ��� �7����	� �3�) �� ���

x�

l�
≤ x∗

l∗
= (w∗/α)

�
��� ≤ (w�/α)

�
���

���

w�h� + y�

T − h�

≤ (w�/α)
�

��� . �3�( 

���
��	
�� ��� 
	�������� ���� �� 	���
!� ��� ���	
 ���� ������� [h�, h�] ���	���

�


(
w�h� + y�

T − h�

≥ (w�/α)
�

��� ��� (w�/α)
�

��� ≥ w�h� + y�

T − h�

)
.

-



����� ��� �	��
�����	� �	 ��� �������		� 	� ��� ����!����� ��

L = �


([
w�h� + y�

T − h�

]���
α ≥ w� ��� w� ≥

[
w�h� + y�

T − h�

]���
α

)
.

�� �
� �	� �������� ���� α ��� �� 
�
������� ���� ��� 	���
!�� �
�	��� ���
����
������ ���

��� ��	���
!�� 
���	� �	�	���� �� �� �3�. 9 ����

L = �


(
��(Zγ − ε) ≥ w�

[
w�h� + y�

T − h�

]����
��� w�

[
w�h� + y�

T − h�

]����
≥ ��(Zγ − ε)

)

= �


(
ε ≤ Zγ − ��w�

[
w�h� + y�

T − h�

]����
��� Zγ − ��w�

[
w�h� + y�

T − h�

]����
≤ ε

)

= �


(
ε ≤ Zγ − ��w� + (1 + ρ) ��

[
w�h� + y�

T − h�

]
��� Zγ − ��w� + (1 + ρ) ��

[
w�h� + y�

T − h�

]
≤ ε

)
.

���� �� ��� ��� �������	� ���� ε ∼ N(0, σ�)� ��� �	��
�����	� ���	���

L = Φ

(
Zγ

σ
−

1

σ
��w� +

1 + ρ
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4 Data

4.1 Data and Sample Selection
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5 Estimation Results
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Figure 1. Piecewise-linear budget constraint 
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Table 1. Japanese personal income tax system 
 

 1997 2002 
 Income tax Inhabitants tax Income tax Inhabitants tax 
Basic allowance 380 330 380 330 
Allowance for spouses 380 330 380 330 
Special allowance for spouses 380 330 380 330 
Allowance for dependents 380 330 380 330 
Allowance for specific dependents 530 410 630 450 

Not over 1,800, 
40% 

Not over 1,800, 
40% 

Not over 1,800, 
40% 

Not over 1,800, 
40% 

Employment income deduction 

Not over 3,600, 
30% 

Not over 3,600, 
30% 

Not over 3,600, 
30% 

Not over 3,600, 
30% 

 Not over 6,600, 
20% 

Not over 6,600, 
20% 

Not over 6,600, 
20% 

Not over 6,600, 
20% 

 Not over 10,000, 
10% 

Not over 10,000, 
10% 

Not over 10,000, 
10% 

Not over 10,000, 
10% 

 Over 10,000, 5% Over 10,000, 5% Over 10,000, 5% Over 10,000, 5%
Lower limit 650 650 650 650 
Tax rate Not over 3,300, 

10% 
Not over 2,000, 

5% 
Not over 3,300, 

10% 
Not over 2,000, 

5% 
 Over 3,300,  

20% 
Over 2,000,  

10% 
Over 3,300, 20% Over 2,000,  

10% 
 Over 9,000,  

30% 
Over 7,000,  

15% 
Over 9,000,  

30% 
Over 7,000,  

13% 
 Over 18,000, 

40% 
 Over 18,000,  

37% 
 

 Over 30,000, 
50% 

   

  20% 15% Proportional tax credit 
  Upper limit: 250 Upper limit: 40
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Table 2. Sample statistics, 1997 
 Average Std. err. max min 
Before-tax wage rate 0.281 0.087 0.087 0.613 
Hours worked (lower end) 1387.3 376.2 0 2142.9 
Hours worked (upper end) 2460.8 1256.9 107.1 5840 
Age 42.470 8.029 25 55 
# of kids younger than 15 0.879 1.005 0 7 
# of Specific dependent children 0.275 0.554 0 4 
Junior high school 0.139 0.346 0 1 
High school 0.489 0.500 0 1 
2-year college 0.062 0.240 0 1 
4-year college, graduate school 0.310 0.463 0 1 

(Note) Sample size is 73697.  

 

 

 

 

 

 

 

 

Table 3. Sample statistics, 2002 
 Average Std. err. max min 
Before-tax wage rate 0.266 0.090 0.072 0.591 
Hours worked (lower end) 1450.9 401.8 0 2142.9 
Hours worked (upper end) 2659.7 1427.4 107.1 5840 
Age 42.794 8.191 25 55 
# of kids younger than 15 0.949 1.002 0 6 
# of Specific dependent children 0.270 0.557 0 4 
Junior high school 0.105 0.307 0 1 
High school 0.473 0.499 0 1 
2-year college 0.080 0.271 0 1 
4-year college, graduate school 0.342 0.474 0 1 

(Note) Sample size is 63703. 
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Table 4. Estimation results based on CES utility function 
 1997 1997 1997 2002 2002 2002

Age -0.0044 -0.0024  -0.0088 -0.0079 
 (0.002) (0.002)  (0.002) (0.002) 
Age^2 0.0001 0.0001  0.0002 0.0002 
 (0.000) (0.000)  (0.000) (0.000) 
# of kids younger than 15 -0.0048 -0.0044  -0.0055 -0.0051 
 (0.002) (0.002)  (0.002) (0.002) 
# of Specific dependent children 0.0115 0.0105  0.0073 0.0060 
 (0.003) (0.002)  (0.003) (0.003) 
Junior high school -0.0738   -0.0778 
 (0.004)   (0.005) 
2-year college -0.0066   -0.0012 
 (0.006)   (0.006) 
4-year college, graduate school -0.0013   0.0017 
 (0.004)   (0.004) 
constant 1.4246 1.1370 0.9265 1.1570  1.0549 0.9284 
 (0.017) (0.048) (0.056) (0.015)  (0.052) (0.055) 
ρ -0.0199 -0.0668 -0.1177 -0.0588  -0.1101 -0.1423 
 (0.006) (0.006) (0.009) (0.005)  (0.005) (0.007) 
σ 0.3484 1.1370 0.3031 0.3633  0.3420 0.3302 
 (0.002) (0.048) (0.003) (0.002)  (0.002) (0.003) 
# of observation 73697 73697 73697 63703  63703 63703 
Log Likelihood -74238.2 -73720.0 -73572.1 -69727.9  -69184.1 -69074.8 

(Note) Figures in parentheses show standard error. 
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Table 5. Elasticities, income effects 
  Average Std. err. max min 
1997, without educational variables    

 η 0.005 0.005 0.000 0.048  
 φ -0.059 0.032 -0.251 -0.005  
 ηc 0.064 0.037 0.006 0.297  
 α 3.218 0.155 3.610 2.956 

1997, with educational variables  
 η 0.005 0.005 0.000 0.048  
 φ -0.059 0.032 -0.253 -0.005  
 ηc 0.064 0.037 0.006 0.297  
 α 2.767 0.160 3.177 2.335  

2002, without educational variables  
 η 0.004 0.005 0.040 0.000  
 φ -0.057 0.035 -0.005 -0.259  
 ηc 0.061 0.039 0.298 0.005  
 α 2.734 0.144 3.058 2.499  

2002, with educational variables  
 η 0.004 0.005 0.040 0.000  
 φ -0.057 0.035 -0.005 -0.259  
 ηc 0.061 0.039 0.299 0.005  
 α 2.485 0.148 2.824 2.090  
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Table 6. Sample statistics, 1997 
 Average Std. err. max min 
Before-tax wage rate 0.281 0.087 0.087 0.613 
Labor income (10 ths yen) 0.377 0.257 0.006 23.333 
Hours worked (midpoint) 621.26 272.30 25 2000 
Hours worked (lower end) 1924.07 802.13 53.57 3991.43 
Hours worked (upper end) 1387.35 376.13 0 2142.86 
Age 2460.78 1256.84 107.14 5840 
# of kids younger than 15 42.467 8.031 25 55 
# of Specific dependent children 0.879 1.005 0 7 
Junior high school 0.275 0.554 0 4 
High school 0.139 0.346 0 1 
2-year college 0.489 0.500 0 1 
4-year college, graduate school 0.062 0.240 0 1 

(Note) Before-tax rate is calculated by dividing labor income by hours worked. Sample size is 

73,592. 

 

 

 

 

 

 

 

 

Table 7. Sample statistics, 2002 
 Average Std. err. max min 
Before-tax wage rate 0.347 0.256 0.006 12.133 
Labor income (10 ths yen) 600.82 287.68 25 2000 
Hours worked (midpoint) 2080.42 912.86 53.57 3991.43 
Hours worked (lower end) 1461.98 405.44 0 2142.86 
Hours worked (upper end) 2698.86 1450.20 107.14 5840 
Age 43.069 8.169 25 55 
# of kids younger than 15 0.939 1.005 0 6
# of Specific dependent children 0.276 0.563 0 4 
Junior high school 0.105 0.306 0 1 
High school 0.471 0.499 0 1 
2-year college 0.080 0.272 0 1 
4-year college, graduate school 0.344 0.475 0 1 

(Note) Before-tax rate is calculated by dividing labor income by hours worked. Sample size is 

68,932。 

 



- 7 - 

Table 8. Estimation results based on CES utility function 
 1997 1997 1997 2002 2002 2002
Age -0.0621 -0.0524  -0.0929 -0.0767 
 (0.002) (0.003)  (0.003) (0.003) 
Age^2 0.0007 0.0005  0.0010 0.0007 
 (0.000) (0.000)  (0.000) (0.000) 
# of kids younger than 15 -0.0339 -0.0351  -0.0371 -0.0400 
 (0.002) (0.002)  (0.003) (0.003) 
# of Specific dependent children -0.0604 -0.0625  5.6916 -0.0580 
 (0.003) (0.003)  (0.072) (0.004) 
Junior high school 0.1923  0.2335 
 (0.006)  (0.008) 
2-year college -0.0947  -0.0800 
 (0.008)  (0.009) 
4-year college, graduate school -0.2273  -0.2890 
 (0.004)  (0.005) 
constant 3.0468 4.6824 5.0431 3.3076  5.6926 5.9794 
 (0.015) (0.055) (0.058) (0.018)  (0.000) (0.076) 
ρ 0.6105 0.6797 0.8150 0.8385  0.8885 0.9677 
 (0.005) (0.006) (0.007) (0.004)  (0.004) (0.005) 
σ 0.3793 0.3861 0.3959 0.4522  0.4620 0.4743 
 (0.002) (0.002) (0.002) (0.002)  (0.003) (0.003) 
# of observation 81410 81101 81101 68932  68932 68932 
Log Likelihood -59603.2 -58423.8 -55827.4 -55539.7  -54260.6 -51803.3 

(Note) Before-tax rate is calculated by dividing labor income by hours worked. Figures in 

parentheses show standard error. 
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Table 9. Elasticities, income effects 
  Average Std. err. max min 
1997, without educational variables    
 η 0.017 0.163 0.000 43.777  
 φ -0.114 0.883 -218.082 0.000  
 ηc 0.131 1.042 0.000 261.860  

 α 25.659 2.320 34.672 18.396 
1997, with educational variables  
 η 0.017 0.163 0.000 43.625  
 φ -0.114 0.881 -217.322 0.000  
 ηc 0.131 1.040 0.000 260.947  

 α 38.168 6.680 22.497 68.608 
2002, without educational variables  
 η 0.014 0.056 6.083 0.000  
 φ -0.111 0.484 0.000 -87.224  
 ηc 0.124 0.530 93.307 0.000  

 α 35.183 4.322 54.160 25.404  
2002, with educational variables  
 η 0.013 0.056 6.030 0.000  
 φ -0.109 0.480 0.000 -86.468  

 ηc 0.122 0.525 92.498 0.000  
 α 54.316 11.944 116.856 30.734  
(Note) Before-tax rate is calculated by dividing labor income by hours worked. Elasticities and 

income effects are evaluated at midpoint of observed interval.  

 



Figure 2. The estimated distribution of individual MCPFs.
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