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2 The model and formula

2.1 The setup
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2.2 Changes in tax rates

2.2.1 Progressivity preserving tax changes
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2.3 “Individual” MCF
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3 Specifications
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3.2 Distributional weights
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4 Results

4.1 Progressivity preserving SMCF
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4.2 Region-specific SMCF
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5 Concluding Remarks
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Table 1: Outline of income taxation system 
(Thousand yen) 

 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 

 
 
 



Table A1-a: 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 A1-b: 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. 
 



Table A2: Estimation Results 
 1997 1997 2002 2002 

After-tax wage rate 292.949 822.254 903.005 1262.919 
 (72.29) (97.98) (95.80) (110.12) 
Virtual income -1.293 -1.426 -2.510 -2.799 
 (0.18) (0.21) (0.31) (0.32) 
Age 4.206 2.684 14.062 14.163 
 (2.58) (2.63) (3.23) (3.28) 
Age^2 -0.138 -0.154 -0.265 -0.287 
 (0.03) (0.03) (0.04) (0.04) 
# of kids younger than 15 9.161 8.538 9.802 9.344 
 (2.10) (2.14) (2.66) (2.69) 
# of Specific dependent children -15.668 -16.704 -11.194 -10.145 
 (3.49) (3.59) (4.31) (4.39) 
Junior high school  115.111  120.336 
  (6.24)  (8.00) 
2-year college  4.051  2.438 
  (7.78)  (8.58) 
4-year college  -12.491  -1.688 
  (6.51)  (7.49) 
Constant 1757.746 1734.557 1554.371 1514.132 
 (50.02) (50.80) (63.04) (63.93) 
σh 329.765 332.706 347.471 340.389 
 (17.12) (15.70) (16.42) (15.20) 
σe 249.094 249.510 321.022 329.660 
 (21.35) (19.88) (16.16) (13.90) 
# of observation 73713 73697 63717 63703 
Log Likelihood -73666.7 -73472.446 -68272.28 -68136.86 

(Note) Figures in parentheses shows standard error. 



Table A3: Estimated Elasticity 
  Average Std. err. max min 
1997, without education variables    
 η 0.040  0.014  0.114  0.011  
 φ -0.301  0.096  -0.084  -0.793  
 ηc 0.341  0.110  0.907  0.095  
1997, with education variables    
 η 0.113  0.039  0.309  0.031  
 φ -0.332  0.106  -0.093  -0.874  
 ηc 0.445  0.145  1.183  0.123  
2002, without education variables    
 η 0.113  0.041  0.311  0.029  
 φ -0.556  0.194  -0.143  -1.440  
 ηc 0.668  0.234  1.751  0.172  
2002, with education variables    
 η 0.158  0.057  0.435  0.041  
 φ -0.620  0.216  -0.159  -1.607  
 ηc 0.778  0.272  2.042  0.201  

 



Table 2a: Elasticities, distributional weights, 1997 
Without education 

variables average Std. dev min max 

Hours worked 1531.85 516.28 0.00 1856.16 
Average tax rate 0.19 0.03 0.00 0.28 
Marginal tax rate 0.24 0.05 0.00 0.37 

ηc 0.34 0.11 0.09 0.91 
φ -0.30 0.10 -0.79 -0.08 

η=ηc+φ 0.04 0.01 0.01 0.11 
ωi: θ=0.001 407.48 163.05 1.00 578.58 

ωi: θ=1.0 1382.88 994.16 1.00 5459.02 
ωi: θ=2.0 12338.65 33257.34 1.00 1688923.00 

 

 

 

 

 

 

 

Table 2b: Elasticities, distributional weights, 2002 
Without education 

variables average Std. dev min max 

Hours worked 1612.89 518.67 0.00 2189.72 
Average tax rate 0.18 0.02 0.00 0.25 
Marginal tax rate 0.21 0.05 0.00 0.36 

ηc 0.67 0.23 0.17 1.75 
φ -0.56 0.19 -1.44 -0.14 

η=ηc+φ 0.11 0.04 0.03 0.31 
ωi: θ=0.001 262.66 108.51 1.00 376.85 
ωi: θ=1.0 927.66 716.98 1.00 4107.30 
ωi: θ=2.0 10649.11 44958.95 1.00 1540978.00 

 

 



  

Table 3a. Progressivity preserving SMCF, 1997 
  Degree of inequality aversion 
 ω = 1 0.001 1 2 

ARP 1.017 399.94 1170.53 8342.18 
LP 1.077 415.91 1162.68 7815.51 
RIP 1.003 396.43 1172.25 8457.86 
S － 0.49 － -4.68 

(Note) Elasticities are calculated based on the estimation without education variables. 

 

 

 

 

 

 

Table 3b. Progressivity preserving SMCF, 2002 
  Degree of inequality aversion 
 ω = 1 0.001 1 2 

ARP 1.042 259.27 752.27 5799.11 
LP 1.141 277.60 772.03 5553.46 
RIP 1.023 255.74 748.70 5850.82 
S － 0.50 － -5.21 

(Note) Elasticities are calculated based on the estimation without education variables. 

 



Table 4a: SMCF for each region, 1997 
   ARP   LP   RIP  

 0.001 1 2 0.001 1 2 0.001 1 2 
1 Hokkaido 1.59 2.71 6.90 1.55 2.59 6.58 1.61 2.74 6.97 
2 Aomori 1.55 3.63 15.98 1.51 3.47 15.41 1.57 3.66 16.10 
3 Iwate 1.54 3.53 14.41 1.49 3.36 13.79 1.56 3.57 14.54 
4 Miyagi 1.52 2.24 4.91 1.48 2.15 4.67 1.53 2.26 4.96 
5 Akita 1.59 3.18 11.93 1.53 3.01 11.36 1.60 3.22 12.05 
6 Yamagata 1.61 3.29 11.86 1.56 3.14 11.28 1.62 3.33 11.98 
7 Fukushima 1.60 2.97 8.66 1.56 2.83 8.22 1.62 3.00 8.76 
8 Ibaraki 1.48 1.84 2.80 1.44 1.77 2.64 1.49 1.85 2.83 
9 Tochigi 1.60 2.30 4.37 1.56 2.20 4.13 1.61 2.32 4.42 

10 Gumma 1.60 2.55 6.24 1.56 2.45 5.94 1.61 2.58 6.30 
11 Saitama 1.37 1.71 2.71 1.34 1.65 2.58 1.38 1.73 2.74 
12 Chiba 1.34 1.66 2.66 1.31 1.60 2.53 1.35 1.67 2.68 
13 Tokyo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
14 Kanagawa 1.23 1.38 1.74 1.21 1.36 1.72 1.24 1.39 1.75 
15 Niigata 1.62 2.73 7.40 1.57 2.63 7.16 1.63 2.76 7.46 
16 Toyama 1.60 2.55 6.49 1.56 2.44 6.11 1.61 2.58 6.57 
17 Ishikawa 1.60 2.55 6.31 1.56 2.44 6.00 1.61 2.57 6.39 
18 Fukui 1.59 2.75 7.31 1.54 2.63 6.98 1.60 2.78 7.38 
19 Yamanashi 1.57 2.39 4.88 1.53 2.29 4.62 1.58 2.42 4.94 
20 Nagano 1.60 2.29 4.41 1.56 2.20 4.27 1.61 2.31 4.44 
21 Gifu 1.63 2.51 5.59 1.59 2.40 5.30 1.64 2.53 5.66 
22 Shizuoka 1.57 2.27 4.56 1.53 2.17 4.29 1.58 2.30 4.62 
23 Aichi 1.41 1.74 2.47 1.38 1.69 2.40 1.42 1.75 2.49 
24 Mie 1.52 2.01 3.35 1.48 1.93 3.18 1.53 2.03 3.39 
25 Shiga 1.45 1.82 2.82 1.42 1.76 2.74 1.46 1.83 2.84 
26 Kyoto 1.39 1.80 3.05 1.37 1.74 2.90 1.40 1.82 3.08 
27 Osaka 1.31 1.53 2.08 1.28 1.49 2.00 1.31 1.55 2.10 
28 Hyogo 1.40 1.77 2.95 1.37 1.70 2.81 1.41 1.79 2.99 
29 Nara 1.38 1.75 2.88 1.34 1.68 2.73 1.39 1.77 2.92 
30 Wakayama 1.60 2.51 5.89 1.56 2.40 5.48 1.61 2.54 5.98 
31 Tottori 1.65 3.01 9.33 1.59 2.88 8.91 1.66 3.04 9.42 
32 Shimane 1.60 3.11 9.75 1.54 2.97 9.41 1.61 3.15 9.83 
33 Okayama 1.56 2.27 5.01 1.51 2.16 4.70 1.57 2.30 5.08 
34 Hiroshima 1.53 2.08 3.69 1.49 2.00 3.54 1.54 2.10 3.73 
35 Yamaguchi 1.61 2.34 4.74 1.57 2.24 4.48 1.63 2.36 4.79 
36 Tokushima 1.60 2.66 7.00 1.56 2.54 6.53 1.62 2.69 7.11 
37 Kagawa 1.57 2.26 4.70 1.53 2.17 4.43 1.58 2.29 4.76 
38 Ehime 1.63 2.89 7.36 1.59 2.75 6.90 1.65 2.92 7.46 
39 Kochi 1.61 3.00 9.75 1.56 2.86 9.26 1.62 3.03 9.85 
40 Fukuoka 1.53 2.19 4.21 1.49 2.10 4.01 1.54 2.21 4.25 
41 Saga 1.63 2.96 8.44 1.58 2.82 7.96 1.64 2.99 8.54 
42 Nagasaki 1.60 2.97 8.71 1.55 2.82 8.19 1.61 3.01 8.81 
43 Kumamoto 1.60 2.84 7.54 1.55 2.72 7.20 1.61 2.87 7.61 
44 Oita 1.64 2.88 7.84 1.59 2.75 7.39 1.65 2.92 7.94 
45 Miyazaki 1.59 3.15 10.73 1.54 2.99 10.15 1.61 3.18 10.85 
46 Kagoshima 1.60 3.04 9.00 1.55 2.90 8.50 1.61 3.08 9.11 
47 Okinawa 1.45 3.81 22.27 1.40 3.62 21.11 1.46 3.85 22.49 

 



Table 4b: SMCF for each region, 2002 
   ARP   LP   RIP  
  0.001 1 2 0.001 1 2 0.001 1 2 

1 Hokkaido 1.98 3.69 10.03 1.75 3.24 9.02 2.04 3.79 10.24 
2 Aomori 1.95 4.78 18.46 1.72 4.20 16.57 2.01 4.92 18.89 
3 Iwate 1.94 4.82 20.40 1.71 4.22 18.22 2.00 4.95 20.85 
4 Miyagi 1.92 3.01 6.82 1.71 2.66 6.04 1.97 3.09 6.98 
5 Akit a 1.98 4.59 17.59 1.74 4.03 15.79 2.04 4.73 18.02 
6 Yamagata 1.92 4.24 16.43 1.69 3.70 14.69 1.98 4.37 16.82 
7 Fukushima 1.96 3.84 10.41 1.73 3.40 9.53 2.02 3.95 10.63 
8 Ibaraki 1.71 2.28 3.68 1.55 2.07 3.34 1.74 2.33 3.76 
9 Tochigi 1.89 2.70 5.01 1.70 2.42 4.52 1.93 2.76 5.12 

10 Gumma 1.92 3.03 6.05 1.71 2.70 5.40 1.97 3.11 6.19 
11 Saitama 1.72 2.39 4.33 1.55 2.15 3.86 1.76 2.45 4.43 
12 Chiba 1.61 2.00 2.74 1.47 1.82 2.53 1.64 2.04 2.78 
13 Tokyo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
14 Kanagawa 1.39 1.57 1.94 1.30 1.48 1.82 1.40 1.60 1.97 
15 Niigata 2.02 3.81 9.41 1.78 3.37 8.62 2.08 3.91 9.60 
16 Toyama 1.93 3.26 7.45 1.71 2.89 6.71 1.98 3.35 7.61 
17 Ishikawa 1.96 3.27 6.87 1.74 2.89 6.21 2.01 3.35 7.01 
18 Fukui 1.97 3.21 6.10 1.75 2.85 5.49 2.02 3.29 6.23 
19 Yamanashi 1.81 2.66 4.61 1.63 2.37 4.14 1.86 2.72 4.71 
20 Nagano 1.95 3.09 5.54 1.73 2.74 5.02 2.00 3.17 5.65 
21 Gifu 1.94 3.18 6.96 1.72 2.80 6.16 1.99 3.26 7.13 
22 Shizuoka 1.83 2.73 5.38 1.64 2.44 4.84 1.87 2.80 5.49 
23 Aichi 1.69 2.14 2.96 1.54 1.95 2.74 1.73 2.18 3.01 
24 Mie 1.82 2.48 3.84 1.64 2.23 3.48 1.86 2.53 3.92 
25 Shiga 1.67 2.20 3.53 1.52 2.00 3.24 1.71 2.24 3.59 
26 Kyoto 1.66 2.27 4.21 1.50 2.04 3.79 1.69 2.32 4.29 
27 Osaka 1.53 1.85 2.63 1.42 1.71 2.41 1.56 1.89 2.68 
28 Hyogo 1.69 2.24 3.67 1.54 2.02 3.30 1.73 2.29 3.75 
29 Nara 1.62 2.07 3.51 1.47 1.88 3.17 1.66 2.11 3.58 
30 Wakayama 1.94 3.26 7.89 1.72 2.88 7.00 1.99 3.35 8.07 
31 Tottori 1.94 3.80 11.86 1.72 3.35 10.55 2.00 3.91 12.15 
32 Shimane 1.94 4.31 16.24 1.71 3.79 14.42 1.99 4.43 16.63 
33 Okayama 1.92 2.90 5.08 1.71 2.59 4.63 1.96 2.97 5.17 
34 Hiroshima 1.74 2.36 4.00 1.57 2.13 3.64 1.78 2.41 4.08 
35 Yamaguchi 1.92 2.94 5.49 1.71 2.60 4.93 1.97 3.02 5.60 
36 Tokushima 1.93 3.06 6.17 1.72 2.72 5.59 1.98 3.13 6.29 
37 Kagawa 1.96 3.36 8.91 1.74 2.96 7.79 2.02 3.46 9.17 
38 Ehime 1.97 3.18 6.62 1.75 2.81 5.93 2.02 3.26 6.77 
39 Kochi 1.87 3.80 12.21 1.65 3.33 10.91 1.93 3.93 12.54 
40 Fukuoka 1.81 2.60 4.62 1.63 2.34 4.20 1.86 2.66 4.71 
41 Saga 1.99 3.54 8.40 1.77 3.13 7.60 2.06 3.65 8.61 
42 Nagasaki 2.04 3.71 9.22 1.80 3.28 8.17 2.10 3.82 9.48 
43 Kumamoto 1.95 3.47 9.80 1.72 3.05 8.64 2.01 3.57 10.06 
44 Oita 1.99 3.60 9.54 1.76 3.17 8.52 2.05 3.70 9.76 
45 Miyazaki 1.97 4.22 14.31 1.74 3.71 12.80 2.02 4.34 14.65 
46 Kagoshima 2.02 3.80 9.13 1.78 3.34 8.19 2.08 3.90 9.33 
47 Okinawa 1.85 5.19 36.33 1.62 4.54 32.46 1.91 5.35 37.16 

 



Figure 1. Individual MCF
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Figure 2a. `Individual' MCF for Each Income Class, 1997

Figure 2b. `Individual' MCF for Each Income Class, 2002
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Figure 3a. `Individual' MCF for Each Region, 1997

Figure 3b. `Individual' MCF for Each Region, 2002
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