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Morishima elasticities of substitution are calculated from the estimation of
production function of the fifteen sectors in manufacturing industries in Japan, 1990-2020.
Translog production function with the value-added as a dependent variable and with the four inputs
i.e., executives, employees, tangible capital and intangible capital, is estimated by SUR estimation
method including the cost share equations of each input. The estimated values of the elasticities
of substitution of each sector with their 95% confidence intervals are reported, in addition to the
test results of the restrictions of about the homogeneity and the separability of four inputs. As
one of the interesting findings, the intangible capital is the substitutes of the executives and the
compliments with the employees.
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PEZETEM | MEBE | 95%f5#XMH | MEBI | 95%f5#H[X[E | MEBT | 95%{S#iXH | MEEB | 95%fs#HX[H
1 0.327 | [0.294,0.356] | 13.743 | [10.66,17.10] | 0.730 | [0.714,0.745] | 0.817 | [0.779,0.852]
2 0.639 | [0.626,0.650] | 20.929 | [17.24,24.96]1 | 0.924 | [0.904,0.944] | 1.117 | [1.100,1.134]
3 0.671 | [0.654,0.687] | 32.257 | [27.39,37.31] | 0.912 | [0.877,0.946] | 1.091 | [1.066,1.117]
4 0.325 | [0.286,0.362] | 26.083 | [18.97,34.791 | 0.680 | [0.662,0.700] | 0.777 | [0.735,0.82]
5 0.574 | [0.555,0.589] | 15.657 | [12.85,18.68 ] | 0.843 | [0.820,0.861] | 1.043 | [1.015,1.063]
6 -0.415 | [-0.47,-0.35] | 9.505 [6.794,12.3] | 0.557 | [0.538,0.575] [ 0.011 | -0.06,0.088]
7 -1.063 | [-1.26,-0.85] | 8.164 [6.269,10.1] | 0.404 | [0.360,0.455] | -0.750 | [-0.97,-0.52]
8 0.425 | [0.395,0.45] | 12.442 | [10.51,14.61] | 0.728 | [0.699,0.755] | 0.877 | [0.833,0.918]
9 -0.134 | [-0.19,-0.07] | 19.717 | [14.45,25.33] | 0.563 | [0.534,0.592] | 0.295 | [0.214,0.374]
10 -1.063 | [-1.26,-0.85] | 8.164 [6.269,10.11 | 0.404 | [0.360,0.455] | -0.750 | [-0.97,0.523]
11 0.630 | [0.617,0.642] | 20.540 | [17.42,23.58] | 0.864 | [0.841,0.888] | 1.065 | [1.045,1.086]
12 0.409 |[0.379,0.439] | 12.229 | [8.213,16.60] | 0.801 | [0.780,0.822] | 0.893 | [0.846,0.940]
13 -0.184 | [-0.23,-0.13] | 11.612 | [7.698,15.50] | 0.714 | [0.694,0.733] | 0.362 | [0.297,0.425]
14 -0.589 | [-0.67,-0.50] | 24.863 | [17.46,33.180] | 0.652 | [0.629,0.673] | -0.051 | [-0.15,0.049]
15 0.518 | [0.491,0.543] | 12.901 | [10.66,15.370] | 0.769 | [0.745,0.792] | 0.954 | [0.920,0.986]

* MEBE: &% B E7E3£E ., MEBL: &8 & WPEEEE, MEBT: %8 E R, MEEB:EER L& 8. OO FRIBAARHIE.

#1—2 FHRIGHIME 2%

PESETRF | MEEI 95% 13 #F X [H MEET | 95%fE#EXM | MEIB | 95%f{S4HEX[H METE 95%15 HE X i)
1 11.662 | [ 9.19, 14.349] [ 1.353 | [1.323, 1.383] | 1.371 | [1.279, 1.470] | -1.201 | [-1.778, -0.676]
2 17.408 | [14.44,20.648] | 1.609 | [1.563, 1.655] | 1.585 | [1.475, 1.704] | -2.414 [ [-3.105, -1.787]
3 26.407 | [22.51,30.463] | 1.520 [ [1.459, 1.586] | 1.920 | [1.776, 2.070] | -4.350 [ [-5.218, —3.521]
4 21.486 | [15.79,28.459] | 1.245 [ [1.213, 1.278] | 1.737 | [1.525, 1.995] | -3.313 [ [-4.811, —2.099]
5 13.179 | [10.94,15.592] | 1.477 | [1.431, 1.515] | 1.428 | [1.345, 1.518] [ -1.519 | [-2.036, —1.045]
6 8.196 [6.01, 10.503] | 1.074 | [1.031, 1.116] | 1.240 | [1.159, 1.325] | —0.495 | [-0.982, —-0.038]
7 6.992 [5.466, 8.551] | 0.771 | [0.688, 0.872] | 1.195 | [1.139, 1.252] [ -0.289 | [-0.623, 0.032]
8 10.583 | [9.02, 12.317] [ 1.306 | [1.253, 1.359] | 1.333 | [1.275, 1.396] | -0.978 | [-1.349, -0.649]
9 16.365 | [12.13, 20.87] [ 1.081 | [1.021, 1.141] | 1.545 | [1.388, 1.711] | -2.235 | [-3.194, -1.338]
10 6. 992 [5.466, 8.551] [0.771 | [0.688, 0.872] | 1.195 | [1.139, 1.252] | -0.289 [ [-0.623,0.0325]
11 17. 051 [14.55,19.502] | 1.465 | [1.420, 1.515] | 1.573 | [1.480, 1.663] | -2.351 [ [-2.872, -1.821]
12 10. 438 [7.19, 14.02] | 1.446 | [1.400, 1.493] | 1.327 | [1.208, 1.459] | -0.947 | [-1.707, —0.267]
13 10.010 [6.87, 13.21] | 1.407 | [1.361, 1.456] | 1.304 | [1.188, 1.422] | -0.844 | [-1.528, —0.177]
14 20.600 | [14.67, 27.26] | 1.321 | [1.272, 1.367] | 1.694 | [1.473, 1.940] | -3.109 | [-4.534, -1.862]
15 10.937 | [9.13, 12.918] [ 1.338 | [1.297, 1.377] | 1.347 | [1.280, 1.419] | -1.053 | [-1.477, -0.675]
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£ 1—3 FRIBHIME 3%

PESEELP | MEIT | 95%134EX 4 METB 95% 5 HH X [H] METE | 95%fE#HIXM | METI 95% 15T X [H]
1 1.076 [ [1.061, 1.091] | 1.006 [ [1.005, 1.007] | 1.139 [ [1.132,1.145] | 13.725 | [10.726,17.001]
2 1.117 | [1.098, 1.136] | 1.015 | [1.013, 1.016] | 1.221 | [1.206,1.237] | 20.552 [ [16.960, 24. 457]
3 1.166 [ [1.142, 1.190] | 1.014 | [1.012, 1.015] | 1.202 | [1.182,1.222] | 31.605 | [26.878, 36.520]
4 1.130 | [1.097, 1.169] | 1.005 | [1.004, 1.006] | 1.117 | [1.111,1.123] | 25.801 | [18.880, 34.284]
5 1.088 [ [1.075, 1.102] | 1.011 | [1.010, 1.012] | 1.176 | [1.165,1.185] | 15.485 | [12.755,18.429]
6 1.052 [ [1.039, 1.065] | 0.997 [ [0.995, 0.998] | 1.087 | [1.081,1.093] | 9.757 | [ 7.129,12.532]
7 1.044 [ [1.035, 1.052] | 0.990 [ [0.987, 0.992] | 1.043 | [1.026,1.064] | 8.598 | [ 6.744,10.518]
8 1.070 [ [1.060, 1.079] | 1.007 [ [1.006, 1.008] | 1.133 [ [1.122,1.143] | 12.458 | [10.589, 14.567]
9 1.098 [ [1.074, 1.124] | 0.999 [ [0.998, 1.000] | 1.089 [ [1.079,1.097] | 19.707 | [14.581,25.172]
10 1.044 [ [1.035, 1.052] | 0.990 [ [0.987, 0.992] | 1.043 [ [1.026,1.064] | 8.598 | [ 6.744,10.518]
11 1.110 [ [1.095, 1.125] | 1.012 | [1.010, 1.012] | 1.178 | [1.165,1.192] | 20.225 | [17.200,23.181]
12 1.072 [ [1.053, 1.093] | 1.009 [ [1.008, 1.010] | 1.170 | [1.159,1.181] | 12.182 | [ 8.286,16.513]
13 1.067 [ [1.049, 1.085] | 1.002 [ [1.001, 1.003] | 1.149 | [1.139,1.159] | 11.663 | [ 7.858,15.523]
14 1.125 [ [1.091, 1.163] | 0.997 [ [0.996, 0.998] | 1.127 | [1.118,1.135] | 24.640 | [17.449,32.727]
15 1.072 | [1.061, 1.084] | 1.008 | [1.007, 1.009] | 1.142 | [1.132,1.150] | 12.866 | [10.712, 15.260]
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