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K 2D ERF BLEH K D EEF BREEEBEH

g n w n 7, A In p*? n pT
1 0.5317 0.9866 0.5716 1 -0.078 0.785 0.141
(4.34) (49.53) (3.46) (-3.451) (15.161) (1.374)
2 -0.5336 1.1555 1.5813 2 0.088 0.716 0.519
(-2.26) (26.78) (3.94) (2.722) (5.149) (2.800)
3 -3.0286 1.1414 1.3871 3 0.131 1.001 0.050
(-7.48) (38.22) (5.36) (6.154) (12.703) (0.644)
4 ~1.3907 1.1042 0.6935 4 -0.003 0.704 0.182
(-4.84) (32.28) (3.62) (~0.262) (14.818) (3.411)
5 0.0731 0.9510 0.0059 5 -0.067 0.650 0.156
0.07) (9.32) (0.01) (-1.731) (5.611) (1.166)
6 -0.3194 1.0080 0.5258 6 0.032 0.841
(-1.02) (40.83) (2.19) (1.822) (41.669)
7 -0.9219 1.0611 0.6202 7 0.017 0.861
(-2.97) (69.66) (3.67) (1.408) (64.699)
8 -0.8478 0.8206 0.8535 8 0.127 0.640 0.514
(-2.42) (24.82) (6.06) (2.587) (3.588) (2.893)
9 -1.1342 1.0724 0.7604 9 0.010 0.777 0.131
(-1.42) (11.65) (2.03) (0.274) (5.382) (0.997)
10 -1.4010 1.1187 0.8351 10 -0.002 0.841 0.085
(~4.76) (63.85) (3.14) (-0.070) (9.084) (0.763)
11 -3.5410 1.2342 1.1326 11 -0.031 0.927 0.451
(-7.76) (51.22) (4.79) (-2.742) (10.451) (0.428)
12 -2.4590 1.3260 0.3417 12 0.731 0.746
(-6.42) (46.08) 0.91) (0.972) (22.165)
13 -0.0517 1.0063 0.3231 13 -0.019 0.861
(-0.32) (41.58) (1.49) (~1.006) (44.107)
14 -2.1995 1.2282 0.5904 14 0.000 0.603 0.022
(-3.07) (21.03) (1.45) (-0.011) (4.7117) (0.180)
15 -0.0616 0.9639 0.7788 15 0.031 0.680 0.124
(-0.16) (35.25) (3.51) (1.918) (5.871) (1.081)
16 -1.9241 1.1760 0.9648 16 -0.009 0.268 0.265
(-4.17) (23.75) (3.18) (-0.337) (2.145) (1.724)
17 -2.7230 1.2928 0.3459 17 -0.002 0.662 0.183
(-6.43) (22.80) (0.60) (-0.035) (3.855) (1.106)
18 2.6248 0.7552 0.0185 18 0.068 0.947 0.219
(3.71) (24.87) (0.06) (0.879) (3.432) (0.966)
19 -2.5940 1.3086 1.4342 19 0.004 0.775 0.217
(-5.59) (29.65) (4.28) (0.161) (5.947) (1.425)
20 -0.0964 1.0816 1.1094 20 0.008 0.427 0.495
(-0.45) (24.74) (6.66) (0.317) (2.930) (3.491)
21 0.2956 0.9846 0.6398 21 0.029 0.492 0.380
(2.32) (93.17) (3.30) (1.142) (6.176) (4.352)
22 -0.9604 1.4743 0.8783 22 -0.085 0.408 0.563
(-3.32) (30.18) (9.66) (-2.351) (2.567) (3.134)
23 -0.1457 1.1496 1.2378 23 0.031 0.756 0.193
(-2.09) (55.35) (4.67) (1.883) (16.622) (2.860)
24 0.1758 1.0648 0.6160 24 0.024 0.675 0.137
(0.65) (28.06) (2.71) (0.992) (3.308) (0.716)
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(K H EEI RARH

AbS In (p™ v n ¢
1 -2.0208 -0.5418 0.0163
(-14.22) (-3.29) (1.310)
2 -2.5298 -Q.4763 0.1215
(-5.12) (-0.750) (3.050)
3 -3.1075 -0.9878 0.0283
(-27.25) (-2.77) (2.920)
4 -2.6742 -0.4466 ~0.0009
{~58.46) (-2.120) (-0.210)
5 -4.9536 -2.7182 0.1656
(-19.71) (-4.19) (7.56)
6 -1.8650 -0.6617 0.0037
(-24.91) (~3.76) 0.62)
7 -1.1718 -0.4965 -0.0123
(-26.34) (-2.20) (-2.99)
8 -3.2319 -0.9018 0.0855
(-12.19) (-4.52) (3.13)
9 -3.6695 -4.5619 0.0420
(-23.06) (-2.71) (2.12)
10 -3.1411 -0.3213 0.0364
(-38.49) (-1.46) (7.12)
11 -0.8714 -0.3214 -0.0604
(-10.96) (-1.39) (10.16)
12 -2.1550 -1.3176 0.0214
(-8.38) (-6.40) (0.94)
13 -0.1741 -0.3972 -0.0376
(-4.89) (-3.89) (-13.34)
14 -1.0420 -0.5269 ~0.0151
(-2.64) (-0.85) (-0.41)
15 -0.6628 -0.3644 0.0909
(-4.82) (-0.56) (-4.84)
16 -1.2170 -0.3173 0.0536
(-14.95) (-1.44) (4.59)
17 -2.7416 -0.5859 0.0439
(-28.71) (-2.27) (4.02)
18
19
20 -7.7084 -4.3918 0.3089
(-30.31) (-3.19) (11.46)
21 -4.0260 -1.0965 0.0996
(-28.46) (-1.49) (6.34)
22 -4.4860 -0.2633 0.0013
(-22.58) (-0.35) (0.05)
23 -6.8787 -0.2652 0.1628
(-15.47) (-0.41) (4.88)
24
25
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Sol}, B Ee A ok ol R XL
BHER RS E LB 3 o,

(1 Cp=Bro+ B In C+§2 B en In %,

n L, =B+ B n(c3/w3)+ Bz n X7+
Bos in K2 + B, mCR,, 7=1,2, - 24,
InL, =B+ B n X4 Bz In(w./ pE)+ B

mL, 1, 1=1,2, 24,
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&K 5

A4 In(p,/p)

1 -0.021 -0.715
(-0.765) (-3.218)

2 0.005 -0.880
(0.213) (-3.691)

3 -0.020 -0.743
(-0.711) (-2.182)

4 0.049 -0.669
(0.864) (-2.671)

5 0.545 -0.566
(1.775) (-4.516)

6 0.507 -0.201
(1.242) (-0.773)

7 0.022 -0.657
(0.416) (-2.489)

8 -0.003 -0.048
(-0.058) (-0.256)

9 0.013 -0.795
(0.281) (-2.697)

10 0.011 -1.033
(0.163) (-2.666)

11 -0.016 -0.648
(-0.187) (-1.038)

12 0.028 -0.486
(1.237) (~3.842)

13 0.123 -1.045
(0.823) (-1.639)

14 0.119 -0.194
(1.443) (-0.530)

15 0.016 -0.917
0.222) (-2.628)

16 0.023 -0.457
(0.118) (-1.112)

17 0.129 -0.433
(0.510) (~0.260)

18 0.077 -0.553
(1.507) (-2.156)

19 0.035 -0.315
(0.435) (-0.906)

20 0.035 -0.073
(0.852) (-0.256)

21 0.004 -0.317
(0.061) (-1.574)

22 0.027 -0.666
(0.768) (-3.657)

23 -0.325 -2.509
(-3.209) (-2.723)

24 0.004 -0.317
(1.214) (-2.326)

25 0.103 0.143
(0.719) (0.488)

26 -0.002 -1.010
(-0.047) (-5.205)

27 -0.054 -0.250
(-1.369) (-2.161)

RBEY HEEY
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A 1/, 1/,
-0.234 2.017 -0.707
(-0.070) (0.972) (-0.345)
0.818 1.231 -0.988
(0.453) (0.985) (-0.814)
-3.090 4.106
(-0.359) (0.472)
-1.247 2.200
(-1.044) (1.812)
0.706 0.499 -0.235
(0.670) (0.863) (-0.377)
0.898 0.723 -0.667
(0.619) (0.851) (-0.847)
-1.114 2.827 ~0.727
(-1.126) (2.325) (-0.920)
-1.720 2.273
(~1.666) (2.598)
-1.315 2.293
(-2.547) (4.317)
-1.720 2.273
(-1.033) (1.052)
-1.050 2.663
(-5.938) (9.216)
-0.661 1.526 -0.204
(-1.714) (4.949) (-0.597)
0.205 0.720
(0.363) (1.246)
-2.076 3.082
(-1.043) (1.498)
1.364 0.478 -0.943
(1.722) (0.936) (-1.837)
-2.076 3.082
(-1.043) (1.498)
0.269 0.919 -0.230
(0.340) (2.154) (-0.495)
0.138 0.912 -0.030
(0.079) (0.828) (-0.024)
1.147 1.367 -1.542
(1.204) (3.114) (-2.398)
0.498 0.496
(0.506) (0.483)
-0.491 1.497
(-0.829) (2.445)
-1.006 0.693 1.368
(-0.850) (0.897) (1.822)
2.006 0.704 -1.627
(0.229) (1.076) (-0.269)
2.471 -1.370
(1.042) (-0.582)
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of AlA " [ETES WK L (dpT) el
4 WAMTEE vEbATh fRk it B8 (r) 7t
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R 6> BB HEEH

%H 1 2 3 4 5 6 7
B

A4 1.703 1.154 -0.669 -9.318 -9.187 -7.397 -5.365
(4.74) (0.982) (-1.04) (~4.26) (-6.67) (~14.3) (-4.03)
C 0.759 0.688 0.841 1.168 1.585 1.489 1.277
(21.4) (5.00) (13.3) (7.48) (11.7) (29.1) (9.65)
pe -0.388 0.974 -0.909 -0.131 -0.019 -0.988 -1.454
(-5.88) (4.05) (-7.3) (-0.31) (-0.06) (-9.29) (-5.3)
e -0.139 -0.055 -0.095 0.158 0.176 -0.094
(-1.9) (-0.2) (-0.8) (0.34) (1.43) (-0.3)

e -0.162 0.124 -0.032 0.028

(-2.4) (0.60) (-0.3) (0.08)
pe -0.050 ~0.300 0.075 -0.180 -0.410 0.502 -0.010
(-0.9) (-1.5) (0.67) (-0.5) (-1.8) (-5.6) (-0.1)
e -0.179 0.524 -0.926 0.653 -0.890
(3.53) (0.97) (-3.5) (5.14) (-2.9)
pe 0.023 -0.637 -1.021 0.149 -0.569 0.351
(0.52) (-3.7) (-3.1) (0.95) (-6.4) (1.55)
e 0.158 -0.042 -0.193 -0.379 0.031 -0.359
(2.80) (-2.2) (-0.4) (-1.7) (0.26) (-1.2)
pe -0.380 -0.296 0.119 -0.803 -0.290 1.179
(-2.9) (-0.6) (0.65) (-0.9) (-1.2) (1.39)

$HES zhebste] TELES] A AT - PSS (E 6, CED, B8, <E PJ A4
e dFsdch AH FAS 0@EES 4 5 gersldon RS Hige ghe

A REREL - BHRHE ol &8t Ak
A& FFddFH ALAF - ST F
THFE FAAD. FAFAAA LT
ANDFRZERH - WA B EFEReiete o2
Aol ARSI EM - A& FeRIIEE ) 5
Alel 2o = HFEIEE] HEE
FEMHAERA A FA e ERRRE T
Eifel™ EREMEEA A FASHE 5E)
et BRAGRHKE REMSe= & & s
ez prEd AEHREE 2AHEE
(XD HE AERX) S dde
BoAs (e WEel 93ty FoeEd
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epdch,

4, RERRS HE

2y EEKL A5 HBRKAS 2
e MRHE, RENAEZMBES ZA3)
= RN, AEETH He A% 24
ste BEomEet MERE, oIAEE FA3
= SFEH Soldt. dFFFd g
BRI ERE (two  stage
estimator) el 9l&ed FAFHAL TF=
HEERSRE ol 2,

I

least square
ED)



<R D EFRR REHEY

A m(cl/w) n x; n K,_, In CR,
1 3.7481 -0.1251 1.3965 -0.1062
(1.026) (-0.611) (1.445) (-0.573)
2 -3.3189 -0.7651 0.4794 0.4880 0.0066
(-0.689) (-3.077) (0.510) (0.978) (0.557)
3 -4.9916 -0.6044 2.7756 -1.9995
(-0.882) (-1.870) (2.393) (-1.535)
4 2.2379 -0.5386 4.4427 -4.6229 0.1270
(1.497) (-1.907) (4.551) (-4.996) 0.753)
5 -5.0633 -0.8113 1.8537 -1.8979 0.0337
(-1.154) (-1.499) (3.178) (-1.729) (1.291)
6 -0.4306 -0.8373 2.2998 -1.9798 0.0154
(-0.041) (-0.937) (1.265) (-0.773) (0.069)
7 -4.0049 -0.3701 0.4526 0.3951 0.0409
(-0.959) (-0.692) (0.837) (0.475) (1.168)
8 -9.4807 1.6445 -0.2932
(-0.949) (1.681) (-0.112)
9 3.6196 -0.0983 1.5206 -1.5684 0.0067
(0.723) (-0.103) (1.644) (-1.058) (0.263)
10 -0.1022 -0.5706 2.7522 -2.8627 0.0275
(-0.400) (~1.165) (2.956) (-2.401) (0.991)
11 2.7186 -0.2497 8.0146 -11.6912 0.0442
(1.641) (-0.448) (4.204) (-4.146) (1.087)
12 2.3308 -0.4192 1.6948 -1.8366 0.0335
(0.521) (-0.565) (2.651) (-2.147) (1.068)
13 1.7902 -0.4474 1.9340 -1.8314 0.0096
(1.463) (-0.762) (2.895) (-1.880) (0.260)
14 -0.0367 -2.0197 0.9534 -1.3218 0.0235
(-4.227) (-3.759) (0.973) (-1.087) (0.937)
15 5.3669 1.4165 -0.8721 0.0152
(1.177) (2.107) (-0.939) (0.496)
16 -1.1288 -2.5688 2.4467 -1.3005 0.0476
(-0.534) (-2.242) (1.366) (-1.391) (1.468)
17 -6.5159 -1.3817 1.4143 -2.4642
(-0.638) (-3.258) (1.913) (-2.752)
18 -4.4880 2.8420 -1.1751
(-2.716) (3.534) (-1.965)
19 6.1227 -0.7077 0.1436 -0.2844
(1.962) (-1.458) (0.112) (-0.344)
20 -10.2075 -0.0731 0.4958 1.5122 0.0119
(-3.517) (-0.284) (0.384) (1.162) (0.700)
21 -4.0547 1.1023 0.1387 0.0011
(-2.174) (3.355) (0.283) (0.102)
22 8.2207 -0.4336 1.8476 -2.4489 0.0034
(0.696) (-2.595) (3.415) (-2.304) (0.387)
23 -0.4634 1.5798
(-0.909) (11.519)
24 3.4924 -0.5182 : -0.4129
(2.984) (-0.645) (-2.990)
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K & EFE SHRTHBEES)

A n X, m(w/pH | I L,_,

1 3.638 0.395| -0.540 0.602
(2.960) | (1.980) | (-3.180) | (4.540)

2 1.554 0.674 1 -0.219 0.120
(4.570) | (7.160) | (-4.030) | (0.950)

3 3.106 0.466 | -0.467 0.329
(2.850) | (2.660) | (-4.180) | (1.700)

4 1.919 0.338 | -0.330 0.613
(7.540) | (3.470) | (-4.750) | (6.280)

5 1.444 0.089 | -0.182 0:824
(4.230) | (1.400) | (-4.400) | (0.360)

6 2.271 0.300| -0.373 0.653
(5.300) | (3.230) | (-4.160) | (6.860)

7 1.950 0.368 | -0.306 0.487
(4.540) | (3.190) | (-3.520) | (2.710)

8 0.336 0.198 | -0.083 0.590
(1.120) | (4.610) | (-2.370) | (6.020)

9 0.440 0.574 | -0.151 0.277
(1.280) | (7.750) | (-2.150) | (3.080)

10 2.340 0.523 | -0.287 0.135
(8.570) | (6.560) | (-4.960) | (1.130)

11 0.613 0.886| -0.282| -0.309
(4.350) | (2.240) | (-5.240) | (-3.400)

12 1.478 0.670 | -0.462 0.410
(5.860) | (5.250) | (-3.350) | (2.480)

13 5.961 1.057 | -0.969 | -0.351
(4.420) | (6.450) | (-3.850) | (-2.010)

14 2.395 0.851| -0.765 0.336
(9.560) | (7.110) | (-5.820) | (3.960)

15 4.602 0.792 | -0.799 0.092
(5.500) | (7.090) | (-4.730) | (0.730)

16 2.407 0.598 | -0.559 0.476
(8.120) | (6.160) | (-6.680) | (4.480)

17 1.735 0.522 | -0.349 0.400
(6.950) | (7.560) | (-8.780) | (5.340)

18 -0.503 0.417 | -0.057 0.387
(-1.590) | (5.520) | (-2.020) | (3.600)

19 1.174 0.381| -0.052 0.354
(3.690) | (3.480) | (-0.660) | (2.310)

20 3.176 0.472 | -0.329 0.348
(2.690) | (2.460) | (-1.660) | (1.410)

21 2.253 0.224 | -0.093 0.442
(2.220) | (1.830) | (-0.760) | (2.070)

22 3.286 0.724 | -0.637 0.294
(6.600) | (3.740) | (-4.690) | (2.210)

23 2.487 0.445| -0.269 0.408
(2.950) | (3.370) | (-2.970) | (2.130)

24 6.366 0.042 | -0.219 0.201
(5.020) | (1.150) | (-4.330) | (1.260)

& P EFRH SHRTEH(AEEL 2

EIEFIERER)
A n L, | n(w/w,) nt

1 -0.6514 1.0593 | -0.5705 0.0066
(-2.52) (34.52) (-3.10) (1.34)
2 -5.0781 0.9752 | -1.8119 0.0072
(-69.74) (52.01) | (-63.64) (1.71)
3 7.5544 | -0.3810 3.7834 0.0583
(2.50) (-0.98) (1.93) (1.00)
4 -3.7535 1.0138 | -2.1769 0.0061
(-21.43) | (37.40) | (-37.93) 0.77)
5 -3.9519 1.1306 | -4.0892 | -0.0015
(-35.09) (39.63) | (-17.27) (-0.11)
6 -4.2601 0.9713 | -1.7112 0.0215
(-21.57) (24.17) | (-27.95) (3.00)
7 -5.2175 0.8242 | -3.2830 0.0286
(-6.71) (4.93) | (-22.03) (0.51)
8 -4.8527 0.8243 | -3.4452 0.0571
(-21.04) (10.41) | (-21.51) (2.28)
9 -4.7400 | -0.0584 | -8.4139 0.9290
(-6.90) | (-0.19) | (-14.33) (3.68)
10 -5.3915 0.8525 | -4.2561 0.1185
(-5.14) (3.53) | (-10.79) (1.66)
11 -7.0080 1.1197 | -2.9222 -0.0778
(-10.38) (4.86) | (-13.19) (-0.53)
12 -4.4606 1.0594 | -4.3440 0.0585
(-15.61) (14.70) | (-17.99) (1.41)
13 ~-5.6349 0.9274 | -7.6027 0.0917
(-29.61) (9.33) (-9.85) (1.05)
14 ~5.4176 0.6308 | -5.5378 0.3656
(-5.38) (2.62) | (-12.53) (2.19)
15 ~7.1003 0.8595 | -5.5363 0.1432
(-19.98) (11.37) | (-21.68) (2.96)
16 -3.9790 1.0029 | -1.6401 0.0117
(-84.27) (76.92) | (-30.13) (2.64)
17 -2.6520 1.0023 | -0.6224 0.0024
(-210.69) | (399.02) | (-62.19) (3.30)

18
19 | -12.0113 1.3448 | -4.2832 | -0.2726
(-4.10) (2.63) | (-9.30) | (-1.61)
20 -0.3330 0.9611 | -0.8199 0.0076
(-4.41) (88.34) | (-14.61) (2.12)
21 -8.9560 0.8873 | -29.1406 0.0431
(-7.16) (3.56) | (-20.55) (0.68)
22 5.8434 0.9332 | 16.9766 0.1369
(9.36) (13.05) (17.49) (2.90)
23 -4.8251 0.9789 | -4.3370 0.0040
(-71.74) | (143.97) | (-83.73) (3.58)

24
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In T= —5.2618 + 1.3272 In Y
(—6.4559) (17.1075)
In C= 1.8575 + 0.3698 In Y™
(6.9957)  (2.9468)
+ 0.1578 I Y, —0.1075 In Y7,
(0.9770) (—0.6693)
+0.3029 In Y™, + 0.0780 In W
(3.2793) (1.4999)

p= —0.1574 + 0.6825 w+ 0.7793 Y*
(—2.3048)  (2.1477) (1.4258)

+ 0.9377 pm™+ 0.1031 Ms
(2.9771) (0.7133)
— 0.2648 p.,— 0.0287 p.,
(—0.8243)  (—0.1209)

W= 0.6150 +0.6270 f_,— 0.0097 u,
(0.1599)  (1.6481)  (—0.1237)
+0.1245 5+0.8916 Y

(0.3604)  (1.1062)

7= —0.0343 —1.1964 Ms+0.9414 V"
(—0.2587) (—1.7548)  (1.8006)
+0.3800 Y7,+0.1736 7,

(0.6998) (0.6357)
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Ay wilE FA s KVINTAAM BXo
1975~78d% Lo 2% AL ¥ D Koo o
G7zd AAME ARYS Ersac o
D4 KVINTH Bl A4g vk Mg
AIEFE F8 BFTEI 1) o e o
£ 25 MESTEER Hd JEor e,

B 2AgH, K,
> e HHREIER

28

St ADSSh RDSS) A%t pEmEH L
g el 1978409 $eluel IS £
2% 290 oy Fe nAY @ AelA A
A% 7Hdel AAA ehgAel oAU,

x=g ADS, RDS, KVINT %< WHFEL
a9 BAL) Bl S Wi
AR Aoz Fkslol Mg HiERel o
A7t =7 sheh,

ch 28k, £EHER S| Bl %

Caves and Barton(1990)-2 71 %
olgbe AEBMZE oud =z 2A g
Slevkel meba Al 227 d¥E
< 0em sidabdd e By KB o
o wat Aol +EE vepltia FAg
A el 246 A HERS o] H
o] vietg F AL b uk FFHEMF
-oF wpR AR Ao o B} 2 F
Al S ZredE HAaM Fasidan £,

ARERALS A Fikel 7leA aeAd
Heted zhs u|E R
Fahe olfre UM BeHdd =
A el A Aebdg 7T olgte T, #
7 (Darwinian presumption)-¢ ¥u|#g oz
o]7] wjFeletx B}, L2y} ol g
ol A Ael= REHH ddAT A

of
o

1

—

7
ql

ohs

7hA Bolr EgAe 24& ZF2E HE
4 - Adw] § HIZEA (sunk cost) F FAMEE

geps) wlgo] EAse ¢ EHAIRA 4
A% =AY E AA A FL
EY Aolx ot Bl Kbkl 4 vl
4 Aelch,

3 =
FHAES] F

Al A2 dehte Adeldt #Hil
BRER 127tA A4 #5Hd, F, 2



42 (multiplant firm) 2] o %,
42 (multiproduct firm) 9] o %,
EHE 9%, 19 E& TR A4
FERMEe] 2ol So] 2AA EA g
F dohn, Aoldt =AU S Hiigh

TR e

I B

3
B
B
2
o
o,
b
%
i
b
g
_o#
rir
)
tlo
P
2

FEBFEE ]
Bilitty %Attel pel7t ob71d by F23ke
offo] AAH AHHF F KCOV,
ZERES 2l

Ao},
KSPECS 759+
(diversification)

o Hxg

EXN BES dehar] g3

3. 0o
I

g g &

17

18)

19)

EX

LR Aol & EA4d 2=
R AdA Ee AdA AAFRAF EER R
2% el A EEN RSy A9E
yeh7] o Felc,
B =i AH4R KCOVS KSPECE #4&
e (1984) 74 Ao wigEEet Rk 44
s Fst=d  Caves and Barton(1990)©] A1-&3+
COVE, SPECE®}= tha Aboldr &RIHid o
o] &3ttt, COVE, SPECES 7%= 719
AdAE FAC 228 £ bEH G o) ulshed
KCOV$t KSPEC® 71guts z#sta o,
wetd BZE AMIAEol H—iffhh T3 (single-
product plants)e] &t d “KCOV =1-COVE.”
“KSPEC=1-SPECE” 1% /4 F%¥ & ¢
o, EEES A ofstd KSICEFol o3 4t
5o EEHRAEGIGAG) FAa4 JgEe
F3td A AN REHEFHEGI AL
EHE FFES £33 ¥A I B)ol AelE
ol AL Z/EEW T EA] oEaldH
19819 A AMzdF¥+ AAide 68.5%
(st 71& 77.2%)7F 0.3 ojsle] | A-Bl/
B #x & 71&37] & {KCOV, KSPEC}%
{COVE, SPECE}7}9] zle|7t Alzbsiale o4&
o]t}
Abd Al e ARAELS BARE - B (1990), U
il A A=l Ko} Fosich,

l'E}mLmii

$#{¥ (specialization)
gsle=dl chis A=}

Ee5E el U@ FAs vlEEAo e
Aed BEgol $E b4 E et £
THAES WMES dele KMULTE =
B AN - THEENs 2454
e} Aolst 2 EHE 4] 97 Aol

714 ¢
7144 9

(A= I CR3% ¥
KSPEC = (s 4ol F4akglal 7149

mo
~—

14

A FAadEstd)/ (A el
FAaddal Ve FESY),
1978, (A= : CR3st 54)

KMULT = (5% ©237199 %
dzs)/(2E 199 A

1978, (A& :

e

.

CR3s} %<, AgASA = -
= F7h)

COSIZE = A+ 319 X CR3, 1978. (A
B I CR3% BY)

PSIZE = A Al 23k o] £ <} z)(median),

1978, (A% : SDKL¥ 5<)
RSIZE = PSIZE /A &394, 1978,
(28 CR3% &)

AR AAR AR BEe AwS
ool = B o SARHEAAS ML -
BSIGRE ) (1987) = Ao} wlazslr] $hsle] o
+o FR AwwsE Fohstdd

MEANK =2 A8 AR50 4hsd 84,
1978, (#x} & : SDKL % &



EEEXE

SUBCON =t A ($1 =4 4bw) /A A

2u))9 ArdHF, 1978. (AF
3 ! SDKL3 ¥)2

2. #EFER2 A

kx4 Caves and Barton (1990)

o] AAE vho} 2ol FEHST ALE Hiflf

1y s et Ze dvE
AFozxn 2

298 o

=29 BEMER A

28 wAE dort qdd, A, BEs

R 23 718 2449 2(A=
s& /b 1% (suboptimal capacity) ¢l &% € ©|

v 45
(scale inefficiency) &

D}_Zl)

Hxstate I HE FEXEFN

W 3} %)

e

A
2E Ao

=, HAEEA

ARy

20)

21)

22)

23)

24)

LA e = BIRE -
o= M3t FLsid,
BABES JekatEe BIRR - F(0H(1990) o
ARt de wheh 2ol Py HEMde 7
+8E Adolnh, BWEEIAERHE AA4TRE
7v Wstgel we} A EEMkel ddtste A
J&ahe gl Hid Jed e
TR HEEAE BIEA devh oY=
BT B R BURR - 28 (1990),

FHA990), MEANA A

& ®e teht glew B E=Ee AZEAel
A F23 FAZ HFA,
{EFF, ATI, 2, S} % ATI%E <917 o)},

ATI 9} 7% EESR PHEEREe Ads
HERERS A2 JE Felmz A 2x
o A6 e Ad ek, BPRK - P B
(1990), %S #A=2¥ 7,

BIAS - Ff BA1990) 2 BVEEHE ST o
olAl (GO/L)& 83417 Yoo(1990a) ol M &=

(GO/N)& AH&sta qoh, sk oy
7']94 ﬁi’-“} % %‘E""“"’] X]’-/] oTa q"%

3 des waE,

I8 % DEAKESS A4t 8RR - 20
#(1990), 1% 2 MEL F=F A, AR -
FERANOANE (GO/DS A% 3 2157

30

(input price efficiency) 7t2] o] &4l Fo]
713 AEAY FAX A wrdE] UA &
ov gty FEHEHSE AEREREA XK
Fe HES S ok AR, FEYHY &

oz 2w Jed ZeAe FAAE A E
o] A ¥ ¥ (empirical distribution) 7}
7 e fg(skewness)g} Ik ¥ # 1 (asym-
metry) ol &9 1 X FFs] o

Toll BE FTA] HET

5]

Fo 584
ehd o geizbel Mokt W%E A9 A%

¥ 4 siche Adde A, o4 2
e FEuse AE Fastel AARAe

mﬁ%mrron QoIME S chFa A
Bstkel AR FlA Fole
FHu5z AdY AANE AYsdor @
ok, BURE - R0 o) HEAH
(GO/N)dl =A% {(EFF,ATI, 1S}l =
45 45 Fe AVIAT dephA
WM (VA/L) S AS ATIE oA
EEAY AEY & AFRAE /A G®, 2
du 549 184 A5E $1 2 dE @
EEAT WS 3 o=
ol whebAl FEYe) Rk MR
o] hehilr] WEe]

3 wa 2 e e
=EAAE QA WEEREC A% EFFe
2438 4852 A4dte 2449T ¥

B
Aol AE] Aot S

el

FI7EA ) Apo] o] Adelo] A oW <
F& A=A =P
E oE Ao EAde I8 2 IIH

B ZFAA stestE
IRRBELES “G6,=0



ol7] wjge E&AQ abglelm IR A&
¥ o7t ool viste] UE 2] g Eo )

2gA ggdolzty Arha o de KKiEY
E¢ R AN gARES EAKRE =
T B85 Rdoe FAA BAAE el
o, e ARAZAE oHW FHE 3
VAL WP FAL @7 Aol dugulk

(censoring) ® I BVKKEES A st12 3
3 MEe A I RRBEES 718 2849
TAA g =98 ALKs2 g,

AEge ez gofdd 3
ALE A =g A3 g3 e HEEA
F2 W 22 M:(robustness) 2 HiMY Az
ol Adld e w2 oz AW,

0.635 + 0.485 HI— 0.607 HFP
(10.857) (2.707) (2.079)

— 0.012 SDKL+ 0.399 FUELS
(1.777) (1.250)

- 0.051 KCOV— 0.144 KSPEC
(1.160) (2.182)

— 0.119 KMULTH 3.445 RSIZE
(1.483) (3.709)

— 0.620 SUBCON
(1.848)

EFF(GO)=

o} M¥abyl F DYl 1087M, I11e] 227W,

s el 8571 2 Yoo(1990a) o A &
(GO/NYS A% & 2427 2+ F I #lo] 85

7R, I1oY 2970, e i rf ol 12870 Ao},
IAXBEYES AARHd Z@&Az949,
“EFF=1"4 A4ES ad2 1 a4y
S A8 AP FAHEE B (biased estimator) <
A B Aol =2 U YN nlE o) AT (censor-
ed regression model)-& AAste] RHKE A
shojofwt & Aol

Caves and Barton(1990) 2] 3% %2
Tl NOBS(AHd A 49 Hub) 9k D

259 HI ¥
}.

25

=

26)

i $t=COVE + SPECE) =
KCOV, KSPECel Z+7t sl

31

R?=0.223; AHFE=147. F=4.696,
B e 13
oeiet FHAFE e 2L WA F

5% ytsle}, A, Caves and Barton(1990)
o] mirell tisle frAbel HEERE 2o AT
g Aol wias] B ow HAEY stk
el 7H 2 7oz A9 Awd
Fa kel A fAkskT HI
SDKL, KCOV, KSPEC, RSIZE

de‘

F 5ol

o
e

Argd

G s AgdE ook EAaAY fab
& AHESEel e SEe Mt {ih
$ ZE-Zez dsao®, 2 FdAE
KCOVE Alslshal 2% e s shs

o FAATE Ze W AEES vl 2
o elvete] ASb g4 e 7HA)
2 ERge d AgA F70r aug B
FEschay & & 9ok R w& 0.4~0.5%
o " g

LO
=

255} g

(VINTM), <7709 w5 (RDS),
i B wF(PART) %o 8% 49
He2 vepged et 2§ KVINT,
RDS 9 A%5& w9 <kgk tj4l FUELS,
KMULT, SUBCON %ol vjetsirvial AojA
28 83 W= vehdd, SUBCON @
el gk & 3}e)
SRR (1987) 7F @l el led A= e A
wAGo vt A=
el BAE 2 Aol HAE

=H, KCOV= KSPEC#:= 22 il

led 5 A5 WA -
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Btk el £ KRS 2E AR
shbed ool EE FAE BA AT
4542 AR AL oS PEdgg

714 A
F ZAQ7E YeEhuiE dHgoln
o ghe] AFrt g EAI2 A, 2Ey o]
A= KCOV e KSPECS HMlENNA <=}
e Aol Ao o AR i
Ao, oW Agde] ¥ KSPECHE 7t
H ool #gabdo]l F4slel ZdEel W
A AT FHFE Au]dr]
WEel) KSPEC AAd olw]ol fbizla
Do ZBLBHEEE old whHd A
KCOVze digadez
olE A= 714
g Feojmz KCOVE
s

Hidez agdchn

>

RE A e FARA 9-DY,

AR, PURE - R A990), <E A
g vl e EERELS] B Rkt
g3 B HKRE B =39 IAEA A
A= RSIZE7 438 AENES 2+ E
9 MEE UEtdo2H A FHddn

X
=

27) KCOVel KSPECS] Pearson #HBH(REIE 0.3102
(F94%F 0.0001) 7] wiel]l =HAe %
Az FdstnE A= F Adv SEILEME
(multicollinearity) &) A& A Zst# @cba
#3Eld, KCOV7l zZte #9 #%Ee Caves
and Barton (1990) #2] A4 a1l wmr} BEr%
6}‘:} w3el A% (KCOV + KSPEC) <l erﬂ’-s}

= DIVl dai At Ee) %EES dF3r] 9 F
°]‘>}.
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T o, SE NiE Aee 4 AddeaA
AR ARIA (T 20A°)3hHE Al
3 7led EEAS FAIY A Aedel 2
3 A% Bal Ao, ®ES Avole
A A R el 2eAd o

;Q’
o) B9 MRS MY E A& A7
A dEbAd Zelm=2 Fz kel

& chEAD A% BEsh B e
o BEE Rt 2AE ATA
A, MS, XS, EPR1, EPR2 5 H#NGRF

o] =i olol S fRi# T A¥HETE
< A Aol gde A2 dYehhed o]
= =4 At & 5
At °lF HWEEdE ALY WERE) A
AHAE Aoz gA At A AA= YR
o] 197839 -2vhel Aol A WHHEF o
BIREES R#7F AT e BdT 75
< T F3F s g A
A ol Afols FRMS dHEEN
Tl AdA<l vFE AA s o] AF &
g8 Fohe BEBRNREE S HHRE

FAANE Vs dn 2§ gled
T3] EMERES AT Fde] FdHE A
e o] v& A4 Aolety #+
BIAR(1988) 2 AFHAANAAY 4
3te] Bk Aol FlEZe] W J¢E v
Fe Holx &d ol & MSH W%
o Aot FA westE WGEUR
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>
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t}Al A, Caves and Barton(1990) 2 Fizi
- BEIA(1987) 52 CR3 %2 HIY

22 EhAEEUL 71ed 2849 2=

A7F #E (linear form) o} 7] R.chE  — Rk #l

R



(quadratic form)eolglts FAstT o] & 4=
vk, & BN K Hizke] 2

= A BfRe = Ax 143 HERESE
(mutual dependence) & <lAldtA HE= F

AGEAYH vehds] g Eel 3

2 AR O

' TTE
FEol ARY £3A 71ed BEAL F
WA e Riche Aolth, $evele] A5

= FRRcE KRB AV O L 4
S Jehlo HI=0.399591 4 EFF (GO)
o] Zeo] FUXNE Zed, uFY A=
CR4=0.4053914 EFF(VA)7} S9A& 7
A, dEY A= HI=0.23529] A
EFF(VA)7} SHAE 2o,

P 24T gelAe
T ok slelA A
At A Fo7 ARHsE Uepg
AEL EF KSICH#iHHA A% SA
4o 2 WStk A F5E o
ftel ms mEgobERs 2 #AE 94

U]-X]Ul'ﬁ,i A

QEXe AF

F5A 2

3 ez Hudch HEth AEME W5
Y™ MS, XS, EPR1, EPR29] 7% A%
2o WsHA oA A A9 by st
sutel 9l Aol ADS, RDS & #%
A AAE 5H2AE WED SheAe] 9
3 KVINTE ™IERA, 8% Ass] =37

28) ¥l =9 7 %o & Caves and Barton(1990) 2
(FE 6D, 4B AfdE Torii(1990),
p.86° HAFE ol&3led & Fold, $visg
o Afd= vE BRBOE TKEY FHAL
HE & AEHS JdehiAw EFF(GO)E

Fdistete HIS 2(0.3995)2 H3st 79

Eridse] ehy=t [mEFodrel TFE 1574 4k

% 96%9 THhiE (percentile) & ezl o

ol ¥+ e AFEoIY oaba Ry &R

3 B FAFdeg: 9238 Lol A

E ZEevx Bolop & ot}
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ggel olml AA" wup Yo,
o] ol S EAHE Ao
R SRt KB HES
ool Assl 54 oA AAstEx], of
yUa 7Hd AL $eivele Asd 4E
SEAE Do EAIE oY

oakA Rt
el A= &

37 R

dE¥E PAEsHE YA sk, ol E HA3
Hsle] FEHFE
ALAS A=sided B D
o] A#E g3 o] FIHA R o] J%
st A, vi7tA e 2&4 H=<Q {EFF,
ATI, A, S}7re] Adde] oju3 #H3lE X9
steAE AR st WA MR
A¥e Wdte EFF(GO), ATI(GO), A
(GO), S(GO)E vxs) & of Ao BE A
Py prh 2 e A3E Ui s ¢ F
itk #EH) FEML EFF(GO), ATI
(GO A% A(GO), S(GO)R} ¥
& e 7 wEel EFF(GO) &
ZNEAo2 Ad Aol AFHoR HgA S
ZA "k, g BEESES A Sde
EFF(VA), A(VA), S(VA) B3}
Was Aol e ¥ ol HiFty A=
M= s FA deht AR AR G
* /M E A 3,

A, MAERFES HEEZERES A9 o)
{EFF, ATI, 1, S} % 3o 284 Hxd
Yeted =A =z kg AHBs] ¢sled WA
EFF(GO)Sh EFF (VA)9)
viws] B o 7 dgEwues e
EM& EFF(GO)7t 83

ook, FAAe] 2%

o

o



& D> oHEE RES| #EL EFIHER

o TRy Rt il FEREEtE
AR
EFF(GO) | EFF(VA) S(G0) S(VA) | ATI(GO) | ATI(VA) 1(G0) (VA
HI 0.485 | -0.163 2.348 0.647 | -0.101 | -0.506 1.994 | -2.609
(2.707) ] (0.899)| (1.875)| (0.712)| (2.347)| (1.794)| (0.770) | (0.250)
HI*? ~0.607 0.328 | -2.164 | -0.514 0.113 0.946 | -3.078 | -7.320
(2.079) | (1.088) | (1.061) | (0.339)| (1.619)| (2.014)| (0.762)| (0.434)
SDKL -0.012 | -0.008 0.032 | -0.017 0.002 0.003 | -0.062 | -0.440
(L.777 | (0.926) | (0.666) | (0.415)| (1.381)| (0.204)| (0.625)| (0.853)
FUELS 0.399 0.068 1.704 0.543 | -0.090 | -0.887 | -4.227 | -9.271
(1.250) | (0.183)| (0.763) | (0.291)| (1.176)| (1.534)| (0.928)| (0.452)
KCOV -0.051 0.028 | -0.053 | -0.047 0.010 0.002 | -0.339 2.073
(1.160) | (0.536) | (0.174)| (0.178)| (0.993)| (0.023)| (0.560) | (0.682)
KSPEC 0.144 0.062 0.371 0.419 | -0.031 | -0.071 | -0.728 | -4.077
(2.182) | (0.814)| (0.808)| (1.092)| (2.001)| (0.597)| (0.759)| (0.890)
KMULT -0.119 | -0.142 | -1.353 | -0.174 0.040 | -0.068 0.070 7.290
(1.483)| (1.646) | (2.405)| (0.403)| (2.070)| (0.508)| (0.056) | (1.426)
RSIZE 3.445 0.347 | 11.704 | -2.017 | -0.629 0.533 5.301 | -13.635
(3.709) | (0.324) | (1.804) | (0.374)| (2.836)| (0.319)| (0.418)| (0.207)
SUBCON | -0.620 0.072 | -3.802 | -0.297 0.146 | -0.585 2.937 3.670
(1.848) | (0.176) | (1.624)| (0.144)| (1.824)| (0.912)| (0.617)| (0.149)
W 0.635 0.589 0.409 | -0.906 0.063 0.822 2.576 5.330
(10.857) | (7.903)| (2.740) | (2.416) | (4.539)| (7.078)| (3.039)| (1.241)
R* 0.223 0.048 0.126 0.015 0.187 0.042 0.040 0.037
d.f. 147 149 147 149 147 149 118 124
zwag Aed o REoprbde 2AE &= EFF7}y R FEER A AAdE=

ks
ok dEwee] HEE BN =&
e ATIL A, S Agelx upatzpA|<ld
]& Caves and Barton(1990) 2] 2 29} wj-¢
o & Helm BPRE - F{HE(1990) MIFN A

FF(GO)$} EFF(VA)7}e] A3 @A o
S o AR dA s Hdeld,

i f2le i AFHezyn 5
wape] Ao #g A JES A 5
ok & MEEEL s BEERS AE
F2 gl HAHE Jed 2d4de
27 B H & BgE o FelA
EFF7} 74 #9¢ 235 el

o oX,
.
e

[

3
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z=8

HgAH oz vdehlE fBfel 7]

E=H

Foll o)A Bty KRtk A TAG
Adolwl mebd EFFe] i Azhe chy2
& Al

Hlr) ARl fhnEny

Sty sl R
o= B AH EATE ALy o

ol A= Hilgh aEtEel A1ZbH s}
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o @ oW BER BLARE Mol A
o dE FAE 22T 5 g B )
Eo) AFE A4 golw AF R Hold F
Aol B Ael7] Wi 71eH LA R
b R BRAs rEelaE ke F¥e
3 “

28 AL oo, wed 7144 &

z A
S FAF sl SR FFEBSE, #EH
S mEES ool N MR Sol A

A7kl A dFE A3 Fedn ¥ F
Aok,

A7 e felvhel BEdEe] BNy XEs
M HEEME7Y 1978~88 9] 77 AA on
g Wzl YA E Ande e 3
EE - FOHRAN00 A A" drdde
Betstmal g}, EhRERY BE{bol FAI 712 A
d ATFIHAE G2 FAE qEHG, A
A, AWzt uhet Zjed aEA49] FHH
= AWl FE Abgizhe] wlaelA o=

x99 TEM (stability) & Yelli =717 F
, BiRER) Bl R oW g 2AER A
F dEe7? B =AM E o] F AWUA
S FALE RN FBEE 7T A B
AR - BB 1990) 2 [MEANAY =29 3

&dste] o] & EAsaz e

N

o T

a2

Lo
A

ro

1. MEHES —BHE 9
ERER

Aol AlHe o she] Ll KEAMES W

29) Torii(1990) 2] Monte CarloEE> o= Al
A Fujgle dFeld, uE, 945, ¥, A
o 5 F7bE AT wlmd dsds ER
Caves(1991) & #zx& A,

30) Z+ WY A 2 SAYHELE B - FOR
(1990), Il AAE 71&so ok,

wa7l fiME 4 wlarksd FHXE
TFahedok 7] whFel pE
g A ZA7E FAdsteiel Ik, uhebA
A hgod el oheba Biigh) Rt
Hegel AHeEE Asdgse Az -7l
AR, B =44 A" BAREE
1978~88d 7] SEIEGER AL 2 KL
EHatAERE El, 4 Folrdx %
717b5e RE Qg wAge]l 2A7e
Aol H#EMe] &M LEM B FA9
MR 1E (unbiasedness) & Al g Aeol7] o
o Fosdy g

AEigkel A duE AA g A
E OBRE - 2 (1990), HzEelA Foix
B EERES A7 9 E Vel R
st e HEE 2R F UES T
o}, 1978~88d 7ol SEIUEHE HAT A
I HRAAENRER (L) ol & SAZE =wl" A
$7F AEe] REAHN)E HFEHEARS
SAXZ AREg, old wE ogF L
BRI ERBE A2 g,

m(GO/N)=ay,+aln(K/N)

 +an(N)+ain(M/N)
+a,(n(K/N))*+a(In(N))?
+a,(In(M/N))?
+a (m(K/N)) (ln(N))
+ag (I (K/N)) (In(M/N))
+as(ln(N)) (in(M/N))
F a0 X tan X, ta Xstv-u

Pofla i) Mt FAA7F FA 22kl o -
wzkak7) w el BIAR - R (1990) ol A o
oAzt E oA = fEE Bel #BE o]

& shsAe] g B2 HHEERE Aste A

35



G - IHAMEED #EELS FEI A6
A T %0 B T %8 2 ek 2 2%
2 XD
1978 252 95(37.7) 34(13.5) 123(48.8) 285
1979 248 87(35.1) 53(21.4) 108(43.5) 285
1980 232 84(36.2) 42(18.1) 106(45.7) 285
1981 266 111(41.7) 51(19.2) 104(39.1) 285
1982 263 90(34.2) 58(22.1) 115(43.7) 285
1983 321 122(38.0) 49(15.3) 150(46.7) 391
1984 341 121(35.5) 67(19.6) 153(44.9) 391
1985 341 114(33.4) 76(22.3) 151(44.3) 391
1986 348 122(35.1) 62(17.8) 164(47.1) 391
1987 362 176(48.6) 64(17.7) 122(33.7) 391
1988 373 172(46.1) 65(17.4) 136(36.5) 391
£ ) “ZEE EXHD BEqAde duz o] 1978~82d 2 1983~88d 9 7 7| ztel st A 1]

o] A MAREZE IR S #H.
of WAk ol Aol thest e §
ALY BHINEE Asha AFahe Al
S =¥ FAkeIA A A A,

(1) N<5 (2) NP=0  (3) S=0

(4) K=0 (6) GO=0 (8) MC=0

(7) LPPAY =0

(8) (GO/N)>MEAN (GO/N) +4.5 -
SD(GO/N)*»

(9) (K/N)>MEAN(K/N)+4.5+SD
(K/N)

(10) (M/N)>MEAN(M/N)+4.5-SD
(M/N)

o) WIS 44
N AaFse 4 Ba
S usly) st 157 wwe] Hge
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pid

31) MEAN ()3 SD(-)= #tz si=2dse ik
T EAEAERZS Gepd o,
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FEo 2939 44 2 AAY = lﬁ%%&

i

2
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Z7hFAE Hola gl 198019 A =t
oju A9 AAMAAL FR FVE FA43
ZFEAANL AFE & 5 AT

PR DellA] BXol 1983W%-E A7t

aA F7td AL oldi-H
R 4= 7] dEeln, AdEFAA
o o) W= 1978~82d ¢ 7
1983~88% 9l 7|7t& Fa = o A2l 101

S5 FA dode HeA 2EA FAA
o EhER el A EAIHE A7
o] FAE HA}Y AMAE HEESME
EofE ARAIEA ot BAME Wi
¥z A= il §E Add FEF
] 22 AHF
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<& 3> (EFF, ATI, A, S}f8 Spearman #HEB{R&2] REMY
Spearman FHBI{ZEL

(EFF, ATI) (EFF, ) (EFF,S) (ATI, 2) (ATI,S) T 1,5
1978 -0.995 ~-(.789 0.871 0.767 -0.858 -1.00
1979 -0.886 -0.705 0.798 0.587 ~-0.679 -1.00
1980 -0.942 -0.767 0.872 0.692 ~0.788 -1.00
1981 -0.953 -0.807 0.882 0.737 ~0.835 -1.00
1982 -0.951 -0.768 0.879 0.752 ~0.846 ~1.00
1983 -0.944 -0.773 0.861 0.719 -0.815 -1.00
1984 -0.941 -0.757 0.829 0.670 -0.752 -1.00
1985 -0.959 -0.759 0.829 0.681 -0.769 -1.00
1986 -0.949 -0.738 0.861 0.640 -0.811 -1.00
1987 -0.970 -0.732 0.858 0.649 -0.822 ~-1.00
1988 -0.980 -0.792 0.900 0.718 -0.869 ~1.00
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2. iR WEMHe] BRER REM
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Ef/NERES St AAAAE F
A3} vhebhd [RAH, DRURE 9 MEEE
o e R DA Ao, 53] I RKEK
vEXETE HEEE See] BEANY AANA A 5
= AxE e was] £ o A)zbH st
apet AT FAF Hepi A= der 1987,
19881 o] Aol [ RIS wlFo] Age
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32) HAME HAME HEA7IE W shuid
EHRERS B HoMAE¥es FEES
seistel 7k HEHRel B¢ AT KRR
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A e 4 AxM R il &
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o4l AFF Atk REERIS Spearman #
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of 285%59 AL D,
(2) 1983~884 717kell A= <& 22l
I el AxW 2HAE Aga
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7bedt Aol HioMAEEY 28 FAAE
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Yoo(1990b), Mgk I A=
FAX L& 257 ),
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T3l ‘22"1*?1?&5’%&;%%% A et olfre
I RRH7E 2 589 Bl sEktes e
Wrls o] 23] Txc]—oﬂ e APA FA7F of=A
X 337 "Eolth. E e MEAN
NFYRY #3345 Rdozy o83 FAF
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35)
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& (EFF71%3)7F 2 thgael ujastel A 2 PR SRtk A7t =917 Az
opRbE A M el7bE Spearman FHBIREK Wle] uhel ZAl AniEE 9w, o
£ 5ated vepia qleh EI K DA e B HAe A FoAR bE5E ZAgd Ao
AellAl Hed MEANWEHSG 7 dxd A, AAE ovje] 7j&A ZEAE I A4
EFF4¥ 9 NFYRZe] 4337

2

°{N mlm
Py
& &
B4
Y
o
£
i
E:

= miEe A 1978~88d 713k B oAk A FHERER, H#
X AFAHA 284 A (MEAN)7F 4+ o EHE, BEES BEA A b, Mk
=HE duputg HAH R {FAHEIHE of Ax 5o Wy el AAY 7eH AEA
ehlin] %RES Agde ITRANS 52 & o] & gutEA FAEA F3H7] ATl
fiThy ZEES dAATIE Ae] o= A=y oo w2 fRFHEEMIT 2= BN ALE
g3 d7tE e o2 vehvs Yol A& Aol AAE

(K ol o= 1978~88 9] A7 bl % <E Ol Fela FAE ZIET T BEN

A EFF9 FAA+ A% 38344 & AATRER Heted A3 ES AVI¥oL
o ok 53 {1978, 1979} ¥ {1980, 1981} fE, ol =3 [IFANA Axd 7<H
o] HERE= 719 00 A FE vebd agAe] AFecld #F THAAT A A
o}, oldd $A4HY AFE o= A Adde] e f2H2e e 244 XS A

o

R 4> EfiTRY WEEMEC] BHEEM ZEM | MERRH SV

Spearman #HE{REL . EFF<] 7

78~79 | 79~80 | 80—~81 | 81—~82 | 82—83 | 83—84 | 84—85 | 85—86 | 86~—87 | 87~88

0.066 0.292 0.050 0.296 0.235 0.333 0.298 0.343 0.347 0.281
0.542 0.005 0.652 0.004 0.019 0.001 | 0.001 0.002 0.001 0.010
89 92 85 94 99 103 114 115 95 84

#:10 AdA 7 S2d=2e] SpearmanflRIREE, A TS MHBGERI AW REWRES HEKES,
A 472 Abgd ERES BE by,

<& 5 MEANYE S| BhEEny REMY

MEAN 3} 4£ER) EFF 2] Spearman HHEMZSL

EFF78 | EFF79| EFF80| EFF81 | EFF82 | EFF83 | EFF84 | EFF85 | EFF86 | EFF87| EFF83 | NFYR

0.4838 | 0.4837 | 0.4692 | 0.5441 | 0.5159 | 0.5777 | 0.5692 | 0.6519 | 0.6366 | 0.6634 | 0.6058 | 0.4235
0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
123 131 134 121 138 138 143 153 141 124 122 201

D & T (& oM 5U9F, MEAN, NFYRS &4 A5 201x1 HE <,

39



Apghet,
k5o A¥Ase 7 Akl disto
MEAN ] Jehgi= A7t €970 4 d=9

Azt =99 e ABIATE = HE
AAYE deblx stk & 1978~88d& %
So] B HEA AEstEe] A £dE o=
A AAeE fFAHAEE ¢ 7 U+
E3 F23 AL oW Fa AT wis}
ol 1HiGkHkst 71€d EgAe FAN
F FAHA FAE MEANI NFYRS *

BRAANA A g F ke FHel

o <k O, <K DY AFe= AR HFE
B BEA R oA wWEsestE
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gt3ol & By 98t &I o] T
YEELREL (score function) & A 3712 3t
. S.E A o g9 EE(S) ez
& o Dt ohid 2o

o
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(F e olsh el AAE D& 77

(& 6> Do MR &

D3k E ¥ ¥
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-0.25~-0.05 42
-0.05~ 0.05 81
0.05~ 0.25 52
0.25~ 0.45 12

at 201

<K O FAE AR o
Eoll deld 28 FAAS MK
g AL vehe Zuvel o= Ax o i
i S BEHEAE Jdee A 739
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[B 1] EHmEEel €8y 2624 Rive BEMel #ER

|7

//,l \\
\C 4 B )

- nlf ()] Inlf (0], Inlf ()]s +

(&l 1l Ade dbisk ¢+ 0lel glel A E7} BHRS Ao 2ol veld A9 B
B 2 BT 9% % (regression residuals) &) A & # zpolol] wre} EFF,,,©] EFF,Aic}t & #& 2z
x5 vebdz gtk B R w9t v =tk ole AR F3bd #AIGel 4
of Wigh BPURY - P U (1990) o FHA & At & Aelm (r+1)#e] BAAAZE Frfiid
sted AAAAE FHR vl e FEE Atz 7led agAel Friste upg Al
7+ BIE44i (unimodal distribution) & 4+ 7 Fg AR =dsiA "o, wed B2
AEese, Aol 2 E 44, B F& Co ¥ o EEG EHEEAR 9FESE 249
EE (DM A7 oy & o 4+ FAA = BAGEY, BRLG Wi 5 A=
DHfe] B2 AAlql Aot el 1 P E chekgh Q<lof] g AuEiife $4dE F
oz fxste @ e 284 F4A Al&t7) wiell oW oluo M= FREEMY AT
(EFF) %t (t+D#ie) F3A(EFFL.)E ¥ o=k A3 Mdelztxn B 4 gl
2 e ZA o, &y +rDEE & ol A3t e KAfE NSl 542 (EFF,

36) [l 1]aA £8 5] 42 % FAGEES Fo
24 23 e (t+1>1tﬁ4 27 1 9%
g 28T Aok, o+ i) s (e)
JFEo® grid Mﬁ RRERER Y BEe
A1 £ gl

37) #E4H AANAGS "ln(y):ln[f(x)]+vl"
£ 2R dgd AT Fad “n(y) =klf

(7)]—::”@"014. webd ATIS) #3A ATI

41

ATI, A, S} & ATIE A3 JejAd o
He a2 AHed Zeldh, vk ATT
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(E T i WIS BEER REM C ATIS| ARV
Spearman FHEMZSL
78~79 | 79~80 80~81 81~82 82~83 83~84 84~85 85~86 86~87 8§7~88
0.079 0.337 0.156 0.346 0.262 0.410 0.397 0.390 0.401 0.338
0.462 0.001 0.153 0.0006 0.009 0.0001 0.0001 0.0001 0.0001 0.0016
89 92 85 94 99 103 114 115 95 84
|-
1) 4TS (& DAY FLE.
(& 8> MEANHIE|S| BhAEM) REM 1 ATIS T
ATIT8 | ATIT9 | ATIS0 | ATI8L | ATI82 | ATI83 | ATI84 | ATI85 | ATIS86 | ATI87 | ATI88 | NFYR
0.3984 | 0.6197 | 0.5661 | 0.6169 | 0.5656 | 0.5434 | 0.6883 | 0.6678 | 0.6354 | 0.6689 | 0.6101 | 0.4454
0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
123 131 134 121 138 138 143 153 146 124 122 200
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< 1> B|AHKE HEY

JEE R tmpgskdee] 2 &F “EEBH< ALF
1978 29,864 (389) 24,417(367) 23,657(252)
1979 31,804 (389) 27,379(375) 26,460(248)
1980 30,823(389) 19,268(369) 18,304(232)
1981 33,431(392) 27,915(382) 27,087(266)
1982 36,799(393) 29,933(379) 29,071(263)
1983 39,243(507) 31,544 (484) 30,376(321)
1984 41,549(506) 33,759(488) 32,714(341)
1985 44,039 (506) 35,280(488) 34,230(341)
1986 50,063(512) 39,554 (489) 38,516(348)
1987 54,389(512) 42,960(491) 42,012(362)
1988 59,928 (512) 47,395(498) 46,446(373)

B AMA SAE WEEHRE, ()% AL EEKE Gehl CEREECE ¥4/1E 44T 4 A
o e FHMK.

Btk 2> FEH EFFe EAHEHE

S 1y PR¥EMR 22 gk gLzt K3k
1978 123 0.731 0.114 0.463 0.743 0.959
1979 131 0.701 0.109 0.373 0.703 0.947
1980 134 0.702 0.123 0.377 0.719 0.958
1981 121 0.716 0.139 0.377 0.742 0.961
1982 138 0.727 0.117 0.434 0.735 0.963
1983 138 0.722 0.122 0.370 0.741 0.963
1984 143 0.700 0.114 0.429 0.709 0.962
1985 153 0.703 0.118 0.411 0.697 0.943
1986 146 0.699 0.126 0.385 0.713 0.939
1987 124 0.723 0.123 0.460 0.729 0.903
1988 122 0.716 0.122 0.365 0.733 0.937

R D) “EEECde TEAMESE AL,
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SZEMEHT  E12R 4R

1930 AZS

RS FIUHS R - A REE
PRVENE HEE

{E F5 5

BIMe D HEsts Aude o8¢

it - AT 15l BUE A9 RS2 HeEse 4

¥ R RAREBE
AAZETFES A AENSE HEEste

7ol Bt iAok Al E ol Z}"H}@l EEERC 2T &L - AR
o fESRIEIES HeEstalch, AEERAA RlME SEBMY ELYE, BAME
FApE MEEY ol T AEEPIE ahrsta HE{Lse ¥ GNPEEL AH-8-d
GNPE#;ol HOEE fliel 7eiA A f4e - FEERR 343 A3 A
BE Agste] o] 23E Mot Mg &t - RAHBN ERBEEES =22 5 ddh

AR GNPREUY BoEES 712 o, “REBRAL 82 $44 94¢ 5 i
R - RATE - ERSE - SEERY HRmitEe A3E & - RAHES |
REEMEES FAsE T LEEEY HEdAe BRfGTS mibfdee A2 U8R
%, BATES FHTER: BTl dor, RARREAN FE RAME 47

B 2 &SRS AR SRRED de AR Jdelwd, TEgERAAE 5
g &g - BABHE A5 E R @5EME FAd dehdE Aog FAHY
o}, >
- %Y EEE BESE 7ol RuA Ao},
I. )¢ i

BRATE 2 RiMUERE HEEANA RA
2 RAe BERGSL R5M AR EEE

Bk Al HRBA
* BREE 92 folw =3
S, ZTHE, AAE WA
FEE 924 A 4nE

i FelA A=A,

< A FhEE, &
e R

223 T B

47

& BARS BATFES 274 A4 2A
Ha, RS BARES 27d o=t 24
Arks Aot 2y o8 2L RES W
Aol A B A f-elwt st of
o BFEIF hElelzt 3 o] vhehe] AT
e BAFRY =274 #1407, o o
2ol RIS BIEES =7 wet A
AH e Aol oider AEMHERENA A8 2



AR Aolch dkshd WNEE RER
& A9VHE AL FHARTIFFH HIE

fEAg el A MR S el 2 A1 (the rest of
the world) & /hE< ZAAMH PFFdche &
olu]3t7] wj&olct, whepx] oW =7brh NE
olgta ddd, o vgte &I} Y EE
Aol A XA S 24 Welek shedl, o]
Y BAL BATFE/L Z2AHAL &Kbe
BRIl A= Aol

ol e} zFo] KEERBEKIE WA - EriiTSNA
BERRENS Z2A Z3e FHdr ke NEd
=, o vkl ERil - ERAIKHES] oI
R dgko) A ALz AT
3, A4 A-AE KR - RAZHE ¥
el A FHrho R #Ese AR R - R
AZk#Eo] o} FPEBIKAES A AAHE
AEREISNT S FIFSe Aol Ao vlg=d
Zolck, kst Frbi RS BRI A =
B - BRAEARRS SMERB(BIRERK) 2 T
2w RATES AR BERNREEEE
Fo =7le} BIRRMEES Sl obel @3
=dl, AEFRES HEREVPE] BEEE
WEKERES o3 dds A geow
BERERRS] A3}, Bfae] W3, RAEEER

D AEEBASNMA RENES Burgess(1974) ¢
Kohli (1978) 7t ®lmA AA &4 =lstz gl
BAME 8 =& BAS 2L 1Rk AYHE
o2 PEBEAMEA EEEREC HAHEY @
o] AL fEEAMEA BARY RHELS FH
Z 209937 80~90% 5 AT A EES
el AR 83 shddds & $ o
Hicks®l Fike Bike]l A2 22 wgez
geteE BEES FoA e #3Hd RAAH
HESIE Aoz, Leontiefd Fikd #Eo 2
& v£E W3sle BHES FolA st
B A2 BESE At

)
~

48

o) Wstel L S BLF B -
BAC vA e SRS EEBMTE 1o
B ALE 3337 ol
EERPISHY SAE KBS LA
o EHWT BAME BT Aol
BAME AEDMY AW LS D BY
MEe A4ER g hEME 2Ed0, &
HiE BREES BEE A8 ALHE B/
Mk FEHE EEmE 2EED A
Bl hEgE 2578 ¢ s AEe
o AANA FRFIG BHEM A M
Aol A HEel %3, & HEM
A 2t St 27le] AF LA &
Do AA L R - B BEE AAE 5

=

=)
TR

7 gl AEHPE AHHA g+ e
£ del ST,
EEHPIE AT BEMLs s e

GNPE#7F ShrER=Z w5
ot GNP#kel srBEtEHlR (separability) &
7heb WSS #HAel foldllAx, GNP
HEYFEH FEMRERY 243 9AA4AA
BEE EHste] gl RIS Aol JbF
ok, WA SEEMEHIKE R
GNPE#= HLEBMIGHAA d5eHoz 4
Adof 3= BHEES A (aggregation) &
4olstA @, e AFEES 259 Hde
E HAS o159 ERIEE 2 HEHREES
HAaBE= A3 98 HahiEes A3
g8 AedE Re=2ZE Hicks #HAFH
Leontief #&e°l Ao?, =y Hicks%
Leontief®] Jfikel &4 A9x+= 47 &
o BEHA (functional aggregation)e] 28
& wirb sk, o7 B/E - HiAEECT 1A
SENEH FESH S HER = FEEE)

83 29

3 2] 7]



SEEERIKE Jhete REEC] HAaEHER
SEERTRESHA st Aeld, dE 9 BUHK
BE RARS BAAESS] Sxes H3
A7 AV, FIMEERE #AYS ERYE &
A A REHA S o1F= AU, GNPEEK
t HWRAERBEA SRR A"
REGRAS T934 ot ol e EEW
RS ERIEE BEIREUT MAaLE R
BE7 AV A 2E HHRE kA
WA ®wk otz ZBREBREEH
(decentralized budgeting) o1vt ZBFEfRkAk
g 7beA s #EE Alelo RBE M H#
EE folsiA ok, ¥ AEFEDMY #EE
53] FE - Rk HEA I BHN
Hme 43y, BE - AERK Mt
gH st Zlo] ALY g ol s FL
& FAAd, GNPEEE AELHF
PUAER G BIRE FAAAA A LA
£ A& LolstA sid, BAY HEEH L
A BEN RS BRSc RS
SHsta oleh,

A £ Burgess(1974)-Kohli(1978) -Di-
ewert/Morrison (1988) -Lawrence (1989) %5l
o BEgeel 2AF AR, AEZMIHN Bl
B3e ¥ OEEe R - AR EREME
£ H#eEsta sloh ARRAM = AEIBM 2k
ES wdsty 9l GNPEH, & Hi9
FlEEE AHEE . o sRBEHS - A
TBEI o8 EEREY, & BRRKS 49F%F
el A ERY = HAWEAN Sd=Hm
Ak, IEAA = REdHES RATE #E
BRG] o 82 A Higel AH42
TAA fiEERE 2l Qen, Mg
A BEHEEC] MHEREUT AYx de B

o

Ba

49

FEMNPMEFS KRAZIA X817 g 2
Aste FAE ANAs7] Aste] dhadiEimg
Tl A FERMEES ATl Al=sx g, IV
Follv #HERHRA AT EEDMS ERE
7 =25 ded, VEddEs #fmel &
o1 sldh. AR EESMONS EEE

o S FEBRAUTRAS sed £ AR
AERSE, R HH5Y HAERMRE €N
(dvality) Higel A=A FA3tz ek

aEa e BEAMES EERGRSY &
W=, RATRES HEIRES THAERER
2 AL BEELERRE BEd dd 9
A EMERLR M e Kol 7bed A
o2 MEHAL Jou BAFMEERT 24
ERERMA A e 4% n=HA g3 4l

.
II. Ay

AEBRRS EERFNY BmaTHd BXR
tigNA FEERRILE F75te £¥EE2 7
AEd. ®¥EL FoIA WEEERRS H
RHEFITAA FERAME A eEs FF
A EHEE FAmE EEREES AA
HERRES AHEA 15% 5 doH, &
ERRS ARG EEER RRLEET 2
olAe FEAAM BRFARC] 2AAdG, &
ERREE FET BA LKA, BE
BZARS EHNSE A JdoH, #H)
fARS #HEle A2 REFD. & £E
EES Foixl BEak#EdA EfRES o4

o2 & AJAE ZA s, o9 2

=
2=
R



xS TREMTAA BEhkiEe] B &
Pcte BERo g3 S8, AR
o= Sl - WAT FA BAMIE AR
2, it WMAME EitE A9,
LTRSS EHIRT AT EhY
o AR FEFI, AL =T FIrliMik
el BRI — A A £ (free dispo-
sal) ©] B R4 (marginal rate
of substitution) ¥ [ ###128 (marginal rate
of transformation) ] 3&sA ¥z, F4
RAEREER AN A EETREEES 5
(bounded from above) 7} slvke= A3 22
& —E< sEA ok e, ol 9k 2ol
MER R BERES EER, R
EEREER, BA - Bl E8E o] 54
AE 9 AEWREASESNEH #F5% GNP
HES Mofbste el A 249, o
A ML wARE HEEteRYH =
5 AAEL MEHMKE GNPHRE
WEES A3t

ofw mpEhel AAEWREEA S T={(X,K)}
2 FAEA, 714 X Mgl RS el
= HEHEA B#e ERwS, BB EAY

o

7V&sha,

=

3) Woodland(1982) = #MELE HETHBRESE 4
AR-F-9) My e AUEReE AR ERY
GNPE# s #AfbAlZlotes 7S BodFz gk
aelx o9} 7ol =¥ GNPHk— Eisat A&
EFt F428¢ v e BRIGEHGEA = J=]30h
Aol A= ol 7ol Aakste] o KrEhOlA] FrAH
v WALEY] ¥77Ex7F GNP A #EAS Al
g3 o AEERd ASds ARGS9
# dAHES HAASES] $nS A
g (BAHNE o2 BEHREHS @7z 5
o]z RALR 7R Ed),

4) GNPH#S #HEol #AE= Woodland(1982)
7t FAAHLE MEsta g,

50

< vehla, Ke BEESEERE Jehls
HE 24 A7 A e BALSES vepdo, o
kil . BALES A S dotn 7H4 g
7] el A A = BAEMBRM ] 2
elEa A doh, FoA A mmEES o
B P2 #EAshdE EEBMS HEARERE
=¥ GNPE#= oh&3) 2ol EFHA

G(P;K)=max {P-X:(X, KYC T, P >0}
X

ole} o] FHHY GNPHEE {Hix o)
O IKRFKREE, @ BEFEmERY) =
B $EAYD, @ &EH#(convex)
WES, BEEEERERA g4 © 1K
Kxgk, @ HFAEM, Q@ EiEH (concave)
o AAE BEFAGY, =lm GNP}
Bt el A o vlded 49 Hotelling &
HE ol &3y MEMWIHE osd o
T o

s 4

X(PK)=G,(P;K)

A7 M G(P;K)=2G(P;K)/aP2 E#% T},
wg TA2S A 1KkEKE Kedo
H GNPE#E A= flHMMx#E &
2802 GFo2A BMEALSSC B33}
B BACRMEHS ERE 5 gl

K @) M st o] HELA MElMES A
AR Fe THEREREY HAcdslz &
T ek AE o] R v RAFE
7F KX (2) o Mg HHae e eaen 74 s
S ogbHE =5 RATEES SITC 2815
M2 e d BLE¥ES RN =&
Mg A2 SITC 282 259 MBI &



o

EE AL At Aelnh whebd X (D
22 MiEkEE MplM¥EEel SITC 281
o RS oE Al At & 4 gl
asdel GNPl 754 BEtEhlzsel 7hsi =+
fER RS PR fbEE S TR B

2 e 5 ddl & A B K
2)ell M =28 A3 Zo] F4% = F59

B MERAKEES] Folal Aeiol A RN =
HEg ALl RS Tl fokftH =
A o] T},

A (@)l A2} 3Ee]
I P I AE 2

rlr

sl Mifgdith 2zt
BUgshar TERSEA
fLfEs A3 + dAdou, ARAAE &
Hy- B BRCRE) 2HS wE7] el A
R BRAC T NOLRERCE R
A stk ok
A o #iad 28 5F - 54
A=, #iE FALAES {Hikl AW

B 2
A=
=z %

an

= ol o &
FT5E 35

5) B Q:f(El"'Em F-F, Gl"'Gw,
H—H)7' #0858 E,F, G, Holl S84 354
HMLE hAE Q= f(E(E1 -E, F(FyFy)
G(Gr"Gu LH(H--HNE 242 5 Atk 3

S fgefhel 3‘*—1—5?“4 MY &AL,
ﬁ‘ﬁﬁ(ﬂ REBCE el sl A Ll (homoth-

Herbela qlowd 2 e Wbk

MOREHEY 5582

MFiel ZhesEA =

MRS MR

Figsimal Hinstgires 74
gl e 2 8= =, MO K

Abol o) WERUHAES MOEE FEAE

7 A DA (RpA e 4L Fuss(1977) #

et1c1ty)
% uxi@ﬂ:ﬁ}-l— 2% 7
s YN (4

A mEHL

L

.°l 7;}%

T

BN e Mo L
o ot e b

6) Fuss McFadden-Mundlak (1974) ol 2] &} Ay
WP B2 © e A )
BOREANKE, JEYE, GRME [, @ HEHR (B
@ EARERS ot 2 ® Bilgisse g1t

2 stetstis del gl

S
ZHE,

51

z“:
P‘J’ké&‘ki TAEE Aolth,
- HERAS MIBREEEE AE RV 9
WA olsol NWel HRER= = Aotz
ZHdet K Q)M FRE(X) - FFAX)S

(

X, K)=Go (i qie-Gny G+,
v D) e 2y

X, (- K)=Gp, (D1 Gr--Gny Gie- Qg
D) woveemneeiis (2)”

sho o] BAR & ek wR K o

t4:(homothetic weak separability) £ T ol 4]
X @9 X @)
X, (- K)=Go (P Di(qieqw),
2@ Gn) - s K)o (2)A
X, K) =Gp, (P b (G- qn),
pj(glq\) p””K) ..... (2)B
of ol mAETH Aq7IA pE ERMEER

, p= WMAMKERE Yebd
ity - EABERIER p, pe BAERM - R
Aol g “fEfE"elet & 4 glen ol &
< w3 CR{ERL - AR tig ATel=h
T otk wepA] ol &gt o]
Ale¢-2 4 ¢9lE Hotelling EM7}
D f)ﬁﬂ gl A= Aed 5 glen, &gl
Al MIREECERL SR - SRAFKRE
KR HEE 5 e Aeldh,
RS WEOHTE A e
o FlME# (GNPl &

=
& o

3]
k

=
L
FA 4

‘it
=

Aps Bas g

ok 2d RERMe PR AHEEE
MIEHE o= ERE o IO §F



Aol siv REHEMEN T rEAAC I
t}, ol¢g L 2AEE WFAIE EEE
TPl Egkere shedl, AEERE GIE
ERLs e bl AR BRARHS 5
(duality) ol }74% ozl &3] A€,
a2 o)2A FAR Rk Eame =
Mg gt 2 3E FF BRI F (semi-
definiteness) < FA1712 & @7t U=
o, o1¥ & HEEd AHEE EE ASF
B hEEERESE Jhete el E@sivs
FHeo] A7z AUk, BE olek 22 K
< EEE Mt FRsEA = fiEiEEe
gng ¢ 9lojok gy,

EEERE A4EE MERHEEE X0
2 A9 GNPEEOL 22kfisre) 7bsd 4
FOERE & AE EEH A s
AR A e o MERBEE T4 “—ik
W EFEL AHSRT 2 olfrE o] KB
Faert B = AEER AH8A BEKER
- HFEM (R - B (2F) MHES
WEA7lE 5 GNPESZE 259k she 1
KERE g D& Euler &%, Young &

A
E=

NAE

7 EEERES #REE¥c == O B¥(parame-
ter) 9] fHECF A& A, @ #HE HFEN AL #
ol Lol¥ A, @ FHEe) TRT R, @ Bk
W B ARG BRI A dolel & A
® AN B HARRES AT 5 Uk
dobe A Sel AAHZ glth

8) il ghEsfEfrol otel &8 (global) i
AEN KRS A MEEEERE NS
tete 4L Diewert-Wales(1987) o 218} A
A2 Aok,

9) R AEHBZE #5417+ Euler HES
el N (Youngdl FH)d w2 HEE
P, B8t R4k (homogeneity) ol w2 &
Euler & & 24 Fuss-McFadden-Mundlak
(1974) o)) F=59} ik,
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of mE = WG, PEFREGES 2F
REAIZNE FFelr] w#elct,

Aol A AH42 BEIFIEE# = Diewert
-Wales(1987) 7} 3abd “BEH —ikd o=
EE(SCGM) " 24 &5 o] EHEATH

N N
G2 K)/E=3 3 s,P.P/2Z 6:P)

N N N
+§1 b,Pl+ g;bzt-Ptt_'_ bt(é‘l esz)tz

AZNA sus by by bee FEHHK EERK
#t e oed 22 Euler HES UE54]
AR

S =5, (Slutsky #FEHE) -oooeeeeee (4)
ﬁl S,= 0 j: 1, cveeeeeee s N
(Cournot #EAMEEE) ----oreev (5)

TR 1= BESE el ed 9714 &
ol

FVEFLAL 19 2AAE A FO2A A
Aok gt EHEA RERARAR 9
7 B Bk FHge s dasded, A

HEY £ Avde 67 2 BEd
o

Bt RE, SRR, () RARR
Bt () SEFREBE Hotelling E 3
as4 K (3)& BAMREE, ROER &
AR 2 Gad A3 B Hikgge o
Agich, ohebA EAMHSEBE D, wAfHR
HEE X, RARERHE M, HHEEH
e Lolzta 3w,

32

(322, SrPrP)
Z(Zkﬂkpk)z

QZZJSDJR _ 0
K Zkngk ”

+ bp+ bpe t+b: Oot*



X__ ZJSXJ]DJ (ZkZZSkLPkPl)

K~ 6P, " asgpy Tt beitodd

M h ZJSMJP] _ (ZkZISkLPkPL) )

K~ 5.0.Ps HWZ(ZkﬁkPk)z + byt b t+b, Out?

L__ ZJSLIIDJ _ (ZkZlSklPkPl)

K=50p " useny ThTieIr0OL
G=D, X, M, L cooveeeeeeannnenienns 6)

b AREr 97 BRSSO EHINS
2 aAHY sldx sHEsa dernE E
- BAE D, X, M, L& kiiftis - %
PTG T AUt g H3AER
2ol gt Dol THgkel L gy,
747 8 el & AU
Diewert-Wales(1987) & #HMHE A
X (6) o] IK[REFE AT $IEsh= MR
#gete AE 1d = dor, R (6)2 HiE
of Wl A 1RKFEKel, [s,]7F BEERK
A% XN 62

(positive semi-definite) 1751<1
Bl Al AH 2Zxgot Ao,

ks

e 3

b

Om, .= °F

o]
AX .

= K (6)S LESMAA F5F 5+ Qe
BIAMS, Wb, (ORATE (5)%H

=ZHEe el Aoz RN () =29 &
8 ForHE B3d HHEMHE e
o}

1AELE

it

e

i A Bgk (aggregator func-
tion) 2 2 AA Ao HRERE 4N
22 HodFe weeld, #Gehd K (6)
ehd @Sl oislA Zbe] TS M
£ 7 ded, HES Ho sl (weak
separability) féffel BOr=l™ TSR &
AEREE TAEE BHERC] TRk
BES S 922 F sl & GNPE#
7V HorEEERE A AHA dANAE b
R AR e faEfirt AR FHA
AN E LR AAE HASRT

A

53

THEENE S WA YA BEe R
749 AQ7} ARR

ARA o FHEME X (A% X (B
o al Aol vehd A 2 RN FIH
Bilkohe) SEERE ol gshel il - HAC] o5
HOREE 2e VA RAFIMNSEE - B
BHE YU EASE RIESREE R
ABRERE FIMRE - TR SENE
FAT 5 UEF St Aotk wed T
BOMol A Bt BABRECH 1K KB
AR, FHEEHOZ QA LR
S OFEER e fERHE 18T &
itk sbgehE,  BACHRIFT SR AR
W) o BARALHEN (BRI S e
e SGM BME E%T 5+ sk,

XR(Q, X):Z]El V4.9,
X 25 arqs)
+di(Ze.q)t

+sz1qz + szdqzt

MR (g, M) _ 2,2.7,4.q,
M 22 frqr)
+dt(58.q) 1

+ Zzgzaz—*_zz(jrtqlt

9714 XR(MR)2 &P (AL,
X (M) #ERdRERA) S Jepl
772.]7 dl’ JZ’ dlt’ gzt! dtg}' Jtl\:—:— E}%‘?} 7EL%

Euler f&f#& 52170,

71]'

Yo7, Ty T F, e 9)
? 7,=0 F=1, e N oeveeins (10)
> 7,=0 F=1, eeeeeees N coevenes (10")

2

B v BACEXE wdsiay Ao, «(8)
E OEHEA BERNEFERAR A 2AA
7 BRERY LES 3T el



R BRAS BRRCERN #Ed e
3 (7, (8) 24-¢] Hotelling FE# 2} Shephard
ERE ol g3 73 5 9low g3 o]
EA Lo,

X: 27w q; PPN ]

X Giaa)  “2Changr? TN !
+ dt dzl‘z
E=1, ceemeeees N cevreeiiiiiiia, (11
m, 27,4, 2r2iTudeds | 5, 5
—r=lE = di+d,t
M (Ekﬂqu) : Z(ZkBth)z it
+d,B.1
=1, creeereee N cerenrerreniaienniens (12)
I, JE

frEEmeze X (6%
A7 Aol A

WEMFEES AT
X (1D, 12) HEES
o, R (6), (1D, (12) H7H2 BEES B
SLAERS AR el 0ol dksrike]l Q
ga RETD, = X 6O)dMc MERES
BAZARSLE Y7z, X QD (12) =54
© RREER B - RAS ML BERA
22 vdded, oA FozA fhaHdT
¥ RE4rEctE (homoskedasticity) R E el )
= BAx REWHS #wEkIA "d. X (6),
(11), (12) =l fBAELEHC] A FE BirHEE SRl
= 15ffe] A7t dded, &S K (4), (5)

10) S:1FAE(1990)2) EWEH= 1975~889do] s =
Ao ARgAAe SHHIYA ZA 1971~749
Be7E BlwsesEdr, BASEREE (1=
A BRT AXNY GNP=ZEXE Gt 2
A HHAEE A,

54

Ee X9, 10022 Fo43 HIKE 054
Aok g},

HEE A% BWhe 1971~864) A3 8

B M AT (RRE BAHED, HEE
SrEPR GNPREH(EEIRT BIREE), %iE
HR(1990) o) BLE3ES) HFHY EHS AASE

TRHO Fo] B3= Ao, Fag £ SITC
SRel whet N2 FEE BIEE RN ARE
= 1682 EARELe] LIk ot 400 9)
EECZ WA AT, 19 RHEES ©
RERHS 2 el B KK, JREls 2
KEABEXE  Fol, FolBlT 2 FRIHRRE,
@ #MHEANR 2 SEEBIEE Kt 5%
%, O 18, L, AR, ¥ 2 Sga
HERBLEYE  BIRGBUEE © FLEE
Prdin BUEZE  HT GBS, MR R s
&R, 449 BALEELS O kErhs
2 el BUEE (LB, A, AR,
SeaEEn BEE, @ #MEAR ¢ 7}%‘?1]
FEGER ) RSB BEE O #Hvs
G, #ebk B sl i s%E © K
B, R O RABLEE | o], Fojmiy
FRRIHAREE ; BBIREBmELSE Bl
B Aol s Tov) 2o} 358 (Divisia
index)7} 29ew, RE FEKiEEHE 19854
d 1°] =% s, = 7 e HEo
2= Tu) Al ol BEREU) 293, BABS
fRe MEL S MINEHES BERRE 94X

€ FFdA 2A"ddn s1gsgdd. e
A AAZ ALE" ARAELS 198519 BA
HARIEECT 1o] S22 2499 Aold,

X (6), 1D, (12) < #WALH HotD A
BiarhRe F4L “BRER Agdd, o
A TEEAG A X 1D (120

wl
=

FA 8,



(R 1> SGM H& #E1E (HEHE)

T EAE R AR
LT B A BB GNPHig
ar, 0.18093 (3.78) -0.16511 (-3.53) 1.72705 (1.82)
;1 0.37751 (2.83) 0.07772 (1.26) 0.14977 (0.21)
31 -0.51940 (-4.15) -0.18594 (-1.68) -1.16559 (-1.30)
s 0.14951 (0.87) 0.05170 (0.82) 0.00000 (0.00)
3z -0.21814 (-0.99) -0.13926 (-1.25) -0.00001 (0.00)
Q33 0.00000 (0.00) 0.00000 (0.00) 0.00000 (0.00)
b 0.15450 (15.33) 0.23336 (22.96) 1.36974 (3.88)
b, T 69211 (24.82) 0.10306 (9.12) 0.14738 (1.04)
by 0.13788 (2.29) 0.55850 (16.59) 1.16263 (3.43)
by 0.09803 (5.09) 0.14127 (12.89) 1.81033 (6.85)
b -0.00971(-10.90) -0.00098 (-0.95) 0.12465 (2.32)
bas -0.02777 (-8.33) -0.00035 (-0.32) 0.22752 (5.71)
bs: 0.00286 (1.06) -0.00010 (-0.05) 0.13964 (2.65)
bay 0.02821 (10.98) -0.00125 (-1.47) 0.03170 (0.70)
b, 0.00012 (0.42) 0.00010 (1.74) -0.00619 (-3.39)
aly ;-4 177.53 206.83 26.71
(log likelihood)
()Y HfEE WEE 3t Jebd,
a2 AR oA AFEe] e X DH FESE AA "dd,

®) A fCASt] B dRAS] BAEKS T
ghoh, olE B LBl A &R A
EisdERe EREHEE AHedd. 2BREERX
ft #fEel 5L FMisEHe @iBmiERe
SMEREE FAR AR, ERiFHAERT B
RER=9 7 ot wdsslr] g Sk
BEE obdzte wlel sivh Zelx 2B
R M delal #HEMESS FIML (full

information maximum likelihood) #E{E 2

11) Fuss(1977)& Hausman®| SEE#EHE A14T
FI(full information) & K= 1BELEHS ER
SAAREN W2 TEERS] RAHEMEE
°ﬂ o Aste] TRRHEEMIT FIML #EEd S

53 9ok,

12) P}c%’xﬁ%hk°

o)) A A A=

Wiley-Schmidt-Bramble(1973) <)
Diewert-Wales (1987) 7} &

a,
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R - AR EEL 2 GNPt #R8ET
HRERX RS g A4 AFEE T
AR [s, 1475012 25 BEERRGETS 335
AANA Foh, BPERFREGT RS A8A
= FEAR (eigen-value) o] 2% 03 ZAY
Aok stdl, FAH [s, J475e FHERE F
feo] #e ZE Aol 7+ 144 <l ol
R BRIRCGER R fHNS 7ekA 9o
A AR 7HRC dstA EEEEEE
BEe] fuld £ s AE XAFE Aol
b A" [s,]17510] EEKEIT Aok
& EEKH HES TEFA71A Eie A
o = BHELEHER (reparameterization) & 53
A [s,]7v BB fFoRiG S
2E HEg 5 dd.

oT

2472 5.9



o] #EL [s,]E E=A1TH (ower tri-
angular matrix) (a,]% [a,]79) F22 K%

e Rolth, &

S=A-AT =& S;j:%' Air Ui

ANAN A=[a,]olz W jpiold a,=00]
o,

ol ot e FEild 5,71 BHEEMYol7] wl o
FAHE & AT HHE WA= AL
ofvch, vt AlpEo] EFEMHEEES A
A A2z B hRRAERY FERRAA ]
B e S3A ol Folaldh, FEGEREEMT
(non-linear regression) ol & SHAZAM =Z =2
1% 8] Davidson-Fletcher-Powell & Ak#}4] o]
AHEE e, FERREESMT BREED
of Fel=e] Qo FHHRBESSTEE A=
la;] 175 BRERS #EHE7E T4,
S=[s,) IR ERHEEM s X 134
R,

= o)
FAL

IV, & EfE

EERMTY REE FAE MEREE
3H FEY BRERES ALY ZRNENE
& Fa717k golstrke ddl Ao 971A
FUES ol EARSLIL MERY o BE
#igel PlAE FFS A TS HKEN
HARSZ BAY § ol

HEBIEEINN FAH22 H4agd
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&,=a2ln Q;/aln P,

webd GNPEHE 7Asy Ut B
@B RA - SETERY BED L
o BAEL b Rew FALL,

*°G P

Ezj:gﬁj—aﬁ.@ .............................. (15)
,j=D X, M, L

RO M o et A 2 T HR A
RRWOMEES 7T 5 Avh b WA
A7 HRIEM S HATERC 22 7 HERE
MRS fmEiest WEEMLS $AF TR
4 Qe Aoldh, Zdd] T KRN
W P At TR 13 ¥4 2
ok Bk RAE K (15)sh AR WAL
& P A, oA Kl T RAS
B T2 Aol A S BTN Z R
HOEE A HRENIEY RBHRE et
A el FoA A% BEEKS Hi
WA (NS oes 2o, RbEKS)
ASE fAA EHDh

5o 0% D e,
Ni=g2 2 (16)
M O &,
Ny=—32 5t (16)

i=1, - 4

TR RXAAEE FE A FHAR
medol & AL RE(EE RA) HRER
o] fEi%(q. =& g)°o] H¥ o AR A
it (5 BA) AR ERABKE 24
R (D(EE X (6)2 EBASE BAMHE
ERG 2 g MRQ )6 mage ol



ot & TEERY R(=E RA) BREE
o] fEigeol Hstatd RIEA BRERER
R RA - FBRR) HERY B
BR7Y s Aold, olst 22 AF}:
7tAe] Wk RIEEEEE v, R ARERER
m) 7t BRSERL ERA) AN AR sE vFH

et -

R (BRA) S B EARE M v P,
ozl FHA E3E sl (sek,) 2 B4
B3, TEEES] A olE F MR
#22 thg K o] AR,
NK:N;\;—FSJ L SERTTIITITTI PR RRTPISTLE (17)
—Ng+§,8mm .......................... (17)
714 NE(NK) & BABZAR Fo9xL

B ER R ABRER) Aol X
EANS JYebla, NI(NT)LS RIBEERA
m)o] FARE o &I ERA)BERER Aol
o} RAEIES JderdH, s,(5)E Bkl
Hal gk iR ERA)BRER 7o & GRA) L
HE, ef(ef,)S A8 BEREIES Jelnd
g, X ADF R A7)ANA M (ND = e
I Slutsky OB s, * 2,6, e%,)
< FriaRiel i 5 o,

(E D~(E DllE AAZAR Fize
o BEAMEE, RS, BRATE, $EEXR
o EEEMEES 2 LEiERlY] EMEIE
delsle] qlom, (F 65~<FE 1Dl it
HERERE, RABRERS EREMEE) 22
TERRER Y] EMAEVE A=) )

E D~<E B dehd EREMES

13) FEBBU % RIRAEME HEE S Fuss(1977)ol
AAR Aol
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BEke RXEMEHES BM == wWxl B
Rl A sheth o, EARTEIEMEZF HIERIESE
o 2REHHANA FERH A wREM
izt Bold HIKMFMEKEE FAse o F
Eie A2 RBRERA don, ol ofY
ool F EWE AR MERME oz
& o ool wbw GERMEES BAERES 2k
Bl A =g Aol s RXEEES Bol
9 HHKEE TASE o F HAmS A2
fUBBAILR 2o, el obuw o] & A
We A2 WHERFED ddz Z 5 gl
E 2> BEHEe FHMEREE BRER
of WA mlEEa o]lAE ThA BERNEL,
wINER, WAEK, 64 52>
o °]& RS F33 BRMEHKESR oA
el F ogtelth webd <FE 2de Jehd
BYEES fFRE 2w B BALt
e wmibitaT s BB oo, ®A
TR BEFENE R deS
T Sk aelER REERKCIY BRAER
= B®cl bHI}YE BAEKS Sodse A
olth, <FE 2>ol veld EHEHEES Fke
198639 7% BIAMEEC] 1% A<sid H
WfiGel 0.74% S7bsh, sRHMEROIY &
AR =e BE 1% Asshd BEAMES
°] 0.06%, 0.42% =¥ 0.26% #Hxdos=
Aolth, BIAMAS BEE EEEMMEE #HE
HARESE 0.28¢14 0.74 A=) 3718 Je
wWalem ®hnste A4 Ao

<E D debd EREMEMEES Brke
19861 9] -5 g&iiEK] 1% A8
witizel 0.18% F7hsht, BIAERKCIY &
ABR =5 Bl 1% A3t iy
°] 0.03%, 0.08% =+ 0.07% #2dci:

2 vEg %

i

E



K 2

BAfticel ZXEKEMEE

€pp €px EpM €pL

1971 0.3263600 -0.1650092 -0.1407547 -0.2059629FE-01
1972 0.3124355 -0.1472107 -0.1434137 -0.2181106 £-01
1973 0.3001588 -0.1405210 -0.1388727 -0.2076515E-01
1974 0.3006541 -0.1171853 -0.1607949 -0.2267400E£-01
1975 0.2892950 -0.1057869 -0.1515480 -0.3196016E£-01
1976 0.2842785 -0.1038156 -0.1403276 -0.4013526E-01
1977 0.2876582 -0.9548799E-01 -0.1391851 -0.5298503F-01
1978 0.2942513 -0.9248180E-01 -0.1369954 -0.6477396E-01
1979 0.3056028 -0.8676851£-01 -0.1444249 -0.7440946 E£-01
1980 0.3242736 -0.8494512E-01 -0.1696516 -0.6967696FE-01
1981 0.3389259 -0.8231973E-01 -0.1748649 -0.8174129F-01
1982 0.3674874 -0.7663639E-01 -0.1912703 -0.9958080E£-01
1983 0.4145893 -0.7125447E-01 -0.2225514 -0.1207835

1984 0.4762223 -0.7077203£-01 -0.2600206 -0.1454297

1985 0.5740507 -0.6914583E-01 -0.3202829 -0.1846219

1986 0.7482828 -0.6124959E-01 -0.4234633 -0.2635699

(R D HHEHES TRERELE
EXD Exx Exm EXL

1971 -0.3875843 0.8438102 -0.3642865 -0.9193952E-01
1972 -0.2467656 0.5557733 -0.2459673 -0.6304023£-01
1973 -0.1759965 0.4188510 -0.1935564 -0.4929813E-01
1974 -0.1461950 0.3525713 -0.1682450 -0.3813125F-01
1975 -0.1521874 0.3047033 -0.1150346 -0.3748126 E-01
1976 -0.1354225 0.2705196 -0.9376270E-01 -0.4133434E-01
1977 -0.1131357 0.2456037 -0.8385665E-01 -0.4861138E-01
1978 -0.9146567E-01 0.2283414 -0.7957623E-01 -0.5729948 E-01
1979 -0.7880318E£-01 0.2150339 -0.7660586F£-01 -0.5962484E-01
1980 -0.7202721E-01 0.2052089 -0.8233455E-01 -0.5084714E-01
1981 -0.7545647E-01 0.1949479 -0.7067482E-01 -0.4881669E-01
1982 -0.6862788 £-01 0.1872997 -0.6744474FE-01 -0.5122712E-01
1983 -0.5634704 E-01 0.1832074 -0.7104828 E-01 -0.5581210E-01
1984 -0.4853673E-01 0.1816224 -0.7366797E-01 -0.5941764E-01
1985 -0.3996603E-01 0.1811448 -0.7724549E-01 -0.6393324E-01
1986 -0.2969641E-01 0.1786838 -0.7907735E-01 -0.6990999FE-01

58



K &

BARES TREBELE

Emp ELx ELm ELL
1971 0.1973814 0.2174845 -0.3454027 -0.6946305£-01
1972 0.1865539 0.1908736 -0.3134918 -0.6393564E£-01
1973 0.1643130 0.1828520 -0.2883346 -0.5883056E-01
1974 0.1804267 0.1513251 -0.2812843 -0.5046743E-01
1975 0.2204101 0.1162955 -0.2694321 -0.6727338E-01
1976 0.2162111 0.1107482 -0.2445558 -0.8240357E-01
1977 0.2086348 0.1060916 -0.2177627 -0.9696369E-01
1978 0.1895485 0.1113258 -0.1928468 -0.1080274
1979 0.1870611 0.1092501 -0.1843467 -0.1119644
1980 0.1908097 0.1092110 -0.2023597 -0.9766101E£-01
1981 0.2206468 0.9728977E-01 -0.2074728 -0.1104639
1982 0.2349746 0.9252432E-01 -0.2067014 -0.1207975
1983 0.2355274 0.9508362E-01 -0.2055669 -0.1250441
1984 0.2425421 0.1001957 -0.2106772 -0.1320607
1985 0.2529638 0.1055535 -0.2179267 -0.1405906
1986 0.2738565 0.1054772 -0.2245540 -0.1547796

Aeolck, webal AEEMMANA R EEES

A fES

wide KRR, BARE =<
ke Wk dSE&
Al gifitinel AR

& 5 vk 97
SEME I HEMRHE

d A% FEsE FA6 e Ao ey
o & RS LB o2 bkl
1% A%3E A% KB 1971360 %

0.84% 7M1 %
Z7H %
fE R J)thel et

e ad

Ro=Z

Ao, 19861 del= 0.18%
2300, Rbfae B

e e Ate
e RSB S

L.
ANy

T &

R IRIERCR 7 A&dke A& ovlsty &/

pesfLol e A e

BlanzERE, i

b Sl BubftRE ) AMHoE o 2 K
22 o AGE AS oula,
G Dol UErd RATBES) ST

ofah BIRERER &

S RATEE 1%

o2 ERAEK
o] stZ Zha

1% A

s A
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22 vepged, #EMESS RATEES

A FEEEEE -0.1814 -0.35 H w9
a71E€ FAsA. H AFEAA RA

FEE BAdE, smibittiaas #ThR 2
FERAE WHREERE ol F 2 ok 1986
de] A BAMEGEEE 1% dsstd &)
0.27% <7vsks, #iVERKe 1%
ARES 0.11% F7t8t= AL
2 veideon, Eaol 1% M3 BRAE
7t 0.15% #Aadte A2 depyg,

(K Dellv FEIFES EREMEMT Jet
o, AR A SEHEEE AT
%, BAME, RmBEES MR E olFx
stk H ZEBMEES 29 198639 A
i EIE] 1% A5sd SEMERE 0.33%
Z7teta BWERK! 1% 4esd SEEE
= 0.60% S7tste Aoz dvetdod, &
AfEtgel 1% Awsd $HEEc

gl

<



& 5> BBHEEO FREREME

ELD ELX Em ELL
1971 0.6752907E-01 0.1283352 -0.1624099 -0.3345445E-01
1972 0.7131175E-01 0.1229580 -0.1606992 -0.3357054E-01
1973 0.6695481E£-01 0.1269155 -0.1603227 -0.3354758 £-01
1974 0.8325688 E-01 0.1122312 -0.1651485 -0.3033956 E-01
1975 0.1139867 0.9292071E-01 -0.1649709 -0.4193657E-01
1976 0.1193577 0.9423393E-01 -0.1590507 -0.5454095E£-01
1977 0.1230494 0.9528260E-01 -0.1502247 -0.6810730E-01
1978 0.1175996 0.1051852 -0.1417508 -0.8103400E-01
1979 0.1239539 0.1093648 -0.1440026 -0.8931599E-01
1980 0.1357291 0.1168132 -0.1691462 -0.8339611E-01
1981 0.1746239 0.1137726 -0.1870197 -0.1013769
1982 0.2066377 0.1187048 -0.2040415 -0.1213009
1983 0.2321310 0.1356423 -0.2270793 -0.1406939
1984 0.2795557 0.1665412 -0.2721505 -0.1739464
1985 0.3674531 0.2201508 -0.3542830 -0.2333208
1986 0.5987915 0.3275806 -0.5437340 -0.3826380
Rase Ao eyt S B£WH Bt EEHEEY EIPEHACEE BEY A

Mo TMEES AE FERhmeldith
AL 19819 % HEBES AR FHR
3 A6 A7E A

oz A, a2 SHEES EEWL
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ojg} o] (F D>~ Sl vrehd KAE
e FFEE T4 ddde BEE Aol
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F dem o] =R E o]&3H (E D~E
5ol viehd RRGEMAES] BkE Ecob W%
ez M £ 5 Aok, <K 29 98 &
W BEREEC] Aed de BEAfi 71
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ofy

s @AMRel Radd, 714 BAE
o] Astd BRfkiRel F7hske AL
A A Zow, gAEK) Assd &Kl
fitiho) Fbsta AT UBRRA A=
BRAREREESL SasEe AR G473 294
o ¥8 RAEEY SHETE WxH
12l 97] d ol RAERE AL SEIHERESY
e FEta ol AL RAFE - HEHE
kg e BAtiEe Hbs 7HA
o, = &4 LES SEEES sk
AE BATES WAPE ML, oA
BEE - RATES #hR A BN
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s dolx £HE 5 dth dE Eo &ilt
5ol 1% Asstdcxn 714 o HKHE
BERBRE (B D~ oA F4E $
itk ERHUER 1% LABERZE 19861 ol
Aotz s REMEBES (K DA 354
0.18% =7hsta, BAMES <& 2> 3}
o] 0.06% #2sE, MATFEE & D
oate] 0.11% S/, SFEHEE <K 5
o osted 0.33% F7ME Aoz FALAG,
BEEKS ERS RNMEEHEEmME st
sgRILEA T (ABRGR ol BIAMKRS Ax
A7l &7t 9o, e #iERIMR
d e MAFES ®mE fEsts 2t
NI, EIHES Bine = SEIEEY Ein
£ fdste 27 sl

S

>

o R ¥

o=
=N
L

% 2

W AHHLL HEE RAERK 1%
sty A n RAERTEIR

| (E DA 0.22% Z7)E 3,
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A2 (E DAAMAR 0.42% F7hstz,
BIEHAS <& DAAMAFE 0.08% F7tst
o, ZEEEE E DAANG 0.54% Z7}
& Zolt, RABKTESE RAFI 3
7hata igAR e MRREl s HEFEEY
st ol HENFEEST WM
Zell = BRMEI RbEBe BE #
wale Aok, A He/K#] 1% LRM
F71 198610 ddet s, o] AL EAME
e 0.26% ®AMHES 0.07%, BRAFE
£ 0.15%, EMES 0.38% 27 ZaARe
Aoz FARL,

(R O~E 1D (E D~ B d¢
= BRMERCER ) R (X 6~% 9)
o} ERARERERE S R MEME (R 10~% 13)
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(K 6>~<(E Do F53 HREERER
B2 EREEEE eSS AdA Ad
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v A SR EERhR, 2 kM,
FRE, KEFNAFE, HEES FHA
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ol & el &9 ERBERERS
B-WaBRE 2d, a4 EEG A

=3
TTHEL :‘1,



(E &

BB B T REMEMEE ¢ 15

WA N NE Ni;
1971 0.3031481 0.7939845 -0.2901053 0.3678289E-01
1972 0.2754170 0.6410166 -0.3557197 -0.4940695E-02
1973 0.3380640 0.5953627 -0.4948952 -0.1968029E£-01
1974 0.4458578 0.8061045 -0.9524670 0.5307618E-01
1975 0.4512658 0.8102826 -0.9725010 0.1565544E-01
1976 0.4695001 0.8631309 -1.067974 0.5862797E-02
1977 0.5018410 0.9021082 -1.149598 -0.8747960E£-02
1978 0.5209044 1.057951 -1.326868 -0.2364635E£-01
1979 0.5937656 1.042608 -1.361916 -0.5942196E£-01
1980 0.7545805 1.183236 -1.651511 -0.8109622E-01
1981 0.8752402 1.496603 -2.073273 -0.1036229
1982 0.9447575 1.796055 -2.397647 -0.1558666
1983 1.146882 2.228706 -2.958946 -0.2334359
1984 1.680432 3.492705 -4.614718 -0.3767972
1985 2.940896 6.679415 -8.647893 -0.7912738
1986 3.268490 6.987627 -8.941184 -1.136251

&K D HHBHERC TREKEME - 23

N NE NE N
1971 0.2148449 0.5906121 -0.1158466 0.1541998
1972 0.1729327 0.4006306 -0.1375875 0.1197975
1973 0.1914341 0.3301500 -0.2104759 0.1077428
1974 0.2173642 0.3847163 -0.4036871 0.1541780
1975 0.2129168 0.3678108 -0.4082504 0.1322260
1976 0.2068301 0.3647038 -0.4339640 0.1329496
1977 0.2093571 0.3509666 -0.4474760 0.1327560
1978 0.2036805 0.3855094 -0.4866747 0.1258263
1979 0.2191618 0.3570063 -0.4727290 0.1115949
1980 0.2515683 0.3605605 -0.5208195 0.1138997
1981 0.2541569 0.3960625 -0.5780901 0.1228183
1982 0.2354231 0.4027159 -0.5794640 0.1286249
1983 0.2386642 0.4104398 -0.5997345 0.1338379
1984 0.2502949 0.4621703 -0.6722798 0.1414370
1985 0.2528376 0.5072050 -0.7272966 0.1483987
1986 0.2546902 0.4809811 -0.6776719 0.1206841
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<K &

WHBRERS T XEREMRE | 3¢

N Ng; Ni Ni
1971 -0.5518666 -0.7483339 1.800916 0.3430943
1972 -0.6786468 -1.155845 2.101276 0.2889905
1973 -1.168610 -1.651863 2.930938 0.3083876
1974 -0.6622885 -1.013046 2.021559 0.6346588 E-02
1975 -0.7021243 -1.096036 2.079853 0.2300986E-01
1976 -0.7294284 -1.183089 2.141256 0.4178213E-01
1977 -0.7631342 -1.256776 2.201856 0.6365785E-01
1978 -0.7221833 -1.368394 2.257776 0.6114331E-01
1979 -0.8994769 -1.475773 2.495428 0.9485696 E-01
1980 -0.9063605 -1.348650 2.382390 0.7783006E£-01
1981 -0.7967288 -1.304781 2.229651 0.6680605E-01
1982 -0.7237466 -1.326930 2.153058 0.8491853E-01
1983 -0.7038060 -1.333568 2.119193 0.1013889
1984 -0.6416624 -1.307276 2.039399 0.9116104E£-01
1985 -0.5837637 -1.309348 1.979748 0.9450759E-01
1986 -0.7155645 -1.506343 2.248389 0.1522015

KR D HRHBREECS TREREME 45

NE N§ N Nii
1971 0.8673657E-01 0.5294578 0.1017256 0.1258902
1972 0.3499900£-01 0.3230280 0.1113057 0.8644059E-01
1973 -0.9445518E-02 0.2340988 0.1089913 0.8520643E-01
1974 0.1215122F-01 0.2574864 -0.6372062E-02 0.8930575E-01
1975 0.6886229E-02 0.2213704 0.3170571E-02 0.7327609E-01
1976 -0.4558928 E-02 0.1933819 0.5498335E-02 0.7619825E-01
1977 -0.8540206E£-02 0.1619232 0.1256290E-01 0.7965780E-01
1978 -0.1018600£-01 0.1546215 0.1204381E-01 0.7186205E-01
1979 -0.2195308£-01 0.1287067 0.3954212E-01 0.6873816 E-01
1980 -0.2065532E-01 0.1171202 0.4111652E-01 0.6762750E-01
1981 -0.1678646 E-01 0.1138839 0.2862940E-01 0.6922104E-01
1982 -0.1798475E-01 0.9994256E£-01 0.3136518E-01 0.7397672E-01
1983 -0.1787503E-01 0.8861721E-01 0.3312413E-01 0.7934112E-01
1984 -0.1592527E-01 0.8810714£-01 0.2936642E-01 0.8007412E-01
1985 -0.1376339£-01 0.8411952E-01 0.2787145E-01 0.8291721E-01
1986 -0.1842307E£-01 0.7975143E-01 0.4054181E-01 0.7681363E-01
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& 10 BWABHERC TREREMEE (B

N N N NE
1971 -0.2322856 0.8429861E-01 -0.3514009 0.1539852
1972 -0.2089032 0.7893683E-01 -0.3343647 0.1508394
1973 -0.2160778 0.5258588E-01 -0.3100642 0.1852214
1974 -0.2646142 0.2700424E-01 -0.2765420 0.2328676
1975 -0.2285036 0.2664555E-01 -0.2598597 0.1922858
1976 -0.2046041 0.3367674E-01 -0.2774708 0.2038424
1977 -0.1945768 0.4214916 E-01 -0.2810083 0.2156734
1978 -0.1911874 0.5899822E-01 -0.3103107 0.2496530
1979 -0.2182857 0.5866457E£-01 -0.2718142 0.2470886
1980 -0.2212996 0.4787681E-01 -0.2444266 0.2154895
1981 -0.1988250 0.4641043E-01 -0.2402275 0.1851692
1982 -0.1823880 0.3939126 E-01 -0.2366455 0.1729409
1983 -0.1765690 0.4490957E-01 -0.2478378 0.1739303
1984 -0.1808627 0.5598722E-01 -0.2697350 0.1839334
1985 -0.1707217 0.5640507E£-01 -0.2742161 0.1706060
1986 -0.1707473 0.5779339E-01 -0.2862638 0.1746639
1D RABREEC T REKBILE : 2
1971 0.8312482E-01 -0.3386393 0.1451729 -0.2350611
1972 0.9203758 E-01 -0.3341054 0.1644181 -0.2358422
1973 0.1029252 -0.2901231 0.1654747 -0.2666115
1974 0.1343089 -0.1921213 0.1011406 ~0.3246124
1975 0.1210615 -0.2170512 0.1307383 -0.3041806
1976 0.1211035 -0.2333603 0.1553185 -0.2876174
1977 0.1107098 -0.2291734 0.1807345 -0.2800337
1978 0.1100300 -0.2323987 0.1887225 -0.2592006
1979 0.1370333 -0.2282317 0.1732225 -0.2663707
1980 0.1388169 -0.2239831 0.1697566 -0.2869502
1981 0.1299049 -0.2415440 0.1851457 -0.2809794
1982 0.1227334 -0.2421701 0.1918178 -0.2790826
1983 -0.1236408 -0.2494104 0.1926457 -0.2724431
1984 0.1260462 -0.2640543 0.189139% -0.2618087
1985 0.1240242 -0.2750110 0.1892824 -0.2562223
1986 0.1043076 ~0.2843884 0.2073602 -0.2518335
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(R 12> BABREES TRERBME : 3%

N Ng N A

1971 -0.1678632 0.6364991E-01 -0.3137386 0.7254916 E-01
1972 -0.1469430 0.5881045E-01 -0.2964888 0.7112955E-01
1973 -0.1464960 0.3548053E-01 -0.2685965 0.9127732E-01
1974 -0.1735218 0.1580020E-01 -0.2427466 0.1191838

1975 -0.1511930 0.1471736E-01 -0.2296769 0.9672048 E-01
1976 -0.1309346 0.2024615E-01 -0.2392669 0.1053996

1977 -0.1237727 0.2821741E-01 -0.2360126 0.1138052

1978 -0.1192827 0.4313014E-01 -0.2552575 0.1385632

1979 -0.1357116 0.4268477E-01 ~0.2274443 0.1361243

1980 -0.1393529 0.3307801E-01 -0.2076074 0.1115224

1981 -0.1253298 0.3112232E-01 -0.2051271 0.9186184E£-01
1982 -0.1141622 0.2476079E-01 -0.2022967 0.8499672E-01
1983 -0.1091727 0.2930283E-01 ~0.2113970 0.8570004E-01
1984 -0.1114520 0.3813597E-01 -0.2291003 0.9173909E-01
1985 -0.1047132 0.3799518 £-01 -0.2346658 0.8345712E-01
1986 -0.1077381 0.3820132E-01 -0.2398052 0.8478796E-01

(R 13> BABREBRC ZTRERBEMLME 3
N N N N

1971 0.1992122 -0.2131048 0.2213382 -0.5528483
1972 0.2112872 -0.2153275 0.2508002 -0.5602516
1973 0.2406127 -0.1837125 0.2757637 -0.6209987
1974 0.3459166 -0.1210107 0.2354395 -0.7416297
1975 0.3311622 -0.1503091 0.2807008 -0.7309861
1976 0.2994876 -0.1553908 0.3038436 -0.6924961
1977 0.2712410 -0.1467471 0.3339408 -0.6761973
1978 0.2496298 -0.1367624 0.3328018 -0.6385158
1979 0.3123340 -0.1387667 0.3103033 -0.6682174
1980 0.3426348 -0.1477679 0.3184269 -0.7156532
1981 0.3314713 -0.1705525 0.3462008 -0.7145925
1982 0.3274282 -0.1800695 0.3712387 -0.7252989
1983 0.3204155 -0.1840137 0.3708425 -0.7128112
1984 0.3083248 -0.1868821 0.3527056 -0.6848256
1985 0.3066725 -0.2018666 0.3590139 -0.6817465
1986 0.2645818 -0.2033058 0.3767043 -0.6625341
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xR 2> HmEFEH

GNP A £ i A R B ST
(fE91) (fE%0) (40) (f40)
1966 10,370 2,990 - -
1967 12,812 4,053 - -
1968 16,529 5,231 — -
1969 21,553 7,036 — 1,199
1970 27,850 9,349 - 1,343
1971 34,167 11,554 — 1,414
1972 41,912 14,058 - 1,743
1973 53,763 18,309 — 2,516
1974 75,974 24,763 - 3,813
1975 101,358 33,483 48 6,434
1976 139,127 47,259 66 11,533
1977 178,066 63,569 78 14,924
1978 260,016 90,232 84 19,135
1979 308,018 120,406 108 22,023
1980 367,497 150,662 132 24,214
1981 455,281 184,364 132 24,102
1982 521,823 212,929 144 28,113
1983 617,223 255,044 144 32,389
1984 700,839 288,495 144 43,362
1985 780,884 319,689 144 43,654
1986 905,439 362,102 144 56,497
1987 1,056,298 431,635 144 75,949
1988 1,235,792 528,350 144 125,604
1989 1,410,663 619,031 230 212,115

w

2) pe FAAY.
g8, TSuAd, 49
- -, TAAEAAR, #

- Hz,
AAN8Y, TEAAALR,;, s,

11) 1970 o1& A EE 1975 Z1E ALY,
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Summary

The Multisector Model of the Korean Economy:
Structure and Coefficients

Park Jun-kyung
- Kim Jung-ho

The multisector model is designed to analyze and forecast structural change in industrial
output, employment, capital and relative price as well as macroeconomic change in ag-
gregate income, interest rate, etc. This model has 25 industrial sectors, containing about
1,300 equations. Therefore, this model is characterized by detailed structural disaggregation
at the sectoral level.

Individual industries are based on many of the economic relationships in the model.
This is what distinguishes a multisector model from a macroeconomic model. Each in-
dustry is a behavioral agent in the model for industrial investment, employment, prices,
wages, and intermediate demand. The strength of the model lies in the simulating the
interactions between different industries. The result of its simulation will be introduced
in the next paper. In this paper, we only introduce the structure of the multisector model
and the coefficients of the equations.

The multisector model is a dynamic model-that is, it solves year by year into the future
using its own solutions for earlier years. The development of a dynamic, year-by-year
solution allows us to combine the change in structure with a consideration of the dynamic
adjustment required. These dynamics have obvious advantages in the use of the multisector
model for industrial planning.

The multisector model is a medium-term and long-term model. Whereas a short-term
model can taken the labor supply and capital stock as given, a long-term model must
acknowledge that these are determined endogenously. Changes in the medium-term can
be analyzed in the context of long-term structural changes.

The structure of this model can be summarized as follow.

The difference in domestic and world prices affects industrial structure and the pat-
tern of international trade; domestic output and factor price affect factor demand; factor
demand and factor price affect industrial income; industrial income and relative price
affect industrial consumption. Technical progress, as measured in terms of total factor
productivity and relative price affect input-output coefficients; input-output coefficients
and relative price determine the industrial input cost; input cost and import price deter-
mine domestic price. The differences in productivity and wage growth among different
industries affect the relative price.
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Technical Efficiency in Korea:
Interindustry Determinants and Dynamic Stability

Yoo Seong-min

This paper, a sequel to Yoo and Lee (1990), attempts to investigate the interindustry
determinants of technical efficiency in Korea’s manufacturing industries, and also to con-
duct an exploratory analysis on the stability of technical efficiency over time. The
hypotheses set forth in this paper are most found in the existing literature on technical
efficiency. They are, however, revised and shed a new light upon, whenever possible,
to accommodate any Korea-specific conditions. The set of regressors used in the cross-
sectional analysis are chosen and the hypotheses are posed in such a way that our result
can be made comparable to those of similar studies conducted for the U.S. and Japan
by Caves and Barton (1990) and Uekusa and Torii (1987), respectively.

It is interesting to observe a certain degree of similarity as well as differentiation be-
tween the cross-section evidence on Korea’s manufacturing industries and that on the
U.S. and Japanese industries. As for the similarities, we can find positive and significant
effects on technical efficiency of relative size of production and the extent of specializa-
tion in production, and negative and significant effect of the variations in capital-labor
ratio within industries. The curvature influence of concentration ratio on technical effi-
ciency is also confirmed in the Korean case.

There are differences, too. We cannot find any significant effects of capital vintage,
R&D and foreign competition on technical efficiency, all of which were shown to be
robust determinants of technical efficiency in the U.S. case. We note, however, that the
variables measuring capital vintage effect, R&D and the degree of foreign competition
in Korean markets are suspected to suffer from serious measurement errors incurred in
data collection and/or conversion of industrial classification system into the KSIC (Korea
Standard Industrial Classification) system. Thus, we are reluctant to accept the findings
on the effects of these variables as definitive conclusions on Korea's industrial organiza-
tion. Another finding that interests us is that the cross-industry evidence becomes con-
sistently strong when we use the efficiency estimates based on gross output instead of
value added, which provides us with an ex post empirical criterion to choose an output
measure between the two in estimating the production frontier.

We also conduct exploratory analyses on the stability of the estimates of technical
efficiency in Korea’s manufacturing industries. Though the method of testing stability
employed in this paper is never a complete one, we cannot find strong evidence that
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our efficiency estimates are stable over time. The outcome is both surprising and disap-
pointing. We can also show that the instability of technical efficiency over time is partly
explained by the way we constructed our measures of technical efficiency. To the ex-
tent that our efficiency estimates depend on the shape of the empirical distribution of
plants in the input-output space, any movements of the production frontier over time
are not reflected in the estimates, and possibilities exist of associating a higher level of
technical efficiency with a downward movement of the production frontier over time,
and so on. Thus, we find that efficiency measures that take into account not only the
distributional changes, but also the shifts of the production frontier over time, increase
the extent of stability, and are more appropriate for use in a dynamic context. The re-
maining portion of the instability of technical efficiency over time is not explained satisfac-
torily in this paper, and future research should address this question.

An Estimation of Price Elasticities of Import Demand and
Export Supply Functions Derived from
an Integrated Production Model

Lee Hong-gue

Using an aggregator model, we look into the possibilities for substitution between
Korea's exports, imports, domestic sales and domestic inputs (particularly labor), and
substitution between disaggregated export and import components. Our approach heavily
draws on an economy-wide GNP function that is similar to Samuelson’s, modeling trade
functions as derived from an integrated production system. Under the condition of
homotheticity and weak separability, the GNP function would facilitate consistent ag-
gregation that retains certain properties of the production structure. It would also be
useful for a two-stage optimization process that enables us to obtain not only the net
output price elasticities of the first-level aggregator functions, but also those of the second-
level individual components of exports and imports.

For the implementation of the model, we apply the Symmetric Generalized McFad-
den (SGM) function developed by Diewert and Wales to both stages of estimation. The
first stage of the estimation procedure is to estimate the unit quantity equations of the
second-level exports and imports that comprise four components each. The parameter
estimates obtained in the first stage are utilized in the derivation of instrumental variables
for the aggregate export and import prices being employed in the upper model. In the

135



Summary

second stage, the net output supply equations derived from the GNP function are used
in the estimation of the price elasticities of the first-level variables: exports, imports,
domestic sales and labor. With these estimates in hand, we can come up with various
elasticities of both the net output supply functions and the individual components of
exports and imports.

At the aggregate level (first-level), exports appear to be substitutable with domestic
sales, while labor is complementary with imports. An increase in the price of exports
would reduce the amount of the domestic sales supply, and a decrease in the wage rate
would boost the demand for imports. On the other hand, labor and imports are com-
plementary with exports and domestic sales in the input-output structure. At the disag-
gregate level (second-level), the price elasticities of the export and import components
obtained indicate that both substitution and complement possibilities exist between them.
Although these elasticities are interesting in their own right, they would be more useful-
ly applied as inputs to the computational general equilibrium model.

Estimating the Tax Revenue Function of the Personal Incomes
Roh Kee-sung

The purpose of this paper is to estimate the revenue function of the personal income
tax of Korea. Unlike the traditional approach employing the data adjustment, this paper
explicitly includes the explanatory variables of the tax rate or schedule in the revenue
function and further estimates the functions by income sources such as labor, interest,
global, and dividend incomes.

One of the main findings is the GNP elasticity of the combined personal income tax
is around 1.2 when evaluated on the basis of the estimates of the GNP elasticities of
tax revenue from respective income sources, which is somewhat smaller than those in
the previous studies. Another interesting result is that the GNP and interest rate elasticities
of the interest income, are found around one and .15 respectively, as expected. Also,
the estimate of the tax-free income coefficient is significantly negative in the labor in-
come tax revenue function.
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Equity-Efficiency Trade-off: the Case of Inheritance Tax
Moon Hyung-pyo

This paper examines the effect of redistributive inheritance tax on income distribu-
tion and social welfare. The model used here is the Overlapping-Generations Model
consisting of individuals with different bequest motives where the lifetime income distribu-
tion in each cohort is determined endogeneously by the dynamic bequest process.

It is shown that the introduction of redistributive inheritance tax can improve the vertical
equity in the sense that the increase in tax rate reduces the coefficient of variations of
intra-cohort income distribution in steady-state. However, it is also shown that, the ef-
fect on social welfare, when measured by Benthamite SWF, is uncertain in general.

The numerical simulations show that, in spite of its equity-enhancing effect, the tax
increase can actually lower the steady-state social welfare within the plausible range of
parametric values, through the long-run output effect as well as the deadweight welfare
loss incurred by tax distortion. Hence, the problem of equity-efficiency trade-off can
arise in this case. However, if both the market interest rate and the elasticity of marginal
utility in individual’s preference function are sufficiently high, it is shown to be possible
that the steady-state social welfare is enhanced by the introduction of inheritance tax.

An Analysis of the Optimal Integration of Korea’s
Public Pension Schemes

Yoo Il-ho

With the introduction of the national pension, efficient integration of Korea’s four
public pension schemes has been discussed. The main point of such discussions is whether
to have a progressive scheme or an income-proportional one.

Under the assumption of a perfect labor market, it has been proved in the income
tax literature that the regressive tax scheme with the 0% tax rate to the most able per-
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son (person earning highest income) is pareto efficient, if there is an incentive problem
in the labor supply.

In this paper, a life-cycle model with a linear benefit schedule, when there is uncer-
tainty about future earning ability, is studied. It is proved that the second best pension
scheme is that having a progressive benefit schedule. This result implies that integration
into a progressive pension scheme, like the current national pension, is required not on-
ly for efficiency but also for equity.
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