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Selection and imitation in institutional evolution: Analysis of
institutional change in Japan, 1960-1999

Abstract

This paper presents an empirical framework to analyze institutional changes, and
applies it to the evolution of economic institutions in Japan, specifically main bank
system and long-term employment. Ideas of evolutionary biology and organizational
ecology are applied to the empirical analysis of institutional evolution. The basic
question is how the mechanisms of selection and imitation work in the evolution of the
economic institutions. | focus on four factors of fitness, namely (i)growth rate, (ii)exit
(death) rates, (iii)entry (birth) rate, and (iv)rate of the change of attribute. (i), (ii) and
(iii) represent selection, while (iv) represents imitation. Constructing a data set on the
population of the industrial firms in Japan from 1960 to 1999, | examine how the
composition of the firm population has changed over time, with respect to institutional
attributes, specifically main bank relationship, to what extent the fitness factors (i)-(iv)
have contributed to that change, and whether main bank system has co-evolved with

long-term employment.
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1060 1970 1080 1990 1000
286 331 421 440 519

(67.8) (72.7) (74.5) (66.9) (70.3)

136 124 144 218 219

(32.2) (27.3) (25.5) (33.1) (29.7)

11 49 27 41 28

433 504 592 699 766

100 5,040,244 22,976,507 68,308,962 100,926,640 105,609,540
(76.3) (78.5) (73.5) (67.1) (65.6)

1,562,786 6,292,616 24643028 49,542,098 55,271,652
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135348 2429198 1976657 4403557 2,189,759
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2 1960-1970 )
A
1970
1960
1960 184 41 3 228 58 286
68 33 2 103 33 136
4 3 3 10 1 11
256 77 8 341 92 433
1960-70 7 48 41 166 0 166
333 125 49 507 92 599
B. (%)
1970
1960
1960 818 182 10 797 203  100.0
67.3 327 15 757 243 1000
571 429 273 909 9.1 100.0
76.9 231 18 788 21.2 100.0
1960-70 616 384 24,7 100.0 0.0  100.0
727 27.3 82 846 154  100.0




3 ( 1970-1980 )
A,
1980
1970
1970 254 59 0 313 18 331
79 38 1 118 6 124
34 13 0 47 2 49
Total 367 110 1 478 26 504
1970-80 56 34 24 114 0 114
423 144 25 592 26 618
B. (%)
1980
1970
1970 81.2 188 00 945 55 1000
675 325 08 951 49 1000
723 27.7 00 962 38 1000
Total 76.9 231 02 948 52 1000
1970-80 622 378 211 1000 00 1000
74.6 254 40 956 44 1000
: B
1970-1980 3

1970-1980



4 ( 1980-1990 )
A
1990
1980
1980 321 90 0 411 10 421
70 72 0 142 2 144
13 14 0o 27 0 27
Total 404 176 0 580 12 592
1980-90 39 42 41 122 0 122
443 218 41 702 12 714
B. (%)
1990
1980
1980 781 21.9 00 976 24 100.0
493 507 00 986 14 1000
481 51.9 00 1000 00 1000
Total 69.7 303 00 980 20 1000
1980-90 481 51.9 336 1000 00 1000
67.0 330 57 982 18 1000

: B
1980-1990



Table 5 ( 1990-1999 )
A
1999
1990
1980 363 55 0 418 22 440
93 122 0 215 3 218
29 12 0 41 0 4
485 189 0 674 25 699
1980-90 34 30 29 93 0 93
519 219 29 767 25 792
B. (%)
1999
1990
1980 86.8 132 00 950 50 1000
433 56.7 00 986 14 1000
70.7 293 00 1000 00 1000
720 280 00 94 36 1000
1980-90 531 469 312 1000 00 1000
703 297 37 97 33 1000
: B
1990-1999 4
1990-1999 14
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0.203
0.243
0.283
0.375
0.182
0.673

0.054
0.048
0.272
0.379
0.188
0.675

0.024
0.014
0.124
0.389
0.219
0.493

0.050
0.014
0.143
0.193
0.132
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1960-1970 1970-1980 1980-1990 1990-1999

493
0.37
-1.25
5.90
75
-254
1195

1.86
-0.04
-1.56

3.53

-2.3
-84.0
190.1

-7.49
-0.10
-4.49
-3.03
13
60.0
404

3.46
-0.47
-0.81

5.15
-136
-234
149.0




8 ( 1960-1970 )

A (100 )
1970
1960 1970
1960
1960 4,507,067 533,177 5,040,244 17,056,388 2,697,878 976,682 20,730,948
1,452,823 109,963 1,562,786 3,947,145 2210452 253,252 6,410,849
135,348 6,059 141,408 72,812 165,768 404,950 643,530
6,095,239 649,199 6,744,438 21,076,345 5,074,098 1,634,884 27,785,327
1960-70 0 0 0 2,012299 1231482 794314 4,038,095
6,095,239 649,199 6,744,438 23,088,644 6305580 2429198 31823422
B. (%)
1970
1960 1970
1960
1960 89.4 10.6 100.0 86.3 137 4.7 100.0
93.0 7.0 100.0 64.1 359 4.0 100.0
95.7 4.3 100.0 305 69.5 62.9 100.0
90.4 9.6 100.0 806 194 59 100.0
1960-70 62.0 380 19.7 100.0
90.4 9.6 100.0 785 21.5 7.6 100.0
B

1970 1960 1970 1960



9 1970-1980 )
A (100 )
1980
1970 1980
1970
1970 22546473 430,034 22,976,507 48,842,953 13,390,829 0 62,233,782
6,098,235 194,381 6,292,616 12,586,450 6,088,693 680,590 19,355,733
7,827,778 0 7,827,778 4,208,321 3,619,457 0 7827778
36,472,486 624,415 37,096,901 65,637,724 23,098,979 680,590 89,417,293
1970-80 0 0 0 2,959,835 1,544,049 687,812 5,191,696
36,472,486 624,415 37,096,901 68,597,559 24,643,028 1,368,402 94,608,989
B. (%)
1980
1970 1980
1970
1970 98.1 19 100.0 785 215 0.0 100.0
96.9 31 100.0 674 326 35 100.0
100.0 0.0 100.0 538 46.2 0.0 100.0
98.3 17 100.0 74.0 26.0 0.8 100.0
1970-80 65.7 343 13.2 100.0
98.3 17 100.0 /3.6 264 14 100.0
: B
1970-1980 3

1970-1980



10 ( 1980-1990 )
A, (100
1990
1980 1990
1980
1970 66,265,181 2,043,781 68,308,962 77,816,506 22,393,336 0 100,209,842
24358485 284543 24,643,028 19,614,346 22,522,212 0 42,136,558
1,976,657 0 1,976,657 1,147,433 1,872,277 0 3,019,710
92,600,323 2,328,324 94,928,647 98,578,285 46,787,825 0 145366,110
1970-80 0 0 0 2,734,220 2,718,887 4403557 9,856,664
92,600,323 2328324 94928647 101,312,505 49506,712 4403557 155222773
B. (%)
1990
1980 1990
1980
1970 97.0 30 100.0 77.7 223 0.0 100.0
98.8 1.2 100.0 465 535 0.0 100.0
100.0 0.0 100.0 380 620 0.0 100.0
97.5 25 100.0 678 322 0.0 100.0
1970-80 50.1 49.9 44.7 100.0
97.5 25 100.0 672 328 2.8 100.0

: B
1980-1990




11 ( 1990-1999 )

A (100 )
1970
1960 1970
1990
1970 97,729,651 3,196,989 #itHHHH#HIH 88,446,366 9,469,712 0 97,916,078
49,064,070 478,028 49,542,098 11,493,055 40,549,556 0 52042611
4,403,557 0 4,403,557 3,951,724 1,088,022 0 5,039,746
Total 151,197,277 3,675,017 #i###HHHHH 103,891,146 51,107,289 0 154,998,435
1970-80 0 0 0 1,718,394 4,164,363 2,189,759 8,072,516
151,197,277 3,675,017 ####H#HIHH 105,609,540 55271652 2,189,759 163,070,951
B. (%)
1970
1960 1970
1990
1970 96.8 3.2 100.0 90.3 97 0.0 100.0
99.0 10 100.0 221 779 0.0 100.0
100.0 0.0 100.0 784 216 0.0 100.0
Total 97.6 24 100.0 67.0 33.0 0.0 100.0
1970-80 292 70.8 27.1 100.0
97.6 24 100.0 65.6 344 1.3 100.0
: B
1990-1999 4

1990-1999 14
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1960-1970 1970-1980 1980-1990 1990-1999

gmm

gnn
gnm
gmn

4.559
4.366
4319
4276
0.106
0.070
0414
0.894
0.144
0.644

2.660
3.067
3.253
3.201
0.019
0.031
0.312
0.821
0.186
0.661

1477
1.874
1.589
1.649
0.030
0.012
0.057
0.186
0.205
0.507

1.008
1.079
1.001
0.951
0.032
0.010
0.056
0.106
0.102
0.234
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%

1960-1970 1970-1980 1980-1990 1990-1999

2.22
0.27
-0.37
-1.95
4.18
12.2
-16.8
-88.0
188.5

-4.93
-0.83
-0.07
-2.69
-1.02
16.8
15
54.6
20.7

-6.31
-2.86
-0.22
-1.55
-1.87
453
35
24.6
29.6

-1.43
-1.00
-0.39
-1.03
11
70.1
27.1
72.0
-79.3




14

1960-70 1970-80 1980-90 1990-99

SALES 0.786 ( 8.659) *** 0564 (5.352) *** 0.074 (0.325) 0.074 (0.678)
AGE 0.321 (2.019) ** -0.475 (-3.972) *** 0.041 (1 0.007) 0.100 (0.253)
MAIN -0.151 (-0.804) -0.123 (-0.840) 0.269 (0579 -0.780 (-2.574) ***
SALES -0.001 (-0.418) 0.003 (2.083) ** -0.002 (-1.077) 0.004 (2.867) ***
AGE -0.002 (-0.361) -0.004 (-0.964) -0.009 (-1.908) * -0.007 (-1.372)
MERGER 0.037 (3.512) *** 0.058 (5.433) *** 0.041 (2.186) ** 0.038 (4.363) ***
MAIN -0.004 (-0.817) -0.034 (-0.891) -0.004 (-1.176) -0.003 (-0.988)

Log likelihood 430.391 806.317 1040.530 1183.450

Obs. 413 455 566 658

Positive obs. 324 431 554 633




15

1960-70 1970-80 1980-90 1990-99

SALES 0.753 7541 *** 0.502 4134 *** 0.079 0.348 0.073 (0.669)
AGE 0.288 2173 ** -0.340 -1.212 0.005 0.009 0.099 (0.251)
MAIN -0.347 -1.434 -0.210 -0.631 0.280 (0.603) -0.780 (-2.574) ***
SALES -0.006 2.053 ** 0.002 1.222 -0.014 (-0.939) 0.004 (2837) ***
AGE 0.002 0.519 -0.006 -1.450 -0.009 (-1.799) * -0.007 (-1.377)
MERGER 0.051 3911 *** 0.062 5589 *** 0.040 (2162) ** 0.038 (4.365) ***
MAIN 0.210 3.295 *** -0.027 -0.612 0.030 (1.136) -0.002 (-0.469)
ENTAGE 0.001 0.631 -0.004 -2.686 *** 0.001 (1611) 0.000 (-0.011)
MAIN*ENTAGE -0.009 -3.407 *** 0.001 0.547 -0.002 (-1.300) 0.000 (-0.302)

Log likelihood 435.790 813.807 1041.860 1183.560

Obs. 413 455 566 658

Positive obs. 324 431 554 633




