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1998 1999

1998 1999 1
2,300 11,800
1,006 43.7% 2,061 17.5%
NTT NCC
(N=412) N=466 N=440 N=351

7,664.33 5,601.11 8,748.61 7,664.69 810229 5,080.52 8,579.45 8,705.33

4,388.94 4,419.26 13,753.36 12,285.76 6,401.27 9,103.04 13,983.90 13273.35

NTT 100.00% 42.88% 2041 55.72% 26.26 60.19% 22.19
NCC 25.35% 19.96 44.28% 26.26
31.77% 19.38 39.81% 22.19
FAX 28.92% 66.08% 49.32% 43.32%
35.29% 64.79% 50.39% 51.07%
NTT 3,791 7,092 *x 3,655 5,241 *x
NTT 4,835 12,761 *x 3,271 6,889 *x
NCC 3,287 3,460 *x 2,132 3,626 *x
3,858 7,107 *x 2,873 4,802 *x
11,980 23,329 *x 8,277 15,317 *x
NTT 3,507 6,346 *x 2,290 4,638 *x
NCC 2,295 2,421 *x 2,317 2,610 *x
6,002 8,767 *x 4,607 7,248 *x
NTT 7,228 14,125 *x 5,259 11,121 *x
5,525 7,712 *x 5,809 6,157 *x
12,753 21,837 *x 11,069 17,277 *x
** * 10
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1,364 21.15% 33.52% 25.21% 20.12% 100
162 26.11% 19.13% 33.34% 21.42% 100
678 29.32% 25.07% 27.29% 18.33% 100
771 14.95% 37.83% 25.73% 21.45% 100
FAX
768 28.77% 22.18% 26.59% 22.45% 100
639 12.69% 43.66% 26.29% 17.35% 100
499 357 24.40% 26.14% 25.64% 23.83% 100
500 739 409 17.94% 35.53% 26.40% 20.13% 100
740 999 329 26.05% 25.48% 29.05% 19.42% 100
1,000 431 20.13% 37.23% 24.76% 17.88% 100
1 214 30.21% 26.57% 21.10% 22.12% 100
2 412 21.39% 25.64% 33.27% 19.71% 100
3 331 18.27% 35.36% 26.58% 19.79% 100
4 390 20.05% 39.98% 23.05% 16.91% 100
5 126 19.87% 35.14% 18.29% 26.69% 100
6 39 9.19% 40.72% 25.33% 24.76% 100
7 7 0.00% 1.13% 98.87% 0.00% 100
8 2 0.00% 0.00% 5.51% 94.49% 100
34 363 15.79% 37.84% 17.87% 28.51% 100
35 44 402 21.70% 36.43% 26.73% 15.13% 100
45 57 375 20.21% 39.48% 25.68% 14.63% 100
58 386 29.47% 13.72% 34.87% 21.94% 100
172 19.61% 37.43% 17.19% 25.77% 100
1,089 19.06% 35.80% 25.38% 19.77% 100
31 34.00% 22.00% 13.22% 30.78% 100
201 33.58% 10.45% 41.85% 14.12% 100
19 15.54% 28.38% 7.99% 48.09% 100
1,365 20.07% 32.33% 28.03% 19.57% 100
156 30.00% 29.39% 17.95% 22.67% 100
1997 NTT 10.067 0.543 11.845 9.046
NCC 20.440 1.399 23.605 17.901
37.296 0.711 38.142 36.783
1998 NTT 9.234 0.499 10.823 8.280
NCC 17.338 1.408 20.577 14.819
35.601 0.368 35.997 35.064
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N NTT

NCC

560
608
198
689
440
157
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N=2285, =-3631.069

-0.0003 0.0001 -2.329 *x
-2.4E-05 0.0002 -0.138
-0.2466 0.1966 -1.254
0.0798 0.0506 1.576
0.2159 0.2080 1.038
0.3478 0.2263 1.537
1.0658 0.2045 5212 *x
0.1538 0.1689 0.910
1.2459 0.1467 8.496 *x
N=2285, =-3631.069
-0.0003 0.0001 -2.329 *x
0.0002 0.0002 1.099
-1.2444 0.3793 -3.281 *x
0.2563 0.0679 3.776 *x
-0.0784 0.2848 -0.275
0.6799 0.2954 2.301 *
1.4445 0.2667 5415 *x
0.1398 0.2479 0.564
1.3372 0.2000 6.685 o
N=2285, =-3631.069
-0.0003 0.0001 -2.329 *x
-6.2E-05 0.0002 -0.366
-0.1121 0.1674 -0.670
0.0310 0.0472 0.658
-0.3009 0.2188 -1.375
0.3866 0.2132 1.814 *
1.1501 0.2042 5.632 *x
-0.2097 0.1653 -1.269
0.8172 0.1423 5.741 >
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N=2285, =-3631.069

-0.0003 0.0001 -2.329 *x
3.45E-05 0.0002 0.186
0.1264 0.1974 0.640
0.1094 0.0527 2.078 *x
0.4399 0.2211 1.990 *x
0.0206 0.2528 0.082
0.6500 0.2224 2.922 *x
0.1551 0.1766 0.878
0.2984 0.1617 1.845 *
N=2285, =-3631.069
-0.0003 0.0001 -2.329 *x
0.0004 0.0002 2.031 *x
-0.9586 0.3898 -2.460 *x
0.3117 0.0719 4.336 *x
0.4732 0.2895 1.634
0.3763 0.3388 1111
0.7228 0.2861 2.526 *x
0.4721 0.2490 1.896 *
0.5190 0.2202 2.357 *x
-0.3460
-0.7830
-1.3330
-0.3160
-0.8330
-1.3480
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N=465

ao 0.0354 0.0245 1.447
. 0.3293 0.0342 9628  **
as 0.3102 0.0236 13.145  **
as 0.3604 0.0387 9.305  **
B u 0.1524 0.0734 2075  **
B 1 -0.1271 0.0634 2004 **
B 1 -0.0253 0.0438 -0.576
B 2 -0.0151 0.0861 -0.176
B 2 0.1422 0.0714 1.993  **
B s -0.1170 0.0548 2135 **
V1 0.0322 0.0082 3.004  **
V2 -0.0336 0.0116 2905  **
V3 0.0014 0.0048 0.292
y D -0.0050 0.0066 -0.765
y 0.0034 0.0024 1.456
N=453
t_
ao -0.0161 0.0117 -1.376
a. 0.3954 0.0125 31641  **
as 0.6046 0.0125 48381  **
B u -0.1934 0.0460 4204 **
B 1 0.1934 0.0460 4204  **
B 2 -0.1934 0.0460 4204 **
V1 0.0014 0.0048 0.302
V2 -0.0014 0.0048 -0.302
y D -0.0062 0.0013 4790 **
N=386
t_
ao -0.3521 0.0600 5871 **
. 0.2052 0.0623 3.2045  **
as 0.7948 0.0623 12.763  **
B u 0.0603 0.0357 1690 *
B 1 -0.0603 0.0357 1600 *
B -0.0603 0.0357 1600 *
V1 0.0097 0.0032 3.031 **
V3 -0.0097 0.0032 3031 **
y 8 -0.0024 0.0012 2064 **
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(NTT) (NCC)

NTT 1.0572 -0.7412 -0.2540 -0.0619
NCC 0.6974 -0.2540 -0.9872 1.3718
N=35 1.0043 -0.0619 1.3718 -1.3596
NTT 1.0563 -0.7449 -0.2504 -0.0610
NCC 0.6684 -0.2504 -0.9854 1.5034
N=87 1.0042 -0.0610 1.5034 -1.3582
NTT 1.0574 -0.7395 -0.2553 -0.0626
NCC 0.6790 -0.2553 -0.9851 1.4580
N=5 1.0042 -0.0626 1.4580 -1.3504
NTT 1.0523 -0.7629 -0.2324 -0.0570
NCC 0.2929 -0.2324 -0.9667 3.2108
N=21 1.0042 -0.0570 3.2108 -1.3486

(NTT) (NCC)

NTT 1.0026 -1.3434 0.3408

(N=39) NCC 0.9967 0.3408 -1.4434

NTT 1.0026 -1.3449 0.3423

(N=60)  NCC 0.9967 0.3423 -1.4409

NTT 1.0026 -1.3462 0.3436

(N=1) NCC 0.9967 0.3436 -1.4388

NTT 1.0025 -1.319 0.3394

(N=9) NCC 0.9967 0.3394 -1.4459

(NTT) )

NTT 1.0240 -1.1570 0.1330

(N=53) 0.9839 0.1330 -1.0894

NTT 1.0239 -1.1559 0.1321

(N=35) 0.9838 0.1321 -1.0898

NTT 1.0232 -1.1517 0.1285

(N=4) 0.9835 0.1285 -1.0916

NTT 1.0235 -1.1537 0.1302

(N=11) 0.9836 0.1302 -1.0907
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NTT-NCC ~ NTT- NCC-
4 0.1384 0.5032 1.4832
4 0.1313 0.5125 1.6051
4 0.1252 0.5001 1.5630
4 -0.0520 0.5614 3.2585
NTT-NCC NTT-

4 0.9044 0.5284

4 0.9034 0.5302

4 0.9026 0.5377

4 0.9053 0.5341
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1/2)

23

n NTT NCC NTT NCC
1 58 1.0573 0.7200 1.0044 -0.7403 -0.9870 -1.3683
2 100 1.0570 0.7075 1.0044 -0.7420 -0.9871 -1.3661
3 116 1.0564 0.6791 1.0043 -0.7444 -0.9857 -1.3608
4 134 1.0549 0.6014 1.0042 -0.7514 -0.9824 -1.3560
5 42 1.0560 0.6492 1.0042 -0.7463 -0.9843 -1.3555
6 14 1.0561 0.6297 1.0042 -0.7460 -0.9846 -1.3495
7 1 1.0570 0.6274 1.0041 -0.7418 -0.9854 -1.3400
(22)
n NTT-NCC NTT- NCC- NTT-NCC NTT- NCC-
1 58 -0.2549 -0.0622 1.2699 0.1494 0.5017 1.3904
2 100 -0.2533 -0.0617 1.3264 0.1462 0.5054 1.4417
3 116 -0.2509 -0.0612 1.4552 0.1363 0.5113 1.5603
4 134 -0.2440 -0.0596 1.8077 0.1085 0.5290 1.8923
5 42 -0.2491 -0.0607 1.5900 0.1236 0.5159 1.6861
6 14 -0.2492 -0.0609 1.6794 0.1120 0.5150 1.7704
7 1 -0.2530 -0.0622 1.6923 0.1013 0.5048 1.7828
n NTT NCC NTT NCC
1 53 1.0026 0.9968 -1.3502 -1.4326 0.3476 0.9003
2 151 1.0026 0.9967 -1.3486 -1.4350 0.3460 0.9012
3 101 1.0026 0.9967 -1.3453 -1.4402 0.3428 0.9031
4 109 1.0026 0.9967 -1.3441 -1.4423 0.3415 0.9039
5 31 1.0025 0.9967 -1.3419 -1.4459 0.3394 0.9053
6 2 1.0024 0.9963 -1.3177 -1.4958 0.3154 0.9243
7 5 1.0024 0.9965 -1.3292 -1.4697 0.3268 0.9144
n NTT NTT
1 61 1.0243 0.9840 -1.1587 -1.0888 0.1344 0.5258
2 78 1.0241 0.9839 -1.1574 -1.0892 0.1334 0.5278
3 91 1.0239 0.9830 -1.1563 -1.0897 0.1324 0.5296
4 103 1.0238 0.9838 -1.1559 -1.0898 0.1320 0.5303
5 39 1.0236 0.9837 -1.1544 -1.0904 0.1308 0.5328
6 12 1.0235 0.9836 -1.1533 -1.0908 0.1299 0.5346



7 1 1.0236 0.9837 -1.1541 -1.0904 0.1305 0.5330
1989 NTT , Random Effect -1.6736 1.2947
[1996] 1994  (panel data) Fixed Effect -1.8119 2.9224
NCC , , -1.1643 1.1905
(panel data) Censored Regression -1.1721 1.3035
1990 NTT 2
i ' ' -1.8469 0.1994
[1994] (cross-section data) 84
x ' ' -0.8769 0.2672
NTT NCC 13
: -1.56
[1993] 1990 (cross-section data)
(v2)
Appelbeeta  1975Q1 1983Q3 ¥ 056 138 -024 -054
[1990] Aggregate Model 0.72 129 -0.45 -0.89
15 (2/2)
Uni-directional®® Bi-directional® Uni-directional Bi-directional
Appelbeeta. 1977Q1 1986Q4 033 062 054 09 -021 -048 -036 -0.73
[1988] Panel Data Model 023 054 035 079 -039 -049 -059 -0.75
Appelbeeta. 1979Q1 1988Q2 026  -047 -042  -0.65
[1992] Panel Data Model -040 -057 -056  -0.83
Uni-directiona Uni-directiona
2 MA MA
1 5 MA NTT
(1995) p.110
14 8 6 16 17

15

17
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Appelbeeta. 1977Q1 1986Q4 012 0.74 -0.43 -0.49
[1988] 0.17 0.54 -0.45 -0.53
Lang & Lundgren 1988 ( , -0.013
[1991] 1 ) -0.016
(2 )
Larson et al. 1983 9 , , AR1 -0.75 0.54
[1990] ,
(3 )
( )
Munoz [1996] 1985 / , Random Effect -0.13 0.46
1989  (panel data) Fixed Effect
FAX 15 144 78 46 283
FAX 52 99 57 51 259
FAX 28 50 60 42 180
FAX 95 50 69 80 294
190 343 264 219 1016
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V,=-ap, +ay + i% i=1---,n 9

P = exp(Vl)/é: exp(V,)

t=

=expff ap, +ay + 1%%/5 expi ap, +ay+ ho (10)
t=1 4]

.. 6 ..
=e><p§ ap, + ﬁ%/élexp = ap, + t%g

. /6 ..
P, =exp§ ap, + z%ﬁ/té_lexp = ap, + t%g (11)
. /6 ..
P, :exp§ ap, + ﬁ@ﬁ/élexp S ap, + fhg (12)
. /6 ..
P, :exp§ ap, + 4(Th%/t{’%lexp S ap, + ﬁ‘% (13)
. /6 ..
Ps =e><p§ aps + 5%§/§16Xp = ap, + t%g (14)
. /6 ..
P, :exp§ ap, + 6%%/?:‘1@@ S ap, + ﬁ‘% (15)
i d (16)
(17) n

L —_ 6 P dn P dz‘t P d3‘l P d4‘l P ds‘t P ds‘t
- 1t 2t 3t 4t 5t 6.t
t=1

(16)
InL=4 (d, InP, +d,InP, +d, InP, +d,, InP, +d,, InP, +d,,InP,)
D s m ; 5 @an
=aad;cap + j%- Ina exp(-ap; + ﬁ1)+
t=1 j=1 e j=1 %)
(17)
Max InL (18)

a 1,213 41516
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1998 1999
9,040 8,503
3,168 6,038 9,206

1,507 2,954 4551  (49.4%)
1,571 3,084 4,655 (50.6%)
20 69 233 302 (9.9%)
30 168 505 673  (22.0%)
40 216 466 682  (22.3%)
50 233 382 615  (20.1%)
60 253 439 692  (22.6%)
67 34 101 (3.3%)
10 328 800 1,128 (12.3.%)
10 384 691 1,075 (11.7%)
20 522 987 1,509  (16.4%)
30 432 1,140 1,572 (17.1%)
40 452 857 1,309  (14.3%)
50 472 740 1212 (13.2%)
60 527 848 1,375  (15.0%)

254 403 657  (7.2%)
1,096 2,171 3,267 (36.0%)
425 972 1,397 (15.4%)

114 199 313 (3.4%)

103 195 298 (3.3%)

141 201 432 (4.8%)

161 333 494 (5.4%)
773 1,444 2217  (24.4%)
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