1980-2002

JEL Q10 J43 J60
100 56
23111531 3320 (02)23822001 Email: fhuang@scu.edu.tw

(Agriculture and Economics), 34 (2005), 1-37

©2)



scale parameter



1980-2002 3

labor mobility

O 1962, Becker 1962

Jovanovic 1979, b; Lilien 1982; Neal 1995, 1999; Topel 1991; Thomas 1996; Farber
1999

1965 46.5%
2002 7.3% 72

1986 1995 1997
1979 ? 1971 1973 1975 1987
2000
7% 2002
72 72
WTO
1980 2002



1400000

1200M

1000000

8000[UT

6 00 0[UT

4000[0T

2000[TT

198019811982 198319841985 1986 19871988 1989199019911

9921993 1994

1
(1) 1980 2003
1980 0.70% 2003 3.09%
450% 14.98% 94.80%
81.93% 1 (2
1980 8909 2002 22,272 25
50790 1.9
120 59
A 80 <)
1980 73%
54% 2002 37%  16%
6% 19%% 23% 51%
ey
1980 ? 2.36%
2002 12.2% 57,924
(2 15247



1980-2002

1980 11.06% 2002
(3)25-44 ?

1975

1987 2000

©)

1997

2.88% 119,771
45-64 ?
45-64 ?
1979
? 19711 1973

D
el



2003 Harris-Todaro

@
@

2.1

1980 2002

50,000-63,000

15



1980-2002 7

15
5 5
(N 2
(3
(4)
17,000-25,000 1 1990
1980-1989 1991-1992
1980-1989 1993-2002 80 0
9 1980-1981 1981-1982  1988-1989  1993-1994
1994-1995  2001-2002
2
?
1
100%



0 2
12 12
12

?

12

12

12

2.2

15



1980-2002

Ta(

To

Ty

T1




10

To
3
To
T, 5
Dp D;
P1
1 To T
incompleted spells
Ty
3
2-a
To
Do*4 2-b
1
3
12

12
To
To T1
Ty
?
censored
D.*4
completed spells
3
To T1
To
1 5 T,
3

T1

To

To

To

Ty

Do



1980-2002 11
5 7 3
Do*4+52- P, To
T, 52 T,
4
5
2 5
right-censored spell 1
left-censored spell
censored 1
1
(G=1)
1 D;>12 1 0 T=D,*4
12>D;>5 2-a 1 T=Do*4
2 5>=D; 2-b T=(Dot+7)*4
3 P,<52 3 1 T=D¢*4+52-P;




12

2.3

2003

3A?



1980-2002

13



14

1981

2.4

1990

1988 -1989

0

1993-1994

CPI

80 1980-
2001-2002

1980 1994 80 90
1981-1989 1995-2002



1980-2002 15
2
80 1981-1989 90 1994-2002
926.00 12711 958.39 1048.40 42060 106316
43.95 33.34 44.38] 49.26 3742 4954
9295% 8254%  9337% (R 86.09%  6940%  86.48%
6.19%  1537% 5.81% 1182%  2491%  11.52%
0.87% 209% 0.82% 2.08% 5.69% 2.00%
7282%  8L04%  7248% 70.79%  80.78%  7055%
27118%  1896%  27.52% (R 2021%  1922%  2945%
1119%  3687™%  1015% (R) 881%  2847% 8.35%
84.39%  5955%  8540% 8450% 6335%  85.00%
4.41% 3.58% 4.45% / / 6.69%% 8.19% 6.66%
686344 660939 6873.74 1131134 1677880 1118285
10.70%  10.75%  10.70% 1981 (R) 194 (R) 17.00%  1993%  16.93%
1234% 1284%  12.32% 1982 1995 10.71%  1459%  10.62%
10.02% 940%  10.04% 1983 1996 14.58% 6.76%  14.76%
1065%  1030%  10.67% 1984 1997 955%  13.88% 9.45%
1233% 1433% 12.25% 1985 1998 11.67% 961%  11.72%
1019%  1164%  10.13% 1986 1999 9.63% 8.54% 9.65%
1305%  1328%  13.04% 1987 2000 1047%  1032%  1047%
10.27% 985%  10.29% 1988 2001 8.08% 9.25% 8.05%
10.44% 761%  10.56% 1989 2002 8.32% 7.12% 8.35%
1193% 1522%  11.80% (R 7.57% 9.61% 7.52%
31.20% 2522%  37.69% 39.36% 2883%  3961%
4054%  4687%  40.29% 202%  4662%  41.92%
1033%  1269%  10.23% 1105%  1495%  10.96%
8203% 8015%  8211% 40 8148% 8221%  8147%
1797%  1985%  17.89% 40 (R) 1852%  17.79%  1853%
17199 670 16529 12238 281 11957
1 2 3 1
1990 CH

3R



16

0 122 80
80
80
80 90
10-12
0
0
80 80
0
0 1997 2001 2002
2000 80 ? 0
80 90
40 40
80 90
3.
3.1

non-negative



1980-2002 17

OLS
T T
p.d.f. c.df. f®) F@® F(@®
t F(t)
t
t pr(T 3 t)=1- F(t)=S ()
t
t non-increasing
hazard function
t Dt
h(t) = lim PrtET+DYT3 1) _dF(t) 1 _ M) )
neo Dt dt  s(t) s()

f© h() s

T
X parametric probability distribution
exponential Weibull lognormal
loglogigic generdized gamma generalized F 3
M f© St

h(t) exponential generalized F
I g |
location parameter g scal e parameter



18

duration dependence | g t
()
T T
Kiefer 1988, Lancaster, 1990
w=(logT - xb)/s )
3
f(t) s (t) h (t)
Exponential |l exp(- | t) exp(- 1) I
Weibull gl t)g'lexp(- (I t)g) exp(— (I t)g) gl t)?
Lognormal  |f (- gIn(l t)) F(- gin(It) f(-gin(l t))
/F (- gin(i t)
Gamma : 916 No closed form |No closed form
ca) 3
Generalized F || g(l t)g'l/b(Mle)KMl No closed form |No closed form
. (1+ K)—(M1+M 2)
K=(M1/M2)( t)
b(M 1M 2) =beta function
Weibull with | s(t)e*1f g(1 £)f* [1+ all 1 ]—Vq sty gl t)?
Gamma
heterogeneity
Lancaster (1990)
g=1s
S T w T T
exponential  Waeibull loglogigtic W extreme
minimum digtribution T  lognormd W



1980-2002 19

Greene, 2002 | =exp(- x'b)
9=Ys
duration dependence
4 Waeibull
g>1 S <1 t
hazard rate
g<1 S >1 t
hazard rate
s(t X)
homogeneity inconsistency
Heckman and Singer 1984
heterogeneity Hui (1986)
s(tv)=vexp(- 1P} v
% Gamma didtribution
4
h(t)
Weibull g>1 s<1 t
g<1 s>1 t
g=1 t exponential
Lognormal t U
Gamma d>1 g<1 s >1
U
d <1 g>1 s <1
U




20

Generdized F

M1 M2

L ancaster (1990)




1980-2002
k R pdf. f()=[k*/dR)| evre
Y 1 E(vy)=k/R=1or k=R
S(t) = (‘f vs(t [v) f (V) dv
s =L+all ] h=swepleF?

3.2
n [
ti i X
f (&%)
S(ti|xi) Ci t
indicator function d=I1t£C)=1 t G
d, =0 n log-likelihood function

ti>C

19

INL=8 dIn F(4]x) +Q @- d)ins(t ) =8 diinh(t[x) +& Instx). @

i=1 i=1 i=1

inL =4 dfinnls I v)+ In st [, V)] + 2 (- d)in s(ti[x V)

i=1 i=1

=é’n1 d; In h(t;|x ,v) +§ In s(t;|% ,v).

i=1 i=1

h(t) s(t)
Newton Raphson

i=1

Vv

4



3.3
loglogitic exponentia
Webull lognormal generalized gamma
generdized gamma shape parameter |
1 Waeibull 1 |l s=1
exponential | =0 lognormal
generalized F generdlized gamma generdlized F
loglogsitc generaized gamma generdized F
I M1 M2 g=ls
generalized F 5
generdized F
generalized F M1 M2 1 s free
loglogidtic M1 M2 s free
lognormal generdized F M1
M2
5
generalized F
M1=1 M2 ¥ s =1
gamma M1 free M2- ¥ s free
Waeibull M1-1 M2- ¥ s free
loglogigtic M1=1 M2=1 s free
lognormal M1- ¥ M2- ¥ s free

Lancaster (1990)



1980-2002
4.,
lognormal loglogigtic
loglogisic  generalized gamma
likdihood vaue
4.1
Generdized F
M1 My
a =50 80
Hy:M, =1
lognormd
generadized gamma
likelihood value
loglogigtic

lognormal

21

generalized F

exponential Webull
generdized gamma

generaized F

exponential welbull lognormal

loglogidtic
exponential Weibull

1993

loglogigtic

loglogigtic

exponential weibull generalized



22

gamma
6
80 0
M1 M2 M1 M2
1.890 0.384 0.509 0.670
(0.271) (0.540) (0.706) (0.159)
Ho M; =1
H, M, 1 3.284 -1.141 -0.695 -2.075
z
M, 1 M,=1 M, =1 M,=1
Sgma 2.757 0.405
4.2
80 0 7 7

exponential  weibull

generalized gamma




80

2003

0

1980-2002

Farber 1999

1983

1999

23



24

Oi 1962 Becker 1962

Jovanovic (1984)
hazard rate
Parsons (1991)
80 6,363 0
11,311
1987 1988
80 90
1996
194
80
0

2003 80 0

1996



1980-2002

25



26

v
80 90
Exponential Weibull Gamma Exponential ~ Welhull Gamma
3.714***  3.754***  -8.990 4.348*** 4.276%**  4.455***
(0.000) (0.000) (0.546) (0.000) (0.000) (0.000)
1.301***  2.011***  1.997*** 1.373*** 1.197***  1.203***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
-0.207* -0.448**  -0.465** -0.109 -0.073 -0.062
(0.051) (0.040) (0.0412) (0.531) (0.594) (0.647)
-0.457%**  -0.643*** -0.676** -0.116 -0.115 -0.112
(0.000) (0.005) (0.012) (0.437) (0.323) (0.331)
-0.694**  -0.993* -1.083* -0.466* -0.410**  -0.377*
(0.012) (0.078) (0.094) (0.080) (0.049) (0.058)
0.842***  1.305*%**  1.633*** 0.401** 0.369** 0.360***
(0.000) (0.000) (0.000) (0.015) (0.004) (0.005)
0.160 0.124 0.365 / / -0.376 -0.246 -0.234
(0.487) (0.793) (0.476) (0.164) (0.245) (0.259)
-0.039***  -0.080*** -0.082*** -0.109*** -0.086*** -0.088***
(0.000) (0.000) (0.001) (0.000) (0.000) (0.000)
0.198 0.333 0.265 1982 1995 |-0.126 -0.093 -0.076
(0.198) (0.294) (0.436) (0.541) (0.566) (0.639)
0.203 0.387 0.356 1983 1996 |0.853*** 0.672%**  0.672***
(0.220) (0.258)  (0.332) (0.001) (0.001)  (0.002)
0.071 0.140 0.113 1984 1997 |-0.312 -0.239 -0.224
(0.661) (0.676) (0.753) (0.137) (0.147) (0.179)
-0.012 -0.102 -0.128 1985 1998 |0.259 0.201 0.198
(0.936) (0.740)  (0.708) (0.273) (0.278)  (0.299)
-0.012 -0.045 -0.066 1986 1999 |0.164 0.150 0.173
(0.939) (0.890) (0.855) (0.505) (0.435) (0.378)
0.011 0.003 0.025 1987 2000 0.080 0.070 0.074
(0.943) (0.993)  (0.942) (0.728) (0.698)  (0.690)
0.030 0.076 0.043 1988 2001 |-0.139 -0.109 -0.085
(0.856) (0.824) (0.907) (0.562) (0.564) (0.652)
0.268 0.563 0.628 1989 2002 |-0.052 -0.053 -0.048
(0.135) (0.129) (0.116) (0.843) (0.797) (0.818)
0.366***  0.789***  (0.811*** 0.279 0.196 0.173
(0.003) (0.002) (0.005) (0.216) (0.269) (0.315)
-0.162 -0.246 -0.317 -0.088 -0.084 -0.100
(0.154) (0.295) (0.232) (0.682) (0.619) (0.542)
0.053 0.188 0.078 -0.217 -0.185 -0.189
(0.716) (0.533) (0.814) (0.383) (0.341) (0.329)
0.586***  1.000***  1.108*** 20 0.415%** 0.337***  0.321**
(0.000) (0.000) (0.000) (0.009) (0.007) (0.011)
1.000 2.063***  7.989* (s) 1.000 0.782***  0.474*
(0.074) (4.234) (0.040) (0.309)
1.000 1.000 5.418** (1) 1.000 1.000 0.591*
(2.234) (0.246)
-4091.39  -3817.28 -3806.32 |Log Likeihood -1326.82 -1319.64  -1316.24
1. 16843
2. P-value

3 * k%

1%

**

5%

10%



1980-2002 27

4, 1
40
80 0 1%
0 80 0
hazard function
s ( ) 7
80 S 1
generdized gamma S
7.989 1 S 1
0 S 1
8 Weibul
generalized gamma exponential Weibull
Weibul  exponentia generalized
gamma Weibul likelihood ratio test
exponentiad Weibul generdized gamma
Weibul exponential generalized

gamma Waeibull



28

exponential Weibull Gamma
80
(s) 1.000 2.063 7.989
() 1 1 5418
Log likdlihood -4091.39 -3817.28 -3806.32
Likelihood ratio 570.14* 21.92* -
17199 17199 17199
0
(s) 1.000 0.782 0.474
() 1 1 0.591
Log likdihood -1326.82 -1319.64 -1316.24
Likelihood ratio 21.16* 6.8 -
12238 122338 12238
*) likelihood ratio GGD Exponential
GGD Weibull lognormal
GGD likelihood ratio test c?(2)
c2(1) c?(2) 59 c?(1) 384 *
GGD
(heterogeneity)

Heckman and singer(1984)  Lancaster(1990)

Weibul



1980-2002

29

80 90
1
90
9
Weibull Weibull
80 1981-1989 0 1994-2002
Coeff. P-value Coeff. P-value
2.485*** 0.000 4.247%** 0.000
1.893*** 0.000 1.139%** 0.000
-0.448** 0.037 -0.020 0.877
-0.637** 0.021 -0.092 0.413
-1.160* 0.089 -0.397** 0.035
1.630*** 0.000 0.350%** 0.005
0.443 0.367 -0.113 0.578
-0.076*** 0.002 -0.079%** 0.000
0.099 0.761 1982 1995 -0.125 0422
0.222 0.526 1983 1996 0.625%** 0.003
0.053 0.879 1984 1997 -0.183 0.258
-0.175 0.601 1985 1998 0.049 0.789
-0.123 0.729 1986 1999 0.105 0.582
-0.001 0.998 1987 2000 0.036 0.839
-0.015 0.966 1988 2001 -0.090 0.622
0.545 0.149 1989 2002 -0.171 0.393
0.719*** 0.009 0.185 0.261
-0.343 0.189 -0.046 0.770
-0.051 0.877 -0.131 0.483
0.978*** 0.000 40 0.299** 0.015
1.645+** 0.107 0.745*** 0.041
7.179%** 1.845 0.686** 0.152
-3803.13 Log Likeihood -1315.34

l * %%

1%

* %

5%

*

10%



@@@@@
» é"’)

/\
@9

0 ,
25 %% @ @
(Ofo) @x@@@@



1980-2002 31
likelihood ratio test
I :_Z(IOQLe_ IOgLu) (5)
L, L
| ~c?(n) n
10 10
Weibull 5%
10
c 2
c 2
80 HO WebU“ Cf 0.05: 3.84 C2= 28.3 Ho
H; webull
0 H ibull
0 Wé c0s=384| c2=86 Ho
Hi  wabull
0.
5
1980 2002 1990
1980-1989 1991-1992 ?
1980-1981 1981-
1982 1988-1989  1993-1994 1994-1995 2001-2002



32

80

1996
1994
80
scale parameter
S 1

generadized gamma

Weibul

Weibull

0
1996
0
0
exponentia



1980-2002 33
1
1980 1271224 1205172 57143 8909 94.80 4.50 0.70
1981 1215352 1152131 57419 5802 94.80 4.72 0.48
1982 1194176 1107441 74149 12586 92.74 6.21 1.05
1983 1232966 1135155 84128 13683 92.07 6.82 111
1984 1264664 1164924 85864 13876 9211 6.79 1.10
1985 1286373 1183362 92183 10828 91.99 7.17 0.84
1986 1312086 1198606 101169 12311 91.35 7.71 0.94
1987 1207447 1096265 97462 13720 90.79 8.07 1.14
1988 1080931 963749 99714 17468 89.16 9.22 1.62
1989 1039121 930866 93059 15196 89.58 8.96 1.46
1990 1017350 906909 97324 13117 89.14 9.57 1.29
1991 1114198 981896 114332 17970 88.13 10.26 161
1992 1052117 913704 120665 17748 86.84 11.47 1.69
1993 1014711 870547 122505 21659 85.79 12.07 213
1994 979917 836377 121546 21994 85.35 12.40 2.24
1995 955419 807704 124641 23074 84.54 13.05 242
1996 945515 792812 133942 18761 83.85 14.17 1.98
1997 875806 726666 126262 22878 8297 14.42 261
1998 799084 671771 106123 21190 84.07 13.28 2.65
1999 789173 655034 113373 20766 83.00 14.37 2.63
2000 757912 633046 104092 20774 83.53 13.73 2.74
2001 703677 583578 99691 20408 8293 1417 2.90
2002 720728 590523 107933 22272 81.93 14.98 3.09
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15-247? 25447 45647 657 15-247? 25447 45647 657
1980 140553 546263 554376 30032 11.06 4297 4361 2.36
1981 126254 522287 541539 25272 1039 4297 4456 2.08
1982 126824 510210 534087 23055 10.62 4272 4472 1.93
1983 112981 540117 556524 23344 9.16 4381 4514 1.89
1984 110945 540361 585109 28249 8.77 4273  46.27 2.23
1985 108229 520355 621569 36220 841 4045 48.32 2.82
1986 111726 510974 650833 38553 852 38.94 49.6 2.94
1987 83806 468274 613742 41625 6.94 38.78 50.83 3.45
1988 69613 429588 542528 39202 6.44 39.74 50.19 3.63
1989 54751 387383 543228 53759 527 3728 5228 517
1990 50000 380363 543156 43831 491 3739 5339 431
1991 46392 434103 574171 59532 416 3896 5153 534
1992 49070 399634 549001 54412 466 3798 5218 517
1993 51750 386761 510893 65307 510 3812 50.35 6.44
1994 42362 374110 501120 62325 432 3818 5114 6.36
1995 33000 356841 488957 76621 345 3735 5118 8.02
1996 30496 350554 499178 65287 323 37.08 5279 6.90
1997 30558 297448 481410 66390 349 3396 54.97 7.58
1998 16427 268629 448201 65827 206 33.62 56.09 8.24
1999 23092 265141 430105 70835 293 33.60 5450 8.98
2000 2239 241683 420976 72857 295 3189 5554 9.61

2001 21267 228593 377146 76671 3.02 3249 53.60 10.90

2002 20782 218594 393396 87956 288 30.33 54.58 12.20
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Abstract

In this study, we investigate the impacts of both individua and socioeconomic
characteristics on the employment spells of agricultural workers in Taiwan
during eighties and nineties. Our results show that individual characteristicsplay
the mgor roles in influencing the lengths of the employment spells among
dternative specifications. And, the estimations need to take into account the
impacts from unobservable factors. The youngers and the more educated are
less likely to have longer employment spells in agricultural sector. Males are
more likely to move to nonagricultural sector, especialy in nineties. As the
socioeconomic characteristics, agricultural earnings, regions, and time periods
are also play the important roles. The agricultural workers who have lower
earnings or who live in west central Taiwan tend to stay longer in agricultural
sector. The agricultural workers in nineties tend to have longer working hours
and to stay longer in agricultural sector than the workers in eighties.

The values of scale parameter are substantially greater than 1 in eighties and
significantly smaller than 1 in nineties. It reveals that the employment spells are
shorter in eighties than in nineties. Agricultural workers are less likely to move
out of agricultural sector in nineties.
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