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Abstract

Drinking to have social intercourse is one of Taiwan's business customs,
and the habitual behavior of drinking in Taiwan is totally different from those
of other countries. Driving under the influence is the main cause of traffic
accidents whose consequences are serious and have to be discussed. In order to
assess and compare the effects of appropriate penalties and factors (including
age, gender, education, class of vehicle, times of day, and types of road) on
accident from driving under the influence of acohol, this thesis collects
accident data during recent two and half years in authenticated organization
from March, 2000. Multinomial logit models are used for analyzing the effects
of appropriate penalties on each accident resulting from different degree of
drinking (including non-drinking). Besides, this study uses several models such
as accelerated failure time model, Cox’s PH model, and dynamic model of
Surviva theory in dealing with time intervals between driving accidents with
same level of drinking.

The results show that, compared with the undeclared, declared penalty
within six months in January, 2001 increases the probability of driving
accidents under the higher influence of alcohol higher DUI accidents, BAC
0.55mg/L . Putting the penalty into practice in June, 2001 decreases the
probability of higher DUl accidents and lower DUI  0.02mg/L BAC
0.55mg/L  accidents. Male, nighttime, and 41-50 years of ages increase the
probability of higher DUI accidents. Male, sedan, and 21-30 years of ages
increase the probability of lower DUI accidents. Daytime, college and above
degrees, normal signalized intersections, flashing signalized intersections, and
un-signalized intersections decrease the probability of higher DUI accidents.
Daytime, college and above degrees, and un-signalized intersections decrease
the probability of lower DUI accidents. This research reveals the same tendency
between multinomial logit models and models of survival theory. Dynamic
models interpret better than non-dynamic models.

Keywords appropriate penalties, driving accident under the influence of
alcohol, logit model, survival theory, Cox's PH model, accelerated
failure time model, dynamic model
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1.1 86-90
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86 |3.126(2.735|2.428| 344 | 302 | 384 18(‘)9 11.0% 10‘21 93.295
87 [2.720(2.507|2,007| 265 | 236 | 236 | 9.7% | 9.4% 1;;8 144,989
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3.1

3.1.1
Two-Dimensional table
3.1.2
Christensen
R.(1990)
1.
H,:P =R *P, 1=12,...,1;j=12,...,J
H,:H,
[ ] |
J
2.
3.
m, =n.* Pij H,
m° =n.xp, =n.*(p,*p,)=n.*(m /m)x(m, /m.)
=n.x(m /n.)=(m, /n.)=m *m, /n. n.(m..)
H, M, =M *m, /n.=n *n, /n.
(3-1)
xzzii(n” M) -1 1 3-1
i=t =1 My,
4.
a
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6.
3.2
Multinomial Logit
Ben-AkivaM. and Lerman S.R. 1985
Uin
1.
Uin:Vin+8 in
Ui, n
Vin n
€ in n
Vln Zﬂijxijn Xijn
i
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P _ 3-3

Maximum Likelihood
Estimation, MLE
3.

Likelihood-Ratio Index
Likelihood-Ratio Statistics

2 _ LL(ﬂ)_ LL(O)
7T LLE)-LL0) >
LL(8) B
LL(0) Equal Share
LL(*)
LL(*)=0
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— 2[LL(0) - LL(B)]~ X 2df

3.3
3.3.1

survival

f(t)y T

3-5

3-6

3-7

(df)

failure

Kleinbaum D.G. (1996)
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F(t)=PH(T <t)= ] {(T)aT 3-8

(hazard function)

h(t):LimPr(tST <t+AfT=t) 1) 2.

A0 At S(t)

At

(cumulative hazard)
H(t)= [ h(T )T 3-10
0

t (survival

S(t)

S(0)=1 S(w)=LimS(t)=0 3-12

t—o0
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3.3.2
h(t|X) X

(multiplicative hazards model)
failure time model)

w(X)
Xl X2
h(t|X1) _ V/(Xl)
h(t|X2) ‘//(xz)
(proportional hazards model)

Cox w(X)
hit|X )=, (t) = exp(x)

ﬂxzﬂlxl+ﬂzxz+----+ﬂpxp B 1=1,2,....

w(X)
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Cox
proportional hazards model)
D.G.(1996)

2.

h(t}X )= hy [t = w(X)]* w(X)

exponential model

log-logistic model
Klein J.P. and Moeschberger M.L.(1997)

1 exponential model

ht|x)= 2

/’t=eXp(—Zp‘,7ixiJ A>0
i=1
2 weibull model
1 1
h(fx)= 1L 2ot
O

32

log-normal model
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Kleinbaum
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1 >0 1
(o}
exponential model
1>1
O
<1

3 log-logistic model

11
h(t|X):;L_Z“t”_l/(1+(/1t)il) 3-19

4  log-normal model

h(t|X):01{\/;_ﬂexp(—;Into__ﬂjz/(l—q)(lmo__ﬂj] 3-20
90 6 1
90 4 1 5 1 7 1
4 1 5 1
7 1
30
Kleinbaum
D.G. 1996
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h(t]X )= hy (t)* exp(AX + X (t)) 3-21

BX=BXy+ o Xy + ot By Xy g i=1,2,.....,P1
X(t)=6,X,(t)+ 8, X, () + .+ 5,,X ), 8, 1=1,2,.....,P2

BX X
SX(t) X (1)
3.3.3
f(t)
F(t)
h(t|X)
(e, x) p
L
T L T L
S(t)  G(t)
T, L ti=min T, L n
(T..5)
(uncensored data) o, =1
5, =0 i=1,2,....,n f(t) g(t) T; L;
(Ti’é‘i)

Prit, =t,6, =1)=Pr(T, =t,T, <L, )= f(t)* G(t)
Pr(t, =t,5, =0)=Pr(L, =t,T, > L, )=g(t) * S(t)

n

L= T006)» o) <ot ) st )T

i=1

i=1
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G() 9(t)

n-k k
1 <to<....<t, . 1<ty Ri:R(ti) ti

Cox

L= H th, (t; )+ exp(x )+ Sl x I * {S{t;[x )~

[T )+ o)+ expl H, )+ epl )+ esol-

- i]j{exp(ﬁxi Y expl A )} * ﬁ{ho (t)* > explp, )} .

ieD jeR

[Tt H, () »explss )}

R(t;)
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3-35 3-23

maximum partial likelihood estimation method

J.P. and Moeschberger M.L. 1997
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4.1

2468 47.67 2392 46.20

437 8.44 414 8.00

197 3.81 206 3.98

109 2.11 104 2.01
1291 24.94 1063 20.53

345 6.66 412  7.96

173 3.34 203 3.92

157 3.03 183 3.53

5177
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4.2

62 67 53 2286|2468
15 8 6 408| 437
10 4 4 1791 197
0 2 0 107 109
75 32 19 1165|1291
3 8 4 330 345
6 2 3 162 173
0 1 3 153] 157
171 124 92 4790 5177
4.3
21-30
31-40
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4.3

20 491 9.48 403 7.78
21-30 1480 28.59 1439 27.80
31-40 1310 25.30 1387 26.80
41-50 992 19.16 1044 20.17
51-60 493 9.52 491 9.48
61 404 7.80 405 7.82
7 0.14 8 0.15
4.4 4.4
21-30
4.4
20
13 6 4 468| 491
21-30 42 54 31 1353| 1480
31-40 43 27 25 1215/ 1310
41-50 47 23 16 906| 992
51-60 17 9 9 458| 493
61
9 5 7 383| 404
0 0 0 7 7
171 124 92 4790|5177
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4.5

4.5

4170 80.55 4078 78.77
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4.7

874 16.88 917 17.71
1739 33.59 1694 32.72
1392 26.89  |1433 27.68
1172 22.64 1133 21.89
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4-8
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4.9

2254 43.54
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265 5.12
631 12.19
4546 87.81
5177
4.10 4.10
4.10
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4.11
774 14.95
783 15.12
1798 34.73
1622 31.33
200 3.86
5177
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49 20 20 1309] 1398

122 104 72 3481|3779
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6 39 21 12 9521024

7 43 20 19 1148|1230
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4 22 8 6 557 593

5 27 12 14 752 805

86 3 40 64 60 19 1694| 1857
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2 1 1 35 39
87
24 62 59 38 1659| 1818
25.34 47 41 30 1631|1749
35 60 23 23 1465 1571
9 6 7 203| 225
88
14 55 54 32 1491|1632
15-24 47 41 30 1631|1748
75 60 23 23 1465 1571
9 11 8 280 308
88
12 55 49 31 1414|1549
13-22 47 41 30 1631|1749
73 60 23 23 1465 1571
4.4
89 3 3 91
23 88 10
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91

4
4.15
0.25mg/L
0.25mg/L
4.2
4.3
4.15
88/4 14 6.25 |210 93.75 224
88/5-9 22 6.83 300 93.17 322
88/10-11 13 5.39 |228 9461 241
88/12-89/1 23 8.28 |255 91.73 278
89/2-3 18 6.54 |257 93.45 275
89/4-5 21 6.38 |308 93.61 329
89/6-7 24 6.38 |352 93.62 376
89/8-9 11 3.33 [319 96.66 330
89/10-11 18 5.25 |325 94.75 343
89/12-90/1 21 5.30 |375 94.69 396
90/2-3 22 6.38 |323 93.62 345
90/4-5 19 5.94 |301 94.06 320
90/6-7 16 5.14 |295 94.85 311
90/8-9 14 498 |268 95.37 282
90/10-11 15 4.50 |318 95.49 333
90/12-91/1 9 3.51 |247 96.48 256
91/2-91/5 15 6.94 |201 93.05 216
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2D

4.16
2 4.17
2 4.16 4.17
4.16 2
88 10 -89 9
110 1719
89 10 -90 9
110 1887
0.45 =1, X%y 005=3.84
4.17 2
10-11 31 553
12-1 44 630
2-3 40 580
4-5 40 609
6-7 40 647
8-9 25 587
4.86 =5, X?y_0.05=11.07
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4.18
0.02mg/L 0.02mg/L
4.6
4.7
4.18
88/4 21 9.38 [203 90.62 224
88/5-9 34 0.56 |288 89.44 322
88/10-11 19 7.88 (222 92.12 241
88/12-89/1 26 9.36 252 90.65 278
89/2-3 21 7.63 254 92.36 275
89/4-5 27 8.20 [302 91.79 329
89/6-7 31 8.24 (345 91.76 376
89/8-9 19 5.75 311 94.24 330
89/10-11 21 6.12 [322 93.88 343
89/12-90/1 30 7.57 [366 92.42 396
90/2-3 25 7.25 320 92.75 345
90/4-5 24 7.50 (296 92.50 320
90/6-7 18 5.78 (293 94.21 311
90/8-9 18 6.40 (264 93.95 282
90/10-11 19 5.70 (314 94.29 333
90/12-91/1 14 5.46 (242 94.53 256
91/2-91/5 20 9.25 196 90.74 216
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2D

4.19 2
4.20
4.19 4.20
4.19
88 10 -89 9
143 1686
89 10 -90 9
136 1861
1.436 =1, X%y 0 05=3.84
4.20
10-11 40 544
12-1 56 618
2-3 46 574
4-5 51 598
6-7 49 638
8-9 37 575
2.95 =5, X?y_0.05=11.07
0.55mg/L
0.55mg/L 0.25mg/L
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0.25mg/L 0.02mg/L 4.21
4.10
4.11
4.12
4.21
88/4 8 3.57 | 6 2.68 |7 3.13 [203 90.62 | 224
88/5-9 7 2.17 |15 4.66 |12 3.73 288 89.44 | 322
88/10-11 8 3.32 | 5 207 |6 2.49 [222 92.12 | 241
88/12-89/1 |14 5.04 | 9 3.24 3 1.08 [252 90.65 | 278
89/2-3 9 327 | 9 327 [3 1.09 254 92.36 | 275
89/4-5 11 3.34 |10 3.04 |6 1.82 [302 91.79 | 329
89/6-7 14 3.72 |10 2.66 |7 1.86 [345 91.76 | 376
89/8-9 4 121 | 7 212 |8 2.42 BI1 94.24 | 330
89/10-11 8 2.33 |10 2.92 3 0.87 [322 93.88 | 343
89/12-90/1 |13 3.28 | 8 2.02 |9 2.27 [366 92.42 | 396
90/2-3 13 3.77 | 9 2.61 |3 0.87 [320 92.75 | 345
90/4-5 13 4.06 | 6 1.88 |5 1.56 [296 92.50 | 320
90/6-7 13 4.18 | 3 096 |2 0.64 [293 94.21 | 311
90/8-9 9 320 | 5 1.78 |4 1.42 [264 93.95 | 282
90/10-11 10 3.00 5 1.5 |4 1.20 314 94.29 | 333
90/12-91/1 |6 2.34 | 3 1.17 |5 1.95 [242 94.53 | 256
91/2-91/5 |11 5.09 | 4 1.85 |5 2.31 196 90.74 | 216
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4.23
4.22 4.23
4.22
88 10
-89 9 60 50 33 1681
89 10
90 9 69 41 26 1861
7.81 =3, X%, 005=7.82
4-23
10-11 16 15 9 544
12-1 27 17 12 618
2-3 22 18 6 574
4-5 24 16 11 598
6-7 27 13 9 638
8-9 13 12 12 575
10.06 =15, X?y—0.05=24.99
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5.1

5.1.1

21-30

31-40

64

41-50

LIMDEP 7.0
51-60 61
61

e-Thesys(91

20
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10.

I1.

12.

13.

14.

15.

90 1
90 6
90 1

6 7
90

4 5
86 3

41 50
51

87 6

24 25
35
88 5

14 15
25
88 7

12 13

65

51

34

24

22

e-Thesys(91

23
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5.1.2

90

90

90

86

66

5.2
89

0.55mg/l

0.55mg/l

86

e-Thesys(91

5.1

40

)



41

50
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5.1

90

90

90
6
7

90
4

86 40
41 50
24

87
25 34
35
14

88
15 24
25
12

88
13 22
23

68
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T
-3.250| 0.121]-26.82
-3.144| 0.116]-27.01
90 6 -0.499| 0.273] -1.78
90 6 20.343| 0.198] -1.74
90 1 0.452| 0.228 1.98
86 3 40 0.307| 0.156| 1.97
86 3 41-50 10.495| 0.207| -2.39
~5177
LL 0 =-5687.5 LL C =-1641.5. LL B =-1630.9
0% =0.713, p> =0.712
*% 95 * 90
5.3
5.4
0.378
2.370
6.272
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21-30 41-50
21 30
41-50
5.3
90
l.
2.
90
I.
2.
90
I. 6
2. 7
90
I. 4
2.
86
l. 40
2. 41 50
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87 | 24
' 25 34
2.
35
88 | 14
' 15 24
2.
25
88 | 12
’ 13 22
2.
23
20
| 21-30
’ 31-40
2.
41-50
51-60
1.
2.
1.
2.
1.
2.
1.
1.
2.
1.
2.
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5.4

-4.089| 0.493] -8.30

-3.871| 0.308|-12.57

86

3 40 0.383| 0.142| 2.69

86

3 41-50 -0.342] 0.178] -1.92

1.322| 0.348| 3.80

1.060| 0.272| 3.89

-0.973] 0.375] -2.59

-1.040| 0.146| -7.10

0.863| 0.355| 2.43

-0.813| 0.285| -2.85

-0.950| 0.271| -3.50

0.411| 0.148 2.77

-0.450| 0.246| -2.03

-0.445] 0.232] -1.92

-0.614| 0.210] -2.92

-0.451| 0.172] -2.62

21-30 0.479| 0.152| 3.16
41 50 0.495| 0.180| 2.75
8 =5169
LL 0 =-5687.5 LL C =-1641.5 LL =-1473.7

p* = 0.740, p* = 0.738

** 05 * 90
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5.1.3

2D
90
90 6 6-12
89 6-12
2
90 6
55 90 6
89  6-12 32 53 1169
90  6-12 32 28 1002
5.23
2
1
90
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90 6
2
5.6 90 6 2
90 6
5-7 90 6
2
90 6
5-8 90 6
2
90 6 5-9
90 6 2
90 6
2
90 6 2
90 6
2
5.6 90 6 2
89  6-12 1017 236
90  6-12 837 236
2.119 =1, X%4=0.05=3.84
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5.7 90 6 2
89  6-12 198 1043
90  6-12 198 867
2.801 =1, X?-0.05=3.84
5.8 90 6 2
89  6-12 582 672
90  6-12 498 567
0.028 =1, X?s0.05=3.84
5.9 90 2
89  6-12 817 437
90  6-12 724 341
2.068 =1, X?,-0.05=3.84
90
3
2 90 6
6-12 6-12
5.10
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89

2
90 90 6
2
90 1
5.10
2
89 .
57 91| 1251
5
89 . .
32 53] 1169
6-12
90 ]
39 33 952
1-5
90 ] ]
32 28/ 1002
6-12
91 ]
14 12 307
1-5
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90 6
90 6
90 6
5.2
BMDP 7.0

5.2.1 Cox’sPH AFT

AFT Accelerated Failure Time Model

Cox (Cox’s proportional hazards model)
88 1 1 110
5067
AFT
Cox’s PH
90 1 6
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86 3

90 1 6
Cox’s PH 86 3
Cox’s PH
Cox’s PH
AFT
Cox’s AFT
AFT Cox’s PH
1.
2 90 1
3 90 6
4 90 1
6 7
5 90 6
4 5
6 20
21-30 31-40 41-50 51
51
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10.

11.

12.

5.2.2 Cox'sPH AFT
90 6 AFT
Log-normal Weibull
Log likelihood function

6
1 0
5.11
90 6
0.999x1.107 1.106 90 6
X 90 6
90 6

79 e-Thesys(91
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90 6

90 6
90 6
90 6 1.107 90 6
90 6 1.530
90 6 Cox’s PH 5.12
90 6
90 6 0.664
5.11 90 6 AFT Log-normal
t
[t|>1.64
0.0178] 3.548| 1.018
1.4157|51.516| 4.120
1.2243152.547| 3.402
90 6 -0.0004(-0.041| 0.999
90 6 0.1013] 1.987] 1.107
90 610.4248| 8.031| 1.530
Scale 0.2922
-2LL=1910.9
=5
P-value=0.000
** 05 * 90
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5.12 90 6 Cox’s PH
t
[t|[>1.64
-1.5229-13.107| 0.218
-1.2396|-12.592| 0.290
90 6 -0.0041| -0.126] 0.996
90 6 -0.0205| -0.117| 0.980
90 6 1-0.4090| -2.225| 0.664
-2LL=83266
=5
P-value=0.000
90 1 AFT
Log-normal Weibull
90 1
1 0
5.13
90 1
90 1 0.746 90 1
90 1 1.315
90 1 Cox’s PH 5.14
90 1
90 1 0.771
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5.13

90 1

AFT

Log-normal

It|>1.64

0.0215

3.729

1.022

1.5738

48.342

4.825

1.1966

45.832

3.310

90

1 -0.0096

-1.119

0.991

90 1 -0.2927

-6.289

0.746

90 110.2742

6.229

1.315

Scale 0.2937

-2LL=1959.

6

=3

P-value=0.000

5.14 90 1

Cox’s PH

It|>1.64

-1.5996

-12.181

0.202

-1.2213

-11.517

0.295

90

1 0.0090

0.305

1.009

90 1 0.2163

1.357

1.242

90

—

-0.2603

-1.721

0.771

-2LL=8321

0

=5

P-Valuei0.000

1 ra% |
e-Thesys(91




90 6

Log-normal

0
90 6
90 6
1.326
90 6
90 6
90 6
90
AFT

90

AFT
Weibull
4
0.848 90
6 5
90 6
1.427
Cox’s PH
5
0.653

&3

5.15

90 6

1.251

90

Cox’s PH
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5.1590

6

AFT

Log-normal

It|>1.64

0.0178

3.5190

1.018

1.4157

51.0898

4.120

1.2243

52.1116

3.402

90

-0.0096

-0.7132

0.990

90

0.0065

0.5437

1.007

90

-0.1645

-2.3126

0.848

90

0.2821

3.2825

1.326

90

0.2236

3.4409

1.251

90

0.3557

5.5278

1.427

Scale

0.2947

-2LL=1993.9

=8

P-value=0.000
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5.16 90

Cox’s PH

It|>1.64

-1.5051

-12.963

0.222

-1.2231

-12.448

0.294

90

0.0126

0.274

1.013

90

-0.0160

-0.396

0.984

90

0.2673

1.100

1.307

90

6 |-0.3778

-1.286

0.685

90

-0.1686

-0.762

0.845

90

6 |-0.4260

-1.924

0.653

-2LL=83256

=8

P-value=0.000

90 1

Log-normal

90 1
90 1

1.174

90 1

90

AFT

Weibull

0.534

90 1

90

Cox’s PH

85

90

5.17

1.386
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0.695

86

1.648

90 1
90
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AFT

Log-normal

t|>1.64

0.0215

3.7857

1.022

1.5738

49.0781

4.825

1.1966

46.5302

3.309

90

-0.0186

-1.6952

0.982

90

-0.0022

-0.2170

0.998

1 -0.6283

-10.907
5

0.534

1] 0.1605

2.7672

1.174

1 -0.0220

-0.3961

0.978

1] 0.3265

6.0251

1.386

Scale

0.2893

-2LL=83256

=38

P-value=0.000

87
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5.18 90 1 Cox’s PH
t
[t|>1.64
-1.6194|-12.279| 0.198
-1.2343|-11.613| 0.291
90 1 6 0.0231| 0.608| 1.023
90 1 7 -0.0027| -0.075| 0.997
90 1 0.4993| 2.488| 1.648
6
90 1 -0.0535| -0.266| 0.948
6
90 1 0.0498| 0.258| 1.051
7
90 1 |-0.3640| -1.919| 0.695
7
-2LL=83262
=8
P-value=0.000
86 3 AFT
Log-normal Weibull
1 0 5.19
86 40
86 3 1.297 86 3
41-50 86 3
0.710 86 3 41-50
86 3 0.667
86 Cox’s PH

88
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5.20 86 3 41-50
90 1 1.399 86 3
41-50 90
1.668
5.19 86 3 AFT Log-normal
t
[t|[>1.64
0.0161| 2.088| 1.016
1.3334/34.137| 3.794
1.5769|35.423| 4.840
86 3 40 0.0180, 1.691] 1.018
86 3 41-50 -0.0133| -1.251| 0.987
86 3 0.2603| 4.717| 1.297
40
86 3 -0.3447| -6.273| 0.710
41-50
86 3 -0.0013| -0.023| 0.999
40
86 3 -0.4047| -7.075| 0.667
41-50
Scale 0.2941
-2LL=1975.3
=8

P-value=0.000

&9
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5.20 86 3 Cox’s PH
t
[t|>1.64
-1.4112(-9.556| 0.244
-1.6208(-9.677| 0.198
86 3 40 -0.0174]-0.482| 0.983
86 41-50 0.0198| 0.549| 1.020
86 3 -0.2178|-1.151| 0.804
40
86 3 0.3356( 1.777| 1.399
41-50
86 3 -0.0338(-0.169| 0.967
40
86 3 0.5119] 2.582| 1.668
41-50
-2LL=83258
=8
P-value=0.000
AFT Log-logistic
Exponent Weibull
3
1 0
5.21
0.101
0.054
Cox’s PH 5.22
3.201

6.491

90
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5.21 AFT Log-logistic
t
[t|>1.64
0.0957| 12.6347| 1.100
3.7584| 6.8386/42.881
4.3371(39.9415(76.488
-0.0876|-10.7048| 0.916
-2.2926| -4.1613| 0.101
-2.9120{-25.7078| 0.054
Scale 0.1332
-2LL=1793.9
=
P-value=0.000
Cox’s PH
t
[t|>1.64
-3.0525| -6.611| 0.047
-3.1135| -8.075| 0.044
0.2855| 7.464| 1.330
1.6488| 3.550| 5.201
1.8705| 4.817| 6.491
-2LL=81904
=5

P-value=0.000
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AFT

Exponent  Weibull
8
1 0
5.23
20
50 4.146
50
0.548 31-40
50 0.596
50
Cox’s PH
0.340 21-30
50 2.010
50

92

21-30
0.639

41-50
0.400
5.24

41-50
1.845

Log-logistic

21-30
50

20
50
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5.23

AFT

Log-logistic

t

It|>1.64

0.2486

14.0901

1.282

3.1817

24.4795

24.087

2.6972

19.1132

14.837

20

0.2743

8.1734

1.316

21-30

-0.1362

-6.3252

0.873

31-40

-0.1153

-5.2175

0.891

41-50

-0.0479

-1.9944

0.953

20

0.1960

0.8793

1.217

20

1.4222

5.8174

4.146

21-30

-0.4481

-2.6433

0.639

21-30

-0.6023

-3.7956

0.548

31-40

-0.5174

-2.9148

0.596

31-40

-0.1211

-0.7079

0.886

41-50

-0.9153

-5.3540

0.400

41-50

-0.0123

-0.0676

0.988

Scale

0.2935

-2LL=8344.6

=14

P-value=0.000
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5.24

Cox’s PH

t

It|>1.64

-2.5035

-11.573

0.082

-2.3717

-11.574

0.093

20

-0.2942

-4.986

0.745

21-30

0.2024

4.537

1.224

31-40

0.1649

3.622

1.180

41-50

0.0509

1.051

1.052

20

-0.2883

-0.780

0.750

20

-1.0788

-2.453

0.340

21-30

0.1672

0.647

0.182

21-30

0.6976

3.045

2.010

31-40

0.3071

1.180

1.360

31-40

0.2246

0.934

1.252

41-50

0.6126

2.387

1.845

41-50

0.1838

0.711

1.202

-2LL=78538

=14

P-value=0.000
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AFT Log-logistic
Exponent  Weibull

0 5.25
11.766
4.796
Cox’s PH 5.26
0.230
0.246
5.25 AFT Log-logistic

It|>1.64

0.0074| 2.378 1.008
1.5415|36.913| 4.371
1.4805|45.643| 4.395
0.1236(12.891| 1.132
2.4652|20.873111.766

1.5679(12.996| 4.796

Scale 0.1357
-2LL=1924.0

=5
P-value=0.000
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5.26 Cox’s PH
t
[t|>1.64
-1.4725]-15.357| 0.229
-1.30741-15.224| 0.271
-0.3533] -8.563| 0.702
-1.4680| -4.147| 0.230
-1.4013] -4.267| 0.246
-2LL=81882
=5

P-value=0.000

AFT
Weibull
1
5.27
1.962
0.943
Cox’s PH 5.28

96
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5.27 AFT Log-logistic
t
[t|>1.64
0.0177| 4.745| 1.018
2.046841.367| 7.743
2.0337/45.653| 7.642
0.0033| 0.611| 1.003
0.6738| 9.220| 1.962
-0.0584|-1.015| 0.943
Scale 0.1256
-2LL=1386.6
=5
P-value=0.000
5.28 Cox’s PH
t
[t|>1.64
-1.8360(-15.350) 0.159
-1.8881(-14.918| 0.151
-0.0111| -0.378] 0.990
-0.5438(-3.2397| 0.581
0.1584| 1.097| 1.172
-2LL=81760
=5

P-value=0.000
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AFT
Exponent  Weibull

0.543
0.349

Cox’s PH

2.922

98

5.29

0.334
5.30

Log-logistic

2.317
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5.29

AFT

Log-logistic

t

It|>1.64

1.1366

31.9446

3.116

2.7808

11.0812

16.131

2.9073

17.5869

18.308

-1.1212

-31.2670

0.326

-1.0510

-28.8499

0.350

0.1632

0.6203

1.177

-0.6111

-3.5306

0.543

-1.0522

-4.0906

0.349

-1.0966

-6.3737

0.334

Scale

0.1732

-2LL=4050.3

8

P-value=0.000
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5.30

Cox’s PH

t

t[>1.64

-2.4466

-6.150

0.087

-2.5812

-7.776

0.076

1.1604

14.944

3.191

0.9770

12.526

2.656

-0.1478

-0.356

0.863

0.5161

1.483

1.676

0.8401

2.068

2.317

1.0721

3.123

2.922

-2LL=80628

=8

P-value=0.000

AFT

Exponent

Log-logistic
Weibull

5.31

2.035
1.561

3.471
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2.138

3.296
1.504
2.354
1.790
Cox’s PH 5.32
0.411
0.560
0.470
0.657
0.454
0.547
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5.31 AFT Log-logistic
t
[t|>1.64
0.0966| 8.650 1.101
2.1460({26.750 8.551
2.1407(30.153 8.505
1.3390]25.263 3.815
0.1816] 8.360 1.199
0.1988] 8.939 1.220
-0.0263| -1.759 0.974
0.7106] 2.888 2.035
0.4451, 1.850 1.561
1.2446| 7.855 3.471
0.7599| 5.653 2.138
1.1926]7.2118 3.296
0.4084| 3.255 1.504
0.8560| 5.968 2.354
0.5822] 5.097 1.790
Scale 0.2738
-2LL=7849.9

=14
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P-value=0.000

5.32 Cox’s PH
t
[t|>1.64

-1.7976(-14.394] 0.166
-1.6926(-13.883] 0.184
-1.1584(-13.559| 0.314
-0.2637| -5.669| 0.768
-0.3022| -6.415| 0.739
0.0396 1.102| 1.040
-0.5825] -1.486] 0.559
-0.4563| -1.224] 0.634
-0.8893| -3.408| 0.411
-0.5804| -2.568| 0.560
-0.7542] -3.041| 0.470
-0.4201] -2.027| 0.657
-0.7802| -3.683| 0.454
-0.6027| -3.091| 0.547

-2LL=78782

=14

P-value=0.000
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5.3

Cox’s

5-33

5.35

1.307

90 6

5.36

1.399

0.638

90
90
90 6
90
6
90 6
86 3
5.34
90 6
4
1.461
5
86 3
40
5.2 Cox’s PH
1.155

104
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90

0.653
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86

86 3 41-50
1.668 1.624
3 40
533 90 6
t
It|>1.64
-1.5305| -13.056| 0.216
-1.2296] -12.468| 0.292
90 6 4 0.0155| 0.345| 1.016
90 6 5 -0.0395| -1.017| 0.961
90 6 0.3789|  1.640| 1.461
4
90 6 -0.1808| -0.828| 0.835
5
90 6 |-0.2281| -0.806| 0.796
4
90 6 |-0.4491| -2.085 0.638
5
-2LL=83206

=8
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P-value=0.000

5-34 86 3
t
It|>1.64
-1.4454/-9.883| 0.236
-1.5913[-9.763| 0.204
86 3 40 -0.0145/-0.415| 0.986
86 3 41-50 0.0399| 1.155| 1.041
86 3 -0.1950(-1.030| 0.823
40
86 3 0.0535| 0.269| 1.155
41-50
86 3 | 0.2918| 1.564| 1.339
40
86 3 | 0.4851| 2.506| 1.624
41-50
2LL=83258
=38

P-value=0.000
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5.35

90

0.216 0.222
0.292 0.294

90 6 4 1.016
1.013

90 6 5 0.961
0.984

90 o6 1.461
1.307

90 6 0.835
0.685

90 0.796
0.845

90 0.638
0.653

90
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536 86 3
0.236 0.244
0.204 0.198
86 3 40 0.986
0.983
86 3 41-50 1.041
1.020
86 3 0.823
0.804
40
86 3 1.155
1.399
41-50
86 1.339
0.967
40
86 1.624
1.668
41-50
90
5.4
I. 90 1
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90

90

AFT

1.303
90 6

90 6

90
90 1

1.153

90 6

0.739
AFT
6
90 1
4

AFT

90

90

90

90 6

90 6

1.528

AFT

0.524 90 1

90 1

AFT

0.838 90 6

109

90

90

90 1

1.383
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90
90 1
6
1.106
90 1
6
90 6
4

)



90 6

1.313 90 6 5
9 6 1.260 90
6 5
90 6 1.437
86 3
86 3
40
AFT 86 3
41 50
AFT 86 3 40
86 3
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6.1
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AFT
Log-normal 90 6
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2. AFT Log-normal
4
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AFT

/problem title="survival model for drinking accidient analysis.

/input variable=4.
file="C:\dynamic\aft\policy.txt'.
format=free.

/variable names=tim,policy,level ,new.

/transform policy1=0. if(policy eq 1) then policy1=1.
level1=0. if(level eq 1) then level1=1.
level2=0. if(level eq 2) then level2=1.
level3=0. if(level eq 3) then level 3=1.
new1=0. if(new eq 1) then newl1=1.
new?2=0. if(new eq 2) then new2=1.
new3=0. if(new eq 3) then new3=1.
new4=0. if(new eq 4) then new4=1.
new5=0. if(new eq 5) then new5=1.
new6=0. if(new eq 6) then new6=1.
ye=1.

/form unit=days.
time=tim.
status=ye.
response=1.

/regress  accel=exponent.
covar=levell,level2,policyl,newl,new?.

/print linesize=80.

/end
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/problem
/input

/variable
/transform

/form

/regress

/print
/end

Cox’ PH

title="survival model for drinking accidient analysis.
variable=4.
file="C:\dynamic\cox\ps.txt'.
format=free.

names=tim,ps,level,new.

ps1=0. if(ps eq 1) then psl=1.

ps2=0. if(ps eq 2) then ps2=1.

ps3=0. if(ps eq 3) then ps3=1.
level1=0. if(level eq 1) then level1=1.
level2=0. if(level eq 2) then level2=1.
level3=0. if(level eq 3) then level 3=1.
new1=0. if(new eq 1) then newl1=1.
new?2=0. if(new eq 2) then new2=1.
new3=0. if(new eq 3) then new3=1.
new4=0. if(new eq 4) then new4=1.
new5=0. if(new eq 5) then new5=1.
new6=0. if(new eq 6) then new6=1.
new7=0. if(new eq 7) then new7=1.
new8=0. if(new eq 8) then new8=1.
new9=0. if(new eq 9) then new9=1.
ye=1.

unit=days.

time=tim.

status=ye.

response=1.

covar=levell,level2,psl,ps2,newl,new2,new4,news.
linesize=80.
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/problem
/input

/variable
/transform

/form

/regress

/function

title="dynamic model for drinking accidient analysis.
variable=3.

file="C:\dynamic\dyna\dy-po.txt'.

format=free.

names=tim,level ,dis.

level1=0. if(level eq 1) then level 1=1.
level2=0. if(level eq 2) then level2=1.
level3=0. if(level eq 3) then level 3=1.

ye=1.
unit=days.
time=tim.
status=ye.
response=1.

covar=levell,level2.

add=policy1,policy21,policy22,newl,new2,new4l,new42,
new43,new44.
aux=dis.

policy1=0.

policy21=0.

policy22=0.

newl1=0.

new2=0.

new41=0.

new42=0.

new43=0.

new44=0.

if (dis+time ge 880) then policy1=1.
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if((disttime ge 880) and ( disttime It 1000))
then policy21=1.
if (dis+time ge 1000) then policy22=1.

if(dis+time ge 880) then newl1=levell.

if(dis+time ge 880) then new2=level 2.

if((disttime ge 880) and (dist+time It 1000))
then new4l1=levell.

if(dis+time ge 1000) then new42=level1.

if((disttime ge 880) and (disttime It 1000))
then new43=level2.

if(disttime ge 1000) then new44=level 2.

/print linesize=80.
/end

level=

tim=

policyl=

policy21= 4

policy22= 5

dis= 8 1 1

new=policy leve

880 88 1 1
1000 88 1 1 4
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LIMDEP

RESET $

READ ; FILE = E : \limdep\run1.XLS; FORMAT = XLS; NAMES $
OPEN ; OUTPUT = E :\limdep\run1.OUT $

SAMPLE ; ALL $

CREATE; IF(ALTNUM =1) ASCHD=1%

CREATE; IF(ALTNUM =2) ASCLD=1$%

CREATE; IF(ALTNUM =3) ASCND=1%

CREATE; IF (ALTNUM =1) TALKHD =TALK $
CREATE; IF (ALTNUM = 2) TALKLD =TALK $
CREATE; IF (ALTNUM = 3) TALKND =TALK $

CREATE; IF (ALTNUM =1) POLICYHD = POLICY $
CREATE; IF (ALTNUM = 2) POLICYLD =POLICY $
CREATE; IF (ALTNUM = 3) POLICYND =POLICY $

CREATE;IF(PA=1)PA1=1$%

CREATE;IF(PA=2)PA2=1$%

CREATE;IF(PA=3)PA3=1$%

CREATE; IF (ALTNUM = 1) PAIHD =PA1 $
CREATE; IF (ALTNUM =2) PAILD =PA1 $
CREATE; IF (ALTNUM =3) PAIND =PA1 $
CREATE; IF (ALTNUM = 1) PA2HD = PA2 $
CREATE; IF (ALTNUM =2) PA2LD =PA2 $
CREATE; IF (ALTNUM = 3) PA2ND = PA2 $
CREATE ; IF (ALTNUM = 1) PASHD = PA3 $
CREATE ; IF (ALTNUM =2) PA3LD =PA3 $
CREATE ; IF (ALTNUM = 3) PASND = PA3 $

CREATE;IF(PB=1)PB1=1$%
CREATE;IF(PB=2)PB2=1$%
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CREATE;IF(PB=3)PB3=19%

CREATE;IF(PB=4)PB4=19%

CREATE; IF (ALTNUM =1) PBIHD =PB1 $
CREATE; IF (ALTNUM =2) PBILD =PB1 $
CREATE; IF (ALTNUM = 3) PBIND =PB1 $
CREATE; IF (ALTNUM =1) PB2HD =PB2 $
CREATE ; IF (ALTNUM =2) PB2LD =PB2 $
CREATE; IF (ALTNUM = 3) PB2ND = PB2 $
CREATE; IF (ALTNUM =1) PB3HD = PB3 $
CREATE; IF (ALTNUM =2) PB3LD =PB3 $
CREATE; IF (ALTNUM = 3) PB3ND = PB3 $
CREATE; IF (ALTNUM = 1) PB4HD = PB4 $
CREATE; IF (ALTNUM = 2) PB4LD = PB4 $
CREATE; IF (ALTNUM = 3) PBAND = PB4 $

CREATE;IF(PC=1)PCl=1$

CREATE;IF(PC=2)PC2=1$

CREATE;IF(PC=3)PC3=1$

CREATE:IF(PC=4)PC4=1$

CREATE : IF (ALTNUM = 1) PCIHD = PC1 $
CREATE: IF (ALTNUM =2) PCILD =PC1 $
CREATE; IF (ALTNUM = 3) PCIND = PC1 $
CREATE ; IF (ALTNUM = 1) PC2HD = PC2 $
CREATE ; IF (ALTNUM =2) PC2LD = PC2 $
CREATE ; IF (ALTNUM = 3) PC2ND = PC2 $
CREATE ; IF (ALTNUM = 1) PC3HD = PC3 $
CREATE ; IF (ALTNUM =2) PC3LD = PC3$
CREATE ; IF (ALTNUM = 3) PC3ND = PC3 $
CREATE ; IF (ALTNUM = 1) PC4AHD = PC4 $
CREATE : IF (ALTNUM =2) PCALD = PC4 $
CREATE : IF (ALTNUM = 3) PCAND = PC4 $

CREATE;IF(PD=1)PD1=1$%
CREATE;IF(PD=2)PD2=1$%
CREATE;IF(PD=3)PD3=1%
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CREATE;IF(PD=4)PD4=1%

CREATE; IF (ALTNUM =1) PD1IHD =PD1 $
CREATE; IF(ALTNUM =2) PD1LD =PD1 $
CREATE; IF (ALTNUM = 3) PDIND =PD1 $
CREATE; IF (ALTNUM =1) PD2HD =PD2 $
CREATE; IF (ALTNUM =2) PD2LD =PD2 $
CREATE ; IF (ALTNUM = 3) PD2ND =PD2 $
CREATE; IF (ALTNUM =1) PD3HD =PD3 $
CREATE; IF (ALTNUM = 2) PD3LD =PD3 $
CREATE; IF (ALTNUM = 3) PD3ND =PD3 $
CREATE; IF (ALTNUM =1) PD4HD =PD4 $
CREATE; IF (ALTNUM = 2) PD4ALD = PD4 $
CREATE; IF (ALTNUM = 3) PD4AND = PD4 $

CREATE; IF (ALTNUM =1) CARIHD =CAR1 $
CREATE; IF (ALTNUM = 2) CAR1LD =CAR1 $
CREATE; IF (ALTNUM = 3) CARIND = CAR1 $
CREATE; IF (ALTNUM =1) CAR2HD = CAR2 $
CREATE; IF (ALTNUM =2) CAR2LD = CAR2 $
CREATE; IF (ALTNUM = 3) CAR2ND = CAR2 $
CREATE; IF (ALTNUM =1) CAR3HD = CAR3 $
CREATE; IF (ALTNUM = 2) CAR3LD = CAR3 $
CREATE; IF (ALTNUM = 3) CAR3ND = CAR3 $
CREATE; IF (ALTNUM =1) CAR4HD = CAR4 $
CREATE; IF (ALTNUM = 2) CAR4ALD = CAR4 $
CREATE; IF (ALTNUM = 3) CARAND = CAR4 $
CREATE; IF (ALTNUM =1) CAR5HD = CAR5 $
CREATE; IF (ALTNUM = 2) CAR5LD =CAR5 $
CREATE; IF (ALTNUM = 3) CARS5ND = CAR5 $
CREATE; IF (ALTNUM =1) CAR6HD = CAR6 $
CREATE; IF (ALTNUM = 2) CAR6LD = CAR6 $
CREATE; IF (ALTNUM = 3) CAR6ND = CAR6 $
CREATE; IF (ALTNUM =1) CAR7HD = CAR7 $
CREATE; IF (ALTNUM = 2) CAR7LD = CAR7 $
CREATE; IF (ALTNUM = 3) CAR7ND = CAR7 $
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CREATE; IF (ALTNUM =1) CAR8HD = CAR8 $
CREATE; IF (ALTNUM = 2) CAR8SLD = CAR8 $
CREATE; IF (ALTNUM = 3) CARSND = CAR8 $

CREATE; IF (ALTNUM =1) AGEIHD = AGE1 $
CREATE; IF (ALTNUM =2) AGEL1LD = AGE1 $
CREATE; IF (ALTNUM = 3) AGEIND = AGE1 $
CREATE; IF (ALTNUM =1) AGE2HD = AGE2 $
CREATE; IF (ALTNUM = 2) AGE2LD = AGE2 $
CREATE; IF (ALTNUM = 3) AGE2ND = AGE2 $
CREATE; IF (ALTNUM =1) AGE3HD = AGE3 $
CREATE; IF (ALTNUM = 2) AGE3LD = AGE3 $
CREATE; IF (ALTNUM = 3) AGE3ND = AGE3 $
CREATE; IF (ALTNUM = 1) AGE4HD = AGE4 $
CREATE; IF (ALTNUM = 2) AGEALD = AGE4 $
CREATE; IF (ALTNUM = 3) AGE4AND = AGE4 $
CREATE; IF (ALTNUM = 1) AGE5HD = AGE5 $
CREATE; IF (ALTNUM = 2) AGE5LD = AGE5 $
CREATE; IF (ALTNUM = 3) AGESND = AGE5 $
CREATE; IF (ALTNUM =1) AGE6HD = AGE6 $
CREATE; IF (ALTNUM = 2) AGE6LD = AGE6 $
CREATE; IF (ALTNUM = 3) AGE6ND = AGE6 $

CREATE; IF (ALTNUM = 1) GENDERHD = GENDER $
CREATE; IF (ALTNUM = 2) GENDERLD = GENDER $
CREATE; IF (ALTNUM = 3) GENDERND = GENDER $

CREATE; IF (ALTNUM =1) EDU1IHD = EDU1 $
CREATE; IF (ALTNUM = 2) EDU1LD =EDU1 $
CREATE; IF (ALTNUM = 3) EDUIND =EDU1 $
CREATE; IF (ALTNUM =1) EDU2HD = EDU2 $
CREATE; IF (ALTNUM = 2) EDU2LD = EDU2 $
CREATE; IF (ALTNUM = 3) EDU2ND = EDU2 $
CREATE; IF (ALTNUM =1) EDU3HD = EDU3 $
CREATE; IF (ALTNUM = 2) EDU3LD = EDU3 $
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CREATE; IF (ALTNUM = 3) EDU3ND = EDU3 $
CREATE; IF (ALTNUM = 1) EDU4HD = EDU4 $
CREATE; IF (ALTNUM = 2) EDU4LD = EDU4 $
CREATE; IF (ALTNUM = 3) EDU4ND = EDU4 $

CREATE; IF (ALTNUM =1) RAY1HD =RAY1$
CREATE; IF (ALTNUM =2) RAY1LD =RAY1$
CREATE; IF (ALTNUM =3) RAYIND =RAY1$
CREATE; IF (ALTNUM =1) RAY2HD =RAY2$
CREATE; IF (ALTNUM =2) RAY2LD =RAY2$
CREATE; IF (ALTNUM =3) RAY2ND =RAY2$
CREATE; IF (ALTNUM =1) RAY3HD =RAY3$
CREATE; IF (ALTNUM =2) RAY3LD =RAY3$
CREATE; IF (ALTNUM =3) RAY3ND =RAY3$

CREATE; IF (ALTNUM = 1) RAINHD = RAIN $
CREATE; IF (ALTNUM = 2) RAINLD = RAIN $
CREATE; IF (ALTNUM = 3) RAINND = RAIN $

CREATE; IF (ALTNUM =1) ROAD1HD = ROAD1 $
CREATE; IF (ALTNUM = 2) ROAD1LD = ROAD1 $
CREATE; IF (ALTNUM = 3) ROADIND = ROAD1 $
CREATE ; IF (ALTNUM = 1) ROAD2HD = ROAD2 $
CREATE; IF (ALTNUM = 2) ROAD2LD = ROAD2 $
CREATE; IF (ALTNUM = 3) ROAD2ND = ROAD2 $
CREATE ; IF (ALTNUM = 1) ROAD3HD = ROAD3 $
CREATE; IF (ALTNUM = 2) ROAD3LD = ROAD3 $
CREATE; IF (ALTNUM = 3) ROAD3ND = ROAD3 $
CREATE; IF (ALTNUM = 1) ROAD4HD = ROAD4 $
CREATE; IF (ALTNUM = 2) ROAD4LD = ROAD4 $
CREATE ; IF (ALTNUM = 3) ROAD4ND = ROAD4 $
CREATE ; IF (ALTNUM = 1) ROAD5HD = ROAD5 $
CREATE; IF (ALTNUM = 2) ROADS5LD = ROAD5 $
CREATE ; IF (ALTNUM = 3) ROAD5ND = ROAD5 $
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REJECT ;
REJECT ;

REJECT ;

REJECT ;

REJECT ;

999 $

=999 %

EDU4 =999 $

999 $

ROAD5 =999 $

NLOGIT ; LHS=CHOICE, NIJ,ALTNUM ; RHS = ASCHD, ASCLD ;

MAXIT=0%

NLOGIT ; LHS=CHOICE, NIJ, ALTNUM; RHS= ASCHD,ASCLD $

NLOGIT ; LHS= CHOICE, NIJ,ALTNUM ; RHS = ASCHD,

ASCLD,POLICYHD,POLICYLD,

TALKHD, TALKLD,CARIHD ,CARILD,

CAR2HD, CAR2LD, CAR3HD,CAR3LD ,CAR4HD,
CAR4ALD, CAR5SHD, CARSLD,CAR6HD, CARGLD,
CAR7HD , CAR7LD ,AGEIHD ,AGEILD,

AGE2HD ,AGE2LD , AGE3HD, AGE3LD,

AGE4HD ,AGEALD ,AGE5SHD , AGESLD,
GENDERHD,GENDERLD, EDUIHD , EDU1LD,
EDU2HD , EDU2LD ,EDU3HD , EDU3LD ,
RAY1HD,RAY1LD, RAY2HD,RAY2LD,

RAINHD , RAINLD,ROAD4HD,ROADALD,
ROAD2HD,ROAD2LD,ROAD3HD,ROAD3LD,
ROADSHD,ROADSLD, PA1IHD,PA1LD,
PA2HD,PA2LD,PA3HD,PA3LD, PBI1HD, PB1LD, PB2HD,
PB2LD,PB3HD, PB3LD, PB4HD, PB4LD, PC1HD, PC1LD,
PC2HD, PC2LD, PC3HD, PC3LD, PC4HD, PCALD,
PD1HD, PD1LD , PD2HD, PD2LD , PD3HD,
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POLICY =999 | CAR1=999 | CAR2=999 | CAR3 =999 $
CAR4 =999 | CAR6 =999 | CAR7 =999 | CAR8 =999 | AGE1 =

GENDER = 999 | EDU1 = 999 | EDU2 = 999 | EDU3 = 999 |

ROAD1 = 999 | ROAD2 = 999 | ROAD3 = 999 | ROAD4 = 999 |

REJECT; AGE2=999|AGE3=999| AGE4=999|AGE5=2999 | AGE6

EDU4 = 999 | RAY1 =999 | RAY2 =999 | RAY3 = 999 | RAIN =

)



PD3LD , PD4HD, PDALD $
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