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(age)
(sex) ( = plan 2 =
plan_3 = plan_4) ( 3 =mode 2 6 =
mode 3 =mode_4) (sum) (21-35 =
periodJ2 36-55 =period 3 55 = period_4) (pay)
(risk) (ricer) ( (
) = channel 2 = channel 3 = channeM
= channel_5) Cox PH modl

Cox Proportional Hazard Model (Cox PH madel)
(nonproportional function)*
Cox PHmodel  Accelerated Failure-Time Model (AFT model)
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In(survtime) = 0.6309 + 0.0021 age - 0.2107 plan_3 - 0.7278 plan_4
+0.1056 period_2 - 0.1838 period_3 - 0.1356 pay - 0.2194 risk
- 0.0847 rider - 0.1716 channel 2 - 0.4334 channel 3
- 0.1476 channel 4 - 0.3844 channel 5 +
Log Likelihood = -26,888.5348 Scale = 1.0000 Weibull Shape = 1.0000

(Lagrange Multiplier Statistic)

8,327.8894  P-value 0.0001 1 <=

A * WA v A

In(survtime) = 0.6682 +0.0038 age - 0.1650 plan 3 - 0.7678 plan 4
+0.0548 period 2 - 0.2514 period 3 - 0.0474 period 4 - 0.0530 pay
- 0.2559 risk - 0.0692 rider - 0.1740 channel 2 - 0.4782 channel 3
-0.1801 channel 4 - 0.3628 channel 5 + 0.7488

Log Likelihood = -25,089.5980  Scale = 0.7488 Weibull Shape = 1.3355

< 05 I{ Scale (cr)
0.7488)

AFT model
Cox PH model A 2 A = exp(-0.6682/0.7488) = 0.4097
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2 =(1/0.7488)= 13355 : 1

In(survtime) = 0.1955 +0.0021 age - 0.0462 sex - 0.2374 plan_3 - 0.7316 plan_4
+0.0018 sum + 0.1324 period 2 - 0.0635 period 3
+0.1463 period 4 - 0.1708 risk - 0.1648 channel 2
-0.3480 channel 3 - 0.0312 channel 4 - 0.4417 channel 5
+0.6227

Log Likelihood = -20,777.1265 Scale = 0.6227

(hump-shaped)
t

0

In(survtime) = 0.3212 - 0.0293 sex - 0.2197 plan_3 - 0.6372 plan_4 +0.0013 sum
+0.2181 period 2 +0.1273 period_4 - 0.2535 pay - 0.1401 risk
-0.0779 rider - 0.1510 channel 2 - 0.3612 channel 3
-0,0487 channel 4 -0.4372 channel 5 +0.3321

Log Likelihood = -19,538.6850 Scale = 0.3321

Scale (cr) 1 03321
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Proportional Odds Model

In(survtime) = 0.6309 + 0.0021 age - 0.2107 plan_3 - 0.7278 plan_4
+0.1056 period 2 -0.1838 penod 3 - 0.1356 pay - 0.2194 risk
-0.0847 rider - 0.1716 channel 2 - 0.4334 channel 3
- 0.1476 channel 4 - 0.3844 channel 5 +0.8110

Log Likelihood =-24,244.2087 Scale = 0.8110 Shape = 0.8110
(T) f(ty = - 1
3= 1 2 ) 3>1
g} 0<p <1
t=0 5
1/(0.8110)2= 1.5204 1

« (exp(-0.6309/0.8110) = 0.4504)

In(survtime) = 0.0559 +0.0022 age - 0.0592 sex - 0.3422 plan_2 - 0.2400 plan 3
-0.7393 plan 4+ 0.0022 sum + 0.1707 period 2 + 0.2154 period_4
-0.1592 risk - 0.1519 channel 2 - 0.3334 channel 3
-0.4518 channel 5 +0.6100

Log Likelihood = -20,575.7410 Scale = 0.6100 Shape = -0.2607
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1A-0.2607)2 1
i (exp(-0.055910.6100) = 0.9124)

432

431

«

6 431

AIC

Akaike’s Information Criterion (AIC)

Kulback-Leibler
AIC

2 (-26,888.5348) + 2 (1)
53,801.0696
2 (-25,089.5980) + 2 (13)
50,205.1960

=-2(-20,777.1265)+ 2(13)

41,580.2530
2 (-19,538.6850)+ 2(13)
39,103.3700
-2 (-24,244.2087) + 2(12)
48,512.4174
2(-20,575.7410)+ 2(12)
41,175.4820
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Aie 6
Aie
Ale
)
Cox-Snell residuals ( ¥ T
I {Hr{r )
Martingale residuals (m j ) **

3-5

M j M

Deviance residuals (o j ) **

D j

12

(19 Cox el resicals )
(20 Mrtingale resicals )
(2L Deviance resiclels )
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AIC, Cox-Snell residuals,

Martingale residuals ~ Deviance residuals
(order scale)

( =6, =)

AIC Cox-Snell residuals ~ Martingale residuals  Deviance residuals

1 3 3 6
2 1 1 3
4 4 4 2
6 6 6 5
3 2 2 1
5 5 5 4
4
. 2544
5
P-value



(Intercept)
(Sex)

(Plan ofinsurance)

(Sum Insured)

(Period Insured)
<20
21-35
36-55
55

(Period of payment)

<20
>20

(Classify ofrisk)

(Rider)

(Distribution Channels)

0.3212

0.0000

-0.0293

0.0000

-0.2675
-0.2197
-0.6372

0.0013

0.0000
02181
0.0146
0.1273

0.0000

-0.2535

0.0000

-0.1401

0.0000

-0.0779

0.0000

-0.1510
-0.3612
-0.0487
-0.4372

P-value

0.0201

0.0075

0.1665
0.0112
0.0537
0.0002

0.0124
0.0109
0.0124

0.0111

0.0282

0.0120

0.0129
0.0145
0.0118
0.0169

101

P-value
0.0001

0.0001

0.1082
0.0001
0.0001
0.0001

0.0001
0.1815
0.0001

0.0001

0.0001

0.0001

0.0001
0.0001
0.0001
0.0001



(exp(-(-0.0293)))

(exp(-(-0.6372)))
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-0.0293
1.0297
Lianet al. (1998: 108)
02197 -0.6372
1.2457 (exp(-(-0.2197»)  1.8912
P-value
0.05
Lian et al. (1998: 108)
0.05
0.0013

10,000
10013 (exp(0.0013)
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Lian et al. (1998: 108)

4)
20
21-35 55 ' ! 02181 01273
21-35 55
20 1.2437 (exp(0.2181))  1.1358 (exp(0.1273))
36-55
p-value 0.05
36-55
20
5)
20
20 -0.2535
20
20 1.2885 (exp(-(-0.2535)))
6)
-0.1401

1.1504 (exp(-(-0.1401)))
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7)
00779
10810 (exp(-(-0.0779)
)
(
)
01510 -0.3612 00487 04372

4
11630 (exp(-(0.1510)) 14350
(exp(-(0.3612) 10499 (exp(-(-0.0487) 1.5484 (exp(-(-0.4372)))

2544 8
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