3.1

.. 2544

311
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3.2
2
1 (Age)*
( , 2538: 112-113)
4
0-20
21-30
31-40
40
2 (Sex)
(
2543:126)

(age nearest birthday)

46



3
6

(Plan of Life Insurance)

, 2538)

(Whole-Life Insurance)
(Term Insurance)
(Endowment Insurance)

(Annuity Insurance)

(Mode of Payment)
)
6 3
( 2542: 50)
(Monthly)
(Quarterly)
(Semi Annually)
(Annually)

(Sum Insured)

| 2542: 102)

47



100,000
100,000
100,000
(Period Insured)

12538)

20
21-35
36-55
55
(Period of Payment)

12539)
20

20
(Classification of Risk)

( 2542)



10.

(Standard Risk)

(Substandard Risk)

(Rider)

502 100)

(Distribution Channels)

, 2529)

49



3.2.1
age
Sex

plan_2

plan_3

plan_4

mode 2

mode_3

mode 4

(Continueous valable)

50



sum (

periodj2 21-35

21-35
period:3 36-55
36-55
periodj% 55
55
pay
20
20
risk
rider
channel 2

channel 3

channel _4



200,000

channel 5
survtime
status*
.. 2544
1
18
3.64
1
age sex plan 2
24 0
mode_4 sum
0 20

rider  channel 2  channel 3

1 1

period_2

*!

.. 2541

.. 2544

20

plan 3 plan 4 mode 2
1 0 0

period 3 period 4 pay

0 0 0
channel_4  channel 5  survtime
0 0 3.64

121,

52

24

20

mode_3

risk

status
1



3.3

2
331
(Survival function)
function) (Hazard function)
3311 (Product-Limit Method)
)
)
)
33.2
categorical variable) (category)
4
(continueous variable)
32

321

.. 2544

(Density

(nominal or

*



)
( ) ( )
2
)
HOL (t)=s2t)=...=skt)
Hr. (1) *sgt ] ¥
1) Gehan’s Generalized Wilcoxon
2) Log Rank

X1=(ZU),22t) Zk L (ZU), 22 ), ZK L))

k-1
3.3.3
Cox PH model

Cox PH model ho(t )
(hazard ratio)
Cox PH model

-]
1 4
plan 1 2



55

(Parametric regression model)

f
3.3.3.1 Cox Proportional Hazard Model
h(t\z) t

h{t\2) =h0(t)exp(3]/3kZK)

ho(t) 3=("5., Pp '
)
.. 2544
Efron
(Hosmeretal, 1998: 106)
HO:P =10

Wald'stest, Likelihood ratio test Score test
SAS

Zw ={b-(30)'1{b){b-P0)
Zir =2[LL(b)-Liy/30)]
Zsc = (P*yrxAMA)

(stepwise regression)

3 Wald " test, Likelihood ratio test Score test
(Hosmeretal, 1998: 180)

AIC



1
(forward selection)

2
(backward elimination)
PE
PR
3 2
) Cox PH model
Cox PH model
5
1
2.
3.
4, Cox PH model
B,
1) Cox-Snell residuals

(T1,81,2)) j=12..,
Z.=(2,,,2,2)
h(t\Zj):ho(t)exp(gl/?*Z#)

56



o/

(unit interval)

=H(Tj\Zj)
H(t £)) L
b P
Cox-Snell residuals (r) ,
1
(unit exponential) r {Hr(ry)) Nelson-
Aalen (a unit exponential distribution)

(plot) He(T) o

2) Martingale residuals
Cox PH model Z /A
Cox PH model Z,
Z y/ f(zp Cox
PH model
Hit 2\ 2 ) =HOt) exp(P*Z*) exp[/(z 1)
Cox PH model
Z Martingale residuals (M] ) (residual plots) Z
]
3) Deviance residuals
outliers Cox PH model
M]



58

4) Cox PH model  Score residuals
k()
(tied down random walk)
(absolute
value)
)
(scatter plots)
P
b P
0) b-bi
J
Score residuals
Sk =5Bjk(o0) " A (2.6.4)
(1 )

Sit =[Zik - Zk(Tj)]-Y[Zjk~Zk({t W expt 'Z Y[Ho(t 1) -Ho(th 1]

[Z])k —ZKk(T})]  Schoenfeld’ partial residuals

)k
- 0) A=1(b)~I(SiL..S]p)" 1)
(Observed Fisher Information) Zjk
] k
(Semi-parametric model) Cox PH model
Cox PH
model (Proportional hazard

function) (Themeau andGrambsch, 2001)
Cox PH model
AFT model



3.3.3.2 Accelerated Failure-Time Model (AFT model)

48,243
(Lian et al., 1998)
6 AFT model
(t\z) = O[exp(<9'Z ] t
Z 9'=(9...,9p)
exp(0'Z)
Y =In(r)=p +yZ + oW
y' =(yL... yp)
(The error distribution)
)
[f0 2P =120
Wald’s test
XW={b-h)'nb){b-p0)
P
) Akaike " Information Criterion
Akaike

AICk =-2\og(MLk)+2pk

59

)k k Aie
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) Accelerated Failure-Time Model

(univariate survival data)

AFT model ~ Cox-Snell residuals
Cox-Snell residuals ( )

0
H r
(X=1)
(Hr o)) Nelson-Aalen
Martingale residuals ~ Deviance residuals AFT model
(0 )
Mj =\-1]

Dj =SN(M} (-2[Mj+ (1 -Mj )y 12

Martingale residuals Deviance
residuals

Cox PH model

34

.. 2544
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