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Survival Time Data Analysis and Proportional Hazard Model

Hideo Nakazawa

Department of Mathematics, Nippon Medical School

Abstract

Survival time data analysis and the proportional hazard model are explained. In particular,

through concrete examples that appear in medicine, hypothesis testing and interval estimation

with the software package SPSS are described.

(HARBER AR SRS 2015; 11: 29-36)
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LERMERL, TOLOEMIC (1] LHE, Tz
L, %2 OK 4.

1.2 2 BOLEFEBOZEDHKTE—Mantel-Cox i&
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1.3 SPSSIC&5AT5>7FXb
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*R. Peto, et al, Design and analysis of randomized clinical
trials requiring prolonged observation of each patient. I, II
British J. Cancer, 34, 584-612 (1976) ; 25, 1-29 (1977).
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WE R WAAIHED R, 2F Y, ER T &AL
TSR DR TH D, EHTICIE, BN —F
M (pro-portional hazards) OWED S & 12, EBH L
¥ (partial likelihood) 2SfHWHN5.

TE RO BRI B % 5 2 2RO H 5 HF %
F# KT (prognostic factor) &R, K4 & FHN
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5, BEIRCHIZ2RT 12077 M 20255
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A= 200 exp (B o ).
72720, Ao(t) EZR—=AF A4 Y= F (baseline

hazard), 7 (x) IZMXERRE (relative risk) B4
BThb.

BB, NF—=FREAG ), 2 @) ORFNF—
PR B & 124 4

At 6)=[ A5,
/l()(l‘)='/;t Ao (7)dr
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HEEKEE4FE 2015, 11(1)
(1] b ® 100 (1-a) %IEMFEXEIZ
Br—z(a)xer= br=Br+z(a)xes,

72720, z(a) \ZAEHEIE 55 A5 212 BT S AR
100¢ % MzERL, RENRMEITKROED :

@ 0.01 0.05 0.1
z (@) 2.576 1.960 1.645

(2] B 100a % T MEALH bee = 0 DM E
AT YA, b o WK L CTRATR Y 32D
(1) a>pe ARGIIFEHN S NS,
(i) e=pe AFIIHH SNV,

24 PIE

KOEIE, FEOFAM & 2T 72838 26 ATH L,
TAERRICEM L 72 2RO RAE, MR, SRAIRN
(BPHEDOH ), BHHH(H) 27250 TH 5.
BARME R, ThENatHEDERE T TH 5
EERAM?

S (t, %) =exp {—A (t, %)}, So(t)=exp {— Ao (t)} T | BABAE | MR | RECIRDE | BB
i Xi Vi Zi wi
DORIZIZROBRD D 5 - 1 32.0 0 0 30
S (1, )= S (£)), 2 290 0 0 25
3 275 1 0 24
COWMMTHRNRE LY, [EH22 vk 4 28.0 0 0 19
IZEoT, ROBHEIPKY DT EWRG05 5 25.0 1 0 20
A= FEF L 6 330 0 0 15
A B = Ao (87 (5) 4 210 0 0 16
BT, MR (1) A BRI N U 0 2
, 9 29.0 0 0 29
log 7 (¥) = 23 bixu 10 310 0 0 13
BT X, AR O 11 215 0 0 12
log (~log S (£, ©)) 12 23.0 0 1 12
=log (~log Su (1)) 2 bixi - 13 275 1 1 15
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15 23.0 0 1 10
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SPSSIZ L B2 HER R PKRORD I H I o/l 18 26.0 1 1 13
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B SE. | Wald | HHIE | p value 20 215 0 1 10
0 5 o ” ] " 21 24.0 0 1 9
by 5 o " 1 pz 22 245 1 1 10
: : : : : : 23 26.0 1 1 15
b B o " 1 I3 24 23,0 1 1 8
: : : : : : 25 24.0 1 1 10
bn B e 7 1 D 26 26.0 0 1 13
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