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£ 77t 4uDslel ciste] theel Aos EAlH

Y =min ( T, C),

1, ifT=<C (AH),
6§=1[T=<C(C] =
0, if T>C (%)
whebA, (Y1,81), (Yz,82),..., (Yn,én) & n7l8] ¥ES AHY oo #FF 75T 289
th Y, Y. ..., Y2 Y1, Ya..... Yo 8] £MFAZCIR 6% Y(i), i=1,2,....n,

2 dBE FURAUFE AL 2AF oA AHol FAHAT dtab ofIolA ne

{1,2,..., njoltt 2yH AAE J/I§H A8 (Y. &%), (Y2, 82%),..., (Y(m), 6m®) 2}
UMz n-mfe) FEL FTA bz RAEAZ] BFE Y(m& 2APrie Aot F

Yiy > Yomy, Jmm+l, .., nolch  AlE stAl syl fE Y &i*E Yish 5iE 2
7182 P}

olg} o] |EZH AEE ol 83t th3t Yol FYH YEYTY AU EYT. FH4
 HEUsE FsA Yok

RBEHFS 1 S(t) = P(TOt) = 1- F(t). (2.1)
f(t)
ol HE I =
AdERT A(t) TR (2.2)
t
FAARETE A0 | A
(2.3)
- fodlog(l-F(u)).
A71H BEP4S} TAAUSVY WAL e 2ol
S(t)= exp {-A(t)}. (2.4)
Kaplanz} Meier(1958), Nelson(1969)x= A&%¥4= S(t)o] w243 FHFS g2 T

W (random censoring)® FRE 7|22 o} Z2 Skiv I . SwaE 7 7} AUt 2 4
A& AF et

Skm(t) =TI (
ygt n-i+1

Sna(t) = exp{ - Ana(t) }.
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&
g Ana(t) = F ———=]Jth
ygt n-i+l
[u]3 2.1]1 A7} toA] n-i7} & wfs Skm(t)@h Snalt)s AL dxstH 2% o
2} 22 @l et ek
(1) PEETFY F33S IF 7Y + gk
(2) oiws] $8% PRI E AE 22 FHI FoALE AMESt olA]
sict.
3. AE3so v B4 oY
o] HoME AZelAUSE A3l BEYUSY v|R4H HEFHF}S SOtz &
th "1A [0,T] AN WAEFSFZ e 3 FAA oo Fuger dofd g
(yi. 8i) , i=1,2,---,n & 9S534$Z o|gstax} sicy zt R #EZ izt Ut
Pr (yi=t, 8i=0) = Pr (Ci=t, Ti > Ci)
= g(t) (1-F(t)),
Pr (yi=t, &i=1) = Pr (Ti=t, Ti < Ci)
= f(t) (1-G(t)).
218 MEL thg3} Zol 8 4 rh
8 -8;
Pr(yi=t, i )=[f(t){1-G(t)}] [g(t){1-F(t)}].
m<i<nof tj3t AEERE o]f s3I FY3 FEE 354 FTATR AEA 0]
BE yn & zIEThE ARolth. F yi >ym i =ml, -, n, olth weEA (v
i=1,2 2 4e i3 #rh
m 6i l'ai n-m
M {1-G{yi)} &lyi) {1-G(ym)}
i=1 (3.1)
m 8; 1-8; nem
'.Ulf(}’i) (1-F{yi)}  {1-Flym}
Folo s N8 E3ojmg o )8} g( ol 342 tirel ofd B4z Z¥s oA
rh meld Al (3.1)9 B ¥ FAE £ glen i AAE =t
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{Aa 3.1] AAF YdoFehiollA =& (Y1,81), (Y2,82),..., (Yo, 6m)2F Yi > Ym,
i=mel, ..., n 8 EeE=

m 8i 1-8; n-m
L =_[ilf(yi) {1-F(yi)}  {1-F(ym}

(2.1)2F (2.2)0llM2] HEUo HHETTY] FANCE FH H 219 ¢=

olMAEE  A(3.2)00M48 ARETE A -)E ABAIPSE o83t AP
2 7 2A

("2 311 0=t <t ¢, ..., <tx<tker =T2 32 0;(t), j=0,1,...,
k+l, &= o432 o] et i to 2FHRIYSF o &
k+1 :
Aa(t) = % 6 (t)Ay (3.3)
j=0

= melgth, o A = A(t) olth AXE AZIITE A= AREUSE BT
stz olom atEd ¥ o5(t) of ol AFHo Ak

[H2] 3.2] Ae 3.19) Zold uSuss FAAUEUS AZuS
exgge 77 Them Zo| FolArh

k
a(t) = 2 05(t)djzit, (3.4)
i=1
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Sa(t) = exp{-Aa(t)}, (3.6)
¢ j=1,2 ... .k thElA die AZ tjolde Ay #Ee] Agoln 6i(t)e
Az 18] gEA #dgolm, o) e A (3.8) (3.10)dM 2} 7 Fo{Fch

[Z8] 4 (3.3)eld FojA 1Y HYE FH 5+ wd HEFE AH
FANEEYSF A7 Bk &, e ¥ AR

t k+1 t
J Agfu)du = T A5 f 6j(u)du
[} i=0 0
k+1
= aj(t)Aj (3.7)
j=0
oltt. of7]ollA A4
t
aj(t) = f 6;(u)du (3.8)

0
ol A(.)oll &3] b= U gh4olrt

oA7NM tj, j =12, ... .kE= kY ME TIE AYA|ZHdead time) 2T F
zh e}, 2I-9E@4 A (3.2)olM A(-) HEES Aol HELE XS] A
(3.8)& ol &34

k+1
= 2 (dj loghj - 7jAj) , (3.9)
izo
7} "k @
m
7i = 2 ajlyi) + (n-m)aj(ym) (3.10)
i=1
olty. Al (3.9)% ol pirj, J =01, ... ke, ke27Y FHYPA Eolp W

djd EI-2E¥Ufold I s

A
Xj =djpit (3.11)

>

ol Hrh metd, o g e A (333 (BMold AgstE USRS+
JduBYs, Azusd oy HLIEBE A 4 I 4 Atk
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[(B]3 3.11 e 3.2004 BoJA FAPELS 4] (3.3)o] FoAA g;(t)el FAHL
2 o&%E - & BET ¥4 6;(1)E MUY uwel AEERLY AEUsY F
Bargo] ZHAHcl

(B2 3.21 U9 ZA /s (measurable) ¥ hojl o3l < 8( - )71

fh(x)é(t—x)dx = h(z) (3.12)

& wFHY o ¥4 §(-)E Dirac-deltayfel gt

[(mEA2] 3.11 el 3.29] ZZAolA 0j(t) = 8(t-tj), j = 0,1, ..., kel o]
RNV ENS AEUSY HFAPS 3 Yol FoiAth

Ago(t) = 3 djrit -

tist
éuo(t) = exp{ - Aoo(t)}. _ (3.13)
T
7i= gll(ylztj) + (n-m)I(ym2tj)
olc}. i

[58] A (3.5)]48 2FdggsEs Folzd 2ol &3

7 "ok ey 4 (3.7)e2¥EH & €& 4 otk aEE 4 3.4 o

3 ol
(3.5), (3.6), (3.12)2 Hy E Az éﬂ% a8 4+ 9rh
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(M3 3.2] A (3.13) & 28] B Spos AREATA(n)7} nt 232 SR

A
ZA7Htied survival time)o] ¢l& uwfi= 2@ AJH Nelsone] FAHZY Sano] H

o

I(tj-1<tsty), i =12, ... ,k+l
0;(t) = { (ti-1 i) J (3.14)
0, i=0

i
2
o
+
¥

2 Zo] Bzt [uhEA el 3.1)9 FHAAY FARE WP v A4

th

(3832 3.21 el 329 ZAM  0;()F A (3.5)9 Lol 3hd rANYE
Ut AZUSY HEFIFS 2 7

aj(t)djz;!
1

Ag1(t) =
o} ;

YR

Sa1(t) = expl - Ag1(t)}

olth ¥ ag(t) =00l aj(t)& rie 1,2, ... kel off ohsl Z 7
0, 0<t<t-1.
aj(t) =4 t-tj-p, tyj-1 (t<tg, (3.15)
tj-ti-1=4j. tj<t LT,
o}
m
¥i = _Zlaj()’i) + (n-m)a;(ym) (3.16)
i=
ojc}.
2o g, 6;(t)E
I(ti<tstjer), J=0,1, ...k,
B;(t) = 3.17
j(t) {0 i kel ( ).

3} Zol FY3td i AI}E E=r

[Ee) 3.3] el 3.2 ZAcd  0;(1)F (31743} Lol 31 rHIWEY
2o} BEYSY HSFAFL 4 2
A

Az(t) =
d

A

ajr1(t)diri-t & Se2(t) = exp{ - Aoz2(t)}
1

W R
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oltt, ¥ j=1,2,..., k of cisiA aj(t)e (3.15)0]] FoF ZHolx, ak.1(t)=0 olH zj+=
o3 ¥l
7i = %Iapl(yi) + (n-m)aj+1(ym).

o7l Aaze $F A& Adtpoln gole didlE ZHATh

npxjgto g, 6;(t)E

'f I[to<t<ti] - [Ai-ai{t)]/Ai, Jj=0,

| Iltj-1ststi] - aj(t)/A; (3.18)
6i(t) =4

} +I[tjctetjsq] - [Aje1-aj+1(t))/A5+1, §=1,2,...,k,

[ I[tkst<tke1] - ak+1(t)/Ak+q, j = k+1

o} o] Feojshd i AE €& + Arh

[c}gg2] 3.4] =2 3.29] 2o A 0;(t)E (3.18)8} Zo] F2std A9
HEU,Y AEHF HLRFYS A et ol FolArh

IR

Aa3(t) =
J

S3(t) = expl - Aas(t)}.

o oai(t)9 rie 7 7

aj(t) dj it
1

1 aj(t)? aj+1{t)2
i(t) = i+ + — - }
aj(t) = aj-1(t) 2{ 5 ot
o}
’ m 1 aj(yi)? aj+1(yi)?
vi = Majeilyi) + = { - H
i=1 2 AJ Aj+1
1 aj(ym)?  aj+1(ym)?
+ (n-m){aje1(ym) + — { — - }
O]E]-. 2 AJ AJ¢1
4. LA
o] ol BEAH A& {(yi,bi): 1si<m yi 2ym:j=m+1,..., nt& 7FA 3L

AAA o] ZFtislollA AUyt HEFFY FHLS AMRICE oY AA ARE
Gardiner®} Susarla(1982)eld <1-&%cl slaFAlcistz ZUF AN I BN HAF
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(melanoma)$=} 817 2] MEX|ZH ] week)S 3 Afolth. -7 7 A& ARE F

@ A LS AT

136 58 55- 181- 21 23 - 190- 65
234 194 14 90 20 130 213- 215-
124 108- 54 98 193- 138 141 110
67- 50 26 103 59 134- 147- 152-
65 40 34 57 81- 152- 125- 151-
34 158- 27 148- 27 132~ 140- 32
130- 38 85 129- 100- 19 118 53
120- 66 46 37 50- 114- 124- 26~
102 93- 80- 60 86- 21- 44- 23
70 73- 19 38 31 25 76- 13
16- '

o] AR HE AlzZt t =25, 44, 56, 65, 76, 100, 148, 1900 tis) AP EATIA mol

65, 73, 81l AQHH 22 Sqo(t), Sai(t), Sas(t)S AXFSIATE. ZATA mo] VAT
REF7(81)¢} BL uls Kaplan?} Meier(1958)8] KM323 ako] Hr}.

m ot 25 44 54 65 76 100 148 190

Q0 .9325 .7982 .7309 .6624 .6486 .6055 .4244 . 4244
65 Qi .9146 .7891 .7309 .6624 .6412 .5985 .4251 .4116
Q3 .9239 .7936 .7385 .6632 .6450 .6002 .4332 4077

Q0 .9101 .7816 .7162 .6362 .6092 5652 .3713 .3713
73 Q1 .8929 7729 .7164 .6364 .6033 .5584 .3724 3549
Q3 .9021 .7767 .7232 .6373 .6076. .5594 .3801 . 3476

Q0 .8765 .7280 .6649 5877 .5616 .5166 .3124 .3124
81 Q1 .8766 .7197 .6652 .5880 .5554 .5099 .3131 .2876
Q3 .8795 .7226 .6701 .5881 .5592 5102 .3203 .2725

81 KM .8753 .7252 .6616 .5838 .5575 .5123 .3045 .3045
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9ol =RTRE 7 AfoAY AtE FAPY g M2 Hlwsleh el KMFET
3t A e kel el Aols A2 gee B 4 vk & AUA e T2
TAl(n)& &9 EES 377} Folx ALY FAPEL o|87HAI g&E HAFH 9}
=2

5. EH#=E a7

olA7tA B o FHH ARE V12T AZeAYFE o8t BEUTY
1A 2Rere Aostdon, o Mo BHZE WHE o83l ALY FEHE

Sao. Sm. Snz Sosa—} KM ere] &84 At} gich

ShaestAl UERg7l 1ok 283 Seo. Sui. Sez. Ses& 2 ZHQ0, I, Q2 Q3°lgt B
2}, 2 2= $HASATINS| UL HSAGATRLU A At F 78
e Ao BE Yelolth &, Qo] AEPSE Fuh 2T @& H& FHY Joln
W& Qlo] 4 23 Fohd @2 o F2FSHA € Holth  uwtd q7IME @FBH

< 28skA Y43lch

(£ 1) A= o] FollA AMREE A 7HA Fele] BEEE(F)o FLEEE(G)E vEh
T}, REEILE 27 Y WEUSEI} 27t A 2 AeES4d B4t HEF AY9EAR
o]3, ZVHEXL ZFtlgl: TEXJ} W AL(70%)Y REQY B-H(50%)7t HESF aH
Zo|t}h

7} HSolA EEAI|(n)7} 20012 ABEATHA(n)7} 16, 18, 20 uwh 50000 A3t
¥ 2, 3, 40 Urhliglon EE37]71 303} 40d tlE fA A3E €& 4 gtk =
8] #x5& 57 AZ+¢zt (0.0, 0.5, (0.5, 1.0], (1.0, 1.5], (1.5, 2.0], 0.0, 2.0]]
A Azto] 0.005% 912 HY wiulth W9l BIHF NG Axrstel BT Fojth

H2E Bl thed AAE d&4 Ath

(1) A2342] ol Aol 224 Fhyo] vl /Y
BEZFEYo] = R Zrh

(2) 299 VA7 Y " (1.0,2.01 77 BE 9ol cthsied



56

(4)

Hg 3 o

03Fg ol Q02 01 Bl of 2L Peis} BFHFLANE TAE
Z Ktk a2y (0.0,0.5] 7o ME 012 o FH W B
AFexE 7HlT)

Zohe #EA 7 BREY miE 33 o] (1.0,2.0] 77k A ti
£ RE F3Ect o 22 #HYE /A (0.0,1.0] A=
BE A9 sl 037} kMR RT of A2 Beje} WIATL
g 7HE R 2

(1.0, 2.017ZolA Fctd #E2 7 W wie 2ot o 22 B
AFLAE XA, F9H VS RELdE @B KMFEZ
Xrl o 22 #Heg 7zch

AZTFZE (0.0,0.51014 HEER DA Aelete, & AARE
ygdoz ogsirels $4BE BRE A4 Bl BRAT

L2t& 745 glct,

E3 7 F4E BolME H2olA A2 Ao} FARY ZAES HE T
FHEES} FUEE
T8 2 ¢ 2E FLE

Weibull (1, 0.5) Exponential (0.5) 70
Exponential (1.0) 50
Weibull (1, 1.0) Exponential (0.5) 70
Exponential_(l.O) 50
Weibull (1, 1.5) Exponential (0.5) 70

Exponential (1.0) 50
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¥ 2. 00, Q1, 032} KM 5L oy HFXAZ(AHERTI )
(1) 398 #SH7 42239 (70 %)
S(t) (1.0 .13] (1.0 .60] (0.6 .36] (.36 .221 (.22 .13]
¢ (0.0 2.01 (0.0 0.5] (0.5 1.0] (1.0 1.5 (1.5 2.0]
m Bias MSE Bias MSE Bias MSE Bias MSE Bias MSE
Q0 .2903 .1199 .0795 .0150 .2303 .0674 .3594 .1454 5212 .2639
16 Q1 .2952 .1285 .0588 .0115 .2242 .0651 .3815 .1621 .5459 2882
Q3 .2298 .0857 .0977 .0182 .2111 .0639 .2770 .1093 .3562 .1602
Q0 .2202 .0815 .0516 .0120 .1610 .0441 .2690 .0937 4214 .1841
18 Q1  .2311 .0927 .0297 .0093 .1561 .0424 .3027 .1135 .4593 .2149
Q3 .1477 .0514 .0678 .0139 .1322 .0407 .1722 .0637 .2334 .0926
Q0 .1165 .0493 .0219 .0114 .0674 .0330 .1255 .0537 .2626 .1038
20 Q1 .1416 .0615 0016 .0096 .0640 .0302 .1866 .0722 .3315 .1401
Q3 .0280 .0287 .0345 .0122 .0183 .0306 .0083 .0356 .0538 .0392
20 KM .1220 .0515 0137 .0122 .0546 .0318 .1458 .0556 .2862 .1114
(2) 299 BFEA7 REAHS (50 %)
s(ty (1.0 .13) (1.0 .01 (0.6 .36] (.36 .22] (.22 .13]
t (0.0 2.0 (0.0 0.5 (0.5 1.0] (1.0 1.51 (1.5 2.0]
m Bias MSE Bias MSE Bias MSE Bias MSE Bias MSE
_ Q0 2277 .0721 .0848 .0148 1946 .0496 .2745 .0876 3794 .1436
16 Q1 .2104 .0648 .0608 .0104 .1709 .0397 .2603 .0788 3707 .1368
Q3 .2166 .0679 .1019 .0176 .1992 .0523 .2551 .0830 .3317 .1253
Q0 .1546 .0410 .0631 .0119 .1313 .0312 .1798 .0477 .2596 .0774
18 Q1 1351 .0346 .0382 .0084 .1054 .0236 .1628 .0400 2476 .0698
Q3 .1391 .0367 .0786 .0137 .1305 .0320 .1540 .0429 .2073 .0617
Q0 .0619 .0218 ~.0389 .0107 .0589 .0220 .0587 .0251 .0974 .0318
20 Q1 .0352 .0162 .0133 .0084 .0277 .0172 .0315 .0186 .0716 .0222
Q3 .0374 .0188 .0528 .0118 .0498 0221 .0172 .0228 .0336 .0203
20 KM .0511 .0205 .0327 .0108 .0384 .0221 .0369 .0222 .1015 .0290

57
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F 3. q1, @2, 03¢} KMFFFE Hoe} FFAAF(AEEHTT 1Y)
(1) 949 AFA7 4273 (70 %)

S(t) 1.0 .06] (1.0 .70] (.70 .36] (.36 .16] (.16 .06]
t 0.0 2.0] (0.0 0.5] (0.5 1.0] (1.0 1.5] (1.5 2.0]
m Bias MSE Bias MSE Bias MSE Bias MSE Bias MSE

Q0 .3062 .1443 .0526 .0093 .2077 .0608 .3959 .1763 .5991 . 3451

16 Q1 .3104 .1556 .0272 .0062 .1988 .0576 .4204 .1974 .6263 .3766

Q3 .2517 .1096 .0692 .0109 .2002 .0623 .3218 .1436 .4408 .2324

Q0 .2291 .0961 .0348 .0085 .1325 .0397 .2898 .1093 .4822 .2365
18 Q1 .2386 .1103 .0083 .0060 .1235 .0373 .3253 .1338 .5216 .2753

03 .1652 .0646 .0506 .0094 .1179 .0403 .2036 .0815 .3052 .1337

Q0 .1121 .0539 .0156 .0091 .0260 .0353 .1214 .0550 . 2867 .1216
20 Q1 .1305 .0691 -.0132 .0075 .0122 .0335 .1774 .0776 .3587 .1649

Q3 .0360 .0296 .0298 .0091 -.0061 .0351 .0190 .0350 .1051 .0420
20 KM .1175 .0563 .0099 .0099 .0127 .0342 .1406 .0567 3183 .1300
(2) <9 ASAIF w239 (50 %)

S(t) 1.0 .06} (1.0 .70] (.70 .36} (.36 .16] (.16 -06]
t 0.0 2.0] (0.0 0.5] (0.5 1.0] (1.0 1.5] (1.5 2.0]
m Bias MSE Bias MSE Bias MSE Bias MSE Bias MSE

Q0 .2184 .0743 0448 .0073 .1522 .0363 .2781 .0895 .4205 .1717

16 Q1 .2018 .0686 0191 .0048 .1277 .0279 .2655 .0816 4149 1671

Q3 .2067 .0676 0604 .0087 1595 .0386 .2581 .0831 .3697 .1469
Q0 .1413°.0335 .0291 .0067 .0873 .0231 .1743 .0444 . 2888 .0877
18 Q1 .1226 .0348 .0029 .0049 .0599 .0172 .1586 .0374 . 2811 .0830
Q3 .1248 .0335 .0442 .0074 .0883 .0237 .1453 .0384 .2337 .0680
Q0 .0423 .0178 0121 .0070 .0120 .0198 .0407 .0198 .1085 .0261
20 Q1 .0174 .0147 -.0147 .0061 -.0202 .0182 .0140 .0151 .0924 .0210
Q3  .0174 0141 0266 .0072 .0038 .0206 -.0061 .0173 .0472 .0127
20 KM .0373 .0182 .0077 .0074 -.0092 .0215 .0233 .0171 .1311 .0287
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00, Q1, 03¢} KMFRF 52 N2} BFLAAFZ(ABERFI BLUT)

(1) 348 K7 92735 (70 %)

S(t) (1.0 .24] (1.0 .49] (.49 .36] (.36 .29] (.29 .24]
t (0.0 2.0 (0.0 0.5] (0.5 1.0] (1.0 1.5] (1.5 2.0]
m Bias MSE Bias MSE Bias MSE Bias MSE Bias MSE

Q0 .2187 .0671 ,0969 .0205 .1948 .0503 .2567 .0792 .3483 . 1250

16 Q1  .2210 .0704 .0805 .0171 .1909 .0492 .2698 .0865 .3650 .1360

Q3 1654 .0485 .1122 .0237 .1736 .0468 .1840 .0575 .2083 .0709
Qo 1488 .0417 .0535 .0149 .1260 .0306 .1743 .0472 - .2564 .0784
18 QI .1551 .0460 .0361 .0126 .1226 .0299 .1949 .0549 .2824 .0911
Q3 .0843 .0277 .0658 .0162 .0957 .0274 .0884 .0322 .0959 .0380
Q0 .0573 .0272 .0084 .0141 .0417 .0220 .0586 .0306 .1261 .0449
20 01 .0732 .0302 -.0108 .0130 .0387 .0211 .0974 .0345 .1747 .0554
03 -.0289 .0233 .0152 .0143 -.0120 .0241 -.0556 .0284 -.0660 .0283

20 KM 0520 . 0263 -.0040 .0151 .0237 .0219 .0613 .0281 .1320 .0427

(2) Fdd” S/ @23 % (50 %)

S(t) (1.0 .24} (1.0 .49] (.49 .36] (.36 .29] (.29 .24]
t (0.0 2.0} (0.0 0.5] (0.5 1.0} (1.0 1.5] (1.5 2.0]
m Bias MSE Bias MSE Bias MSE Bias MSE Bias MSE

Q0 .1693 .0419 .0856 .0167 .1511 .0327 .1919 .0469 .2656 .0756

16 Q1 .1645 .0417 .0654 .0129 .1364 .0279 .1943 .0482 2781 .0822

Q3 .1562 .0393 .1000 .0194 1526 .0344 .1759 .0453 .2121 .0620
Q0 .0995 .0236 .0431 .0123 .0831 .0187 .1105 .0248 .1715 .0412
18 Q1  .0960 .0242 .0221 .0101 .0671 .0156 .1151 .0262 .1894 .0475
Q3 .0823 .0216 .0551 .0136 .0801 .0192 .0901 .0237 .1123 .0321
Q0 .0177 .0169 .b002 .0124 .0093 .0152 .0112 .0180 .0516 .0236
20 Q1 .0175 .0174 -.0216 .0120 -.0092 .0142 .0202 .0183 .0822 L0270
Q3 -.0115 .0180 .0091 .0130 -.0029 .0i66 -.0247 .0205 -.0285 .0235
20 KM .0039 .0165 -.0108 .0133 -.0101 .0162 -.0058 .0170 .0428 .0209
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