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SRMMEE S B T LSRR -
AR BRfEe F OFEX

(MR TR 2B 2 5 80T 2B, W, 571158)

B =

B B S BT AT AN B e, 0 T — 28 e AR B O RANTT RERIE BN, TR K
BT BELE AL, BRI — IR, AR ORI R AR 1 S L R R At 2 1, A
M Logistict R [Bl )36 AR &y, S —REHAIHEEMAR LS HEL AR, k) im v 2 E 0 FE R
AR RN 25 AR h R S S B A D772, G WX el T AOAR A PEAT L PR IE S . Jf i
HUEBANIGE 1 X LA THEA PR AT 52 A R, JF HAC I L 07 i3 T — 2 Se Br A5 ot s Ko dfs
s

REIE: BB, LSRN, G, Logistic Y, it e,

ZFRAAS: 02127

§1. 3 =5

FEAEE . TR A M T S5 RS R A 1 Bt F 7 o, A2 A7 70 1 (sur-
vival analysis) C.4 NV 2 5 8 RVE R, 1B LA A7 70 M OB R 732t e v, AT
B A SR R IR AT BRI A5 I (Cox, 1972). 33k, AMIIFEEHEFE R — A szig xt
B 2 IR K15 I (Andersen fGill, 1982). 4B bt i ig g ey Iy R 2 IR E
K e BEAERE VI AR P 2 B EAE, AR B E AR EE SR Z IR E
R GAESE . IR I R FA B AR O R F A8 (recurrent event data).

SR B BE I A, (5 b TS R AR I AL A AR B OO AR R A, A
MR 18) XA S oV A A, DRI A FURR R G 4. 52 R N TR s A A 25 ) 2 2580, iy HL A
RIS B) W] e A5 A B R R AR I ] B A AR S A A T RAE RN, X 2R A 1
AR S8 HEWT AR 13 BN R HE (Dais%, 2009). RE sk, hF 8k FHEBIESE W E S 1E
PRSI, Gt e sl 17 & RH TS0 R B S r s BE S A, 0 LR i 7L
A BA B E B = SO B BT SRz i) s2 bR A (Liugg, 2011).
m;%ﬁ(lmmma 11361022, 11471135). #§F54 H AR 4:(20151006, 20151010). WA E T
2 R EAT A ITH (Hjkj2013-16) i 7 i R 2 18 o 5 3l 5 6 10 H A 7 Ve R 4 0F 50 4 B3 BHT I H (Hsyx2014-
34)5?%1@%, E-mail: nl_hainnu@163.com.

AC20144E5 7 14 H Y #, 20144F11 21 H ik EME k.
doi: 10.3969/j.issn.1001-4268.2015.05.007
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FE R AR 0 40 B b, AT 50 0 W A8 B S R FR I 52 MR 1D N> (8) N AE
X TAI[0, ] E BT R AR IS B, 25E{dN*(8)} = p(t)dt, Wp(t)FRAN* (#) IR g K. Ho
dAN*(t) = N*{(t + dt)"} — N*(t7 ) AN*FENX ANt ¢ + de) ERIGE(Ade — 0). RikE—
S B IR B P, S B AMAKL H Jyn, BLARANANMAEZ R AR FOSL . {EN7 (t) = f) ANF ()N
MK (0= 1,2,...,n)ERN ZIeHT & Py B bR F AR . 72 SEBRBIETE R o, B8R A
A RETC BRI TR EAT R 25, A4 X REAE AT IR AN 2 If 1] Y WL 8% AR 12, BDING () AT fE 58
W TS 2 BRA T SR R R B 10ROy, 7T 8R0S R AR NG (8) = [y 1(C; >
s) AN} (s). WX, ()R, H BRI E X, ()5, IR EC, 5N ()AL, B
E{dN;(t)|X:(t),C; > t} = E[AN;(t)| X;(¢)], A T Itk bR BRIEL EX, (M FFETEK
AT B 2 pR U E T 2

E{dN; (1) Xi(t)} = Ao(t) exp{yoXi(t) }dt, (1.1)

X By AR EESHA &, N () RENAEEA L F R HL. KT HAL(1.1) AT F: Pepefl
Cai (1993), FIH B IR FMF 2 J5 IE R REL, 4 T itk RFEAR BN, (HRIE VAR
MRS Lawless& (1995, 1997 )R T8~ FI Ao (¢) Bt T, ELABRBIN 1A) 52 B BN, BIF 784k v I
I Lin%%(2000), B3 T Lawless5 (1995, 1997) s 11, #id H 518 o8 51 B {5 X [A).

SR, BB B S B TT /KPS &, 01— 28 5 R AR BN AN T B g v i
(R, I AR R R AT BEALA AR BOAAAE, 3R 070 Bl v 18 (s N B0 Bl R o KA A
& (long-term survivor) (Mallerf1Zhou, 1994). X6 @ EHE—EMN 2 G ERMAE K T,
MEEAR b AR KRR BE b AR T 5 (R B R 6. 0 8 K AR A7 2 (R BRSO T4 R
TG W70, AN KA IE, A 7T Reds th 5 SEbrIa SR AT (1 4518 (Lai, 2009).

FEAEAT o A B v, O 538 A MR 7 B 7E. Boag (1949) & F 4R Y VIR &R
AR RE S, IF IR BRI AR R N A TG R 45 T Al 1H 7. Farewell (1982) 4
J7 T Cox b # AL, $ tH 7E IR A ¥ B Y v Y Cox B B R 2 1) AR A7 oR 2500 43, DA fd R
CoxcAR ] AT BE A7 7E 6 A B 4. Farewell6} v & AN A A1 R 76 7 AN 14 43 71 2R F Logisticl#]
YA A Cox b 2 A58 ) 3 3] 2] ] BT 7SI XU R 4. Kuk R Chen (1992) fllTaylor (1995)F F 2
SR E Al TR A AL e [8)3 Z OR A AR, DR D TE SRR R AN BE I B K koA
Chen (1992) 7 %€ SR @A &, Ff ASy M Taylor (2000) 2 Hi A 112 fr KAk (EM) B 50K A
WL BEERBAEA R, B E RS B2, £8RFMEYE B, oAk 2 Sk
BN — B IR KRR, B REMRGEE. BA DB, WCookf Lawless (2007)#2
H Logistict8 X}y @ ML gE AT @A, (IR VEARRE 78, DR UG AE R A B rh R &= A
PRI TR AL 7E JE e

1.1 REREMEAIR A

HH T8 A B A A I 1) R K 60 N0 P 1] (0 2> i M 2 ), i EAE R N R o
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A P ) 2 0 VR L X R AR T N AR B AR S5 SRR R A — A A
EHE R 2, MK HE Maller$ (1995, 1996) (10 7L BSR4 15056 1L i 8] (follow-up) /&
K, 75 SEBR S Y 8 Kaplan-Meier 4 17 B 45 28 25 K44 ) & 15 A7 75 18 18/ 4k
BRI PCIGRAT HAT RO 58 TF B (Lai, 2009). R BRATH Bt &0 A 28 LA 47 43 bt
H 1K aplan-Meier B 2l 28, 7552 & 0 shoek 506 & o N hsid, iR, DA R
ARSI ), PN R AR SRR R, DA R BRI ICBGE TR SR e K A A7 3
HIFFAE.

(a)Not cured (b)Not cured (c)cured

6 6 6
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4 4 4
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time time time

El1(a): RM\MECNARGEE. BN, i Bk ki —E 7.

Kl1(b): RUIMEONARGERE. By, BEh BE B TREN &, HX&HE T4
PiBEALIN R J5 , S B SCREA R, A1 R E AR IR, B, AN ERIR .

Kl1(c): RIMEONIGEE. A, EEIE RBEVUIN BB Bt 50m IECH — B
BT IRERTE.

ARSCEERIUNT: B2 — B4y, FEJEORE S E LI A (1.1) [0] 3 4 1 2 R 3R kAl
b, FATRIH Logistict A (] Jya @ 2235 5, @4 i — 2800 A 16 R 2 S5 R
R1(2.1), RZI i A8 B 0T AT 5 R FR o). B2 5 8o, R A AL v 7 AR R AR, Wk
AV h [ S E A . 58350 T IR LAl v IR 1. 38475 1 B it B L Matlab ¥R 14,
JE I — S AR ISR BT B Y ) 772 A . S5 AR A AL RN T v B B — 41
SRR N 5 DR e e . AR S R B UE B B AE B SR 45

§2. IREFMEITHE

2.1 FAEMENF S RER

EBEAE eI A, FATH I MALEIE N AN (0 = 1,2, n), FFHEEDRZH
MBS, W(O)MX (8)ER R 5ERRARMAR, W(t ) SRR SRS ATE=Y e
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X () 2 S PR (1.1) B M R R, ENTRAF KA AR, N*(t) A
FEI Al 2 AT A FAR B R R T B0 AR, (HAR e RN TR Y, N*(¢) AN RERS 76 4 M &%,
WWC NI A, ATRN (t) = N*(t A C), Ha A b= min(a,b), N ()05 77 0 2] £tk .

MrFom MR ERIER, (1 — 7) Ron MERPIR @R, [t h &2
HEER, BATERAT, SR EE S H AR m] AR

EFLN (1) W (1), X5(0)] = [1 — =(Wi(1))] exp{44X:(6)) ho(1)d. (21)
ep{ Wi (1)}

"Wilt) = T B ]

PATE S ERFAH MRS AME, W()RR—RA T ReCE BRI E &R,

W B2 W67, B IT UT, FARANEFEE S, X ()RR —KF v ge & B E K

i R IEL 2R, W R KR S8, MR B 7%, =i, B . W ()X R EEARAN

Logisticti 1 (2.2)#53 2 VA @ ME %, H 456 (2 D)X (1) X KA &, F w2 K

H.HA By, o AR PIENESE R &, 2R R EEW,; ()5 X)) 55X R E R
SN, Ao () A2 AR RO JE AN L 2R pR AL

(2.2)

2.2 BRI EE

TR R HAHEE T, AT B N (), Xa (), Wi(), Gy (i = 1,2, ..., n)FIHE R
BY;(t) = 1(C; > t). FAT5E Sl F:

M;(t;60) = Ni(t) — /0 Yi(s)[(1 + exp{ByWi(s)}) ™ exp{70Xi(s) }dAo(s)].

ATAT LARITE M; (t; 00) =2 XME N Z R RENLIE R (s a IEMD). N T T EBE, idZ(t) =
(WY, X (2)), MFEEN0 = {5,7Y, B, FAVE E R85 F 558 TRt
Ao(t):

R t - n n
Rot:0) = / [ aNi(s)] /[ S ¥ilo) (1 exp{BWi(o))) " exp{y X)) (23)
0 i=1 =1
R T A0 = {Bh, 76}, BRASTHIT AR EAR, JRATTAT AR R T 7

:,Zl OT Z@(S){sz(S) - )/1(5)[(1 + eXp{/B/Wi(S)})fl eXp{’Y/Xi(S)}dAO(S; 0)]} —0, (24)

7E X
Sk@;9)==n‘1é;5€@)ﬂ-+exp{ﬁWVﬂtﬂ)‘lexp{V)Q(ﬂ}th%
Sb@;e)==n‘1é;32@)0-+exp{BWVKtﬂd‘lexp{%X%@)h
_ S:(t:0)

Z(t;0)

So(t;6)’



518 N FANEZE STt e

Hids.(t;0), so(t;0), Z(t;0)73 5 RS (t;0), So(t;0), Z(t;0) IR, K3 (2.3) RNk i+ 52
(2.4), H

i T{Zi(s) — Z(s;0)}dN;(s) = 0. (2.5)
i=1.Jo
WA (2.5 R0 = (B,7), MAo() AN (8 0). FHFRATRE 73X Ee il v (R RE A
PRI
§3. LiitMHR

FETFEHTE VI AT, AT T 9 SR 2, X B8 5% A 2 B2 R Bl T R i — ik
Y AW

(A1) {N() i), Wi(+), Xi ()} (i =1,2,...,n) AL 7347,

(A2) P(Yi(1) =1) >0, AJL AN (7) <n< oo, i=1,2,...,n, HhnEEL.

(A3) W, ()X ()& — Ao B R AN S AR 87y 79 DA — N HEBE L B9 5t

(A4) AR R, Horp

A=k /0 {2i(s) — 25 00) Vi) [(1 -+ exp{ ByWils) ) expy/ Xi(s) ()]}, (3.1)
Horb, ERRECEHE, T ENS? = b, il
U(t:0) = 3 [ 12() - Z(s:0))ani(s).

B2 ORFRA L0 H X S TG TF (B R R, OUE B B AR SR aa
MR 3.1 (Ut 0)MBHatEm)  WiRAM (AL (A4, Wn=12U (t; )BT ik A
B0, P 5 ZEHE R RE (s, ) IERS 20 AT, Ho

£(s,1) = E[ /O (Zi(u) — Z(u; 00) YA M; (u: 6o) /0 (Z:(v) —E(U;HO)}'dMi(v;Qo)}. (3.2)
FH — S50 R A Lin e (2000) A B BRLRT 4, £(s, ¢) HIARA T RE (s, 1), XL,
b /{z — Z(u; 0) Y (u: 9) /{Z ~ Z(0:0)Y AN (v:9)].
M;(t;69) —Nz‘(t)—/o Y (s)[(1 + exp{B'W;(s)}) ™" exp{7 Xi(s)}dAo(s;0))].

MR 3.2 Dol tER) AR AIE(AL) (A2, WO T4 kb — 5l 8 F6o,
Hnl/2{0 — 00} R I R0, 7 ZE56 M R AL S AL i F2, e op AR 58 SUAE
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(A)FEH, BY = &(r, 7). REERGETESR, HEnY2{0 — 0, VL7 2 K &1
HATISA-L X S = £(r,7),

A=n' 2 { | 1Z(9) ~ Z(s:0))y Vi) (L + exp{FWil)}) " exp(7Xi(s) }dRo(s)] .

MR 3.3 (Mo(¢)IMFEPERT) R &4 (AD) (AL 2, WA ()% Tt € [0,¢])LF
AR —BOBS T Ao (), Hnl/2{Ao(t;0) — Ao(t) VAL JR A ISME O, B 75 2540 55 AT (s, t) =
E{®:(s)®;(¢t) A m it 72, Hr,

Bi(t) = /0 Cm ~ B(t:60) A™ /0 " Yi(u){Zi(u) — 2w 00) Y AMi(u;0p),  (3.3)
B(t:0) = /0 2(u: )0 (u)du. (3.4)

FITHEAE R AR, JATAT IS 2P 7 Z R (s, ) 0 — AR S TN

T (s, 1) é B,(5)Bi(t) (3.5)
Jorh
~ dM; dM;(u; 0) o) - 131
Z()_/o S B(t;0) /Y W Zi(w) — Z(u; 0) Y dM; (u; 0)

4. BEEM

N TR T B RS T T VAR IRFEAR R B N IR, AT T S X
FAT 2 B P AE By My Il T F. 72 TR, 321155 (2010) I 5 &, FRATH SR BIHE
R P AR & X AW ER A BernoulliBEALAS &, S IIAER ~0.5, FF H & ) EREZRS 18] AT,
KW Cy I B A ()2, T) P2 . Wo(t) = ¢/ 7, c—NE 3L, HN;(t)ZPoissonid 72, H
S SV

A(C)Z:) = Mo(Ci) (1 + exp{BW;}) T exp{yXi} = cCs(1 + exp{BW;}) ' exp{yX;}/T,

HHALIF ] (231, tia, - - -, ta, ) R KRB Ak KR GEiH &, koK B2 040U (0, C;).

145 H T (Bo, vo) A (0, 0), (0.1,0), (0,0.1)F1(0.1,0.1), TA1K20, FEA EnAL
10071200, HH110%72 ¥6 &M, FH 2R AA100000 15 BB 45 R R b &G it
[f)Bias, SSE, SEERICP, 3t Bias il i+ EOMIRE A K Ik 22 B SLAE, SSEOIREA b v
%, SEENOMIFREZE T FAME, CPRO KIS A 1A 2%, NIXLELS T LI Biasts
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B G

H=1—%

i, YA TR TN SSESSEESILHGE, W BATHI 7 Z iR 2] 7RG RCR; CP
K208 d R WA I RA R 95 % M B KT 43k, BATSEH BN T2 B e
(R, 7 ZE Al T A s MR A PR

Rl FIRENMEE R ERR K] 1S
n = 100 n = 100 n = 200 n = 200
T = T=2 T=1 T =
q B | 7 Bl 7 B | 7 5
6 = (0,0)

BIAS 0.0020 -0.0123 | 0.0016 -0.0053 | -0.0034 -0.0063 |-0.0054 -0.0063
SSE 0.1078 0.2359 | 0.1075 0.2324 | 0.0794 0.1573 | 0.0789 0.1593
SEE 0.1386 0.2428 | 0.1394 0.2438 | 0.0649 0.1665 | 0.0650 0.1665
CPp 0.9140 0.9260 | 0.9240 0.9320 | 0.9410 0.9430 | 0.9260 0.9380

6 =(0,0.1)

BIAS -0.0044 -0.0532 | -0.0048 -0.0604 | -0.0041 -0.0460 | -0.0057 -0.0456
SSE 0.1126 0.2181 | 0.1090 0.2187 | 0.0755 0.1442 | 0.0630 0.1725
SEE 0.1495 0.2548 | 0.1478 0.2534 | 0.0828 0.1745 | 0.0728 0.1747
CPp 0.9280 0.9360 | 0.9280 0.9400 | 0.9330 0.9470 | 0.9420 0.9500

0 =(0.1,0)

BIAS -0.0399 -0.0154 |-0.0372 -0.0134 |-0.0358 -0.0042 | -0.0380 -0.0132
SSE 0.1105 0.2283 | 0.1111 0.2320 | 0.0785 0.1639 | 0.0786 0.1618
SEE 0.1380 0.2428 | 0.1383 0.2427 | 0.0657 0.1672 | 0.0645 0.1660
CPp 0.9310 0.9340 | 0.9230 0.9290 | 0.9260 0.9330 | 0.9270 0.9340

6 =(0.1,0.1)

BIAS -0.0408 -0.0540 | -0.0417 -0.0613 |-0.0415 -0.0565 | -0.0433 -0.0575
SSE 0.1078 0.2220 | 0.1133 0.2218 | 0.0766 0.1559 | 0.0686 0.1579
SEE 0.1500 0.2549 | 0.1486 0.2532 | 0.0781 0.1739 | 0.0827 0.1579
CP 0.9270 0.9310 | 0.9170 0.9290 | 0.9150 0.9270 | 0.9240 0.9320

N T RAEE R R EAEAEIE RGO, FRATATIE B R R RIS oF 7k S R R A B
ANTR], 3 HLE i HE AU R P o M. FERATT TR H R AL AN T U v 5 Lin % (2000) H
R 5 5 300 P B A R ) B2 R A5, THS o MR 22, A LB e At 5. &2
PRANBR L () 2 $ 5 B T BATTI B RE A B A 10% 3R @AM e %2 2% FE Hh AR B () X6}
B H M F (RS R B B A ). 7R
% 1, BIASFISSE /3 7l 2 7 Bt £ th A v 1) 4 22 F0AG TF I A5 #E 22, BIAS*FISSE* 735l 38 7

R B, TR R AR R U 22 g X

e

=, F~
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HILin%5 (2000) &5 HAS T (0 0 ZE AL THROARHEZE . ANEHE X U OG5 SRR, FEAH A E 1Y
50T, BIAS5SSEZ) 7l EEBIAS* 5 SSE* [ 48 %I 5 /0N, 3X U A2 5 8 A2 B il i v il e
M2 KR, RIS AR FIZHr B 1A T EELin %% (2000) J7 2 5E 9 5 B

R2 PTIREIR S BRI AR thA i H A

n = 100 n = 200
BIAS  BIAS* SSE SSE* BIAS  BIAS* SSE SSE*
;=
v=-0.1|-0.00564 -0.1176 0.2238 0.2972 | -0.0179 -0.2085 0.1749 0.3623
v=0 -0.0072 -0.1255 0.3152 0.3371 | 0.0019 -0.1575 0.2382 0.3722
v=0.1 0.0241 0.2184 0.2871 0.3865 | 0.0197 -0.1722 0.2247 0.4174
;=
v=-0.1|-0.0137 0.1452 0.2774 0.4012 | -0.0109 -0.1528 0.2492 0.3458
v = 0.0013  0.2015 0.1982 0.3208 | 0.0027 0.1346 0.2587 0.3635
v=0.1 0.0126 -0.1528 0.2498 0.4054 | 0.0265 0.2343 0.3481 0.4723
§5. I H

ARATHEERATT BT HE H B ROy 75 v B B Byar (1980)#2 (it 1) 35 B 1B (H % N & S
Wi PR 22 55 24H (The Veterans Administration Cooperation Urological Group)ok ¥ 5% it
RAZIEIT IR SR8 204, 75 Byar (1980)iX #4817 b, BT A i A #B &  e EJe R 11—
L v J e . O B HESE AN VA I AMA R e RN, AN, TSR 4 B
A3 N B 12 T T ) SO0 % B (i) LA R 453 5 0 12 Wi 2 ) 3 26 K Fr ey A B, LA R B 1 ok
R e VIR, T 2 SRR IRVA TN R R RN C 4 /E Lin%E (2011), Li%E(2010),
Sun%(2007) A1 HeE (2009) %5 STk H 4 AT ik 17, R b ax B JRATT AT 58 190 46 g /> 250F 28
TR AN oW B R R M. 2 AN AR & — AN AR S8 2 i T 46 e A 5
FA—ARRU MR XETARAN S, SR E53 H (Liu%g, 2011), A
X B2 H R MR R R S IRATIE SR R R R, 5 SN, (8) 9 Ak 1k 3
Wlth, BB RN BEBEIIR i Bk 18X, (8) 9 N HIRIEE I AN B, Wi () o A
TERS A ) BRI H . R BRAT 715, 153 8133,

R3S WA R B 2 H T

[ml )= R E T HE PR iR 22 95% ) A7 X 7] P1H
WAL -0.0070 0.0450 (-0.0952, 0.0813) 0.8773
FiH -1.4487 0.1589 (-1.7602, -1.1372) 0.0000
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TARGIR BoR, (275 BRI e B A R i AR e @ MA RIS DL, JRATALBE Y
ZERULH, AR NS B R R RN AN B 2 T SR T IR A o iR (1 UK R AT R
o, BIE R N0 2, I8 RS, MR R R . WEEE B, XS RASR
TR G NESAME EE, X — 8 R 5Ebr T

§6. REEEREE

ASCNA, R R FAF AT [BE 73 B i, Tﬁ%%{*&iﬂ"%fﬁif*%?ﬁ%&FTﬁﬁi
TR DL, AT RE MR R AR BT X% A, JRATTHR ) — 2R 5 i A 2 2 2l ) 6
M AR R B AT R AR, AR AR BRI 5 2 145 S8 AR B SR R A 5
Rz i H, BT SR AE i s, 2R FF 6 EE N S B WK . BLAh,
PATE XA K e 1At TH 5 R, JF AU 07 B WAl TF IR (T AT 1. d e R R A ) 2
—H AR

ANHT PRI, AN SO A 1R AR B ANOGE T A e B, I3 I Logistic B U M AT 5
HE AR T EATBAT 4 A I R ) 24 30, IXAH 15 B R 0 R R AW 2, X
FER S5 RAE LI 5 ARG F R, 52 B4 ORI BR 1, BATTS 122 8 ) e B 79 A A
A1, XA RE-S ECHA TR H AR AR 1 PR 3R AN A S8R SOV AR L I 2 i, (H AR R & SR
=, B R BB I R AT SR A £ SRR .

B MR AL B AN AR L SO AR I E SR L.

MisR: EZHIIEILUERA
SRR M (1 00) HOSERR:  Eh 4% 01
E{dNi(1)} = E{E[dN:(1)|Z:(1)]}

= E{E[Y;(t)dN; () Z:(t)]}
= E{E[Y;(t)| Zi(t)] E[AN; (t)|Z:(t)]}

= E{[Yi(®)] [(1 — m(Wi(t))) exp{voXi(t) } Ao (t)d1]}
= E{Yi(t)(1 + exp{ ByWi(t)}) " exp{rp Xi(t) }ho(t)dt},
FFLAE{M; (15 60)} = 0, BIM, (£ Op) R 14048 R B O B L3t 72 0
MRS IMGERR: T

> AZi(s) = Z(s5:0)}Yi(s)(1 + exp{B'Wi(s)}) " exp{7'Xi(5)} =0,
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LU (1 00) T LA AR
Ut = 3 {Z() Z(5:00) }M;(5: 00) = T 5(t) - /Otz<s;eo>dM<s>,

Horp
M(t) = 3 Mi(t:00),  Ma(t) =32 [ Zi(s)dMi(s; 60).

i=1 i=1.J0
FALFLinE (2000) FF B SEAL2HIRE B, 3RATTR] LASRIER 12U (t; 00) R 5308k 1), I HLE Ik
PR A (R38AE R0, Y 2 BREE S (3.2) 4 H. O

MERR3.200IERR: X RIS IE O A, ME— Y A A
LA) = —n10U(:60)/00". thT

U(rs0) = 3 [ 120) = Z(ss0)}ani(s:0),
i

A (0) =n~" i T{Zz'(S) ~ Z(5;0)}*?Y;(s)[(1 + exp{B'Wi(s)}) ™" exp{y'X;(s) }dAo(s)]

T 0Z(s;0)
Y

nt Z dM;(s; 0). (7.1)

HH— B0 K HoE FIA 1 IE, A*(0) K T0JLFAbab— B sk 2] — N AEREHLI A(0) BR 2K,
HA®G) = A, A (AN, HHZME(AL)FNAG)RZIEFT T, A(0)KT 0= ELLK.
R4 BHA*(0) 1) — B S TS, A(Oo) R FT F 1 0, 01— S/, 7EX AN
b AEBE R PIn, A*(O)FIFREMR A S HAEE. KT LinflYing (1995) 1 & #2.2 (1) E B, A]
FNOAEAEME—, H A0 I 3RAR & kT
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Semiparametric Rate Model for Recurrent Event Data

with Cure Rate

ZENG XIAOFENG  CHEN CHUANZHONG L1 NI
(School of Mathematics and Statistics, Hainan Normal University, Haikou, 571158)

Recurrent event data usually occur in long-term studies which concern recurrence rates of the disease.
In studies of medical sciences, patients who have infected with the disease, like cancer, were conventionally
regarded as impossible to be cured. However, with the development of medical sciences, recently those
patients were found to be possibly recovered from the disease. The recurrence rate of the events, which is of
primary interest, may be affected by the cure rate that may exist. Therefore, we proposed semiparametric
statistical analysis for recurrent event data with subjects possibly being cured. In our approach, we present
a proportional rate model for recurrence rate with the cure rate adjusted through a Logistic regression
model, and develop some estimating equations for estimation of the regression parameters, with their large
sample properties, including consistency and asymptotic normality established. Numerical studies under
different settings were conducted for assessing the proposed methodology and the results suggest that they
work well for practical situations. The approach is applied to a bladder cancer dataset which motivated
our study.

Keywords: Recurrent event, proportional rate model, cure rate, Logistic model, estimating equa-
tion.
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