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Abstract

In this paper, an additive multiplicative hazard rate function model is established for clustered
failure time data, an estimation equation is created according to the model, the estimation of pa-
rameter vector is obtained by Newton iterative method, and the consistency and asymptotic nor-
mality of estimators are proved. The performance of the estimator under limited samples is veri-
fied by numerical simulation. Finally, the influencing factors and ways of the hazard rate function
of chronic granulomatosis are analyzed.
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Table 1. Estimation for 5, = (0.5, 0.5)
= 1. f 5(0.5, 0.5)B &3

n p EST SE ESE CP EST SE ESE CP
0.25 0.535 0.286 0.280 0.962 0.528 0.277 0.262 0.944
100 0.5 0.534 0.287 0.276 0.956 0.503 0.276 0.263 0.942
0.75 0.542 0.272 0.277 0.968 0.515 0.274 0.263 0.942
0.25 0.514 0.198 0.185 0.942 0.509 0.189 0.185 0.938
200 0.5 0.519 0.189 0.187 0.950 0.518 0.182 0.186 0.958
0.75 0.515 0.193 0.186 0.950 0.506 0.195 0.188 0.958
0.25 0.505 0.151 0.148 0.960 0.487 0.154 0.151 0.944
400 0.5 0.509 0.160 0.151 0.950 0.506 0.153 0.151 0.956
0.75 0.505 0.154 0.152 0.954 0.511 0.150 0.152 0.954

Table 2. Estimation for 5, = (1, 0.5)
= 2. po A, 0.5)89fE

n p EST SE ESE CP EST SE ESE CP
0.25 1.044 0.372 0.380 0.939 0.500 0.354 0.354 0.955
100 0.5 1.034 0.359 0.373 0.959 0.502 0.350 0.355 0.953
0.75 1.035 0.370 0.377 0.947 0.488 0.347 0.351 0.951
0.25 1.033 0.257 0.250 0.948 0.497 0.263 0.250 0.920
200 0.5 1.050 0.284 0.256 0.952 0.506 0.252 0.248 0.940
0.75 1.035 0.260 0.252 0.940 0.498 0.251 0.249 0.946
0.25 1.004 0.175 0.168 0.954 0.494 0.176 0.175 0.952
400 0.5 1.014 0.169 0.168 0.960 0.496 0.181 0.176 0.940
0.75 1.041 0.191 0.176 0.950 0.519 0.173 0.175 0.948

Table 3. Estimation for gy = (0.5, 1)
% 3. o 5(0.5, HEYMEIT

n p EST SE ESE CP EST SE ESE CP
0.25 0.533 0.375 0.395 0.970 1.013 0.349 0.364 0.955
100 0.5 0.529 0.379 0.403 0.974 1.007 0.387 0.371 0.945
0.75 0.535 0.371 0.405 0.965 1.007 0.390 0.368 0.931
0.25 0.531 0.257 0.263 0.978 1.005 0.258 0.259 0.960
200 0.5 0.523 0.249 0.261 0.966 1.013 0.247 0.257 0.962
0.75 0.507 0.252 0.258 0.960 0.988 0.247 0.259 0.968
0.25 0.499 0.173 0.177 0.958 0.992 0.180 0.182 0.958
400 0.5 0.525 0.177 0.178 0.966 0.997 0.183 0.184 0.954
0.75 0.514 0.183 0.180 0.966 1.004 0.184 0.185 0.952

DOI: 10.12677/aam.2022.112089 841 IR Esid


https://doi.org/10.12677/aam.2022.112089

=]

BT, TU0T

4, MF

TEIX R Ar FAT TR AR H (1 71 3 BT — AN IR R 2 24 50408 [12] gamma T3 2767718 1 PR 25 i 1 32 97 1 1
Foo BARIAT 128 L2 ZE B0 B, BEBENL S NN, gamma TR A B A, B0
B2 T R A P R R], FEHEAT R TR, 65 44 e TR I 20 4R 63 44
gamma TR EFH M 7 BEE DAL O E Y, EXE, RANEG - DMEE AR, A
AR 14 8- YR SR K 1] o BT TR R A R RSO

TSRO PT LA E e - BV ALLA . B0 4, (12, W, ) = 4 (t)ez‘}ﬂ +W,[y € X Zy RiRYT A,
Foi N 4% gamma FHPUEIGYTHR 1, S AL 2R 2, Wy D9 RVE AL IS AR AR RS

WA SCIITE T LSRN B,y T4 5 f=0.7827, 7=-0.0023, FrdEZE4y 2 0.2242 Fil
0.0011, K% P {H 4% 2.3996 x 10 £ 0.01689, R4 B MK/, AeasEH Y Z, =1t 7, =2 3%
R RS 26 R B0, B TT O gamma 42767 1 KUK bl 22 BRI ) XU SE A, T HL P (/T 0.05, 15
B gamma T HEF IR TT RE 12 MR GL 18 1k PR 2 Jiiois (10 XU e R B, AR 7 (B RN A RAR R P AL
AT DLAGH A R AR 1 i DA 2 e (1 XISy 3 R EG . E Akt 5@ SRR, PRI AL XU
TEIN 221 t IR b 22 JEE 70020 B X 2 e o BB B A 4 ()% 25972, [ESEVAST 410N, 4R340 10 %, MU
LA BB PRI 4.8 x 107 AN BATTZS Y AR ik v IR 56 bR 5 i 1 j; Jo (t)dt , HrermT LAAE] 4 (1)
FEREAN I ZI RS T, I 1 (BEARAR BT ISR ) 52 R A R TRI R N ) £, BT R)

0.4

0357

03r

0257

02r

0.157

0.1r

0.05f

0 50 100 150 200 250 300 350 400

Figure 1. Estimation for I;ﬂ;,(t)dt

B L [ A (t)dt xR Bl S A A

N KR RO A B R AT A I, IRATR R AT M AR B ZE G R TABRE R
i=12,.,128,j=12,..,n BUHCSE, WK 2 BAAFNTE MR E R FIFRR, 128 MM EIE 203 MR
Ky, H

f = J; ANy (0, (O] 2 (077 w7

DOI: 10.12677/aam.2022.112089 842 IR Esid


https://doi.org/10.12677/aam.2022.112089

SREEAE W, BRERLAE-2, 2]F, RIAE AL .

o
0.5 2 & O

-1.5 1 ! I I |
0 50 100 150 200 250

Figure 2. Scatter of residual vs. individual
B 2. HENMIRSE

5. B4

FER R, BAT BRI RO T8 S 1 S Bk SR AR XU 4 oy e A, 82 P i o0 2 ) B ARt
TGETHERT, RS, BAMER 7 ARBUEAE, BRI EMG T, NMARECE B TR KA S,
JS2 P 0o BR E BRAE B AL T B IO IR A A, e AT R RO 22, AR e AT BUE B IR S
7535, B RARIVBAT, e e th R R AT ik N T s bk, #8321 gamma TR IR MR
XA A2 i AR 5 3. ARRIBAT TR 25 FEAEAR A Tpoin N FEATL RN TR 7 [R]— 2R 2 TRl A S, A
MR B S 78, ARl T 7 S A Pk

SE K

[1] Cai, T., Wei, L. and Wilcox, M. (2000) Semiparametric Regression Analysis for Clustered Failure Time Data. Biome-
trika, 87, 867-878. https://doi.org/10.1093/biomet/87.4.867

[2] Yin, G. and Cali, J. (2004) Additive Hazards Model with Multivariate Failure Time Data. Biometrika, 91, 801-818.
https://doi.org/10.1093/biomet/91.4.801

[3] Lu, S.and Wang, M. (2005) Marginal Analysis for Clustered Failure Time Data. Lifetime Data Analysis, 11, 61-79.
https://doi.org/10.1007/s10985-004-5640-6

[4] Cai, T., Cheng, S.C. and Wei, L.J. (2002) Semiparametric Mixed-Effects Models for Clustered Failure Time Data.
Journal of the American Statistical Association, 97, 514-522. https://doi.org/10.1198/016214502760047041

[5] Cai, JW. and Zeng, D.L. (2011) Additive Mixed Effect Model for Clustered Failure Time Data. Biometrics, 67,
1340-1351. https://doi.org/10.1111/j.1541-0420.2011.01590.x

[6] Cox, D.R. (1972) Regression Model Sandlife Tables (with Discussion). Journal of the Royal Statistical Society, Series
B, 34, 187-220. https://doi.org/10.1111/j.2517-6161.1972.tb00899.x

[71 Martinussen, T. and Scheike, T.H. (2002) A Flexible Additive Multiplicative Hazard Model. Biometrika, 89, 283-298.
https://doi.org/10.1093/biomet/89.2.283

[8] Shang, W.P. and Wang, X. (2017) The Generalized Moment Estimation of the Additive-Multiplicative Hazard Model
with Auxiliary Survival Information. Computational Statistics & Data Analysis, 112, 154-169.
https://doi.org/10.1016/j.csda.2017.03.013

[91 Han, M., Sun, L.Q., Liu, Y.T. and Zhu, J. (2018) Joint Analysis of Recurrent Event Data with Additive-Multiplicative

DOI: 10.12677/aam.2022.112089 843 IR Esid


https://doi.org/10.12677/aam.2022.112089
https://doi.org/10.1093/biomet/87.4.867
https://doi.org/10.1093/biomet/91.4.801
https://doi.org/10.1007/s10985-004-5640-6
https://doi.org/10.1198/016214502760047041
https://doi.org/10.1111/j.1541-0420.2011.01590.x
https://doi.org/10.1111/j.2517-6161.1972.tb00899.x
https://doi.org/10.1093/biomet/89.2.283
https://doi.org/10.1016/j.csda.2017.03.013

=]

BT, TR

Hazards Model for the Terminal Event Time. Metrika, 81, 523-547. https://doi.org/10.1007/s00184-018-0654-3

[10] Liang, K.Y. and Zeger, S.L. (1986) Longitudinal Data Analysis Using Generalized Linear Models. Biometrika, 73,
13-22. https://doi.org/10.1093/biomet/73.1.13

[11] Fleming, T.R. and Harrington, D.P. (1991) Counting Processes and Survival Analysis. Wiley, New York.
[12] Rudin, W.B. (1976) Principles of Mathematical Analysis. 3rd Edition, McGfraw-Hill, New York.

DOI: 10.12677/aam.2022.112089 844 IR Esid


https://doi.org/10.12677/aam.2022.112089
https://doi.org/10.1007/s00184-018-0654-3
https://doi.org/10.1093/biomet/73.1.13

	加性乘积风险率模型在聚类失效时间数据中的应用
	摘  要
	关键词
	Application of Additive Multiplicative Hazard Rate Model in Clustered Failure Time Data
	Abstract
	Keywords
	1. 引言
	2. 模型和估计过程
	2.1. 模型
	2.2. 模型估计过程
	2.3. 估计量的渐近性质

	3. 数值模拟
	4. 应用
	5. 总结
	参考文献

