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Estimation for Semi-parametric Accelerated Hazard Model
with Measurement Error under Current Status Data
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Abstract: We proposed a semi-parametric accelerated hazard regression model with measurement
errors based on the current status data. Firstly, the unknown baseline cumulative hazard function was
approximated by using I-spline, and parameter estimates of the model were obtained based on Sieve
maximum likelihood estimation method. Secondly, a simulation extrapolation method was used to
correct estimation error caused by measurement errors in covariates. Thirdly, the numerical
simulations were carried out to verify the effectiveness of the proposed method as well as the impact of
ignoring measurement error in covariates. Finally, the proposed method was applied to study
cardiovascular and cerebrovascular disease mortality, we obtained estimation of hazard function for
cardiovascular and cerebrovascular disease mortality. The experimental results show that the
proposed method is effective.
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Table 1 Estimation results of covariate X following standard normal distribution

HAR  AEE Ak SIMEX NAIVE
n P 1 ZH BIAS SSE SEE CP/% BIAS SSE SEE CP/%
200 0.90 p=1 0.0115 0.2556 0.3223 97.1  —0.0669 0.1915 0.2024  91.5
a=1 0.0385 0.4112 0.4919  95.8 0.0262 0.3244 0.3389  94.9
0.85 p=1 0.0236 0.2684 0.3356 97.4  —0.1219 0.1978 0.2088  92.2
a= 0.0541 0.4449 0.5782 958  —0.0385 0.3385 0.3563  95.2
400 0. 90 =1 —0.0020 0.1586 0.1919 97.2  —0.0591 0.1216 0.1301 89.0
a=1 —0.0145 0.2887 0.3289 96.4  —0.0115 0.2252 0.2277 93.8
0.85 =1 —0.0032 0.2808 0.3485 97.0  —0.1218 0.1912 0.2053  84.3
a= —0.0260 0.4943 0.6050  96.3 0.0230 0.3415 0.3983  94.8

M 1T, 5AREEMMIFE R, [ H SIMEX J7 ik 8 E 5 04l 145 578 K 2 800 B0 R #B
A H/N G i 22 A CP L HLREAE BEAS 2 A3 K Al 3 9 i 22 L B 2 sy o A& R B ARG 1. >
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Table 2 Estimation results of covariate X following uniform distribution

FeAR® W Tl SIMEX NAIVE

n Pt 28 BIAS SSE SEE  CP/% BIAS SSE SEE  CP/%
200 0.90  B=0.5 —0.0014 0.2258 0.2557 96,2  —0.0408 0.1741 0.1786  92.6
«=0.5 0.0197 0.4195 0.5769  95.8 0.0209 0.3562 0.4114  93.4

0.85  B=0.5 0.0099 0.2227 0.2582 97.0  —0.0569 0.1657 0.1709  90.7

«=0.5 0.0120 0.4315 0.5023  96.3 0.014 8 0.3579 0.3955  93.7

400 0.90  p=0.5 —0.0090 0.1335 0.1594 96.6  —0.0485 0.1094 0.1149  90.6
«=0.5 —0.0008 0.2565 0.3055  97.1 0.0029 0.2287 0.2382  94.4

0.85 p=0.5 —0.0219 0.1429 0.1649 95.9  —0.0787 0.1053 0.1118  86.2

a=0.5 0.0126 0.2776 0.3151  97.0 0.0204 0.2321 0.2389  93.7

# 3 L X IRNTE B A i SR AT AR, R 3 AT L XA R 22 i R R EAT IR 22 1B I
JE T SRS THE A 25 53R 2 BATME B9PE BT BEE REA A3 O, Al T Y O 22 Bl 2 8
Ay A DR 22 R BE A O AT R 22 W BE 2 3 Ok, HAB IEJR B IERT B9 CP B H23 95 0%,
£3 BEEXBRANEBIAHEITER

Table 3 Estimation results of covariate X following exponential distribution

HeAR  HEE Al SIMEX NAIVE

n P 1 SH BIAS SSE SEE CP/% BIAS SSE SEE CP/%
200 0. 90 p=1 0.0108  0.4036 0.4691 92.5  —0.176 8 0.2573 0.2769  81.2
a=1 0.0018 0.4530 0.5141 95,8  —0.0116 0.3742 0.4437  93.9

0.85 =1 —0.0549 0.3998 0.4493 93.0  —0.2726 0.2399 0.2481 72.1

a=1 0.0173 0.4807 0.6170  95.8 0.0196 0.3895 0.4961  96.7

400 0. 90 p=1 0.0009  0.2929 0.2989 94,3  —0.1770 0.1898 0.1839  77.6
a=1 0.0532 0.3221 0.3650  96.3 0.0458 0.2861 0.2857  93.3

0.85 =1 —0.0780 0.2468 0.2815 95.0  —0.2954 0.1535 0.1638 52.1

a=1 0.0347 0.3301 0.3783 957 0.0252 0.2808 0.2852  93.9

EIRBLUSOR KW, DR AN [ A U A A R B B, IR T AR SO I B A Aot d B
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B S 35 B 5 R E 0 JUE R 2 T 5 T RN 9% 5% AR A B B L i B 2 R A F 5 IR L A R X A 0 I
I8 995 5 N B FE T A 52, 783X IR 5 v A R B B0 T2 B (RS RE A 1 35 WL 28 31, LR > 1R 7 B 7 10
(B A5 & A A0 T, PROHGIZ RSy BB . 2B SR SRR T 299 AMAEAS, 6 /78 X 5B T I ] 3F
FRwign, Hod T RoRBET-IHA], C s WMEERTE] . o) Fm M3 P L/ NRBCR: . o, 7 I YR P I 3 0 7K
Vo oz RREBARIME, 2 RRBERM, o RRBEEARIRNE, 20 R DMERMER. 758 h
/NSO RS K I b, TSR IR SRR, B S AE - S BENIERZE. Bk, H
ARSCH PR AR 2ZE R R AT IR ZEBIE. R B R4 T R, R BLRLAN B G =30,
M=5, H=1{0,0.5,1,1.5,2}. MR¥ECHRST, Wil iR 22 h 2 A 0150, =0.25,0.5,0. 75.
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Table 4 Analysis results of cardiovascular and cerebrovascular diseases

IR SMIEX NAIVE

P ’ ” EST SE p i EST SE o

A 0.25 0.25 1231 0. 305 <0.001 2,158 0. 382 <0.001
0. 50 0. 50 1541 0. 293 <0.001
0.75 0.75 1,963 0. 302 <0. 001

8 0.25 0.25 2,048 0. 295 <0.001 4,130 0. 334 <0.001
0. 50 0. 50 0. 995 0. 298 <0. 001
0.75 0.75 1,433 0.122 <0. 001

@ 0.25 0.25 3.461 0. 263 <0. 001 3.081 0. 410 <0. 001
0. 50 0. 50 4. 262 0. 786 <0. 001
0.75 0.75 2,529 0. 644 <0.001

@ 0.25 0.25 4,415 0. 409 <0. 001 3. 895 0. 494 <0. 001
0. 50 0.50 2. 364 0.536 <0.001
0.75 0.75 0. 321 0. 683 0. 638

o 0.25 0.25 1,991 0. 419 <0. 001 2,977 0. 199 <0. 001
0. 50 0.50 3. 069 0.416 <0.001
0.75 0.75 1.796 0. 826 0. 296

a 0.25 0.25 1,178 0. 259 <0. 001 3.583 0. 326 <0. 001
0. 50 0. 50 3.975 0.507 <0. 001
0.75 0.75 1.216 0. 614 0. 048
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WA S 451 K AR 0 B o O A I R 2 B P A R AT IR 2 IR AR A B
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