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Abstract

Studying large medical databases is important. However, the use of large databases may introduce
computational difficulties, particularly when the event of interest is recurrent. A semiparametric
marginal additive rate function model is proposed for large databases clustered recurrence events.
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In the parameter estimation, the number of baseline rate functions increases as the number of
classes increases, leading to an increase in the parameters. The baseline rate functions were re-
garded as piecewise constant during the estimation, which improved the computational efficiency.
The expressions of the estimate of the model parameters were given using the estimating equa-
tion method. The estimators were proved consistent and asymptotic normality. The proposed es-
timation method is verified by numerical simulation, and the simulation results show that the es-
timation results of the parameter part are good, compared with the method without piecewise
constant of the risk ratio function. It is found that the bias of the piecewise constant method is
smaller, and the calculation time is significantly shortened. Finally, the model and method were
applied to the data of chronic granulomatous disease, and the patients were classified by hospital
to find out the significant factors affecting patients’ disease recurrence in each hospital and the in-
fluencing ways of the factors.
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Table 1. The parameter estimation results of repeated simulations 1000 times when g, =¢

1oy, =t B, BEEH 1000 RPSHEEITER

A B,
K ny L BIAS ASE ASD CP BIAS ASE ASD CP
10 10 —0.004 0.431 0.468 0.919 0.014 0.249 0.269 0.934
10 10 15 0.013 0.430 0.452 0.921 0.010 0.250 0.263 0.930
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20 10 0.004 0.306 0.311 0.938 0.015 0.176 0.181 0.953
1 20 15 0.009 0.306 0314 0.942 0.014 0.176 0.188 0.930
5 10 0.021 0.272 0.311 0.915 0.012 0.157 0.181 0.910
% 5 15 0.026 0.274 0.306 0.913 0.009 0.157 0.184 0.911
10 10 0.013 0.192 0.210 0.925 0.009 0.111 0.121 0.934
% 10 15 0.006 0.164 0.175 0.931 0.002 0.095 0.102 0.925

Table 2. The parameter estimation results of repeated simulations 1000 times when g, = 0.5¢”

=2 w, =050 K, EERI 1000 RSEEITER

A b,
K ng L BIAS ASE ASD CP BIAS ASE ASD CP
10 10 0.011 0.429 0.471 0.933 0.017 0.249 0.268 0.929
10 10 15 0.002 0.429 0.454 0.935 0.031 0.248 0.269 0.915
20 10 0.007 0.304 0.315 0.934 0.020 0.176 0.183 0.945
10 20 15 0.022 0.307 0.307 0.933 0.016 0.177 0.177 0.937
5 10 —0.007 0.243 0.272 0.921 0.004 0.140 0.160 0.910
>0 5 15 —0.012 0.230 0.259 0.921 0.002 0.133 0.1150 0.921
10 10 0.004 0.172 0.190 0.930 —0.001 0.099 0.110 0.923
>0 10 15 0.008 0.163 0.169 0.938 —0.002 0.094 0.098 0.938
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Figure 1. Estimate when 1, (¢)=1¢
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Table 3. Computational time comparison results

%% 3. BEELLRER

B B,
BB k BIAS ASE ASD BIAS ASE ASD 1 H I K/min
& 20 —0.0501 0.132 0.135 —0.0498 0.076 0.085 161.3
2 20 0.0299 0.151 0.166 0.0131 0.087 0.082 53
& 40  —0.0457 0.133 0.138 -0.0386 0.077 0.082 283.6
=3 40  -0.0069 0.152 0.158 0.0088 0.088 0.088 59
=3 80 0.0048 0.15 0.161 0.0172 0.087 0.097 68.3
o 80  —0.0209 0.132 0.145 —0.046 0.076 0.085 564.9
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Table 4. Parameter estimation of CGD data in model (1)
7 4. CGD #REEE() TS #ETT

B b,
EST ASE p_value EST ASE p_value
0.25% 0.0006 0.000 -0.14% 0.0013 0.4989

A TARATR R, A28 T 52 1y = [ AN, (6) =Y (0)( 2 (1) + 2, ()" B)de XERMAEFE 5
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Figure 3. Scatterplot of residuals vs. individuals under additive ratio model
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