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Bayesian Estimation of Semi-parametric Mixed Effect Model under Skew-normal Data
ZHENG Congping, WANG Tao, XIE Youyu
School of Mathematics, Yunnan Normal University, Kunming 650091, China

Abstract: Aiming at the estimation problem of the mixed effect model when longitudinal data obey non-normal
distribution, a Bayesian estimation method of semi-parametric mixed effect model with skew-normal distribution was
proposed. Individual measurement error obeys skew-normal distribution, and the relationship between longitudinal index
and time was modeled by B spline method. Bayesian analysis of the model was considered under conjugate prior, and
Bayesian estimation of unknown parameters, random effects and nonparametric functions was obtained based on the mixed
algorithm of MH algorithm and Gibbs sampling. In the numerical simulation, under the condition of non-normal
distribution of data, the estimation obtained by the skew-normal method was compared with that of the traditional semi-
parametric mixed effect model. Tt is found that the skew-normal semiparametric mixed effect model performs better under
the condition of limited samples, which indicates that the skew-normal semiparametric mixed effect model can better fit the
skewed data than the traditional model, and the Bayesian method can effectively use prior information to obtain more
accurate parameter estimation. Finally, the modified method was applied to ADNI data, and the relationship between
neural score and baseline clinical indicators was studied. A reasonable conclusion was drawn, which proved the rationality
of the method.
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Table 1 Bayesian estimation results in simulation 1

P n=30 n=300

Bias RMS Bias RMS
B, 0.012 0.132 0.011 0.139
B, 0.018 0. 141 0.018 0. 144
B, 0. 008 0.043 0. 006 0.072
) 0.035 0.183 0. 040 0.056
T 0. 007 0. 166 0. 008 0.139
p 0.047 0. 167 0.022 0.118
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Table 2 Bayesian estimation results in simulation 2

5 n SN NA
Bias RMS Bias RMS
B, 0.012 0.132 0.112 0.339
B, 0.018 0.141 0. 009 0.053
B, 0.008 0.043 0.008 0. 049
5 0.035 0.183 0.105 0. 159
o 0.007 0. 166 0.072 0. 142

p 0. 047 0.167 — —
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Table 3 Bayesian estimation results

EE ¢ Est SE 95%CI
Bo 22.99 6.43 (10.64,35.40)
B, 2.38 1.08 (0.21,4.54)
B, 0.13 0.21 (-0.28,0.54)
B; -0.01 0. 06 (-0.13,0.12)
B, -1.27 0. 84 (-2.88,0.37)
8 4.67 0.43 (3.90,5.57)
o 2.77 0.14 (2.51,3.07)
p -2.72 0.10 (-2.92,-2.53)
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