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Bayesian P-spline estimation of partially linear variable coefficient quantile model
YANG Piao, HUANG Jiewu

(School of Data Science and Information Engineering, Guizhou Minzu University, Guiyang 550025, China)

Abstract; Partial linear variable coefficient model is an important semi-parametric regression model. For the parameter estimation
problem of this model, the Bayesian P—spline method is utilized to approximate the unknown smooth function of the non—parametric
part,and then the Bayesian quantile regression is implemented using the asymmetric Laplace distribution to derive the posterior
distributions of all the unknown parameters in order to obtain the estimates of the parameters,the parameter estimates were obtained
by Gibbs and Metropolis — Hastings algorithm. Meanwhile, the estimation effect of Bayesian P —spline method is compared and
analyzed with B—spline method through numerical simulation, and the results show that the Bayesian P-spline method has better
estimation effect at different quartiles under the mean square error and standard deviation criterion.
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Table 1 Parameter estimation results at different loci

FEA (n = 100) BEAR (n = 200)

T 24 HE
ESfiE] e B/ME RRME ¥E P M R
0.1 B 1 1.0321  1.0413  0.9923 1.2105 1.0233  1.0225 0.9545 1.1156
B, 2 2.1040 2.1194 1.9872 2.1569 1.9716 1.9754 1.9345  2.0072
0.3 B 1 0.9658 0.9951 0.8939 1.1544 1.0041 1.0079 0.9631 1.0366
B, 2 2.0239  2.0259 1.9379  2.208 1 2.0113 2.0129 1.9786 2.1174
0.5 B 1 0.9978 1.0075 0.9554 1.0356 0.9829 0.9819 0.9562 1.0922
B, 2 1.9949  1.9968 1.9527 2.0264 1.9922  1.9926 1.9541 2.0253
0.7 B 1 1.0455 1.0341 0.9724  1.109 8 0.9882 0.9953 0.8997 1.0187
B, 2 1.9934 1.9838 1.9438 2.0766 21067 21212 1.9863 2.2445
0.9 B 1 0.9941 0.99%47 0.9713 1.1331 1.0294  1.0330 0.9857 1.0538
B, 2 2.0560 2.0447 1.9387 2.2488 2.0154  2.0154 1.9301 2.0677
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Table 2 Mean square error and standard deviation of the two estimation methods

DL P-E S B-FE4%
WAL T e
MSE SD MSE SD
&~ N(0,1) 0.3 B 0.008 7 0.047 3 0.019 1 0.059 8
B, 0.004 6 0.039 7 0.009 3 0.0619
0.5 B 0.005 7 0.039 9 0.023 7 0.065 8
B> 0.003 0 0.017 3 0.006 9 0.036 1
0.7 B 0.010 2 0.033 6 0.017 4 0.065 0
B, 0.004 1 0.044 1 0.006 7 0.047 9
&~ 1(3) 0.3 B 0.002 7 0.035 0 0.029 3 0.045 4
B> 0.000 7 0.032 7 0.005 4 0.072 4
0.5 B 0.011 6 0.028 4 0.036 5 0.039 9
B, 0.005 7 0.030 0 0.007 1 0.046 4
0.7 B, 0. 004 0 0.048 1 0.017 8 0.065 8
B, 0.002 9 0.039 1 0.003 3 0.040 5
£ ~X}(2) 0.3 B 0.001 8 0.039 6 0.003 9 0.043 7
B> 0.002 2 0.033 2 0.013 9 0.056 9
0.5 B 0.000 4 0.064 6 0.007 4 0.064 1
B, 0. 006 2 0.028 0 0.028 1 0.057 3
0.7 B 0.003 5 0.015 6 0.023 4 0.046 5
B, 0.003 9 0.024 8 0.008 9 0.057 1

SRR DU PR SR R s, RV RS B MCMC Bk AE i AR B 6 000, A bs 1k
AT RN, SH5B, A B, BEBLEEIME 1 s #1000,
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Fig.1 Parameter iteration trajectory diagram
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Fig. 2 Plots of the fit of the function under Bayesian P—splines for n =100
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Fig. 3 Plots of the fit of the function under Bayesian P—splines for n =200
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