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Abstract

Based on the problem of parameter estimation and non-parametric estimation in the partial line-
ar regression model of longitudinal data, this paper proposes a robust model average estimator
based on the quantile regression estimation method. In order to improve the estimation efficien-
cy, the working correlation matrix decomposition and estimation equation smoothing method are
used to deal with the intra-group correlation of longitudinal data, and the non-parametric part of
the model is processed by the local linear estimation method. The Newton-Raphson iterative algo-
rithm for model parameter and non-parametric estimation is given. Numerical simulation shows
that the new estimation method has good estimation performance. The new estimation method is
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applied to the prediction and analysis of air quality data, which proves that the method is also fea-
sible in practical applications.
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Table 1. Out-of-sample forecast error under simulation 1
= 1. HEHL 1 THEEARIMINIRE

FPE (r=0.5) FPE (r=0.75)
g(t) n
MBQR BOR MLQR LQR MBQR BOR MLQR LQR
30 0.5224" 0.5339 0.5624 0.5609 0.4107" 0.4116 0.4296 0.4309
sin (Znt) 50 0.6117" 0.6156 0.6357 0.6367 0.4381" 0.4396 0.4596 0.4609

100 0.5503" 0.5606 0.5767 0.5745 0.5025" 0.5048 0.5320 0.5286

30 0.5538" 0.5740 0.6143 0.6517 0.5194" 0.5206 0.5413 0.5478
cos(5nt) 50 0.6325 0.6381 0.6345 0.6389 0.4558" 0.4563 0.4723 0.4740
100 0.5791" 0.5802 0.5873 0.5886 0.5071" 0.5092 0.5404 0.5399
30 0.6139" 0.6287 1.7130 1.7247 0.4798" 0.4854 2.2677 2.2773
e 50 0.5781" 0.5830 1.5226 1.5236 0.4601" 0.4706 1.9695 1.9773
100 0.6393" 0.6495 1.6368 1.6377 0.4876" 0.6011 2.0626 2.0652
30 0.5392" 0.5531 1.4624 1.4663 0.4738" 0.5070 1.5009 1.5012
52 +1 50 0.7352" 0.8391 1.3237 1.3261 0.4095" 0.4202 1.5545 1.5597
100 0.6546" 0.6649 1.3695 1.3665 0.4712" 0.4795 1.6653 1.6717
T FROR DR 759 b O R 2 ) fe/IME

42 2 WURMETHITVELERAN 2 T XA AE S HOTE iR 8 g (1) FIREACA & n BT R 2% .
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Table 2. Out-of-sample forecast error under simulation 2
Fz 2. 1L 2 THEARIMINIRE

FPE (r=05) FPE (7 =0.75)
g(t) n
MBQR BOR MLQR LOR MBOR BOR MLOR LOR
30 0.7480" 0.7554 0.7710 0.7727 0.5669" 0.5676 0.5933 0.6043
Sin(ZTct) 50 0.9442* 0.9593 0.9768 0.9799 0.5751" 0.5771 0.5874 0.5885

100 0.7355 0.7378 0.7679 0.7698 0.6406" 0.6444 0.6583 0.6586

30 0.6530" 0.6551 0.6670 0.6623 0.5927" 0.6087 0.6168 0.6309
cos(5nt) 50 0.8775 0.8783 0.8953 0.8940 0.5192" 0.5196 0.5222 0.5206

100 0.8327" 0.8405 0.8426 0.8428 0.6976" 0.6999 0.7478 0.7469

30 0.9116" 0.9137 1.6703 1.6777 0.6090" 0.6145 1.9911 1.9982
e 50 0.8357" 0.8557 1.7444 1.7472 0.6564" 0.6752 1.8838 1.8796

100 0.8457" 0.8698 1.7498 1.7514 0.6737" 0.6823 2.1490 2.1453

30 0.9263" 0.9531 1.6178 1.6295 0.6872" 0.7040 1.3731 1.3829
52 +1 50 0.7935" 0.8615 1.4238 1.4211 0.5417" 0.5717 1.7032 1.6960

100 0.8614" 0.8684 1.5538 1.5530 0.5779" 0.5869 1.6428 1.6380

T FROR DR 759 b O R 2 ) fe/IME

4 3 WA T I EAER 3 R AR A HOP 8 R 8 g (1) FIFEA AR n TR

Table 3. Out-of-sample forecast error under simulation 3
2 3. 1EHL 3 THAIMNIRE

FPE (r=0.5) FPE (7 =0.75)
a(t) n
MBQR BOR MLQR LOR MBOQR BOR MLOR LOR
30 0.6307" 0.6359 0.6670 0.6673 0.5980" 0.6055 0.6090 0.6112
sin(2nt) 50 0.6474" 0.6691 0.6782 0.6784 0.4589" 0.4643 0.4832 0.4842

100 0.6332" 0.6547 0.6618 0.6622 0.4975" 0.4976 0.4985 0.4993

30 0.6501°  0.6666 0.6722 0.6809 0.5288"  0.5355 0.5573 0.5742

cos(5nt) 50 0.6249"  0.6260 0.6297 0.6294  0.6299"  0.6424 0.6788 0.6775
100 0.6813" 0.7117 0.7213 0.7205 0.5386" 0.5391 0.5527 0.5526

30 0.6173" 0.6222 1.5898 1.5989 0.5783" 0.5868 1.8352 1.8387

e 50 0.7603" 0.7629 1.7070 1.7090 0.4736" 0.5139 1.8773 1.8813

100 0.7722* 0.7906 1.6655 1.6642 0.5410" 0.5606 2.0703 2.0668
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Figure 1. Weight distribution of sub-models under four non-parametric smooth functions
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Table 4. Variable information of instance data
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Figure 3. Correlation coefficient diagram of AQI air quality index between cities
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Table 5. Prediction error of example data
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