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Table 1 Simulation results of all methods for o=0. 5

2 0=0.7 TEFENEMER

Table 2  Simulation results of all methods for o=0. 7

*ﬁ\ R s Ne  Ne N P ﬁi‘ R s Ne  Ne N P
2E  Oh ( x 100) 5E ok ( x 100)
N(0,1) IS-AEN 4.760 0 0.910 5.104 N(0,1) IS-AEN 4.830 0 0.855 12.088
QR-AEN 4.860 0 0.865 4.601 QR-AEN 4.905 0.005 0.935 11.401

R-L,  3.945 0 0.455 6.509 R-L, 2.880 0 0.160 9.740

R-AEN 4.995 0 0.995 2.753 R-AEN 4.990 0 0.990 4.131

Oracle 5 0 1 2. 663 Oracle 5 0 1 3.922

200 LS-AEN 4.585 0 0.805 9.709 200 LS-AEN 4.555 0 0.670 35.405
QR-AEN 4.555 0 0.615 9.281 QR-AEN 4.690 0 0.745 22.682

R-L,  3.865 0 0.445 12.098 R-L, 2,390 0 0.085 13.845

R-AEN 5 0 1 3.709 R-AEN 5 0 1 6.327

Oracle 5 0 1 3. 474 Oracle 5 0 1 5.811

MN LS-AEN 4.73 0 0.860 7.546 MN  LS-AEN 4.705 0 0.750 22.465
QR-AEN 4.845 0 0.860 6.739 QR-AEN 4.960 0 0.965 11.105

R-L,  3.985 0 0.475 7.979 R-L,  2.690 0 0.140 9.898

R-AEN 4.995 0 0.995 3.698 R-AEN 4.995 0 0.990 3.536

Oracle 5 0 1 2.716 Oracle 5 0 1 3.202

N(0,1) LS-AEN 4.965 0 0.990 1.817 N(0,1) IS-AEN 4.920 0 0.945 6.273
QR-AEN 4.995 0 0.995 1.895 QR-AEN 4.990 0 0.990 3.257

R-L,  4.020 0 0.500 3.449 R-L,  3.275 0 0.295 3.928

R-AEN 5 0 1 1.309 R-AEN 5 0 1 1.919

Oracle 5 0 1 1.162 Oracle 5 0 1 1.849

400 1 IS-AEN 4.786 0 0.910 4.815 400 o IS-AEN 4.775 0 0.820 16.373
QR-AEN 4.820 0 0.820 6.665 QR-AEN 4.980 0 0.980 10.839

R-L, 4095 0 0.560 5.035 R-L,  3.140 0 0.275 6.817

R-AEN 5 0 1 2.050 R-AEN 5 0 1 2.978

Oracle 5 0 1 1.876 Oracle 5 0 1 2.944

MN LS-AEN 4.880 0 0.945 3.572 MN  LS-AEN 4.710 0 0.770 12.037
QR-AEN 4.910 0 0.915 3.359 QR-AEN 4.940 0 0.942 6.365

R-L, 4.085 0 0.520 4.194 R-L,  3.275 0 0.265 4.496

R-AEN 5 0 1 1.675 R-AEN 5 0 1 1.971

Oracle 5 0 1 1.452 Oracle 5 0 1 1. 949
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Table 3 Internal prediction error (F,g,;) of various methods
LS-AEN QR-AEN R-L, R-AEN
714. 955 644. 520 983. 508 611.042
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Table 4 External prediction error (F ;) of various methods
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Fig. 1 The predicted values obtained by various methods
on the test set
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Robust Variable Selection Based on Elastic Network Constraint

WEI Shuang-wei
(School of Mathematical Science, Chongging Normal University, Chongqing 401331, China)

Abstract: In the era of big data, the collected data often contain outliers or present peak and thick-tails and

strong correlations between variables. To solve this problem, an efficient and robust variable selection method

combining rank regression and Adaptive Elastic Net is proposed. The greatest advantage of this method is that it can

not only effectively deal with the strong correlation among concomitant variables but also overcome the

multicollinearity problem, and it can resist the influence of thick-tailed distribution or outliers to achieve robust

variable selection. In the aspect of numerical calculation, quadratic approximation and Newton iterative algorithm

are used to obtain stable numerical solutions of the new variable selection method. Simulation results show that the

proposed method performs better than the existing methods, especially for thick-tailed distributions or outliers.

Finally, through the tracking of CSI 100, an important stock market index in China, it is further demonstrated that

this method has a good performance under effective samples.

Key words: rank regression; elastic net constraint; robust estimation; variable selection; CSI 100
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