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Abstract

Variable selection of high-dimensional data has always been a hot research direction in the field of
statistics. In this paper, we study the application of SICA penalty estimation in variable selection of
linear model, give an effective iterative algorithm combined with LLA (local linear approximation)
and coordinate descent algorithm, and propose BIC criterion to select regularization parameters.
The analysis of actual data shows that SICA method has better performance in parameter estima-
tion accuracy and variable selection compared with other variable selection methods.
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Figure 1. SICA penalty function
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Figure 2. BIC curve
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Table 1. MSE under different methods
% 1. FEIFHZER MSE

It BV LASSO ZE A SICA

MSE 45.0775 61.1200 96.5622 36.8327 44.9028

Table 2. Coefficient under different methods

* 2. FRIBZENZEERY

b2 ZINE e [ml 5 LASSO B REIH SICA
X 0.4007 0.7135 0 0 0
Xa 2.6494 1.7956 0.8958 0.1033 2.5856
X3 —2.2908 -1.2861 —0.3943 —0.2543 —2.4047
Xq 1.3066 1.1989 0.1809 3.6142 1.3564
Xs 2.2435 0.2506 0 0 0
Xs 5.7128 1.1778 0 0 6.4960
X 2.0795 0.3829 0 0 2.2103
Xg -10.0440 —6.9809 —3.4737 -1.8660 -9.8784
Xq -1.2864 0.7831 0 0.0334 0
Xao -0.9701 -1.6955 0 -0.0073 0
X1 0.1385 0.0590 0 0 0
X1z 10.2976 1.1828 2.6773 0.0099 9.8597
Xis —8.7597 —4.3576 —9.4379 -0.7102 -8.6776

SICA Jri5kx 1 5 AN, JF B AR N 45 R (1) MSE B/ IX Ut BRI T fie /s —3fe [l 3 A
[B1JH, SICA JHEMEMII IR 1 X AR B ME/NAIR R, RE 7B R . LASSO J7ik B AR
Br 72 AR, (H2 MSE RI2ECRI, BRI TR R KRR, ZREFNRE LAW SICA J;
e BB ENATNEGIBR T 5 MR, MSE H/hT SICA J7idk, BEHIX T &R, &85 bl H A & i %
BB T SICA J5i%. Z51, SICA TPk Toib A48 B iUt #EIE 2 B i FIUINRS FE AR A T~ K8 i 4%
G5k

5. &g

AT SICA J5 kLR AT (A8 B F M S EE T R o S8 se bR B 206, AT LA
RIFART R LG T4, AR SCIA Jiikfa iR Bk A 11, SIS BE E
IR B
E&mHE

4 H G REART I H (2019LY06): WL Seit it 7T iR (20TIZZ18); Wil H SRR 25k 4 5 Bh I
H(LY18A010026); Wil K2 BB GIHIE B vHRI B8 i A vH &I % B I H (2020R475013)

SE K

[1] Vinod, H.D. (2020) What’s the Big Idea? Ridge Regression and Regularisation, 17, 41-41.

DOI: 10.12677/5a.2021.101014 149 Gt 5 3


https://doi.org/10.12677/sa.2021.101014

48

2Y//EAN

[2]
(3]
(4]
(5]

(6]
[7]
(8]
[9]
[10]

[11]
[12]

[13]

https://doi.org/10.1111/1740-9713.01472

ME, FEE. SR EEFE AR FeEg 5, 2017(4): 678-692.

FERIR, k. etk EEER h AR B R VESRIR ], HOESTHSEE, 2010(4): 615-627.

AR, AE Y, TR m AR BT VESRIA]. AR ST S5, 2012, 31(4): 640-658.

Breiman, L. (1995) Better Subset Regression Using the Nonnegative Garrote. Technometrics, 37, 373-384.
https://doi.org/10.1080/00401706.1995.10484371

Yuan, M. and Lin, Y. (2007) On the Nonnegative Garrote Estimator. Journal of the Royal Statistical Society (Series B),
69, 143-161. https://doi.org/10.1111/j.1467-9868.2007.00581.x

Tibshirani, R. (1996) Regression Shrinkage and Selection via the Lasso. Journal of the Royal Statistical Society (Series
B), 58, 267-288. https://doi.org/10.1111/j.2517-6161.1996.tb02080.x

Fan, J.Q. and Li, R.Z. (2001) Variable Selection via Nonconcave Penalized Likelihood and Its Oracle Properties.
Journal of the American Statistical Association, 96, 1348-1360. https://doi.org/10.1198/016214501753382273

Zhang, C.-H. (2010) Nearly Unbiased Variable Selection under Minimax Concave Penalty. Annals of Statistics, 38, 894-942.
https://doi.org/10.1214/09-A0S729

Lv, J.C. and Fan, Y.Y. (2009) A Unified Approach to Model Selection and Sparse Recovery Using Regularized Least
Squares. Annals of Statistics, 37, 3498-3528. https://doi.org/10.1214/09-A0S683

PR, TAEHT. 4R R N T R AR B R I]. ik TR R AR, 2018(2): 13-18.

Akaike, H. (1973) Information Theory and an Extension of the Maximum Likelihood Principle. In: Petrov, B.N. and
Csaki, F., Eds., International Symposium on Information Theory, Budapest, 267-281.

T, R, FREH. WA EEFD MCP EN LS HE I L[] St 5N, 2019, 8(6):
852-858.

DOI: 10.12677/5a.2021.101014 150 Gt 5 3


https://doi.org/10.12677/sa.2021.101014
https://doi.org/10.1111/1740-9713.01472
https://doi.org/10.1080/00401706.1995.10484371
https://doi.org/10.1111/j.1467-9868.2007.00581.x
https://doi.org/10.1111/j.2517-6161.1996.tb02080.x
https://doi.org/10.1198/016214501753382273
https://doi.org/10.1214/09-AOS729
https://doi.org/10.1214/09-AOS683

	基于SICA罚的变量选择及应用
	摘  要
	关键词
	Variable Selection and Application Based on SICA Penalty
	Abstract
	Keywords
	1. 引言
	2. SICA罚估计原理
	3. SICA罚估计的算法及参数选择
	3.1. 算法
	3.2. 正则化参数选择

	4. 实际数据应用
	实际数据分析

	5. 结论
	基金项目
	参考文献

