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Lasso?!) Ml LAD-L, (0 < q < 1) FFJUMELE, JF LU T A e =i (RS 24 B
e, ARFAERIAESAN AR BRI TR 7E) T 100 GOk E 2RI, LA Y Sk
JITi B A2 5000 2 S s W SCRR BT S LRI AT 5 LA R AR 1 A 2.

M1 A2 AT AERAT R A AR, (1) A 1 AR FR g S B s AR A
e, WRRZERAIE; (i) LAD-Lg (0 < ¢ < 1) BRI S b B AR B e R e ) E R 2 HUE O R0 T
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FESCH: 1, FATHEL T LAD-L, (0 < ¢ < 1) BURAEARERAE A sk feae ). hrdt
WFFOIZRRAE e Bl EAR RERERERE ), Hoh 156 1 20 Ul WA I AR AR FR) fife A e s
T A T e/ 3R, LR AESESG: 2 R LU (BT VIR AE TR 0 A1 T /NP AS v A Bt 15 7
NIPERS.

K 2 B A

y=a"p+ae,

J
|

B =(3,1.5,0,0,2,0,0,...), &~t(3).
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WIZRREAR MR EE A HAERREIE ST N(0, %), 2o 8, 5 = 0.5 P24 YIZRBEAR 50 AN, R
FEAS 100 A, 1f p = 10,20, 50,100 424k, F-ATIW A LAD, LAD-Lasso, LAD-Adaptive Lasso l LAD-
Ly (0 < g < 1) =P8k, JEREEAIFEITR =Fldats T 100 ORI TR, LR E R %K 3
1 4.

F1 W1 RER (HAREFEXIER)

o Tk FRYOEMAEL T RBAERAN L M5 22
0.5 OLS - - 0.9888
Ridge - - 0.9887
LAD - - 0.9577
Lasso 1.65 0 0.9816
Adaptive Lasso 2.96 0 0.9371
RLAD 2.71 0 0.9564
LAD-Lasso 3.97 0.03 0.9485
LAD-Adaptive Lasso 3.48 0 0.9192
LAD-L; (0 < g< 1) 3.97 0 0.9191
1 OLS - - 3.1912
Ridge - - 3.1853
LAD - - 3.0084
Lasso 1.86 0.09 3.1588
Adaptive Lasso 2.88 0.19 3.0065
RLAD 2.80 0.04 3.0658
LAD-Lasso 3.68 0.22 2.9877
LAD-Adaptive Lasso 3.32 0.11 2.9311
LAD-L;(0<g< 1) 3.71 0.12 2.9330
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LAD-Lasso 3.95 0.04 0.7989
LAD-Adaptive Lasso 3.31 0 0.7883
LAD-L;(0<g<1) 3.96 0 0.7873
1 OLS - - 4.1136
Ridge - - 4.1123
LAD - - 4.0150
Lasso 2.05 0.12 4.0638
Adaptive Lasso 2.62 0.20 3.9749
RLAD 2.88 0.01 3.9591
LAD-Lasso 3.64 0.32 3.9264
LAD-Adaptive Lasso 3.12 0.09 3.8766
LAD-L; (0 <g<1) 3.66 0.14 3.8801

F3 TH2UBER B a=1)

p Tk T RBOERAN L EFRBAERN L A Iy 1R 72
10 LAD - - 1.3774
LAD-Lasso 6.68 0 1.1235
LAD-Adaptive Lasso 6.93 0 1.1147
LAD-L; (0<g<1) 6.94 0 1.0926
20 LAD - - 2.0080
LAD-Lasso 15.87 0 1.1449
LAD-Adaptive Lasso 18.58 0 1.1260
LAD-L; (0<g<1) 16.60 0 1.1047
50 LAD - - 8.7660
LAD-Lasso 25.80 0.02 3.7163
LAD-Adaptive Lasso 25.95 0.03 8.5037
LAD-L;(0<g< 1) 46.01 0.01 1.6582
100 LAD - - 9.6330
LAD-Lasso 92.58 0.01 1.2566
LAD-Adaptive Lasso 95.72 0.01 1.2414
LAD-L;(0<g<1) 96.54 0 1.0895
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x4 TH 2 ERER (BH a=2)

P Jiik FRBUEMAEL FF RPN ERN L MR 7R 22
50 LAD - - 19.0200
LAD-Lasso 16.40 0 18.4615
LAD-Adaptive Lasso 25.00 0.05 18.0693
LAD-L;(0<g< 1) 45.04 0.04 5.8146
100 LAD - - 16.0507
LAD-Lasso 88.44 0.02 5.7928
LAD-Adaptive Lasso 92.68 0.03 5.5179
LAD-L; (0<g<1) 95.32 0 4.7892

x5 WMIIRENIERILRER

Jrik WK T7 7 A PrikHEAE ik

LAD 0.4977 24 sl

LAD-Lasso 0.5951 13 (2, 8,9, 10, 11, 16, 17, 18, 19, 20, 22, 23, 24)
LAD-Adaptive Lasso 0.4683 12 (2,3, 4,8, 10, 11, 12, 14, 18, 20, 22, 23)
LAD-L, (0 < ¢ < 1) 0.4698 9 (2, 4, 8, 10, 11, 18, 20, 22, 23)

28 3 (RMIHSREEURE)  PuiviRE (MPa) TR R AN E bR, EHGEELR
PRI, S E O I PThr s B, SRS S TR, IR R AR E bR g BSES . T HGE
FLAEFRAEE Z A IR (AR AR S AR P A K E ), 2R e 4 T fdse 1
UL 1) 2 BRI 22 ANSEI0IE I BRATTE 2009 FHANER AV BTIBEE 1K) 1549 s K POEFLAE 264
PR DR R AR AR, & L LU S BT R R ) 24 MBI R ARG R
53 (Cs Mn. S Siv AL SR 5 AMHELRER HELH TR 7 MRV R REELH DR 46
B RE o g T RE o I S R i S R 2 T B IR AT 300 MNNZREEA, 90 MNIRREEA. hruf
AR B2 4, (6 FHASAE (9191 )5 7 ¥ LAD, LAD-Lasso, LAD-Adaptive Lasso 1 LAD-L, (0 < ¢ < 1)
EZEHE S LT TR, gl B LK 5.

H13 5 A% th: LAD-Adaptive Lasso SRR 4 b AT B (R Tl i 22, 1) BAR LAD-L, (0 <
q < 1) BERSTIMR ZE R, (EIL e B 0 s mpo by o B8 1) 2 SRR AR i AN Ese /b X UEBH, 7RI 48K
B LAD-L, (0 < g < 1) #A AATRE EHR/D AR RN GE ). TATC LKL 4518 FH T80
[0 A 7= I e A o

CLESEBG 385G UE T ASC T M BLR W IE s, L& LAD-L, (0 < ¢ < 1) BRI izl
SAE. SR, A R R, LAD-Ly B8 O A ORI RS B 3 7 A . A AT 5,
LAD-L, (0 < g < 1) BB RAMETE A 5 20%, Wil 5e vh B8 w2k 0 o 58 S DA i i — /N e .

Bt A RS R EARAR L (9 2 E L.

S 30k
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Robust regularization theory based on L, (0 < g < 1) regulariza-
tion: the asymptotic distribution and variable selection consis-
tence of solutions

CHANG XiangYu, XU ZongBen, ZHANG Hai, WANG JianJun & LIANG Yong

Abstract In this paper, we introduce the robust L, (0 < ¢ < 00) regularization model, and then prove the
global asymptotic distribution theorem for solutions of the model we propose. Applying the results, we can
derive the model based on Lg (0 < ¢ < 1) regularization satisfying the consistent property of variable selection;
in other words, it has the capacity of variable selection. To solve this model, we develop an iterative weighted
algorithm without extra parameters, and give the corresponding strategy of selecting regularization parameters.
The experiment results reveal that the algorithm we introduce is available, efficient and widely valuable.

Keywords: robust regression, asymptotic distribution, variable selection, oracle property, LAD
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