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FIBMAOHTT 50, TEEMAFRAMIMCERERRFTHFIREE, HAEGATT IR R A
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%¢U%ﬁ&%m0mﬂwﬁﬁm,*E%ﬁﬁ%¢#ﬁEEMﬁ&Z~ HAT
VP2 L. AR SCHB ARSI 2R I BRI AE ) SCEME LAY 1 1K) 2 J0Ah o8 R AR ik 1)
EﬁEVX%E&ﬁT@WLé%@ﬁuﬁMu%%uﬁﬁ%ﬂ@ﬂgﬁﬁﬁﬁﬁﬁ
IR T AR 2 SR U7 14T Oracle 15t

AL AT DY A0 2 R

IR 1) SCER AR (R FEACY KT, 2R UG ABMR T R SORE ) P A R AR 1
EHL, DUR S8 WM AR s B RIS, FR T e e, 2R DR it
& Hﬁ SRR RN LA T ) B4, FI3E T LR H AR R £ 57k

|5 i U AP AN EST vy PR

L(B) =sup{1_‘[a)i Lo, zo,iwi =ﬁﬂiwiui(ﬁ) =0} (2.2)

FE—ESAT T, B RS EUN S HAL TS B R ) R T I T4 5 BR
Jrid. EEROE T R AL, RO TRV A RSR T B A Oracle P, g 2
Ui, WERBIR MR EYE O, R 1, TR AR T 1 B SER R A T AR R A
—FEER, AR IR R 3 A DRI, A0 230K T v It a5 78 23 PR B k.

B4R SCAD FIBEEIRIERE TS AL, IR tH— DB BHRAIE SE A S
(1) 5 i g

%ﬂ%“ﬂ$1%mﬂﬁﬁ7ﬁ% B, PR T I BN IO BAE], dadis A
Lagrange Fe1-%, HOtl B e BRI BIA S i oy 45 2R, B AR Ge v v fit E 22
YER.

KEIA: [TNEMER, EFEWRNA; SCAD; LBk
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Penalized High Dimensional Empirical Likelihood for Generalized
Linear models

Abstract

The empirical likelihood method, introduced by Owen'®®  is one of the most important
statistical inference methods. And it has many advantages. This paper considers the problems
of variable selection and estimation in generalized linear models via the penalized empirical
likelihood (PEL) method. In the generalized linear models, we select an appropriate penalty
function combined with the empirical likelihood method for statistical inference on the
regression coefficients. Furthermore, we show that PEL has the oracle property.

The paper consists of the following four chapters:

Chapter 1 is mainly focused on introducing the form of generalized linear model, the
definition and two theorem of empirical likelihood method, the form of kinds of penalty
functions, for high dimensionality data, the empirical likelihood method is still applied, and
introduced the variable selection method.

In chapter 2, Give the empirical likelihood function of £:

L(B) =Sup{1.£[a)i L, > O,Zn:a)i =ﬁﬂiwiUi (B) =0}

The penalized empirical likelihood for parameter estimation and variable selection for
problems with diverging numbers of parameters is proposed. By using an appropriate penalty
function, we show that PEL has the oracle property. Our results are demonstrated regression
coefficients in generalized linear models. That is, with probability tending to one, penalized
empirical likelihood identifies the model and estimates the nonzero coefficients as efficiently
as if the sparsity of the true model were known in advance. The advantage of penalized
empirical likelihood is illustrated in testing hypothesis and constructing confidence sets.

In chapter 3, we give the computation of the SCAD as well as the choice of the tuning
parameter. and numerical simulations confirm our theoretical findings.

The proof of main results is given in chapter 4. Firstly, to prove main conclusion, we
establish several lemmas which are of significance on their own right, The estimation
techniques Lagrange multiplier method, central-limit theorem play an important role in
deriving our results, which show the important position and role in the statistical inference.

Key Words: Generalized linear models; Penalized empirical likelihood; Smoothly clipped
absolute deviation(SCAD); Variable selection
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1 4t

1.1 "X EMEE
IR (GLMs) B 4% Nelder and Wedderburn ™ 48 H . 1248578 () & 1 ¥ 1

R Z, RS S5 WSR2 A A A BN . R RITAERNZ
LGP — B, SRPERERY, Ty 2 AL, T AR 43 HT K Log—Log 5
RUFN Logistic ARANAR R UL MBI IRR. | LRI AL ) = o 1
(D BENLESY, BPm AR &Y JR A EARFR G 0 A, L8 s ECh

(y.0.9) = o2 oy g,

a(¢)

Hho hHRSH, |

E(Y)=u=b'(0). Var(Y)=a(g)b"(0).

_‘[/ﬁ
[(y,0,¢) =log[f(y,0,¢)]
pilie7a
al(y191¢) _ _ azl(y10’¢) — al(y!€!¢) 2
El 06 I=0 L 06° 1=l 06 I
(AL,

a(y.0,¢) _y-b'(®) 2°1(y,0.4) _-b"(9)

00 alp) 00 a(g)
G RGN, MAZRRKEEA S,
n=P0+ L% +...+B,X,.
RERGST & X NEMEREL HJ2 E(Y|X) A2 X IZtk 5L
CGiii) BB, WEE R B g RSP AT IRk B, e 2R ETRIN 5 E(Y [ X) AHIE R, ]I
g(u) =n= By + X +...4 B X,
g AR PECRIE T WSR2 01, DRI RATT AR R B0 1) S e Bk s E(Y[X) B
EQY[X) =978 + BXy + ...+ B, X,)

i WL IR R A
1. E&SMIn=9(u)=u.
2. WA 1 =g(u)=log(w).



3. ISR 77=Q(IJ)=|09(1L)-
—u

4. fnTho 77:g(,u):_71.

5. WiEi A n=9g(u)=

2u%
W] AR, RATLG(XTB) =g (X" B), M, X FREbLFEX eRP, 4
E(Y|X)=G(X"B) M Var(Y|X)=cV(G(X"B), (1D

Hrb, peRPAREMNSHIA R, Gt CRRDEHBIZR BNV &2y
ZERREL KT S, JUURIAR (Wedderbumn™ ) L& Jlih T ANXAIM ik, e )
SCENERRUFEANELE, 2 WL McCullagh and Nelder ™. 7)™ SUERIERR (1.1) ', AICH
WEFE B G v )L

1.2 ZWAAFEEN

ZEIGAIRAE g — i it B SR AE S B ST HEWT 2t Owen PR H 1K), 207 VAR
— L W G VAR, R DA VR E AT A EE 12 DL & Bootstrap &5 Jackknife
AR SE. IRAh, 2GR J7 2 A0 Bootstrap 55 Jackknife —REHRAS FH F 4G 45 e BdE B g8 1K) 43
A, T HZ SR BAR S TR AT B B 2l £ Yo A FH i Je 45 3¢, 1 Bootstrap 77
VEA BEM B L B vk BAR R TR,

B Y, Yy, Yo WISEIR A ATHIREA, AP ATRRECH F(y) CRAD . & XL F I
XA AR R,

1. (F) =X log(p,)

:/H\:I:Fl ’ pi = F({y,}) = Pr(Y| = y,) . F E‘J/Ié\/fzigi/}j{é:j‘j 0= (Hl ..... 9(,) ’ mu%ﬁﬁ%fﬂ@éﬁé%
LR, 0 HIFI A KALIR & h

1o (6) = sup{l, (F): p, > 0,i =1, Y p, =13 py (¥, ~6) =0}

St F(y) = D p (Y, < ). BB A B T {ERCHSRIARAE F, 61, (F) MK

., =
R 1

P N 7 (v -0y
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XFi=12,...,n. i FART A SRR T H ST A
> pi~6)=0
B, ST _
le.(6) = ~nlog(n) - Ylog{L+ A (y, - &)}
L e
W () = —Zian: log(np,) = Zian: logfL+ A" (y, — O)}.

Owen P&, 46, £ELEIEABMER, W(G,) > xZ» n— o RUTSEHRIIL R
XA FENTT 9 B TR 30 R0 B DX ) PR ALY 3 A TR A R 1.

TN THI T FRLA 2 2R B AR R P AN BEAS s P
EH 121 (Owen™) ¥ X, X,,..., X, e RPISLFAG, SHEECNF,, HEMN 4,
TN, HRHEF A >0, WC, 2&— MU, H-2InR(u,) KAl T 2 (q). HHh

R(u) = max{ﬁ no,

FL gt (0 EAR0RT LU RN T2 2

Zn:a)ixi = U, @, Zo.iwi =1}.
i=1 i=1

C.. :{ia)ixi ll[na)i >, o, Zo.iwi =1}.
i=1 i=1 i=1

R Fak s B, T DU u (0B - o B, R
I, ={u:-2logR(x) < 7, ()},
Hoeh y2 (q) b ETHEER Q10 22 3 A 01— a (1140 B8
LIRS FRIGUE R, R AT o] LA
—2l0gR(15) = N(X = 115) "V (X = ),

y
|

a1
v =HZ(Xi = 16)(X; = 14)"
A B o el X, 8RBT Hotelling™s T2,
T? = n()?_:uo)TS_l()?_luo):
Hrp



LI LR

D NS
5= 15 20 - X)X, - X0,
2 AR A5 2]
(K ) VK ) =T Y o1 0, ()
i—’lVO AN,
n(i_luo)TVo_l()T_,uo)—c_)ZZ(q)
MV, KA, FATAT LA Hotelling il &=T2, B

(n—d)T? .
(n—1)d

TAE W 7, (@) # D

EH 122 WX, X,,...X, e ROMSLFENAG, AHFEMSMHF,, 2500 cRP,
X eRY, m(X,0)eR". %4 6,0 HVar(m(X,,6,)) AR, #Hq>0,47 Em(X,6,) =0, N
—2logR(8,)—— z*(q),n >

\F(d,n—d)’ %In—)OO.

Footy EAGBIE. Mn— o, PE M.

HHR(O) = max{ll[na)i Zn:a)im(xi,e) =0,0, zo,zn:a)i =1}
1.3 LEIRF

A RN TR R b AR . ARk, — 7O T IR RO
A, KERAREETIN. 53— 7, RZZEIFALEATFNEN, K EEFa
JT PR AR e AR v UM 600K S8 R B IS PR F S R . B e e 5 0 HH I, AR e AT e 1
NEHES T EERAZE. B, &8RRI, R EERE X

Gt X B A H B e 5 B A AR 22 1048 & rh e B S B2 AR i, IR T
D FIAERA L. A B FE T 2 1S NSKEBR M BEH 18, TV Bk 56 i) 1 BE A, WIREEAR &0t H
bRY A EZ. AT DURSE e e RS e v 0, X R AL TR IR
LA FEIBARAL I G vt o0 A, & AT DLS I HS LSRR ) — S8 S5t (). %) 3 an el R4 AR
Wk, AFERGETH 7SR RHEN], 8 WA e 8 77547 LUK LA
(1) AIC #EN]. X —HENZ HH Akaike $2H1), ERETU TS &E

AIC = -2In(sup f (x,8)) + 2(q).
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SRIEAT FIWTRTERE (1. Horh,  In(sup £ (x, 0)) R A B R BUR e BB, 2(q) W AT g
RO /NSNS E AER I D S S A FAFEIN, - AIC BB AR . ) -
PINAFEIRERL AR, AIC IR/ NIE. (HEE IR F AIC ANREST ARG Ad T

(2> BICHEW. &M EATHG IR RIE T, v 7 AIC HEN S A0, 5 AIC
EN S TR 20 #e8 1 klogn, Hgeit &k

BIC =-2log(sup f (x,0)) + k logn.

Hrp, n2 i AR, k&8 JOsd A iy B AR A4

(3) FETBAEPEH . XFEA S METTIAGE, 5 B BRIZAZE D ik ik, X
A HIBL TRV, CoR 2 AR F i SO 72, T RNz,
LAY S INVER ) Ja BIBRiE R A DAL AEARZ ) B AR T, RyEX A& &
ERSNCIVEWigEs A 1PN NS S 157 WNEE | I = S o

(4) 1TC #EN] (BFRY EDC #ERD . FLAA&Z: I Zhao,Krishnaiah and Bai®.
1.4 SHIHEEIMET
AL JURR DL A -
1. SCAD 731 (Smoothly Clipped Absolute Deviation penalty) :

@7=1. > (1.4)

P = el (<) + 5

WA a>2ft>0 ¢ Fan f1LiM™) .
2. T IR Chard thresholding) #E 51 pf %5

pr(t|) =7%- (|t| —7)%1 (|t| <7)

3. L, (LASSO, Ileastabsolute shrinkage and selection operator) #&{ip&%L: P (

t

)=t
4. L, C(ridge regression) & i PR %L

p. (t) = ot

TSR R URAG THF 2 T BRI N . AEVEZ SEBR il fh A1k AH G AE  (h 1E 4%
T 93 4 5y VR 3G 28 o FE SR . Tibshirani © [f155 /N — e v FIZi kit 11 (LASSO)
ATRR A B BT LASSO HIAHCAR B Gt Frank A1 Friedman PViEFE (ARl 11
Efron, Hastie, Johnstone 1 Tibshirani ™ {5 /N 1 BE A1) 45K ; Fan AT LTV 5 Fan 1 Peng ™
P& T SCAD &S fhil, JEok, XANGE R Kim W0 RS m i, £ LASSO
ST, Knight A1 Ful BF57 74 RS 500 LASSO B4 TH M e 5t Zou™ 3t — 2544 3L
HES RGN LASSO, M4k 50 AU E 2 n LAE iy, JL R Oracle 14 7.




L TIME R AR 2 E A 1 S

AR, AR R AT R QA O T — NG BRI, YR 4RO N, 13F
ITHM R EEFETATH). TR T RS, JUHX TS HOHN T L4
PERAY, e nT LR E PR S LA A PERE. W0 Hastie, Tibshirani A1 Friedman™, Fan Al
LV ). AR B0 AR AT U 1 (R M 5 22 J5 A5 I R I 2QnT L7 3 i 3.
Sob T A ST ABUSR 790 M iF 5T AT A2 W SCiER Tibshirani ™ ; Fan A1 Lit; Zou™!; Wang, Li 1
Tsai™; zhang F1 Lu™; Candes fl Tao™.

FEARSCH,  FATTHE T2 RG0S AN W 385 In 1) ks e 40~ 2 30 AR D57k, Hjort,
McKeague 1 Van Keilogom P! 48 H 504 4 508 iy, L3RI VLR AR, AR SCH
PG PAERH TR RIER, SHS AR SCAD BT SR THERT. 4
p— iy, XFHIHRE S e RPIATAGT, HBIHSEGER DN, ERRFE X L3 AT
O, IX UL R PN ERT - PR 52 e /N . AR B R ) 1 S H I B T
TIoE, HREAEN U, W TIER R0 o8& R AR 8o m, He
ATDMERN BSBR  fh . BTLL, BT BAT Oracle $% (Fan AT Lit).

A PUER 7y, BARHA LS5 ktn F

TR T A SO T AT A R, DLRAIR SO A
BRFEARGE . 3 MG T BINETIREAMRL, IR T & 0 B 2k FOr i 1 . 26
SEEYH SCAD ISE RS T LIS E, W BLRCRIE SEAE S 2 0 DSR I PE T, RIS
gt T AN AT SR DU F LS A S S A L UE I I R
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2 IESIZ WA

2.1 AZEMEE
USRI (1.1) R ISR T LUK S AR TR 52 X B IR SR B b gk
{E R HC N
() = —log{L($8)}- nlog(n)
A58 SIE S BRI SRAG B B A

I0g{L(A}-n3 . (

[Rds KA. ot p, () A RS ECh « STl ST ST g p, () %2 W Fan i
Lit™;zou™;Fan 1 LvP® & Lv fil Fan®,

KICh SCAD #E T #8 FIR PR 20 =4 T, B2 —MFmkii s, Ik,
SCAD f& {2 B KKK 2 HhE, #MA S I AT iz 1] SCAD £ 41.

BT IE T R o] AR T PRI B 2 AR, 8 (XL, L), (X, Y, ) ANl ]
SATFEANE, 8 S BN AR

B (2.1)

G'(X] ) .
U,(8) = 21y oy _G(XTB)},
102) V(G(X] A) LY —G(X; p)}
E X B INAERBSRNT
L(ﬂ)zsup{f[a)i o) ZO,Zn:a)iUi(ﬂ) =0}. (2.2)
AR For i B H e 1325,
11 o U(B)
== —— H Y '—:
o= amrmugy AW S <o (2.3)

TE IR Vi B T LA e U T (2.4) 1l MY

£,(8) = Ylogfl+ U, (A} p. (4], 2.0)

Hrby op, ) 2 XTI S KT R, fEIRXR =S, 5 (SCAD) #—Fr 3
Bowi it (1.4) X% a>2 (Fanand Lit™) . k4t Fan and Lit i i, Acika=3.7.

(1.4) &R T8 BB AN —AFES B, Pk, e n] BA4i/h— Mg
Al vH R R AE A 2 LRI AN S i K A .



L TIME R AR 2 E A 1 S

B S0 By O, SO T4 RO 576 200 Ay, FLE EHO00[3 =
HH, Mn— o, Efﬂ@fﬁdﬁpﬂﬂ:(ﬂf,ﬂ;)ﬂ ;H\:Epﬂleg{d’ ﬂzegﬁp—d’ M
Eﬁ%ﬁm=u&m?mmm,xmmﬁ%ﬁ@muEWz{?@{}

2122
NS BT T &5 b 7 LR IE W) 5

(AL SHHHEMHLEC, <y (@) <y,(E)<--<y,(2)<C,, H, C,>C,>0;

(A2) n>w, pow, p 2 /n"*® 50 , Hh, SEESHIEWINGIH 4.1 P PEH
Ui, Hd<p;

(A3) {3 MMM, HE@E™)<w, k21

(A4 G(), V()EELLFH, G()H—krFEOM I SEEEA AN, RIfEEH 3
O<a<b<ow, ffif3a<G'(),G"()<b, A, a<V()V'()<b;

(A5) n—>wftf, RESH L >0/ (n/p)'*° >, Hi, SHLLMH A2
PIBE, JERITE min g |6y )z — o

Bos| = 0f(np) 2}, max; pl(|By[) =o(p 7 n).

A A3, Ad PRI SAT N AE G R U b, 3554 A2 AN, p,d #BA]
DRI, A AB XTE IS4 e BATHES I XA BB B, ST LU R
Wi Ry i 4541 A6 ] DAFE I A ST th ot R R I I . T SCAD R i1 (1.4), WT
Bi) =0, H2n WA, A5 BOLIALET, A6 ZMIL; 21 Fanand

(A6) max ., p,

maxjeﬁ p;(

Li M,
2.2 FEHFR
T 2.1 EIENAMAL-AE T, Mn—olf,
1. (RBilE) M 1, 4 4, =0;
2. CWHEIEASME) VW 15Y2(B, - Bio) —>N(0,T),
b, W, eR™WHLWW T, b THA7HEOE R, & X1, =(H] Hy), Hh
H, e RP"P O TIER G, TeR™HI, =T, -[,I,T,, T =HZH].
W, 2o B — AN R YR 5 B, 31— AN e 45 g 19— AN BOEIARER 4047 m] LA
Wik —> 2 YL IES A
SEIE 2.0 PR T T SRR 7 T2 50 AU SR ) oracle PR nTLAE B, N HIZ 5



) AR AT e R g AR

SRITVERT B AT TH 2 3 B, = O HIZY I AEE B 2.1 AUEW] P AR T LUE 2 (2.2) [
KB ZIT B, = 0. 72 FRIKISE 3051550 B M 1E 254015,
RKTARE B R B, BB S0 |
Ho:L,By=0 vs H,:Lp,#0,
o, LA gxd HiFE, R TREERARK, A LL =1, 20U g
A DAR T
(L) =2 p(ﬁ)—ﬂmiﬁgof S(B)}- (2.5)
ENHER T, 25 T2 RBR LL g v 1P .
FEH 2.2 FEMIBBAEE 2.1 AT, Yn—olif, O(L,)—S> 22 Hitt, L,AHK
- a) -7KFEAF DX R R A
V, =162, (B)~ min £, (A}< 7510) (2.6)
Horb, pl 0 A L— o LB BEAE, Hn > o i, A P(L, By eV,) o l-a.
P SCEPERRY, i BE 2.2 0P v A 36 AR ) g 5 1) AN 52 3L AT AT PR 1) 45 DX ()
PR T 7 B 70 AE e s o e, IX M 2 AT .



3 EHEZLHISH

3.1 ®i%

TR, S H e i Fex Ak pele 4 /R ). AT BIC(Bayesian
information criterion) Kk S5 ¢

BIC, =2¢,(8,)+C, -log(n) - df , (3.1

Hrr, g RTINS 1 I TR dof 2 B M AEF R BN 4G C,
AT, 2 p— o i, BAK—ANEZMEAR (Tang and Leng®™ ) #FIE55. X p
[EsErf, fiiidC, =1, [, C, =max{loglog p} i —ANEAFHIEEE. fEA S, Bl
THRIME AR AR A S5 A0 AT LQA (local quadratic approximation) i3k (2.4) [fE

SR A LM % p,(8,) =03 p. (5 HHE,

k 1 ' k k 2 k)2
. (8D = p. () + AP (51D /151 DHAT - 51,

o, YR B PRI, k=04 FIAI7E Owen ™ frishi fSEm T R4 PE R
HARFF R ML TS BB R T (2.4) (55 K AN B0 R AR R T2, A
HFATE B Bl %
3.2 AR

AU B TE Logistic BT, )4 57205 LR 647 IR PE AR IO ST AT Ao St
— L ECSHAR T, AT U IR 2 T SCAD 48 $il M
3.1 (Logistic [MJ7) fEAMIT, 72k 500 MRS, 5 ANEHRA n WL
K H Logistic [7] 457,

_aiyy - eXP(BTX)
P(\(_]M)_lJrexp(ﬂTX)'

H, peRP4E, B,=(3150020,...0). %o=1, FEHMEHEL, Blin=100,p=10
Filn =200, p=20. Wit X R p 4 £ TCIERSM i, FLESTIANRIES jASTEIAE S R pl )
Wl p=05. %314 TERINE R £ 191 “MRME” SR 5240 F PR
AL 3.1, v LUF £ SCAD & T ZE LL & B0 ABUSR B 24CR i, 3T HAL T Lasso #& 41, SCAD
ST A B PR A R B K. AR R 3.2, WILAE R B, j =125 BT Ml vHE A2 AE 3

10
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BALEARR, AR AR BRIz Hign s, SCAD #1715 Oracle
YL [FIFELE

# 3.1 Logistic [M[JHMAHICHRE AL IR 2
Tab.3.1 Relative model errors for Logistic regression

(n, p) Method MRME Correct Incorrect
(100,10) EL 0. 6830 5.945 0. 098
Lasso 0. 5750 6.223 0. 003
SCAD 0.2784 6.912 0
Oracle 0. 2046 7 0
(200,20) EL 0. 5021 14. 343 0
Lasso 0.3132 13.472 0
SCAD 0. 1836 16. 952 0. 08
Oracle 0.1235 17 0

3.2 BEUEEST: LA EL, Lasso fil SCAD
Tab.3.2 Simulation study:comparison of EL,Lasso and SCAD

(n, p) Estimator ,31 ,éz ﬂAs

(100,10) EL 2. 8765 1.4732 1.9543
Lasso 2. 9986 1. 4949 1.9723

SCAD 3.0020 1. 4967 1. 9969

Oracle 3.0000 1. 4999 1. 9999

(200,20) EL 3.0186 1. 4854 1. 9692
Lasso 3.0125 1. 4732 2.0021

SCAD 3.0034 1. 4963 1.9983

Oracle 3.0023 1.4978 1.9995

11



3.3 fI
3.2 (EdE0HT) A% EE Cameron and Trivedi ™ (K %#E “doctor visits” . X AHds
(1) B ARG A RN AR 4 1977-78. S F VAR [RIA 7 26 X AN i AT A8 B e 5. 24
PALHE 5190 ANECE AR BEA G B, AT EE WA RN, AN AR s %
FEAMBEEW: X, o Sex(1= &P, 0= B, X,: Age GEREBRLL 10). X,:
Agesq CERS IR TT) . X, 1 Income (A,  RRFNY A BN BR L 1000 3£J0). X, :
Levyplus, (1= #¢AA A HECREG A 5). X, : Freepoor, (1= H1EUM % BhIRARHCAN).
X, : Freerepa, (1= HTH3, figkditid:, W R0 HBUMF %2 BTN . X,
liness, CdEMENBIRMEH). Xy: Actdays, (£Eid 2 PG sh M 1R %) .
Xy, : Hscore, (fif FHEELR BT A 0HE — MBI A W 4510453 90) . X« Cheondl, ( 1= 18
MBI IEASBR HI D), 0= HiAh). X, Cheond2, (1= 181Epoms HLRRHIHISS), 0= H
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Tab.3.3 Estimates of regression coefficients and standard errors for different models identified

Variable El Lasso SCAD EBIC
Intercept  —2.2243(0.1897) -2.1320(0. 1812) -2.1006(0.1799) -2.1048(0.0618)
X, 0. 1573(0. 0578) 0.2378(0. 0543) 0.2512(0. 0542) 0. 2625 (0. 0526)
) 1. 0557 (1. 0006) 0.9168(0. 8932) 0 0
X, —0. 8476 (1. 0632) —0. 6740 (1. 0452) 0 0
X, -0.2048(0.0778) 0. 1711(0. 0819) 0 0
X 0. 1230(0. 0705) 0. 0950 (0. 0867) 0 0
X -0.4312(0. 1778) 0 0 0
X, 0. 0798(0. 0921) 0 0 0
Xg 0.1993(0. 0162) 0. 1864 (0. 0172) 0.2187(0.0196) 0.2321(0.0198)
X, 0. 1268 (0. 0048) 0. 1334(0. 0042) 0. 1278 (0. 0049) 0. 1358 (0. 0049)
X0 0.0284(0. 0125) 0.0274(0.0117) 0 0
Xy 0. 1141 (0. 0666) 0 0 0
X1 0. 1416 (0. 0831) 0. 1686 (0. 1040) 0 0
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