%40 £5% 5 M FTRIFRFZR(ARHFR) 2023 4F 10 A
Vol.40 No. 5 J Chongqing Technol & Business Univ( Nat Sci Ed) Oct. 2023

S TP 90 25 57 1 52 2 23 R0 I £ -

KEZE
ERIFKRF HFL5%TFR, TR 400067

Wi B AT YRR 6 SR AT AL 3T — AR TR ) 2 sk e A A A R 2k AR AR 4B T ik fE iR
Witk b BRI MR AR A AT R Bk Rl ASURSE AT HOE N ) § FR AN B S P A, K
BB T AA S 68 B R, 5 EA e B3 R = e b it Ao 15 5 e 0= 13 4 AR I i 4E 3 ik R AR
MR T AR IRETR G S BL R B EAEET AL E0RE G B RS 2 IR TR A S e 0
BB IRHF E R A A T, E— R AN T AT RS ARSI SRR AT T S, AR
AR BB ARG RAAN T FRAEGER, AT S RAEARAALT | KBEARR, Hob, 3E
BT @ BT 5 AR E TS A AIBE A 4 TIGAR, i85 H A E T B RO B K S O A i A7 0
B, 25 R A AR A0 5 vk LA BT A 5 A RO

Yebinl : T B A R B BRI A A= )2

hE 35 .0212. 7 SCHRFRINAD . A doi;10. 16055/]. issn. 1672-058X. 2023. 0005. 014

Compound Quantile Regression Model with Elastic Net Penalty
ZHANG Guohao
School of Mathematics and Statistics, Chongqing Technology and Business University, Chongging 400067, China

Abstract: Aiming at the problem of modeling and analysis under high-dimensional data, a robust estimation method based
on elastic network method and composite quantile regression was proposed. In this estimation method, the proposed model
can effectively perform variable selection and coefficient compression, and deal with multicollinearity and group effects
between data, and has wide adaptability in the era of big data. At the same time, compared with the existing penalized
least squares estimation and penalized quantile regression estimation, this estimation method not only relaxes the
distribution requirements of the model error term, but also comprehensively considers the loss of multiple quantiles, which
can maintain stronger robustness and anti-interference in the face of outliers or data with spiky, thick-tailed distributions.
Under certain conditions, a theoretical analysis of the consistency and sparsity of the constructed model estimates is carried
out. The results show that the proposed model can completely compress uncorrelated variables to zero, and the estimate
and the true coefficient have the same probability of tending to 1. In addition, in terms of numerical simulation, five kinds
of error term distribution conditions are set. According to the four indicators set, the comparison with other penalty function
models and loss function models is carried out. The results show that the newly proposed method has better robustness and
effectiveness.
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STB, B ) >0, W (11) ZEfiA
Elv,B,b) —v,(B",b,)]=

E[ X (o, 0 =SB =b) =p, (3 =SB" =b))) | =

E[ X (o, (e =b +b] =b =a) =p, (&, =b)) ]
i=1

sl Irl=
—s(I(r >0)~I(r >0)) +j‘;[1(r <)-1(r <0)] dt
NID]

p.(r=s)=p.(r)=

sU(r < 0) —7) +f (I(r<i)-I(r<0)]di
TFRAKKH P(e,<b] ) =7 Fubini & 2 ) & JF
M(A1)S
Elp, (&, =b; +b, =b, —a;)) -p, (& -b)]=

b=by +a;
E[[" 10 <6 b <=

0

fbk,b; mi(FL_(t N b,j) _ Fi(b; ))de =
f:?_%'m"(Fi(bk,*) +ifi (b)) +o(1) —F (b)) di =

1 * % *
Efl(bk ) (bk _bk +ai) g +0(1) (bk _bk +ai) :

(15)
Ho, oMM F i=1,2, -, n —F W1, Y4
ST(B,-B; ) <0, WATEHI (15) F IR EER45
HE—4 i (A2) 15
Elv,B,b) —v,(B",b;)]=

> Elp, (& =b +b =b, =a) ) =p, (5, =b)) ] =
i=1

1 n . y
S XA G = b va)
i=1

1
?CT(l,S)THk(l,S)CB

SenCIB, =B 12+ =) )
Heb €= (b, ,B,) - (b; B}) .

Hit, 24 (B],0",6,)" e B, (M) i}, & (14) 57,
B, WTTE BT B2 19 Oracle fiiH888° = ((82)7,07,b,)"
AREIEARTE B, (M,) S5 R, L, 4 B=(B1,0",5,),
(s

B, =uBi+(1-w)B;

b, =ub,+(1-u)b,

N

2M,

M:

oM+ [ I BiB: || 3+ max (b,=b,)?
WA (B,0,b,) € B, (M) #3495 (B°,b,) M5 X LUK H R
BRI I BB PE  , FT
LB.b) <uL (B,0,b)+(1-u)L, (B ,0,b°) <



KB TR AR 5T IR 6 o o BB A T 111

LB ,0b")=L(B" ,b")
A b= (b, ,b,, b)) ", EAER(13) K= MRS
Elv,(B,b) v, (B .b;)]=
{0, B b)) =B, (B b )} -
{0, (B.b,) ~Ev, (B,b,)} +
L(B)-L,B ) +nA, |B; |\~
nA, 1By I+, CILBY 13- 1B 113) <
nZ,(M,)+nA, | (B =B)) Il \+
e, CIBY 13118, 11D)
5E X
Aw={Zz,(M,) <2M,n""” /s log n}

S EIE )
P(A,,) =1-exp(—c,s,(log n)/8)

(16)

(17)
LA, = {EEQKZ'%(M") <2M . /s logn}, B2
(17) "] 75
P(4,) =1-P( max Z,, (M,) =2, /s log n )=
1-exp(—cys, (log n) /8) (18)
X Cauchy - Schwarz A% A
n, | (B —B) || <nA, /s, M,
n, CIBY 5= 118, 113) <2C,me, 1B B, || <
2C, /s, M,
Hrr, €, =max{B] B, ,.B .Bi.B., B} . I,
EFF A, B OHEER kR (16) AT1E
Elv,(B.,b)-v,B" b )]
(2./5,nlog n+nh, 5, +2Cymu, /s, ) M,
WM =2 /s /n+A, . Js, +u, /s, , B (A2) B fii%
X5 k>0, s, k, =0, BT HI M, =0 (k)'s, ™) 856
K(4),TERENA, LA

N

1 N 5 " B
?con[ ”Bl_ﬂ1 ” §+(bk_bk )2] =

N

E[Unk(ﬁai)k)_vn(ﬂ* ’bk* )]

(2A/s”nlog n+nA, E+2CW,WIIE)M,,
BOXHMERER kA

IB,-B; || 3+(b,=b; )<
C(/s, (og n) /n+A, s, 41, J5,)
A, 18,87 113+ max (b-b))* < M,, 7T 4

SBT3+ max (b,-b ) <2M,.
FRTESPEA, b A

max (1|18, 11 3+(b,=b) ) <

C(/s, (log n)/n+/\n/37+,u,“/§)2

HEAEX(18), T A, RAEMMERTHET
l—c,n 2" EBE 1 F4IE,

TR UEW] 4 (B,b,,b,, -+, b,) WEFE 1 JF
e 75 LAY AR BB L, (B, ,0,b) B /NI, KR4
KKT Z&1Fn] 1%

>, S0, (v =SB} ~b) +nA,5(B)) +ms,Bis(BY) = 0

/ﬁ\:qj,s(ﬂ1) = (s(ﬁu) ,3(1812) ,""5(B1s) ) ,*H@E/‘J [%[&%[
B H

I, x>0
s(x)=<ae[-1,1], «x=0
-1, x<0

XL n e = (uy w0 0,) " Ap, (0) =
P, () o, () ,p, (w)', e p, (w) =7, -
I(u,;<0) . A4 L, (B,5) 9™ BRECHIPE T B KKT 4%
P EEAEW (87,0, ,by,-,b,) N AAREEEL L, (B,b) K
2R R IME, TR T T 1 4

K N R N
I X Q0. =387 —h) I, +s, BT <,
(19)
i A
By={max (BB 11 3+(b,=b))*<¥2)}

K
— T _ _
Bo={ s 30 (-58-b) | .+

Jbyiby, e bge

e, By 1 L<nd,}
oot y, R L E X
N={(B].B1) R biseR: sup |B,-B; |3+

(bk_bk* ) : $')’i B,=0eR"}
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%40 %

PSRN B, I, (B,b,) e N,k (19) tEF {4 B,
NB, FMor, G54 1 5|3 3,148 P(B,NB,) =

l—c,n " B3 2 FHIE,

6 4

RSP T —FhE 5 0 51 A2 5 230 K [l )
AORSAEA AR | IR AN RE % HEAT 728 B e DA T

FEAE ARG, 00 HL AT LA AL B AR
P, HA ) 1

S [ Y R 2 T A
AR AR S AR, BeAh , B R A
T X LA AR i L el B B 0 | JEE R A ) S

REAS DRAFIR IF AR AR A 1 . 72— 2R AF T, BB 20
HER TR A T BT B AT A A P S A B, T
fe BB REAS K AN A R i SE 2 R i 2%, BLAG
THEFESLE R LT 1| BRERAHE . ok, B E s
R T 5 FRIEIIS A BB, ARG BCE 1 4 TR,
T 5 AN TR A 1] R SRS A LA R 4 2R R RO A LA IR
ST TR R R R SRR A
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