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Abstract

This paper studies the estimation of a partially linear additive model when there are stochastic
linear restrictions on the parameter components and multicollinearity problem exists, simulta-
neously. Based on the profile least square method of semiparametric model, ridge estimation ap-
proach for multicollinearity problem and mixed estimation technique for stochastic restrictions, a
stochastic ridge estimator for the parametric components was proposed and its bias and covariance
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were provided. Meanwhile, the asymptotic distribution of this proposed estimator has also been
proved. Finally, some simulations are carried out to study the finite properties of the proposed es-
timator.
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L&A Z R4, 35 Ospomer A1 Ruppert (1999) [1]142 H! (1) backfitting 7772 Li (2000) [2] 5 # FH ¥
A7, Manzan F1 Zerom (2005) [3142 Hi (I BRAR 23 512 LA K Wei F1 Liu (2012) [4]15 FH i) Profile
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PR, FERCEERN b, W R AIERAE H4(2016) [8]HE 1R th 247> B M BEHLZ PR Liu Afiit.

FHECT Liu Ao, BE8Y(LL) AU AG TR AR B/, W SC9E(2013) [9]2: T backfitting /7ik4h th T2
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Y= X B+m(Z;)+m,(Z,)+&, 1=12n 3)
BB R) S H & B =(B, By B, )T CH, MR B) AT LA it N — AR R w] sz
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-1
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Ky () =K(/h)/h » K() 2%, h RE%E. o1 Opsomer 1 Ruppert (1997) [13]7 %1, ARAIHIIES %
BRI m, SRR AN R TR F

LSt m] sy
i IR ! ©
Hops, =(1,-117)S, . k=12. #—BIRATATLASE] m, A1 m, () backfitting {1l 7y
iy =Wy (Y =XB), m, =W, (Y -XpB) (6)

Wo=1,~(1,-55) (1,-57), Wy=1,-(1,-5;8) " (1,-S;).
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Y, =X B+e,i=1,2,--,n, )
KA Y =(V, V) = (1, -S)Y, X =(X,,, X, ) =(1, - S) X FI S =W, +W, .
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.

Xp)|=(XX)" XY, ®)
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Hob B, (k)= (XTX k1) XTY £ B et
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Bias (85 (k)= B-kS,'B+S,' X" (1,-S)M
Cov| Bz (k)| = s, ws;!
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TEB: AR BS (k) ikt (12) i s
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HiEe=0,En=0,Cov(e)=0’l, M Cov(n)=c’Q, HAIH
Bias| B3 (k)| =E[ B3 (K)]-B =87 [-kB+X"(1,-S)M],

cov[ 32 ()] = | (2 (1)~ E43 ()) (B3 (0)-EA: () |=5,7¥s."

TS R 2 2 W St — e (U4 1

SAE L R K () JIRFRE R R A, B R

FAME 2. Z, (B EEREL T (Z,) /2 Lipschitz 4 HA A RIHEQ, k=12,

FME3 m ()k=12BH IMESSH.

%M 4. n—> ooy, h -0, nh/logn— o Ffinh —0k=12.

SEH 2. FEWALLL L0 1~4 R, BENLASRI AT BS (K) AHRE EA 1,
Jn (B (k)-B)—2>N(0,0°27).

oz E[Xi SSE(X 12, )}[xi SSE(X 12, )} o

k=1 k=1

TERR: tHE R 1 SRR S,

ﬁ(ﬁ:(k)—ﬂ)z(sr? jI%[—kﬂ+ XT(1,-S)M+ X7 (1,-S)e+A'Q 'y

R4 Wei A1 Liu (2012) [4]4 3132 6.2 %1,

(XTX)—E,

%%ﬁ%NgﬂhmAg,%%uﬁﬁ%%ﬂ:
%()?T)?+klp+ATQ’1A)—p>E. (13)

F Wei F1 Liu (2012) [4]4 51 # 6.3, FA1A

1 1

ﬁ>ZT(|n—s)|v|=op(1), ﬁ>?T(|n—s).g—f’>N(o,az>:) (14)
H5:1, EA'Q'p=0,Cov(ATQp)= ATQTA, U
% A'Q'n=0,(1) (15)

Rt EE 4 (13), (14)F1(15), #R4E Slutsky & # r[ 15
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3. WEEM

AT IS Monte Carlo ZUEASALM) 7772550 B4 th A v 34T A 2R 58: o 28 FR T (1350 43 Be 1t vl
B = A i

Yi =X By + Xoi B + Xai By + X5 By + X5 Bs +m1(zli)+m2(22i)+€i’i =12,---,n,

)] Wei (2016) [7]H ik B —HF, Bi8d 58S MEESHeRBOE T W F i%E
2, ~U(0,1),2; ~U (-1,1),m, (z;) =sin(2nz, ), m, (2, ) = 25, +32% ~52,, -1 A =(2,11,3)" N T &% 3t
251, iz McDonald F1 Galerneau (1975) [15]71 45 24 22 B 3L 25 15 AR & 11 7 124 I iR 2 |
O RIS BERYNySH

:(1—p ) O+ POy, 1=12,m0 j=1--p

Hrl, o RMSLHARHEIESEENUEL  p 22— AR A BUE DL CRAT A DU/ i PR B A B R R AT SR,

437 EL p =0.90,0.99,0.999 ZI| i AN [RIFE & (1 & LM ) . FEACE n =50, 80 F1 120 =FhiE. AT H%
TR R 22 (1) 70 A A V&5 SR, IR BUBR R 22 & IRAAN R I IE 2 A F35 5104 1) & ~ N (0,0.52),

2) & ~ ( V3 f] WL B8 4% Epanechnikov #: K (x)=0.75(1-x*) 1, » N THHIIE, &
TRE NN =h, =n™° . BENLAR B E FIXBA(2017) [12]—FF, S8 & (B, B By Bi) =(213,3),
BELLI R BLE

En, = En, =0,Var(r,) = 0.04,Var (7, ) =0.16,Cov(r,,7,) = 0.2,

{1 0 0 1} {0.04 0.016}

A= Q=

01-10 0016 0.16

BEXE T AR BOE, AR DL S R AT 500 UBLL, RRUCRISHU R

(B, By, By, By ) 9 profile /N —3eAili it (PLS) BEHLLIHALTH(S) WAl o1 (R)FIHRE H (R BEATL L) SR Ak vt
(SR), T B={B. B, By B} WMl B ={B]. 15, s, pg}, DA 1449 77 14% 25 (EMSE) R i ek 3 2 0L,

e ()= S35
v g RZHL B, IES KIRE I THE, B R 1.

Table 1. EMSEs of the estimators
%= 1. FERM&ITE/I EMSEs

» 5 n=>50 n=280 N =120
N u N U N u

PLS 0.1196 0.1247 0.0645 0.0666 0.0404 0.0402

S 0.0953 0.1024 0.0595 0.0595 0.0405 0.0396

09 R 0.1217 0.1253 0.0656 0.0658 0.0404 0.0401
SR 0.0940 0.1007 0.0596 0.0583 0.0405 0.0391

PLS 1.2161 1.1273 0.6010 0.6375 0.3882 0.3991

0.99 S 0.5556 0.4787 0.3542 0.3562 0.2464 0.2359
R 1.0613 1.0115 0.5935 0.6525 0.3909 0.4101

SR 0.3732 0.3051 0.2837 0.2743 0.2140 0.2038
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Continued
PLS 11.4675 11.1771 6.1310 5.9372 3.6720 3.5115
S 3.7561 3.6777 2.1531 2.1473 1.4106 1.3089
0999 R 3.8133 3.7323 2.5967 2.5143 2.1214 2.0966
SR 0.8646 0.8844 0.5577 0.5948 0.4926 0.4501

MBS RAET , BEEFEAREIIE, DUSEAETHIT EMSE RS/, [r] AR 48 22 1 20 A1 X 4
SRR o PUSAGTEZ BT H, BEE SRR AT s, BENLZI AR Al 1K) EMSE LAl =24l i 2 2%
(17N, AT S T B T3 VA A 3k
4, BE

1IN=A

PERARSHR A RN [ AR R4, A AR VE R L T A | AR R AT B AR R S5 2 24
FRALILAERAGE] T2 MRTE . X TR S HAE R 7T, B THe AR 10 2 FOILAE A . A SCE
XHHR I A AT IR — SRR, BEFT T BANREAL L) SR 2% I A i £ v i B, Aagid 7 2 A 2 [el
A AR A At T, JFRETT 7 Al R P .

FS R ORI LR 0] LLZ PR [ AR SO SR 0%, 7R H AR RAFAE 2 BN VRIS 0L, dnfriyis
A A Qi i T B2 S B 23 #T v AN T [ R

E&UH

b [E 55 B 96 R B HUE BUF R LTI H (JG1406); 2020 4F FE 2 e S R EH AR R T H
(KJ2020A1200).
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