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Abstract Consider the semiparametric regression model yi(") = Xi(n)Tﬁ + g(tgn)) +

egn) (1 <i < n) where 8 is a d x 1 unknown parametric vector, g(¢) is an unknown
Borel function on [0, 1], Xi(n) is a d x 1 random design vector, random error sequences

{sgn)} are martingale difference sequences, {tg”)} is a constant sequence on [0,1]. In
this paper, the estimators of parameter and nonparameter are established by wavelet
method, and the strong consistency of wavelet estimators is studied.
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H T AR A SRR e, 20 A B S e T 2052, TSI T ) 2 s, Jus T
FCHA RN BB AR 19 3 [3-6] F/INMAY T IEBFIE T 250 ABR, 193] T ke
i%%ﬁ#ﬁ@ﬁJ%XJm%ET GREFFI) (™M} MSLFESME” SET BRI, MR
LRI, SC [7) FEA AT 05 T 28 A, 159 T FAS A S5 5L, SC (8] /N
7 HE R 2 NI T 2l S ] VAR A T b F AT 5. AR SR /N 7
FERIE NI SR A SR R, 55 T SRR AES R R TR & .

S e SRR T

w =XM1+ g(tiV) +e™, 1<i<n, (1.1)
ﬁ*ﬁeRdﬁiﬂ%ﬁngﬂoHL%%ﬂBmd@ﬁpﬁm%R¢L%%MQWWEM%
% (e Favi < n} s, (£ (0,1 FREE

TSR (9] B

XM= £,y 4™ 1<i<n, 1<r<ad (1.2)
Heft £,() h [0,1) ERAREEEL # 70 = 0, 0ll)T WSERESHE, {0V} 5 (e} ME
sz, H
EfY =0, cov(@™) =V, (1.3)
KV = (Vi) b d B iE s

A SCEk (5] Mttt 8 & g(t). WE—MAEMZAERE o(x) € St (BhH 1

Schwartz Z5[8]), MLE L2(R) BIZ RSN Vi, FFAERN
Em(t,s) = 2" Eo(2"t,2™s) = 2™ Y (2"t — k)p(2™s — k),

keZ
Hordr Z Ry
18 A = [si—1,8] 5& [0,1] J:El’]ﬁ‘%' Hitie A1 <i<n 5Bl 8 BH, & g(-) Bfith
go(t, B) = B (t,
= 1 / s
F SR AR AR )

n

Z(yz(n) - Xi(n)Tﬁ - fio(tgn)7 ))? = min,

TCHAER Bas WIERE X g(t) HIZ @/J\{Eiﬁifr N
Gn(t) = do(t, Bn) —Z(yf Mo x™MTg / Ep(t, s)ds.

i=1
X = (X )wa, Y = (y <">,...,y,2j>) cg = (), gt S = (Sij)nxns
Sij = [4, Em(t{"”,8)ds, e = ({",...,el)T, X = (1= )X, ¥ = (I - $)Y, N51%

B = (XTX) ' XTY; (1.4)
gn=S(Y — XB), (1.5)
Heb g = (0(t), ..., gta)" A g BT

UT;EZIKXE’J%ZIKT&T&
(A1) g(-), f-(-) € H* (Bh a B Sobolev Z5[H]), a > 1/2, 1 < r < d;
(A2) g(+), fr(-) € H* 3 /& v B Lipschitz &, v > 0,1 <r < d;
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(Az) ¢(-) € S (B 1y Schwartz ZE[E]) 1 > a; ¢ W2 1 B Lipschitz £4F HEA K TIE,
A& 0, |9(&) — 1] = 0(E), HA ¢ N ¢ By Fourier 45 #k;

(A4) maxi<i<n(si —sj) = O(n 1), H 2m = O(n'/?3).

g3 1.10) 5 (A3) AL, WA

(I) |Eo(t,s)] < W’ |Em(t,s)] < % (Hrh ke N, C, € R);

(IT) supp<s<1 [Em(t, s)| = O(2™);

(IL) sup, [ |En(t,s)|ds < C.

5IEE 1.209 3% {S;, F;, i > 1} NBUFS, WXt vr > 2,4

E(lrgax 1S;|” ) < QCTQ(Z(E)H )%>2 (1.6)
=1

P BBRFAE 0 < a < 2 FIIEFEF] {M,,n > 1}, i Y0 | E(|Xi|*|Fi-1) < M, as.,

Mxtvr>2, 4

E( max |S|) 2477

1<i<n

C,, ZE|X| +CLM, (1.7)

i=1
Her G, = (757)727 %, Gy = (Cpy1) 2.
53 1.3 3% {T),,n > 1} HHEHARFS, H Yo" | E|T,|9 < 0o (g > 0), N
T, — 0 as. (n— 00).
314 % {e(n) Fpi, i <n} NELZEFF, supiE|a§")|q <o00,¢>2 H% Jue (3+ %, 1),
fif sup, fAl | By (t,8)|ds = O(n="), NI

Ze(")/ m(t,s)ds — 0 as., n— oo. (1.8)

W% g > 2 0, 51 L2 A (1.6) X, 79

<">/ ' (t, 8)ds ! < C(zn: </A Em(t,s)ds)Z(E|s§">|q)%)g

=1

q

n 2\ 2 1—2u)q
< C(Z </ Em(t,s)ds) ) SC’n( 7 ,
‘ A;

=1

W S0 Bl Y E"UA n(t, 8)ds|? < oo, HH B 1.3 Al
™ [ Bt s)ds — 0 as., n— oo
;51 /A (t,s)ds a.s., M — 00

2 FEERRHIHA

TOCEME T C R RS AMEAE R —= i R . .

TEIE 2.1 & {egn),Fm, i < n} NBZEF, supiE|€§n)|‘1 < 00, q > 2, E|n1j|§+6 < 00 (6>0,
J=1,2,...,d), HEM (A)~(Ag) BGL. X 3w € (5+4,1), ff sup; [, [Em(t, s)|ds = O(n™"),
nl 3, — B as., n— co.

B 4 E=(-Se g=I-25)g N
Bo—B=n"'XTX) " (n ' XTG4+ n 1 X72). (2.1)
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HHEIE n XTX E’J% (z j) TR
- ZX;”X;U —Vi; as, (n— o). (2.2)
h

FL b BT £() W 7 br Llpbchltz FAE K

(/ B tsds)fjtk /E (t,9)f;(s

=O0(n ). (2.3)

bup

Z m(t,8)(f5(tr) — £3(s))ds
FHSCHR [12] FrE s 3.2 E’JﬁEHﬂ’ﬁl

= sup

sup | £(1) / Enn(t,8)f;(s)ds| = O(m), (2.4)
Hep
(2-m) %z, % <a< g;
Tm = \2/—?, o= g;
i (2.3) X & (2.4) X5 .
sup £;(t) ; ( /A k Em(t,s)ds> fit)| = 0n™) + O(1). (2.5)
n I XTX W5 (6, 5) TR
%ZXMXM
h=1
- %hzi:l (fi(th) _g /A Eun(tn, s)dsf;(ts > + i — Z/Ak m(th, s)ds) nm>
'(fj(th) —g:l </m En(th, s)ds f;(tr ) + 1hj — Z/ m (th, s)ds) 77k]>
_ %hz_jl (e - ,:1 (/A Enltn5)issi(t)) ) (s - Z/A nltno )5 )
S (e £ (), mwrn)) o5 n)
+l§ (fi(th)é (/Ak ' (thy 8)ds fi(tr) ))(f] kil/fh m(th, ) ds)fj(tk)>
T Z (th Z/ Ep(th,s dS%) (Wh; 1:1/ B (th, s)ds) %)
= U + U2 +Us + Uy, (2.6)

HISCHk (5] F1EE 4(1) 9 (2.4) XFH
Z e E,.(t,s)ds

k=1 Ak

sup =o(1), as. (2.7)
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H(2.5) R, (2.7) AR KEE P

|U1| < max
<

max | fi(th) = ,:1 (/Ak Em(th,S)dei(tk)>'

n
S g / Epn(tn, )ds
h=1 Ak

)

1 n
: <— E 1| + sup
n h
h=1

=0(n ")+ O0(1,) as. (2.8)
fFi] L AT 75
Us| = O(n™ ) + O(7) as. (2.9)
Hi (2.5) X%
Us=0(n")4+0(72) (2.10)
B (2.7) X (1.3) Af5
Uy = Vi +o(1) (2.11)

i (2:6), (2.8)-(2.11) Xf& L Y5, XpiXn; — Vij as. (n— o0).
K, FTRHER n 1 XTG 1% i TR

% z_: Xpigh = 0(n™") + O(1m) as. (n— oo) (2.12)
= Xnigh = L > (Xhi -3 Sthkz> ( > Surg >
"= [ k=1
1 n n
=5 };1 <77hz - ;Shkﬂki> (9 > Surg >
1 n
+H};( (tn) Zshkfl tk >( > Shrg >
= J + Jo. (2.13)
SR
1 n n
|J1| < ( max. ZShrg > (n hz::l [0l + max ];Shknki >a (2.14)
Pk s s RECE B I (2.7). (2.5) X, "] 7%
1] = O(n) + O(r). (2.15)
X (2.5) X5
Jo =0(n"27) + O(r3), (2.16)

Mo (2.13), (2.15) 2% (2.16) REIE (2.12) R
e, ATRATER

n'XTE—0 as., n— oo (2.17)
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b (MR, IE e =&, F,u=F, BTRE), n ' XTE (95 i TEN

% Z)?high = % Xni — Z Sthki> <€h - Z Shr€r>
h=1 r=1
Thi— Y Shkﬁki) <€h -3 Shr5r>
r=1

k=1
n

+% Z ( (tn) Zshkfz tr) ) (5h - ;Shr5r>

Q= ||
Q=

L eni = el(leil < n%), i = ed(leil > 1), Yni = eni — ElenilFic1), 2ni = Tni —
E (il Fi—1), W
® Yni + 2ni = €ni — E(enilFi—1) + Mni — E(ni| Fiz1) = j‘ — E((eni + i) | Fiz1) = €5
0t

@ {yniaFivi S n} ’fﬁj‘:f@%iﬁm sup; E|ynz‘q < 00, |ynz|

T = %Z (Whi - Z&Mm) €n — % > <77hi - Z Shknki> > Sprer = Y+ 1. (219)
r=1

h=1 k=1 h=1 k=1

HUEB A TR & (2.7) X515

TV —0 as, n— oo (2.20)
B (2.7) . I 1.4 RoRECER 515

T®)| < 0(1)% > Il +0*(1) — 0 as.,  (n— o0). (2.21)

B (2.19), (2.20) K% (2.21) 240
T, — 0 as., n—oo. (2.22)

2 ani = fi(tn) — Xp—y Shrfiltr), M

ap; = 0™ 7) + O(1m), (2.23)

1 n n
- Y ( oy s)
" h=1 r=1
= > aniynn + - > anizan — - > ani Y Sures
h=1 h=1 h=1 =1

=17+ 7 + 1, (2.24)

BT ly,.| <207, 8 E((La,,y,,)? | Fio1) <i4n’ (Lap)>.
X ALY 1amywm<n} 7@@% FRETIF 121 (17) X, 3

T
2 5\ 2
q
n }

n

1) r T - 1
B < of Y- |La, Byl + (Z o
h=1 h=1
r—q 2
<C{n-n"(Cn "+ Corpn '+ (nonT (207 +270)n" ) 7}
<o) ) Gy

HUGE S0 7, B 300, BTV | < oo, FRHFIHE 1.3 41
T2(1) —0 as., (n—00). (2.25)
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51 = &; (|51| > Z%) Cz = |§’L| +E(|§1||E—1)7 Sn = Z:;lf_; (/E;EP % < 1Y < 1)5 }I—w
{SnaF’rwn > 1} jﬂ—ﬁ@% H

ElS,| = Z E‘<z|—2z E|€z‘—2z —FElei|? - les|” (a=Dr1 (|52|>Z )
i=1

< CZZ Ced) (2.26)
Tl e B “] Al ﬁ?"l@ﬂigﬂ; S, ffi ES < o0, S, — S a.s., NITA
s |SZ—|%||ZM|<C (n T+ Tm) Zéh

h=1 —
<on (77 + 7m) Z_—>O a.s. (2.27)
HI5IH 1.4 K& (2.23) X575
% hz::l Uni ; Shrer — 0 aus. (2.28)
W (2.24), (2.25), (2.27) F (2.28) 41
T, =50. n—oo. (2.29)

i (2.18), (2. 19) (2.29) 240 (2.17) AT
I, L5 (2.1), (2.2), (2.12), (2.17) R EFIFIE.
FIE 2.2 fEEH 21 £, A
gn(t) — g(t) as.,, n— oo. (2.30)
EEA

IN

sup |gn () — g(t)] sup 1go(t, B) — g(t)| + sup

S X7 (8- Ba) / o (t, 5)ds
j=1

Aj

n

ég(tj)A_Em(t78)ds—g(t)’+Sup Zsj/ En(t, s)ds

J j=1 Aj

ZXZJ/ E,, tsd)
Zn:ej E,.(t,s)d

§ ]

IA

sup
t

+Z (57” ﬂnj‘suP

Jj=1

E,.(t,s)ds — ’ —|—sup
3 j=1

INA
)
=
T

= Ky + Ky + K3 + K. (2.31)

BT g(t) AEIT (2.5) R&hie, i
Ki—0 as, n—oo. (2.32)
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H5IEE 1.4 41
Ky — 0 as.,, n—oo. (2.33)

Mo 11 e 2.1, 8
K3 < d-maxsup|f;(t)
J t

B (2.7) R e 2.1 15

1
~sup/ |Em (¢, s)|ds - max |Bm — Bnjl — 0 as., n—oo. (2.34)
t 0 J

Ky —0 as., n— oo, (2.35)

HeH (2.31)-(2.35) SAILE LT

1 ARSCRLE S SRR [5) MLERARIRL, (B (5] BRFCEIRIRE ISR AR, T
AT AR B B, SRASC S SOk 5] AR AR, AR SES [5)
IARFEZ AT ASCREFF] (V) WML sup, Bl |7 < oo(q > 2) W3k [5] iy
Ele™ 3240 (5 > 0) EH3, (BT {1}, RATEE En™ P2 (5 > 0) HIcHk [5)
Elny[? < oo BT, BRI b, BRI AARR. XEHiH T 7R B FFINIE T, I/
W R 77 AR S R R B R T Y

Bt ER R R R PR A R SR, SRR LR TR A A s I
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