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W E
ASCR/NEE I TR R T R ZEANAF SIS RS HEVER, B3 738, ESHM
BREE I EHIG T B DI Bn, Gu(t), 52, IFUEH T EATHISRAH A P AW T 1E 25 .
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il

§1. 5|

Z W SHEV (Errors-in-Variables ) 4!

(1.1)

yi = 8 + g(ti) + €4,
X = x; + uy, 1=1,2,...,n,

Hodr (s, Xy, v FEARTIME, 2 METEAREE WM IR, 8 € RNKRISHL, LR
Z{e Y ANAF B (58 IR 30), 1% 278 8 {u; 7 [/ 904, HEe; = Euy; = 0, Ee? = 02 <
00, Eu? = 02 < oo (HHo? Mo KA, HIE tlo? /o2 = AT, RSCAGHESCER[1]—
FEREN = 1), g()MR(:) GEHh()TEE TS T 56 08) N[0, 1] LRI AREn kL, {¢; A0
{w; } N[0, 1) PN AERE LT 5.

BOE+ LR, W2 %5 WA REVIEAL: 41 SCHR[2] % & T R HEE VAR Y £/ — e fil
TSR A P AN E A SCHR[3)WF T T R MEE VR A i B A A, R A ) Al
THERR G AR S0 R, TR FL T R AEEVARL [ T-2 BA 6k THRIEMSZE; ¢
BR[5) R AU HLTT I8 T IR R HEVIE AL, TSk, S HEVE R Z 2] 1) 12 I 63 (11 3¢
BR[6-10])55), LA RUTEZE 0. AW ool TS 2 T2 I RE P, G0 SCRR [11] 3l A2 B 7 A
FIFEZWE Jo OB T I R, F R BERDT T DhRe A G i 0 215 SCHR[12) ) FH A Y A 5 1
AR R MR, RO I R, AATTH A8 8 1R 22 7 (R 40 AR ) i, SR 7E
R 22 SZBR S AR iR 25 R B SRR AR R A A AR 22 H 2 S E VAL R A 1R

T E K AR R G H (11071022) B ).
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B SRR L REKME, NAFA R — M EEWAHKT S, SE SRR, M
R FEHLERE. Zoogirt S A a2 N, T BAE RS M. AR
S A A o BRI N, WSCHR[13] /1 23N AR S 7 ARG 5 2 A i B A, AR 3 AR S
WL T T LIEAS R 25 A0 Bt ATL XU [ 8 1 22 4 1 1) @, E 3 2 o3 A AH R R BCE R, IERH T NASS
AP JRUISSE R 1 5 SO s /N, 9 DR 27 117 37 () HAR B8 9, 1560 T N AR B2 AR D8/ R
B E R, R, —Se2 3 W7 T NARZE N2 80 m] AR (a0 SOk [14-20)58) AR
PE RN B RS (SR [21-23)55), (HXT T NARZ K ESHEVA AT 7T LD, JRATTHE N
GBI Z B T AR AR U, R AR F R AR RS S AER DT . B Lt Al — 2
S TPUEHE /NI TT VN T G s, a0 SCHR [24] R0 SCHR [25] FZNB I T Ad v 1 B R 2
I FE R L. BTk, BRATH/ANBOGH BT ET A (1.1), A3 75T & 1 .

EX 11260 FREEHLEEX, ..., X, (n > 2)ZNAR, 40 FXFTFAT AT 5 AS AR 22 R
T HEA I ALEA Cov (f1(Xi, i € Ar), f2(Xj,7 € Ag)) <0, Hoh f1 55 fo RAE B A1
7 ZARAE, FF H XA 23 AR B (SO N 22 E R i i . FREBELAS & )7 511{ X,
j > 1HENAK), IR EE RN > 2, X1, ..., X, #ENARK.

EX 1.2P7 BR{X;, i > 1V RpIREFH, WE

p(n) = sup |corr(X,Y)| — 0 (n — 00),
X€eL?(F° ), YEL?(F)

HAF Rom{X,,i <t < jYERoARE, L2(F))dBA A IR B i F mT il LA &
T4,
§2. MHITAEAREELER
AR (1.1), AT LA 2
yi = Xif+ g(t:) +&i — wi3. (2.1)
L& = e — B, WA (2.1) BTN
yi = XiB +g(ti) + & (2.2)
B AFAEE LAE(0, 1] AR — % f (), A (S CHR(28])
zi = f(ti) + mi, (2.3)

Hor {n YRSE R AR, {ni} S {eds {wHEISE, HEn; =0, Var () = o5 < o0,
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TR /N6 1 77 7 (AL T SCR[29) A8 18, g(t) eo?. WA — A4 € M2 R
o (x) € S (M Ml Schwartz = [8]), MEEL2(R) 2 RESHTRN{V,, ), AN

Epl(t, ) = 2™ Ey(2™,2™s) = 2™ 3 (2™t — k)$(2™s — k),
keZ

Hrh Z B
WA = [si—1, 820, 1) ER 2 #EIHe; € 4;, 1 <@ < n. SBBESCSH, HIEG = 0F
g(ti) = E(yi — Xif), 1 <4 < n. Ak, ﬁXg(-)E’JTEﬁ‘ﬁ

9o(t,B) = XB/E (t,s)d (2.4)

FH I ZRALL T SCRR[30-32) HR 1 7 ¥ 2 XL BRIMETHA

B, = arg mﬂanZl[( — Xi = Go(t, B))* — o2B%] = (X"X —noy) ' XTY, (2.5)
Hort
X =(X1,....X,)", Wi, ym)’,
S = (Sij)nxn Sij —/ Em(ti, s)d
X =(I-9)X,

PRI, % g () I
gn(t) = 90(t, Bn) = i(yi — Xif3,) / Ey(t,s)ds. (2.6)
i=1 A;
BT o? = E(y; — zi8 — g(t;))?, HTEARI A SCHR[15] Hh 0 5V AT oAk
S WU A 27)

FIE 1 o2 KA, BATRTLLE SN EX KM Tho2, BARMIES WICER(5).
PAR R AT HE AR

(A1) g(), f(-) € H* (B AafiSobolevZZ i), o > 1/2;

(Ag) f(-) € HY EyMrLipschitzZ& £, v > 0;

9(),
(A3) ¢(-) € S; (M AIISchwartz42[8]), | > a; @i 2 1 Lipschitz 2k /4 H B A %S0 #,
e — O, [g(¢ )— 1| = O(¢), HH Aoy Fourier
(Ayg) si(i= ,n)*ﬂmﬁﬁ&l&g (si — si_1) = O(n™1), 2™ = O(n'/?);

(As) {{i}E’\Jﬁ%E@ﬁL(wﬁ%EO < 6§ < L(w) < oo, HHw € (—n,7);
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(Ag) HAEIEEEHp =: p(n)s q =: q(n)FIn' = [n/(p+ q)], TR KFInfip+q<n,
gp~ ! < C < oo, HH#n — coltf,

ap+a) 12" =0, 720, wpp! (@12 0,

EIE 2.1 REKM(A)-(A)EBROL, Hiksup Ele;P < oo (p > 3), sup Elu;]? < oo

(q > 2), En} < oo, Euf < oo, NI = =
ﬁn — B, a.8., n — 0O.
EIE 2.2 (EEH2LFMT, H
gn(t) = g(t), a.s., M — 00.
EIE 2.3 (EEH2LFMT, H
5% = o2, a.s., m — 00.

n

EIE 2.4 [EEFKM(A)-(Ag)#B AL, HiksupEle;]P < oo (p > 3), sup E|u;|? < oo
i>1 i>1

(¢ >2), En{ < oo, Euf < oo, N
n'2(B, — B) =% N(0,T),

HAT = 02(072])_1 + 0203(03)_2 + 0362(03)_1 + BQEU%(U%)_Q — 6203(0,27)_2.

EIE 2.5  BESKIE(A)-(Ae) B L, Hiksup E|&]2H < 0o (6 > 0), &
i>1

I'2 = Var <z§:1 & /A. E(t, s)ds),

y

Z]\n(t) _Fi(an(t)) _>d N(O, 1).

EE 2.6 (EEH2A%MT, A
n'2(G% — 6?) =% N(0,A),

HHA = E[(e — up)? — (078% + o).
IR 2 W = 0, MBI (1.1) 3 g NARSE T (HEHL BT ¥ 280m 458 (0 Sk
[14]), AT EiT T ) 5 525 245 B SCHR [14] 51188, Gin (8) BT, () BV RAR £
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§3. FELLRHYIERA

N TR AR SR E LG W@, AT IIE R4 H— 55 3 N GEHE R ORR
FERIE A, BMEAE R — 207 ot m] BE A [

SIFE 3.1124 54 1F(As) oL, WA

1) |Eolt, )] < Cif(1+ [t — s)F, [E(t, 9)] < 27Cif(1+ 27}t — s} (FEifik € N,
Ck € R);

(IT) sup |En(t,s)] = O(2™);
0<s<1

1
(III) sgp/o |Em(t,s)|ds < C, /A |Em(t,s)|ds = O(2"™ /n).

31T 3.2033]  #M1/2 < o < 3/20 7, = 2712 Mo = 3/20 T, = /m - 27,
Mo > 3/20 7, =27 HAF KA (AL)-(Aq) EBRAL, T

sgp)f(t)—iz /E tsds (t;)

=0(n™7) + O(mm),

sup )g(t) - Zn: / E,(t,s) ds g (ti)] =0n77)+ O(1m).
t i=1 A;

5138 3.304  F{e;,i > 1VENAFA, BB (As) (AL KL, Hsup EleilP < o0
(p > 3), M

sup 51 m(t, s) ds’ = 0(n""3logn), a.s..
0<t<1
3|18 3.4034 E{sm > 1}E~/\Eﬁilﬁ'/m\ﬁﬁﬂ, HW 2 Ee; = OF1 Mp > 205 supE|e;|P

i>1
o0 2 o0
< oo. X% ( Z az, logn)p/ < 0ofll S a(n)P=2/P < coffiar, M
n=1

n=1

o0
Z ani€; = o(1), a.s.,

;H\:EF'Oz(n)jj/tbg%ﬁ {anuz =1,2,. }jj%l“i//[ ﬁIJ

gg@ 3.5B% b, n > 1LE—ANERIELEFH, {e,i > 1EBENEHINAF
W, 6> 02 /b2 < oo, o2 = Var(e,,). %0 < by, 1 00 NI

n=1

i Z— o(1), a.s..

5138 3.6130(Marcinkiewicz i KBUEHE)  W{ X, n € N} [F 540 I EHLAS &
HE[X1 P < 4oo, MXIHEANG MR Ha, H
1 n

m kzl(Xk - CL) — 0, a.s.,
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) M0 < p < 1B, aTHUERESEEL; 241 < p < 20, a = EX;.
5138 3.7087  #{X,,i € NVApIRA TS, EX; =0, E|X;]7 < o0, ¢ > 2, p(1) < 1,
0S, = Y X;, WHRAEAUHB T p(-) Flg IEBEELC, fiivn > 167
i=1

e, 11 < of S e+ (S EpxE)” ),

(I-1)(p+q)+p

5138 3.808 B {X,,i € N} NpilREFH, p, g ANIERE, idny, = Z X;

" J=(1-1)(p+q)+1
(1<I<k),

k k k
’EGXP (it > m) — T1 Eexp(itn)| < Clt|p"%(q) 3 ml2-
=1 =1 =1

EHE2.AMER: A= (I-95)¢ G=(I—S)g, M

By —B=0""XTX —o2) 1 n ' XTG + n XTE + 02p). (3.1)
5, EY]
n ' XTX - o2 - 0727, a.s., n — oo. (3.2)
HLE,
19T ¥ 1 Z . 2
nIXTR = S (F) = X Sy(F(t) )
=1 7j=1
1z 2
= X (s - ]21 Enn(tiss)dsf (1))
1 n n
LRI (i) —J; | Bt 9)sf ) (i -2 /Aj Epn(ti, 5)dsn;)
1 n n n
205 (st - % ], Bnto)dsft ) (uz—];/Aj Bon(ti, s)dsu; )
1 n n
+2. ﬁz; (m ]1/ En(tiys dsn]) (uZ ]gl /Aj Em(ti,s)dsuj>
1 .n 1 n n 2
3 (m jzl [ Bt s)dsmy )+ 3 (u —];/Aj Eon(ti, 5)dsu;
= Uy +2U3 +2Us3 + 2U4 + Us + Us. (3.3)

5 H#3.275

U < max |£(8) - S [ Enltis)dsf(t)]? =0,  as. (3.4)
i i=1J4;
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FHOCHR[29]) 51 BRA () 1 (2.4) K & A
/ Em(t,s)ds‘ = o(1), a.8., M — 00. (3.5)
A;
u; m(t, s)ds’ = o(1), a.8., M — 00. (3.6)
o KBoE . (3.5) 51 #3.2H
Us| < (f??% f(t:) — i Em(tias)dsf(tj)D
(5 3 Inl+ ax 3 [, Bnttso)ons)
= (1)(E|m| +o(1 )) — O, a.s.. (3.7)
KT (3.7) NHIER, %1%
Us = o(1)(E|u;| + o(1)) — 0, a.s.. (3.8)
B RECE R (3.5)5. (3.6) A3
1 n
sl = — > (ni = o(1))(ui — o(1))
=1
= S (s — wio(1) — mio(1) +0(1)) + 0, as. (3.9)
=1
H1(3.5) M En; = 0, Var (n;) = oy, H
12 2
Us = 51; (771 Z E (tl,s)dsnj)
1 n n 2
- T (v? —2772]21 ,, Bt )dan + (jzl 3 Ep(ti, s)dsn;) )
— 0727, a.s.. (3.10)
A #A
Us — o2, a.s., n — oo. (3.11)
H(3.3)s (3.4)s (3.7)~ (3.8)s (3.9). (3.10). (3.11)=XRIE
n ' XTX - 0727 + o2, a.s., n — oo. (3.12)
i (3.12) X1 (3.2) .
FLk, wTEAIEH]
n1XTG =0, a.s., N — 00. (3.13)
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£
e TR Y IR R
n1XTG = > (XZ ]ZlSUX])<g(tZ) kngzkg(tk)>
1 n n n
= 2 (= 2 Sum) (900 - 32 Sng(n)
1 n n n
o 2 (J(6) - 2 8uf(6)) (9(8) - 32 Sng(t)
1 n n n
o 2 (= 32 Sw) (90t = 32 Sg(tn)
= Ji+ o+ Js. (3.14)
FALT(3.7)HIEM, 515
J1—0, as., Js — 0, a.s. (3.15)
5] #E3.275
e < max |(s(t) J; it >)(g<ti>—kzlsikg<tk>)]
= O(n —27)+O( T2) — a.s.. (3.16)
HrE (3.14)s (3.15). (3.16)xREIFE(3.13) =K.
e, A LAIE
n_l)ZTg—> —02p, a.s., m — oQ. (3.17)
HEE,
axrg Ly Shg
n X& = EZ; (Xz ]z::ISszj)< Z‘S’zkgk)
1 n n
= 2 (- X s (6 - 3 Sutk)
1 n n
+E Z:l (f(tz) - lezjf( ))( - Z Szkgk)
1= Jj=
]_ n n
o 3 (= 3 Suws) (6 3 Suse)
1= Jj=
= T1+ Ty +T;. (318)
M

n

T = 711@2:1 (m& - < Z Szﬂlg)ﬁz - ( Z zk&c)ﬁz) + :Lzé ( Zi: zﬂ?j)( Z Szk§k>

k=1

= 7 -7 Tl( )41,
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K {n; } 5{& AT, HEn = 0, EE = 0, FrLLCov (n:&, ;&) = 0, MiMi{n:&, i = 1,2,
n}RpIRARENLT . B SCHER[39]41, 0 < a(n) < p(n)/4 = 0, Bl piR & FENLT A R iR &

?ﬂ.
Lani =n"?3log™ n, a(n) =0, 15| H3.475
T 50,  as. (3.20)
Ko {e;,i = 1,2,...,n}RNAF I, Frll{e,i = SniA{e i = 1,2,...,n} N

NAF5. 5 #3655,
:Lzé ef =o(1), as.,

NAlei| =& +¢;, bk

1 i leil = o(1), a.s., n — 00. (3.21)
ni=1
S5
@) Lsn (s . AV
T = L5 (3, Betton) e - ws)
17 n 1 .n n
= X (), Entsiaon)ei— g0 (S5 [ Bntshion;)
= - p. 1, (3.22)
1 (3.5) 7 & (3.21) 45
1 n
|T(21 | < 1121?3% Z / m(ti, s dsn]‘ (ﬁz; |5i|) — 0, a.s.. (3.23)
Ha%ijiiﬂz%ﬁ&(&f))ﬁﬁ

|T |< max
1<i<n

1 n
[ B (ti,s)dsnj‘-(;;mﬁ) = o()Elui] — 0,  as. (3.24)

HH(3.22)s (3.23). (3.24)it%n
7 50,  as. (3.25)

M=

M=
T T

-

Epn(ts,5)dsi )

kol

SI= 3|
<
M= I
A
/N /N
=
[
A

B
Il
—

Em(ti,s)dssk>m - 8- i ( > /A Em(ti,s)dsuk>7h'

732 (3.26)

)

<.
Il
=
S
-
Il
—
£
Il
—

I
=
w
—
NN
|
=
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pH s K E e K 5 #3836

n

\Tl(gl)] < max
1<i<n

1 n
Enn(tiy s)dsex| - (= 3 Iml) = o(1Elm| =0,
k=1J Ay T i=1

H 5 K AUE A L (3.6) AT

n

|T1(32)| < max
1<i<n

1 n
Enn(tiy $)dsug| - (= 3 Il ) = o(1)Elmi| = 0,
k=1J Ay =1

H(3.26). (3.27). (3.28)x:\12

a.s..

a.s..

T1(3) — 0, a.s..
b
1 n n
10 = (5 [ Baltss)dsn) (5 [ Bt sases)
Ti=1Vj=1J4, k=1 A,
= - E,,(t;, s)dsn; E(t;, s)dse
”zgl <]§1 A ( ) nj)(kz::1 Ag ( ) k)
1 n n
_BZ(Z/ Em(ti,s)dsn]><2/ Em(ti,s)dsuk>
N =1 Vj=1JA, k=1J Ay
_ T1(41)—B-T1(42),

51 #E3.3 5% (3.5):\f

|T1(41)| < max ( 3 ; E’m(ti,s)dssk) (
k=1 4,

~ 1<i<n

i E,.(t;, s)dsnj)‘ — 0,
j=1J A,

B (3.5) % (3.6) A

]Tl(42)| < max ( 3 ; Em(ti,s)dsuk> (
k=1J A,

1<i<n

n
> E,.(t;, s)dsm)‘ — 0,
j=1J 4,

HH(3.30)s (3.31)s (3.32)=1%
T1(4) — 0, a.s..

MIME(3.19) (3.20)s (3.25)s (3.29). (3.33):\1%

T — 0, a.s., n — 00.
K
1 n n n
o= 3 () - 2 Sur) (- 3 Sue)
1 n n n
-8 - Z; (f(tz) - 321 Sijf(tj)) uj — k; Sikuk)

a.S..

(3.27)

(3.28)

(3.29)

(3.30)

. (3.31)

(3.32)

(3.33)

(3.34)

(3.35)
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M5IH3.2, 51H3.3/(3.21) A

n 1 n
0] < max |£(t) - > Sipf ()] (5 25 Jel + pmax | 55 Siner)
= (O() +0(m)) - (o(1) + O(nY3logn)) -0,  as.  (3.36)
KT (3.7)NHIERH, 515
T = o(1)(Elui| + 0(1)) = 0,  as.. (3.37)
#rH(3.35). (3.36). (3.37):01%
Ty — 0, a.s., n — 0o. (3.38)
KN
1 n n
3 = gz; (Uz - ]21 Sij%‘) <(€z — u;if3) kz Sik(ex — ukﬁ))
1 n n n
= g Z; (U,L — ng Siju]') <51 — kgl Szkek)
1 n n n
-8- - Z; u; — ]gl Szjuj) U; — k§1 Szk“k)
= 7.7, (3.39)
s KBoe . 5133.30 (3.6) R (3.2 A
(1) -
Ty < ( Z \ul\—i— max 21/ (tz,s)dsu]D
(Rl ma | 2 / nlte )dsei )
= (E|ui\+o( No(1) =0,  as. (3.40)

Hi(3.6) &% Eu; = 0, Eu? = 02, i

|T3 | = —Z(ul—zsijuj)< —ZSkUk)‘
ni=1 j=1
= li UZ—iS‘UU ZS +ZS ZS
= n & i £ ij Ui Usg ik UEUq Pa ij Uy ikUE
= ]:
< lXn:u2+maux %Si-uul
>~ n = 7 1<i<n = J )
+113{a<}% Z Sikugui| + max ij kuk’

— o2 a.s.. (3.41)

u?’
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MIMTE(3.39)s (3.40). (3.41)30F3
Ty — —023,  as., n— oo (3.42)

MTTH(3.18)s (3.34)s (3.38)s (3.42)z\HP1E(3.17)=0.
2, 4531 (3.2)s (3.13). (3.17) B HAHE. O
EIE2.2H9ERR:

sup Gult) ~ 90 = sup [Go(t.5) ~ 9(0) + - (6~ Fu) [ En(t5)ds
t j=1 Aj

IN

%; o) [ Em(t.s)ds — g(t)

A;
/ En(t, s)ds‘
=1

+1Bn — Bl sup f:f (t)) / Bt s)ds
t

J=1
i,
1B = s | 3 u /

= K —|—K2—|—K3—|—K4 (343)

sup

+ By — Bl sup Py n(t,5)ds|
t

n
n

tsds

H15| 23,245
K1 =0(n""7)+O(mm) — 0, a.s., n — oo. (3.44)

» / En(t,5)ds|

< sup‘Zsj/E tsds‘+ u]/E tsds

= KV +8. K? (3.45)

B35

K>

T LA H1 51 383.3501(3.6) X\ 43

KM o0, as, (3.46)
K§2) — 0, a.s.. (3.47)

B (3.45)s (3.46). (3.47):\15

Ky — 0, a.s., n — 0O. (3.48)
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e 2.1 &5 FE3.16

R 1
Ko < 15— Bl-sun £(0)]-sup [ 1Bt )lds

< C|Bn — Bl — 0, a.s., M — 00. (3.49)
HiEF2.15% (3.5) A

Ky — 0, a.s., n — oo. (3.50)
HERE2.1 % (3.6) A

Ks — 0, a.s., n — oo. (3.51)

ZI 4545(3.43)y (3.44)y (3.48). (3.49). (3.50). (3.51)=NEHEAFIIE. O

EIE2.3MRERR:  H(27)RAKY = Xif +3(t) + & F

Ty

1 1o, 1
— — t —
n n;g(z) oy

1 1 n -
E ~ 7 ﬁ ; (/8 - Bn)fz
1ig<f’ 22

= I+ I+ I3+ 2, + 215 + 25 — 0232 (3.52)
9 R EE B E B2 16

mwswﬁzm2k (t:) + 77 + )

18— Bl

=1
< 02(1)-<max 2(4;) + )+0(1)-0(1)—>0, as.  (3.53)

1<i<n

n

> Ftii+2 3 fe)i+2 3 i

i=1

SM—‘H

5 3.1 & 5| #3.2h

sup | 1| = (O(n™") +0(3)) -0(1) = 0, as. (3.54)

MR

Iy — 0% — 0252, a.s., M — 00. (3.55)
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T
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In this paper, we research the semiparametric EV model under NA samples. Some estimators of the
parameter, nonparameter and the variance function are established by the wavelet smoothing method.
Under some general conditions, the strong consistency and the asymptotic normality of wavelet estimators
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