Advances in Applied Mathematics M FH$Z it g, 2015, 4, 29-36 Hansi
Published Online February 2015 in Hans. http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2015.41004

A Note on LS Berry-Esseen
Estimator in Simple
Linear EV Regression Model

Jiao Meng, Mingming Yu

Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu
Email: zbmengjiao@sina.com, mengyilianmeng@163.com

Received: Jan. 26", 2015; accepted: Feb. 11", 2015; published: Feb. 17", 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

In this paper, we study the convergence rate of the central limit theorems for LS estimator in sim-
ple linear errors-in-variables (EV) regression model. Further, its application has been introduced
detailedly by Miao, Yang and Shen in [1].

Keywords

Central Limit Theorem, Convergence Rate, EV Regression Model, LS Estimator

B RZEMEVEARB PR/ FfhiTER
Berry-Esseenfliit

& ¥, THH
FI R NUR RS, 195 MRt

Email: zbmengjiao@sina.com, mengyilianmeng@163.com

Weks Hi: 20154F1H26H; FHHB: 20154F2411H; KA H: 201542 H17H

R
AR TCH B H R SR B AR R E T (EV)IB AR R B/ —Sfe il B P AR IR e B WSSO BE - 3


http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2015.41004
http://www.hanspub.org
mailto:zbmengjiao@sina.com
mailto:mengyilianmeng@163.com
http://creativecommons.org/licenses/by/4.0/
mailto:zbmengjiao@sina.com
mailto:mengyilianmeng@163.com

] BALL Ik BV 0] AR o de /s T 3fefdi 11 (1) Berry-Esseen ftiit

—2%, Miao, YangfShentE[1]%FFHSLhrR AT H41RM4E .

XK ia
LR EE, WSUERE, EVIBMER, B/h_fnbitE

1 M8
ASCBA TR N i BV ARAL[2]:
n=0+p%+¢g, & =%+, 1<i<n 1)
I B2 T AR

(1) evﬂyxlaxzy"'%ﬂiézuﬁﬁ;
) (&.6,).(£,,6,), - RBLFE AT (Lid) BEHEE, &6, =2iid., 6,6, &2iid., H
ES, =Eg =0, 0<Var(s,) =07, Var(g)=0; <o
(3) fnmvi=1.2,-~%ﬂiﬂi'ﬂﬂ{ﬁo
WRIE(L), FATHIAFH
n,=0+pE+v, vi=&-6, 1<i<n 2
Ho KTy 8 WA IR, AR 0 F B K/ — ik pliih &

Zil(ii _5”)(? ;77” ), én =1, _/}né?n’ ®)
Zi:l(é:i _5")

R E =0t g AT MR % % E L7, .

TR 2 BHE T fHH ik FOMTE MRS . Miao AT Liu 7E[3]5F 44 M T8 f0F W 22582, Miao, Yang
F1 Shen 7E[1] R B SL ORI E B, A 1R 4 i

EEA: A4S, =" (x-%), B

fr =

lim—— - 0. @)

n—oo \/g

I HAFE D H R >0, 73 E|s[™™ <o, E[5[" <o H limmax

n—oo 1<i<n [S
n

TEE] B — B HIWTHEERR, HI

——JEL—{&—@»Nm@,
ar(e, - ps,)
Horb N (0,1) REFRAEIES 70 A o
%ﬁB:%ﬁE%@A%%ﬁﬁﬁﬂ%%%#:mm%cw,wémﬁﬁﬁﬁ%:
W ”
ar (& - f36,)

EREEIRTATAT LS W [4]-[6], ASCHATF B A FEH B iR SOEE, a2 O iR e 21

M S . AT C s — N IER L

(6,-0)>N(02).



fa PR LR M EV [ AR o /N 3R Af 1T & 1) Berry-Esseen {1t

PATE IS EEE S
EHE 1L W ER A RPTARBL 2 n e K

P{—;féi——{&—ﬂkﬁq—QU)

(51 _ﬂ51)

sup

xeR

1 1
sCmax{Lnya,nZSn 4}, (5)

Horr @ (x) ARSI AR L, = sn’(“?jzi”:in -%
SEHE 1.2: i LEH B PTA L, 2 n 785 K

P{ﬁ(é‘ —9)3 XJ—CD(X)

1 1
1 —2\7 2\ 11
2 (1 4 1 2 g
N, =max{n 2, % log %, L, %S 4 5.
Sn Sn '

T LLL)Ww e A BT A G, A5 3
n — |2+a n _ ¥ 2 .
Zi:1|xi - Xn| < Zi:l(xl Xn) max

sup

xeR

<CN,, (6)

y
+

— |
w5
Ln,a = > ==n = max —0, N> ow

(Ene-wf) (S T s

Hn2S,4 50,n—>ow. Fik, HFEEHELLA

im LA— <x|=d(x
| P[ ar(sl—/fﬁl)(ﬂn ) J_(D( !

1+nx? 1+nX?
S

n—oo

(2) Wi EE B MATA B, FAAIE w0 . BEEPTT LTS F)

—0, log

n n

1 1
14+ nx? |4 1+nx? ) 2
[ +Snxn ] -0, [Iog +Snxn J — 0.

Pkl

N TAEHEE A ZE, BATAH R GI3#. HAp O MIE AR, (2)BUEB Al LS L[ 7] .
5IE 1.1: 4 X,Y,Z 2@ LHEME T (Q,F,P) EM=ABHER, HHP(Z>0)>0. WX T(EE
E/‘J8>O’ ﬁ

O,



fai L2814 EV [0 PR RS op i /N 36 {115 1Y Berry-Esseen {ifi 1]

(1) sup|P(X +Y < x)—@(x)|£sup|P(X <x)=®(x)|+P(|Y[> &)+

P(és xj—(b(

Z

2. ZEIEHIIEEA
NN T EDTE, A4S

1

mw:m(z-ﬁ. &) AEL(%-%)8 - FE1(5-5.) ) @)

(2) sup

xeR

<sup|P(X <x)-@(x)|+P(|Z-1>¢)+e¢

xeR

F
~0=(,-B)%, +(B.- B)5,- 85, +%, ®)

NTIEMEBE AR, FATGIA N5 3
F#E 21 W EEMe>0, FAFH

?:1(5i_5n) L J no,o,

. o5

PER: W THrERL<i<n, R4 Holder A%5HI AT 45 2]

el e < E(0 ) (€5

ATl
> E[(6-5,)a|<n(E(s-5) ) (Es )

i=1

MR B /R A RANEE AT 15

‘Z| 6 5 ‘ n =\2 2 -~ No,o
[ 1\/§ JS*”E‘(‘S 5,)| < A SH(E(@—5n))2(Egz)ZSﬁ-
(¥ 2.2: MTAEER >0, FAGEH]
= Zizl(é:i_é:n) _1

UEBH: MR E TR, 153
Z| 1(§ g”) _Z| l( _n) +22| 1( n)( i_é‘n)-}_Zin:l(é} _5n)21
(A A

in:l(gi - gn )2 - Sn
Jr, MRS SR AR AR AR 2]




] Lk BV 0] AR o de /N —3fefdi 11 (1) Berry-Esseen fitiit

P{

BN (6,6,).(6,,6,), - =2&iid., RIEBIPHLEEH 6, FATWT LIS

B 2.3: BLAEAE MO0 <a <L M Ele[" <o ME|5|™ <o, WA

P Zizl(xi _Yn)(gi _ﬁé‘l) <x —(D(X)
S, Var (& - 5,

SIHE 2.4: 45| 2.3 AT 2R, A5 3]

R P R U R
P[ ar(sl—ﬂti)(ﬁn ﬁ)_ J )

z."l<cf.—5n_>z.‘>g}p(zn (6-3) 2,2 ]SZ“(“S)“?

S =1 " (2+¢) &’s,

n

<CL

sup

xeR

n,a "

sup

xeR

Hr

1
Mn:max{LW,n S,*.S,2,

WERH: SFFEEM e >0, RET)M5IH 1.1(2)

P[ML)(,&” _ﬁ)g x}—cb(x)

sup
xeR

=l +1,+e, 9)

(81 - Bd,

.

P[Zin—l(gi _é_n)gi _ﬂZin:l(Xi —%)d _'Bzr:l(é‘i _Sn)z < X}-‘D(X).

Hr

S

Sh(6-&) .‘ , ]

n

I, =sup

xeR

HR4E S FE 2.2 BN Ay 753
2n(2+€)(712

£’s,

BAEBRM AT LM L,HME. HNE =x+8, FILLE =X +7, .

Yru(6-&)a AL (0 -R)0-BEL(5-5)
\/§ ar (&, - Bs,) -

(10)

I, <

P

_p Zinzl(xi +3; —(7,1 +gn))gi _'BZin:l(Xi _Yn)5i _ﬁZin:l(éi _gn)2 <x
\/§ ar (&, - f6,) -
-p Zinzl(xi _Yn)gi +Zin:1(5i _é_’n)gi _ﬂZin:l(Xi _Yn)é} _ﬂZinzl(é’i _5}1)2 <x
\/§ ar (&, - Bs,) -
o TR (- p0)+ B0 -3 )a -G -8)
JS.Var (& - B5,) -

O,



fai L2814 EV [0 PR RS op i /N 36 {115 1Y Berry-Esseen {ifi 1]

FTURME 5 HE 1.1(0), A
zrzl(gi_a)gi_ﬁzrﬂ( )5 ,32“15 5
\/gxl; 51_ﬁ51
S =% )6 - 5)+ X0 (5,-8,) e - BYL(5-5,) cx|-o(x)
JSaNar (g - 55,) -
)+ zrzl(é‘i_é:)gi_ﬁZL(&i_é_‘n)z se
I G ey | J
®(x)

Lol | Zh(d=8)e |2£}
JsaVar (- 45,)

P

zr_l(xi—fa(ei—m)ﬂ}
VSaVar (s, - 83))
zrl(xi—m(ei—ﬂmsx}_
JS,Var (& - 85,)

| ﬂz.1(5 5) |>£
‘\/_\/Var PN

IA
U

IA
U

2

2

FITA

L<lh+1,+1,+e, (11)

[‘2'15 5 ‘ ﬁ] | = [ ﬁz.1(5 5) EJ
2% JS. 2|

Hr

ar(& - 30,)

P{Z'n (% —%)(e ﬂ(s)_x]—d)(x).

1, =sup

xeR

JSaVar (& - 3,)

RYESIH 2.0 151 # 2.2, HATATLSH
2n0'la2 28nc?

I, < ;
g\/7 ar(e - ps,) “ &[S, JVar (¢, - f5,)

l,; <CL, . (12)

n*2

Ga 2i509), (10), (11), (12), FATATLAGEIGIHE 2.4 FIUEH .

513 2.5: 45|21 2.3 FISFAF AL, A H]

g4 <X |-D(x
[ ar(e‘l—ﬂé‘l)(en_e)_ J (D()

L e =

sup|P

xeR

Hr

-

1+nX

1 1 1 =
K2V 1+nx2) 2 (1+nx2 2 (14nx2 ) 1 P
Iog il ) il _9 1Mn .
S, S, S, S, (1+nx?)s,

{EEA: @I8) A G FE 1.1(1), XTFAEEN >0,

W, =max<n 2,[



] Lk BV 0] AR o de /N —3fefdi 11 (1) Berry-Esseen fitiit

sup

xeR

<J+J,+s, (13)
(‘91 _ﬂ51

P[L)(én —6’)£ x]—d)(x)

He

J, =sup

xeR

oo e

Jn B _
Pl ———=(&,- 55, )< x |-®(x)|,
[ (5,5 ] )
23].
X d, s WRAEEIFE LR EE 4, FATATLAEE]
1

J<Cn 2, (14)

FHEATR G LA I, E. EERIKIE
J, <343y, (15)

b
=

Jy =P L
[ ar (&, - p4,)

- S y2
-B|=>2|lo L ,
Py ﬂ‘ ( gl+n¥f] J
Jn ¢ s, "
J, =Pl 2= >l jog— | |
“ [an 2\ e

A%, @ -2(1ogT)*)<CT?, b C > 0 R—MH %L P 1.1

sV 1+nx? )
Jy 20| 2| log—=; +CM,<2C | +CM,.
1+nX S,

n

Y+5n

n

#t—3i85d Chebyshev A%, IRATH

2
Sn[f: +"1J
3, < " jog—>0__ (16)
S, &° 1+nx’

n

1 1
—2\7 —2\73
é\g:(HS“XnJ (log“sﬂj , £585(13), (14), (15), (L6)F1 I, fofiiit, Bfi1ny LAUE B3] 52 2.5,

n n

n

%ﬁliﬂ%ﬁLZ%ﬁ%:ﬁ%ﬁm S:Qﬁ%ﬁﬁﬁﬁzm 2 n 75 KET,

n

1 1
M, :max{Ln_a,nZSn“}, 7

R ER AT PLIE R E 3 1.1,
SFEH 1.2, 2 n 7 KE,

©,



] BALL Ik BV 0] AR o de /s T 3fefdi 11 (1) Berry-Esseen ftiit

1 1
4 1+nx? )2
log .
Sn

1
= 1
1 P (1Y) _(1enkE ) _(14n%
(1+nx?)s, ) n'LUs, ) U s, ) (s,

g4 nI B 2.5 FI(17), FRATATLAAS 2 e B 1.2,

E&WE

AV SRAE T AR 2% T B B R B 1 S8 BT, B P B R R 22 80 R B AL T T

e A B, AL TR RO RCR &S T IERATHIA %

SEW#Ek (References)

(1]
(2]
(3]
(4]

(5]
(6]

[7]
(8]

Miao, Y., Yang, G.Y. and Shen, L.M. (2007) The central limit theorem for LS estimator in simple linear EV regression
models. Communications in Statistics-Theory and Methods, 36, 2263-2272.

Liu, J.X. and Chen, X.R. (2005) Consistency of LS estimator in simple linear EV regression model. Acta Mathematica
Scientia, 25B, 50-58.

Miao,Y. and Liu, W.A. (2009) Moderate deviations for LS estimator in simple linear EV regression model. Journal of
Statistical Planning and Inference, 139, 3122-3131.

Cui, H.J. (1997) Asymptotic normality of M-estimator in the EV model. Journal of System Science and Mathematics,
10, 225-236.

Deaton, A. (1985) Panel data from a time series of cross-sections. Journal of Econometrics, 30, 109-126.

Gleser, L.J. (1981) Estimation in a multivariate “error in variables” regression model: Large sample results. Annals of
Statistics, 9, 24-44.

Michel, R. and Pfanzagl, J. (1971) The accuracy of normal approximation for minimum contrast estimates. Zeitschrift
fur Wahrscheinlichkeitstheorie und Verwandte Gebiete, 18, 73-84.

Petrov, V.V. (1975) Sums of independent random variables. Springer, Berlin.



www.hanspub.org

INERHARAL A S BRRIR T EE R MRINSFE AT ZRFE. B2011FEIDLEE | IR—BRSERERE
KRR, BEERIMIZERFEAFREIIN , EEFHHEMAS0ZSFRh K SREBIENE FRIRXA , 7
WARERMNEIER |, HEARFRT AR,

IXETHRRAERERFTR (Open Access ) EBFHERTIETIRISEITE | HEVDRIFFEEITISMAMIDE , BB AL
BT EEAMN R ZREERTIRS | EAEm M ERRIRIRT  REARHMEAERHMATSIA. S5, (EEETIIEo

EHRE.

Hans Xl

L
HESEA

Hans iXili

Hans ixlli

= Rl

Finance
in Ron

Ny

[RR— Hans Xl

Pure Mathematics
"iw

My o

S

T

Hans Xl

Eilﬂll_jl

Hans Journal of Biomedicine

K Bt 95 WF 5

111111 1| [T

Hans X

n Management

EM%%@

Hans Xl

45

Modern Physics
oo

i

SN Hans Xl
LV/8N
QL LS
Ad in Psychology

Hans Xl

Eh

Smart Grid



http://www.hanspub.org/
http://www.hanspub.org/
http://www.hanspub.org/journal/ag/
http://www.hanspub.org/Journal/HJCET.html
http://www.hanspub.org/journal/csa/
http://www.hanspub.org/journal/ae/
http://www.hanspub.org/journal/fin/
http://www.hanspub.org/journal/sd/
http://www.hanspub.org/journal/pm/
http://www.hanspub.org/Journal/ACM.html
http://www.hanspub.org/journal/ass
http://www.hanspub.org/journal/bp/
http://www.hanspub.org/Journal/HJBM.html
http://www.hanspub.org/journal/jwrr
http://www.hanspub.org/Journal/MM.html
http://www.hanspub.org/journal/mp/
http://www.hanspub.org/journal/ap/
http://www.hanspub.org/Journal/SG.html

	A Note on LS Berry-Esseen Estimator in Simple Linear EV Regression Model
	Abstract
	Keywords
	简单线性EV回归模型中最小二乘估计量的Berry-Esseen估计
	摘  要
	关键词
	1. 介绍
	2. 定理的证明
	基金项目
	参考文献 (References)

