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Abstract

Abstract

The data gathered from study of some modern sciences such as bhiology
and information science is usually large, high dimensional and dependent. This
is one of the most popular, most challenging domains and is most likely to be
broken through in applications and theories of statistics. So, the studies for
dependent data has aroused people’s attention. The studies, however, for
statistical models based on dependent data is still insufficient and not much
accounted of. This paper investigate a linear model which is based on two
kinds dependent errors, one is martingale difference process and another is
sub-stable linear process.

For the parameter (3, there is usually least square method in literatures.In
this paper, we present a new way-empirical likelihood inference to treat the
model. Empirical likelihood method has many advantages. For example, the
confidence intervals constructed has invariablity, the shapes of confidence re-
gions are all determined by their data and Bartlett-Correctable, and so on. So
this method is very significative in both theories and applications.

First of all, we adopt empirical likelihood to the linear model based on
martingale difference errors, construct empirical log-likelihood ratio statistic of
the parameter and we prove that the empirical log-likelihood ratio statistic is

asymptotically chi-squared distributed under quite general conditions. Second,

- 11T -
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we adopt this method to the linear model based on sub-stable linear errors.
Similarly, we also construct parameter’s empirical log-likelihood ratio statis-
tic. Although we prove that it is asymptotically normal distributed under some
conditions, we present blockwise empirical likelihood to this model because we
don’t know the asymptotically variance. Then we prove that the blockwise
empirical log-likelihood ratio statistic is sympotically chi-squared distibuted
under some conditions and this is our expected. These are three main con-
clusions in this paper. Therefore, the empirical likelihood confidence regions
can be constructed accordingly. Finally, a simulation study is constructed for
the linear model based on martingale difference errors. We study it in several
different situationsand then we explain the reasons of simulant results. All
of these simulant results confirm that the confidence intervals constructed by
the empirical likelihood method have higher coverage accuracies and shorter
interval lengths.

The researchs for dependent data have already became a main direction,
specially of statistic modles based on dependent data. With the development
of the model and the empirical likelihood, they will be beneficial to all sorts
of fields.

Keywords: Linear model; Martingale difference process; Sub-stable linear

process: Empirical likelihood : Bloclwise empirical likelihood :  Asymptoti-
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501 0.9511 0.9639 0.9001 09173 | 09127 0.9239 0.8914 0.9035
1000 0.9723 0.9814 0.9132 0.9301 | 0.9431 0.9513 0.9001 0.9197

#3224 Bs By FHXERER L

a — 0.05 a—=20.1

1 4433 BB;} 44B4 BB_; 4433 BB;} 44B4 BB_;

20| 8.7654 6.1374 0.0877 0.0737 | 7.3343 5.1107 0.0733 0.0694
50| 5.5437 4.0139 0.0554 0.0413 | 4.6386 3.9714 0.0464 0.0371
1000 3.9200 2.5750 0.0392 0.0271 | 3.2800 2.4713 0.0328 0.0219

(1). A& 3.2.1-3.2.2 WA, [FREAT L850 LR 7 v b 1 B DX ) LR/
— R B K A, TYRBE S EERER, TR K RO, R
By W By RIBRSMEARIEA, MUV SR BT, HR0 RAER: A A R
i, 2SR, KAMET 2 48 (3.1.3) KTLUEH, A & A,
By 5 By o &y BRI —B08, (AT & R, Bi sREU AR B,
A2/, TR T % 3.2.1-3.2.2 FREZE R

(2). W 3.23-324 TIMEE, By W By (B SHEREMRZ, (ARBPEE
K BT, BRI TAE By o, o BLE/NTTE By B o2, Wi
FERE I B LSO BE OB €1, e R R B 22

(3). REHCATETTLIGH, 76 Bs Wl T, SRR 8] 8 MR AR L
KT B/N=ForiH a3 6, T KR BN T BNy, 7o
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3.3 AE/hE

EROFE (311)-(3.1.2) . (3.2.1)-(3.2.4) T4, FiIZeuh Lok 1630 T2
TRZZAVER MR R 25 2 A0 A DX [R] B ) B/ 3R A 1 1) AR DX (R RS
TR R, HrR XA e B W B/ D a8 2 m KA BE A,
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f& ic

A ST — RS EAG T 71, TR R 2 0 B2 7 91 i AR,
HOE TR A LSO E, A ERBRAMN T, W TSR
AT oA, AR, BEXT R 22 A 59 PR PR R, ANUZA W T X4
ZE PRSI, AL T AN ELR ARSI 7, JFESEmiRikE
RN, Al T ENTRERE A, B UMIESE 7 REEE 8RS
A

EIE 2.1 RSN (1) - (v) Bon, WAEY g FETESH 5 b,
Zr() L, \IZ) (n — o).

EIE 2.2: kAR (v)-(vill) BL, NWLARRISR: 4 3 FTESH
/130 HTJ‘:
Zr() N 7TAT 2 (n — oc).

Hift 7 ~ N0, 4).
EIR 2.3 g MF (v)-(vil),(ix) B, WAE: % 5 FTFESH 5 B

Te () = X2 (n — ).

o5, R Monte-carlo #648l, MHEGBEHLRCRIHE, [FREGREL T RATHY
CEHY BLFHEIR. B JHZR0R B8R VAR R 0 3 X ] L) B — e b e
02 X A S 0 X T A 8 P X R

BTN e R LW T SR B R IRER. I E RSN
B 2 0. EEE TR E.
FIEE 1 SO BRI 5 25T S P B A et L, RN By 25
B, (FE TR, AR W, R4
e HE R AR 22,

- 36 -



B&E 2 ASCHIRREEDE B Bt MR AL, A E T LA 58 H
EREMRA, WIS BSOS

L, AR TT B —AEAFIE, MHIHAVFS RBEHS &
1B ok,
&8 3 FEETHIIT AR, B A% S H R i AR T R A T
SHLROIFRIARBR G20 x° AT B4 LS HEAT LR, B R s AR th gt &
5 AR AR,

_37 -



AL Talb RS PR =2 712 30

ot

6

9

10

11

2 % X Wk

Owen,A.B.Emprical Likelihood Ratio Confidence htervals for a Single
Functional. Biometrika. 75(1988).,237-249.

Owen,A.B.Empirical Likelihood Confedence Regions. Ann.Statist.18(1990),
90-120.

Owen,A.B.Empirical Likelihood for Linear Models. Ann.Statist.19(1991),
1725-1747.

SRZEML TR, ThEM, ARERITIE 2B PR R F X, &
RN BCE =), 14(1999),63-72.

SRAML, TR, TR, m AR F SR R R 22 5 LR AG
T, TP R ], 17(1999),21-27.

WlEra, MHKRE N AR SR SR E AT, BlAE Rk, 23(1998),
2489-2493.

Stout, W.F.Almost Sure Convergence.Academic Press.New York,1974.
Peligrad . M.Invariance Principles for Mixing Sequence of Random Vari-
ables. Ann.Probab.10(1982),968-981.

Thomas DiCiccio,Peter Hall,Joseph Romano.The Annals of Statistics.
19(1991),1053-1061.

Kolaczyk,E.D.Empirical Likelihood for Generalized Linear Models[J].
Statistics Sinica.4(1994),199-218.

Jing Qin.Empirical Likelihood in Based Sample Problems. The Annals of
Statistics.21(1993),1182-1196.

Zhang Biao.Quantile Processes in the Presence of Auxiliary Information|J].

- 38 -



225 30k

Annals of the Institute of Statistical Mathematics.49(1997),35-55.
13 Chuang C-S & Chen Songxi.Fmpirical Likelihood Confidence Regions for
Parameters in Error-in-variables Models[J].Journal of Multivariate Analy-

1

¢2]
[#2]

84(2002)101-115.

14 Zhong Bob and Rao,JNIX.Empirical likelihood inference under stratified
random sampling using auxiliary population information [J].Biometrika,
2000.,87:929-938.

15 Kitamura Y.Asymptotic optimality of empirical likelihood for testing mo-
ment restrictions [J].Econometrica,2001,69:1661-1672.

16 Gang Li and Qi-Hua,Wang. Emipirical likelihood regression analysis for
right censored data. Statistica Sinica 2003,13: 51-68.

17 WANG,Q.H.and RAO,J.N.IX. Empirical likelihood for linear error—in—
covariables models with validation data.Biomatrika, 2002.89:354-358 .

18 ZJk#s, Empirical Likelihood Ratio Confidence Regions in a Partly Linear
Model, B FI#EZ ST,  15(1999). 363-369.

19 Qihua Wang, Bingyi Jing. Empirical Likelihood for Partical Linear Models
with Fixed Designs. Statistics & Probability Letters, 41(1999), 425-433.

20 Yudi Pawitan. Computing Empirical Likelihood from the Bootstrap. Statis-
tics & Probability Letters, 47(2000), 337-345.

21 Jian Shi. Empirical Likelihood for Partially Linear Models. Journal of
Multivariate Analysis, 72(2000), 132-148.

22 Jahua Chen,Jin Qin, Empirical Likelihood Estimation for Finite Popula-

-39 -



B N N 3 R e A9

tions and the Effective Usage of Auxiliary Information. Biometrika.80(1993),
107-116.

23 B.W.Silverman, Density Ratios.Empirical Likelihood and Cot Death. Ap-
plied Statistics.27(1978), 26-33.

24 Thomas J.DiCiccio, Peter Hall, Joseph P.Romano. Comparison of Para-
metric and Empirical Likelihood Functions. Biometrika, 76(1989), 465—
A76.

25 Jin Qin, Jerry Lawless. Empirical Likelihood and General Estimating
Equations. Ann. Statist, 22(1994), 300-325.

26 Anna Clara Monti. Empirical Likelihood Confidence Regions in Time
Series Models. Biometrika, 84(1997), 395-405.

27 Kerth A. Baggerly. Empirical Likelihood as a Goodness—of-Fit Measure.
Biometrika, 85(1998), 535-547.

28 Gengsheng Qin, Bingyi Jing. Censored Partial Linear Models and Empir-
ical Likelihood. Journal of Multivariate Analysis, 78(2001), 37—61.

29 Lu Lin, Runchu Zhang. Blockwise Empirical Euclidean Likelihoood for
Weakly Dependent Processes. Statistics & Probability, 53(2001), 143—
152.

30 Stephen A. Corcoran. Bartlett Adjustment of Empirical Discrepancy Statis-
tics. Biometrika, 85(1998), 967-972.

31 Nicole Lazar, Per Aslak Mykland. An Evaluation of the Power and Con-
ditionality Properties of Empirical Likelihood. Biometrika, 85(1998), 523—

=

H34.

_ 40 -



225 30k

32 S.A . Murphy.Likelihood Ratio—-Baesd Confidence Intervals in Survival Anal-
ysis.Journal of the American Statistical Association.90(1995),1399-1405.

33 David E.Matthews.Likelihood-Based Confidence Intervals for Functions of
Many parameters.Biometrika.75(1988),139-144.

34 Gang Li,Myles Hollander,Jan W.MeKeague,Jie Yang.Nonparametric Like-
lihood Ratio Confidence Bands for Quantile Functions from hicomplete
Survival Data.The Annals of Statistics.24(1996),628-640.

35 Gang Li.Nonparametric Likelihood Ratio Estimation of Probabilities for
Truncated Data.Journal of the American Statistical Association.90(1995),
997-1003.

36 Xue Liugen,Zhu Lixing. Emprical Likelihood Confidence Regions of the Pa-
rameters in a Partially Linear Single-index Model.Science in China Ser.A
Mathematics.48(2005),1333-1348.

37 ZER, REtEAan s tits, JiiieRkeARk, 16(1998), 222-
227.

38 HlEF G, ¢ —IBG. o — IBGFHIRRYSRARH, TR FR, 9(1992),57-
63.

39 BERAR, AHIRKFEA TR M8 R T, B R E M, 6(1991),
592-603.

40 MRp, FIRERRAE TR R AT, TR AR SC, 2001

41 A, SPEAE AR R 2 07 2 M ARG R Bootstrap, $U#9)
PE2EHR,  17(1997), 38-46.

2 HFHLL. i, BV SRS LR R B X, AERUiER

_4]1 -



AL Talb RS PR A 22 712 30

2R, 37(2001), 586-591.

43 R, Rk, M- ZRALEDUREEIXE, JPERkE, 11(2004), 4-9.

A4 SRERL, TR, SERaBR MR T, TITE R E R, 16(1998),
37-41.

45 A%, Bootstrapping Regression Models via Empirical Likelihood Resam-
pling, W AMERS I,  13(1997), 37-44.

46 Zakth, B, AT SR W LR DR I S A
W, W HECESER,  21(1998), 428-436.

AT Y, R TELE AR A 2RARRI Gt i, Mgk, 31(2002),193-
199.

48 EJate, 2 DRGTHERTIT IR RBLE, BUEEERE, 33(2004), 141-151.

49 Biao Zhang. Empirical Likelihood Confidence Intervals for M—functionals
in the Presence of Auxiliary Information. Statistics & Probability Letters,
32(1997), 87-97.

50 TAREE. ZMERAAY IR R N . ZREE Wk, 1986.

Sl oiitety, T, W EEEORSTT. SHAFE WL, AR
Wirt.  1998.

52 BiAwfl. S ROELSH, PEBFERORK A H AL 1999.2.

53 Admari,G.Empirical likelyhood type confidence intervals under random
sensorship J. Ann.Statist,Math,1997 49(3),447-456.

54 MRIESR, BiffR, JrR. R RBELEAER. &EHF ML 1998

55 ZENJE, V%, ¥l MATLAB ZRa 83 5151, V23S @ R M .
1999.

S42 -



Wk 2RI RRAA

fiix FREZEFEER

PRIy E B R b

function [X,Y,a,cdul=gg(n);

n=20;

X=1:n;

Y=1:n;

F=1:n+1;

for 1 = 1:n
X(i)=1/(sqrt(i));

end

F(1)=1;

for 1 = 1:n+1
F(i)=1i;

end

E=1:n+1

e=1:n

E(1)=normrnd(0,F(1));

for i = 2:(n+1)
E(i)=normrnd(E(i-1) ,F(i));

end

for 1 = 1:n
e(i)=E(i+1)-E(@i)
Y(i)=2+X(i)+e(i);
Sigma2(i)=X(i)"2;
Sigma3(i)=X(i)*Y(i);
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end

guji=mean (Sigma3) /mean(Sigma?2) ;
for 1 = 1:n

Sigmal(i)=X(i) 2+F(i)"2
end
sigma=mean{(Sigmal)/(n* ((mean(Sigma2))~2));
lowermu=guji-1.64*sqrt(sigma);
uppermu=guji+l.64*sqrt(sigma) ;
cdu=2*1.64*sqrt(sigma) ;
if (2>lowermu) & (2<uppermu);

a=1;

else a=0;end

function b=emp(n);

n=20;

X=1:n;

Y=1:n;

for i = 1:n
[X,Y]=gg;
w(1)=X(1)*(Y(1)-X(1)*2);
h(i)=w(i)*w(i);

end

ww=mean (w) ;

S=1/[mean(h)];

for j = 1:n
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r(j)=log(1+S*xww*w(j));
end
R=2x*sum(r) ;
k1=3.841;
k2=0.004;a=0
if (R<k1) & (R>k2);cdu=0;
b=1b=0;

else b=0;end

X=1:n;

Y=1:n;

m=10000;

t1=0;

t2=0;

t3=0;

for 1 =1:m
[X,Y,a,cdul =gg;
b=emp;
tl=tl+a;
t2=t2+cdu;
t3=t3+b;

end
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tl=t1/m
t2=t2/m
+3=t3/m

function [R,X,Y,a,cdu] = empiricall(B)
n=20;

X=1:n;

Y=1:n;

a=0;

cdu=0;

[X,Y,a,cdul=gg;

for i 1:n;
w(1)=X(1)*(Y(i)-X(i)*B);
h(i)=w(i)*w(i);

end

ww=mean (w) ;

S=1/[mean(h)];

for j = 1:n
r(j)=log(1+S*xwwxw(j));

end

R=2*sum(r)-3.841;

k=0.05;
n=20;
m=10000;

for i = 1:m
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maxzl(i)=fzero(@empiricall,?2);
k1(i)=fzero(@empiricall,2+k);;
k2(i)=fzero(@empiricall,2-k);

end

c=mean (maxzl)-mean(kl);

d=mean (maxz1)-mean (k2) ;

if abs(c)>abs(d);
answer=abs (c)

else answer=abs(d);end

c

d
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