1) W TS

1‘/

i

4

GVAEEY /e

NAMES D B HE Chinese Journal of Applied Probability
FE=H 20094E6 H and Statistics Vol.25 No.3 Jun. 2009

MR A MRS T £ 4 B A it

# E M
(P AR g2 2R, JEIT, 100872)

wm =

ATCE ST T & = A5 220 A SR A A LN A B sk I ANO VAR o, B THE R T 45
KT BN TANOVAALvF. B 13X 88 )7 25 Al vh B A% T2, 345 310 10 45 TH7E SRR3R £ R F
R 745 BIEE FUAS vH R — R D70 8 SCE R AL TR, B T TR R AR S R S
BB P THER T R B ST TR Z BTN THI 78 00 44, TR &5 tH ANO VA THE R 2 Gt
TEARS AT, T HAR B S0 HET B8R MR S BN LS AT,

KR VR GBI, JEFASTE, ANOVALLT.

FRHSEE:. 0212.1.

jillls

§1. 3l

BEMLAL N AR R T2 N T AR AR A0 M B2 G0% . s 2 i S AN 1) — SR TR X6
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TS ANOVARFEf LT, H i Chow MIShaoll 42 H T iF A2 Al 1, Portnoy101433) 7)™
X Bayesfititt LLA e A EE, Mathew, SinhaflSutradhar™ 25t 7 AE 5l ARAR b1

KRS IET =5 2557 B Bt TR B LN A5 1Y

y:X/6+U1061+U2062+€. (1.1)

Horpy yign x TR In) &, X &n x pl SANBHRERE, Uy, Us 23 aillién x g1, n X g1 2N
%Eﬁi Brtp x LRASHE, ar, 0070l g x 1, g x TRIBENLEN [, extn x 1HJBEHL
V2. an, g, A EASE, HAMIRAZ JCIES AN (0,021), N(0,031), N(0,021).
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T, _ 2 o 2
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p2. = m2< Z372 2373 )
42 w2 n—msy n—ms
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L2l 2 = E(2] ), W

2 2 ,
2l zi = wio; + (n —m;)o”, i=1,---,k,

Zhp12ka1 = (0 — Myg1)o”.



T WA T

i

4

Cny M=

= VETAT: IR (OB 1y %4 RO 307

ﬁ%wi = tr(WZ-). XXE/:EJL@J

o2 — Zfy1%k+1
A n- M1’

UQ.Zn_mZ( 2 % _Z’z“zkH) i=1.--- k.
Ai w; \n—m; n—mgp/’ 7

KTo? (i=1,--- k), TEAA NIRIBR PG TH2EH % BE EMANOVALL Tt
i1(n —m; T % 22 1%
L= {azl(n mz)< Zizi o Gi2Zp k+1>‘0 <ap < 1,a;m < 1}’
% n—m; = Mk+1

FALT-§ 2818 3TN VL B Lol e BB 578, Al v 5545 2

(n —mi +2)(n — my1)

Y = mg)(n — megs + 2)

LA

R wa(n —my) ( I (n—m; +2)2] 1 2k11 )
M2 1 otr(W2) )/

n—m; (n—m;)(n—mge + 2
ors = max{o3,, oan P Hlo%T = max{o?,, 6a;}. EATEA AR
TR 4.1 EHTTHREXTE, flivhol, B FANOVARite?,. ME6,; > 0, 73
TARRESCT, oy Tod, MR AT se o 4

w? + 4tr(W?) o2 2w;(Mmpgs1 — my) 2
w? +2tr(W2) " (n— mypy1 + 2)(w? 4+ 2tr(W2)) ~

oo T ANOVAH T AR AT VT (F 78 43 4 1

Mi >

Sai < o?.

Z % x #

(1] YE7KHE, ERAEE, PRI 2> SEREALRRBAR AL b 5 Z2 0y AR Sl T80 F4R, 24(2)(2007), 303-310.

[2] Henderson, C.R., Estimation of variance and covariance components, Biometrics, 9(1953), 226-252.

[3] Hartley, H.O., Rao, J.N.K., Maximum likelihood estimation for the mixed analysis of variance modles,
Biometrika, 54(1967), 93-108.

[4] Hartley, H.O., Maximum likelihood approaches to variancce components estimation and related prob-
lems, J. Amer. Statist. Assoc., 72(1977), 320-340.

[5] Rao, C.R., Estimation of variance and covariance componetns-MINQUE theory, J. Multi. Anal.,
1(1971), 257-275.

(6] B, FANKE, Zelkil & Ram o [f g ROV A5 72 5y R IR AR AL T, o B4 A%, 34(3)(2004), 373
384.



1) W TS

1‘/

i

4

Cny M=

308 N FHME 2 4801 ¥+ hG

(7] F5okA, EArAw, ALY vh )y 228030 e R 1K 42 50 Bayesfili v, 203 FF 5 5348, 24(4)(2004), 653—
664.

[8] LaMotte, L.R., On non-negative quadratic unbiased estimation of variance components, J. Amer.
Statist. Assoc., 68(1973), 728-730.

[9] Chow, S.C. and Shao, J., A new procedure for the estimation of variance components, Probab. Lett.,
6(1988), 349-355.

[10] Portnoy, S., Formal Bayes estimation with application to a random effec model, Ann. Math. Statist.,
42(1971), 1379-1402.

[11] Mathew, T., Sinha, B.K. and Sutradhar, B.C., Nonnegative estimation of variance components in
unbalanced mixed models with two components, J. Mult. Anal., 42(1992), 77-101.

[12] JuzkHE, FAEE, LR AHA P E0 BINANOVAS T i, SAL R 43 FRAHE, 22(1)(2007),
67-73.

Estimates of Variance Components in Linear Mixed Models

with Random Effects

XU WANGLI
(School of Statistics, Renmin University of China, Beijing, 100872)

In this paper, we propose the improved ANOVA estimates for the linear mixed models with three
variance components which are better than ANOVA estimators in the criteria of smaller mean square
error (MSE). Based on the fact that the proposed variance estimators are not nonnegative with positive
probability, we censor the proposed estimators in some points. Furthermore, we discuss the sufficient
conditions to ensure the truncated estimators be nonnegative. The conclusions are extended to more
general linear mixed models models with random effects.

Keywords: Linear mixed models with random effects, nonnegative estimator, ANOVA estimator.
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