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3. A XFFEALELY. u; PN EIRZE e W72 A F B AT Y030 o5 e it , Bk 2 Rl
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EITIEREIR M A B RZEFREER, 7 ZEIREWAK; B dRETEGRN Y M
Ars BAH 31 M3 BRI MZMARERS . X T2 R TR 75 e R e ok REALAS S A
HiRE.

MR 2 R LIRS R 1 R S5 .

W =AY b (2.10) T e MARHEE, TSR —IFFFITER 1 MIE 2 F. PR
“ZHIIR” IREZE (AESE(Y)) M Monte Carlo fRIEZMIZAIAK, WHIRAH “=H1E” RfEE
JEAATHY .

£ 1 KT 71500 WEHZER (0 =0.05)

T 72 73
BIAS1 MSE1 AESE1 BIAS2 MSE2 AESE2 BIAS3 MSE3 AESE3
NP NR|-0.059(0.342) 0.121 0.324(0.060)]-0.047(0.321) 0.105 0.309(0.056)|0.028(0.096) 0.010 0.101(0.014)
R [-0.079(0.365) 0.139 0.336(0.066) |-0.044(0.348) 0.123 0.308(0.064)|0.026(0.108) 0.012 0.114(0.018)
P1 NR|0.609(0.687) 0.843 0.576(0.278)(-0.020(0.333) 0.111 0.324(0.069)|0.035(0.101) 0.012 0.103(0.015)
R [0.359(0.544) 0.425 0.597(0.360) |-0.019(0.345) 0.120 0.320(0.074)|0.031(0.114) 0.014 0.116(0.019)
P2 NR|-0.125(0.352) 0.140 0.323(0.064)|-0.030(0.343) 0.119 0.333(0.065)|0.177(0.130) 0.048 0.128(0.026)
( ) ( ) ( ) ( ( )
( ) ( ) ( ) ( ( )
( ( ) ( ( )

R |-0.142(0.373) 0.160 0.335(0.072)|-0.046(0.358) 0.130 0.338(0.073)|0.124(0.123) 0.031 0.141(0.028
0.878 0.597 -0.028(0.347
0.408 0.626(0.337) [-0.034(0.363

P3 NR/|0.618(0.705
R | 0.334(0.544

0.121 0.346(0.068)|0.180(0.122
0.133 0.347(0.082)|0.125(0.116

0.047 0.130(0.025

) )
) ) 0.029 0.144(0.030

NP = A58, Pl=##5X 1358 P2=#k5R 25L& P3=#%X35Lk NR=FAEZLRTE
f&it v; R = RRAAaE 7 k&1 ; AESE = -F3549 “Z938” ik £, 5 P RF R 7l LT aREZ.

£ 2 KT 71500 WEHLZER (0 =0.10)

M 72 73
BIAS1 MSE1 AESE1 BIAS2 MSE2 AESE2 BIAS3 MSE3 AESE3
P1 NR|1.248(0.877) 2.326 0.773(0.348) [-0.028(0.325) 0.107 0.327(0.062)|0.033(0.100) 0.011 0.104(0.015)
R |0.839(0.694) 1.185 0.846(0.519)|-0.014(0.355) 0.126 0.321(0.070)|0.030(0.116) 0.014 0.117(0.020)
P2 NR|-0.083(0.332) 0.117 0.332(0.059) [-0.025(0.358) 0.129 0.356(0.072)[0.323(0.142) 0.124 0.149(0.029)
R |-0.115(0.349) 0.135 0.348(0.067) |-0.030(0.353) 0.126 0.363(0.084)(0.230(0.133) 0.070 0.168(0.037)
( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

P3 NR| 1.325(0.958 -0.036(0.377) 0.143 0.381(0.080) (0.322(0.143) 0.124 0.155(0.032

( 2.674 0.803(0.379
( -0.019(0.387) 0.150 0.380(0.098)(0.224(0.136) 0.069 0.171(0.037

R | 0.875 1.316 0.893(0.552

)
0.741)

§4. ST

1. EAERE

FATR A A B FAETTE5 3 BT T 491 3 B 3 PR X (Zhang et al, 1998). FATX X4+
#HAM T 5 Zhang et al (1998) MK . Fung et al (2002) 47 T XABHE, 5 HBHR+
TS 0 R A3 SR A

FNTR T R 2 TR G RO AR o BT I B3R

Yij = B1AGE; + 2BMI; + f(tij) + u; + e;5,

HA u; HEMSLARMIES AT N(0,v1), ei; M EMSLARMIES A N(0,72). HITRASH 2
AT R 4 BrEIERESENT fo (LA 1), KB T XTECE 5§ B AR ER K-S B R 2 [R] 3R 260
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##, 5 Zhang et al (1998) B[RRI SRR BRI M AL R 3 B TAEHEER. m3R 3 AL
A, AGEM BMIFZSMIIARE, T v, KB, 5 Zhang et al (1998) #4512 —3K.
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oS5 —

o ' L L L L
[+] 5 o = 25 =0

Bl 1 BRER R DA E] o 22 B JE SRR R i 1

M3 3 FATE AT LIA B B AR MEIT A AR RETNE BRI SRR i M e FAUEA LR
%, HEREMGT 7r MEERMEMGT 7 ERE DERARKRER, WHRMETEE—eRE L
BRI T Rt b 0 R R, A BT RN E A B A A E S BEAE R 5. AN, R
IMMERE Ar M7 WA R RIERE DAFEORRZER . AR RS, U
R R RERLSCOSL AN IR ZZ IR 2 B T BRI S, XA B TR AT BB A
TRAHIIAIR.

# 3 PDG fi a0 R Xy At

Our method Zhang et al

B(Gr) (&)
Age 1.432(2.237) 1.484(2.278) 0.925(1.924)
BMI -2.267(2.672) -2.142(2.711) -2.913(2.376)
Y 0.275(0.071) 0.226(0.053) 0.262(0.072)
Yo 0.267(0.035) 0.331(0.045) 0.137(0.016)

~

B(Ar) #2 B() 5% Jr 4 7 HHF AT (2.3) FriFes B A5it.

2. CD4 A% %7

FATFRR A SC A By e f 77 IR A R R IR A SO BB A0 B 2 44 1 CD4 ¥R, %8
PEILSK T 369 AL H 1% HIV KRG H bEE B Ak (LAMLE AL A BT 21 % 00) 19 CD4+ 4% B iy
AR, LR 2376 WREKUE . FRNEE T —Lih AR & Eg (Age) . BRHMMEN £
(Smoking) . 2B (Drug) . TEIKFEEE (Sex partner) . DA G HUIRZAS18 4 (Depression).
ITLh CD4+ 40 MBI R AR i Sy As e, xtetlal g ES R0 R, HM A A —#%
MEC R, MUCESL T 2R LI b B AR B B AR A SR AR TR S A AR

BATRAEE 3 AW R0 4 W EERESREDT fo (UL 2), BT CD4 40 %5 5 8 E) 2 8]
JELRtEB . & 4 P T ERBI R SR AGTT45 R . Smoking, Drug Hl Depression fA(N 2 B %
H, AR RO AE B FHEKCTE R 0.05 BNREARBER, HH 0 = (n,70)" B EE B#F



F = REAR KX SF5LMREZ BB T £ 52 it

213

#y. X5 Wang et al (2005) By451R2E4 FJ2—3/ . TTE Zeger £ Diggle (1994) f53Afrt HF
Sex partner # Depression F§-%% 2 5 2017 .

=2

=0

28—

p=1=3

24l

22~
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R

—= —=
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= P

Bl 2 CD4 0Nt o LAt 1) o A2 g R SRR ROy 47

M3 4, |ATEI Jr M7 WE D0 BAERE LRSI, MR Ao ReZilHsK, m
BRI A, FATRNF AT LAVE X e iy I, Bl 2B R BN 2 B R AR, T

RE M A REAZ E LT -

F 4 CD4 KdiEH ARy At

Our method Zeger & Diggle | Wang et al
B@Er) B@3)

Age 0.006(0.031)  0.005(0.031) 0.037(0.180) | 0.008(0.032)
Smoking 0.574(0.123)  0.543(0.120) 0.270(0.150) | 0.579(0.139)
Drug 0.529(0.226)  0.527(0.226) 0.370(0.310) | 0.584(0.335)
Sex partner | 0.059(0.039)  0.065(0.038) 0.100(0.038) | 0.078(0.039)
Depression | -0.042(0.015) -0.042(0.015) | -0.058(0.015) | -0.046(0.014)

" 16.033(1.516) 16.519(1.589) - -

Yo 16.393(0.861) 18.997(1.033) - -

§5. 4k

i

AR M E R ARG T 7 R B TR 3R AR T 80 R G AU A Oy 22 o B R i i 3
WILRAUDTTE, BN IERAE AR TS R, TIEITEM T AR R T E & A —E AR IUR,
{ERTERHRBOL IE, @A RS BRI Gt ewE, FREAEDMIREZR, B
1 EL AR I IR A A AR, BATE R BB & SO AR T A i BT 22031 0 I (Y B
U AZ BTG e, EREXZTZBERMAHTEZW, MHEPBEILFRARW, Wiy
L NIRERE A B IR D 25 B 07 2o BT R ZE AR HEZ . BJa WP SERRBE Ry i, B
TASCR M ITETE LR RE R AT, AN, AL EEBRR R TR KRR & A Ty

Zor Rt
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Robust Estimation of the Variance Components
in Semiparametric Linear Mixed Model

QIN GUOYOU
(Department of Statistics, East China Normal University, Shanghai, 200062)
ZHU ZHONGYI
(Department of Statistics, Fudan University, Shanghai, 200433)

For a partial linear mixed model, we usually focus on the estimation of the variance compo-
nents, and a lot of methods can be applied. However, many of these methods, such as maximum
likelihood method and restricted maximum likelihood method, can be included in the framework
of generalized estimating equation (GEE). As well known, the GEE method is sensitive to outliers.
So, an alterative set of robust GEEs for both mean components and correlation parameters are
proposed for the partial linear mixed model for longitudinal data in this paper. Some simulations
are conducted to evaluate the performance of the proposed estimators. In the end, the method is

illustrated with analysis of two real data sets.





