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§1. 5l

AR AR HRI R AR A
Y = n(B) +¢, € ~ N(0,0°A1), (1.1)

Y =y, 0.)7 NEER () = (0(21,8) -, 020, BNT = (m(B), - (BT, B
¥ p RDSBER, 9(-, ) WORER, z,...,2, FETR; e = (e1,...,¢,)7 HHEHLIRER
B, P HRESY; M = diag (my,...,m,) FMBUERE, Var(e;) = c?m;, m; AFFZEMIL. W
MEA, PRTERPR—NERE ((1]). EEX, B THESERAEVNEE, XEHIZIA
I EZ B, 1988 4E, Carroll & Ruppert ([2])) BART %3F, RYBIAR T A M &F 5
B 3C[3) IR T AHEIRIFEFFHM Score RBHIHR, B8 TRFNER. A XFTIHEW
PEAELHT AR 15, AR Cox & Reid ([4]) S BOERMITIE, BB IEN Score KuB L
8. §3 48 Cook ([5]) M Thomas ([6]) MFTILIHE T M/MESIXF Score RRFIHHBME
WM, 53 TEERXSREMOLHETR. BEELRETEMTT ARG R.

T BAXFHE MR, [, Y EETLERZSRAK.

TEME (1.1) vh, BHBENE Var(e;) = o*m; GXEANDER Z, UREABR 6 HX
(23

m; = m(Z;,8), i=1,...,n. (1.2)
m(-,-) HEMEL, 6 OER g < n—p— 1, IHBRRELENA b, =1 FH m(Zi,é) = 1. &

*EEARBNEEEHRBMA.
AX 1992 4E 12 H 25 BWH. 199345 A 10 BB BNK.
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XHIE LT B A g (o
Hy: 6 = ég; Hy:é # 6. (1.3)

Si 0.2 Mo AL, W M = T ABAEM, RRTHRY (1.1) B TEFHE & I HEES. W (1.1)
RARNZE. A0 §2 FATHOBEM (1.1) 0 (1.2) SERRARR . HRE Score ZitE.
MFHRE (1.1) M (1.2), B8N 0 = (87,02, 87T, WX BLRH:

_oon. o4 102 | S
L(8) = —Ell)gn -3 i; log m; — E;E'S(é’ﬁ)’ (1.1)
S(6,8) = {Y = n(B)}TAUENY — n(B)}. (1.5)

MFER (1.3), 61 = 6 HHMEBMEY 6, = (0%, 87)T HEREW K Iy BILF, M = 1,
HIBLIGR K RAE TR N 6y = (67,52, 3T)T. BHEIEHTETIS 6% = n=15(00,5), A 7 2
{05(80,8)/08} 5.5 =0 (1.6)

MFRB (1.1), Rk (8) RF 3 W ZHFREFE, ISk V(3) = on/osT, W(H)=
P*nfdP0sT, BAIRHI M n x p P PIRERRIEMER » x p x p BYSLERE V(3) WL=MaEH
V = (Q,NYRT,0)=QR,(Q,N) MIELKE, R UK R~V = A X LSAEME. X2 (1.1) 1
B MFLAAMER AT (W [T]). XTF (1.2), i m(8) XTF 6 MR D = (Im;/06,) FF1E, A
Honx q B3 R ERE.

§2. Score KiB 4T E
X Fla 8 (1.3), 3 Score SRR N
o J{OLNT 550 0L .
SC ‘{(05) J (z)ﬁ)}hgo’ (2.1)

Hoeb o8 3 J-1 bt FHE 6 W BUERM, J H (1.4) RO 0 Fisher {508, B SC 18
WHER AR 2 q), B (1.4) REFEILTEIY, J £ 6,02 [ 3 (A5 RIERE

1 . 1

—DTAM~*D —DTAp1

5 S5 DTM 0

LyTar-1p t 0 (2.2)

202 2at ! )
1

0 0 —VIM-Y

a

e 1= (1,...,0)7 X e, (2.1) M (2.2) 7143
EE 1 XFRER (L) M (1.2), RERREE (1.3) 1 Score RRFITRATRR A
SC = uT Pyuf(2a"), (2.3)

fobw = (2., 8 =y — (), D= (I - 117 /n)D, Py = D(D' D)~ D' BT by
hbitE.
ERE BATFHITE O AbiHE, 8hms 2. i (1.4) REAEHETH
oL 1 ¢
98 2D (1-ujc”).
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HF 1Ty = na?, LA LRTTH
oL _ 1 T 11Tu u _ 1 T T ~? —-T ~92 .
35 " _ED (715—_,—- - :,;—7) = §D (I-11"/n)us™" = D uf(20°). (2.4)

XTE(2.2) R, § = & Bt M = F, HT0 i PSERR B AR5

Jﬁa:{%DTD (202DT1)(204)”1(20“ TD)}

= 24DT(I -11T/n)D}" = 2D D). (2.5)
(2.4) . (25) KA (2.1), A8 (23) . O ‘

B (1.1) AR, W 9(8) = X3, X n x p BrAERE, W) B=(XTX)"1XTY,e=
Y - X3, B (2.3) KVERE X 3] HARKEL R, XERTLAIFBIN.

18 Cox & Reid ([4]) MIEIE, BHMNBRESB (AN ) SERSB(EXH I B)
KRIERST (KT S5, = DTM11/(20%) £ 0), {UREYSHR DUIRABRG Score ST RETMEL
P WL, WSO R, MEHSET, ANENBRLERASREL, REHMLEY
TN, X BB L, B RAEN, IR ERGEFE. RITHA

IR 1 BRI = (77,077,
n 1/n
7 = o2m,(6), mgy(é) = [H m,-(é)] , (2.6)

=1

MZEH BT, § 5,4 EX. XH (1.1) 0, B8 Y £F § 19 Fisher {508 J Ui
PE

J = diag(jgg, .72) (2.7)
Jss = 2V DTM (I -~ 117 [n)M 1D, ], = diag(n/2y,mTVT M~V /7).
ERR  RIEST [1] ML, RIS o = 02(8,7) H v, 8 B, tF‘?ﬁiu"Fﬁﬁ‘TE

do*(8,7) _
I oo Jos-
LRENH (2.2 R#ME, Jo0 = n/‘Z(r" Jos = DTM-11/20%, RL LRSI BN
do? 1 am; _
l')éa“*n,; 2] 75, ea=1,...,q.

B A B RR A
dlog a? 1 & dlogm; dlog(m71)

96, — nZy 06, 084

HILAIAETRE o = ymJ!, B (2.6) K, oF = ym;'(8) fRA (14) R, ZHESTHTH I
(2.7). O

R Cox & Reid ([4]) AR, $EIEH Score KRN SC,, = SC + ASC,

85C == 3 tr {T; O0UT(6)/08,} (B — toa) (28)
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et 8 = (&, .0,)T H 6 09 MLE, 6o = (f01, - ,004)7, 8 ~ b0 IR S

PR e {f;; %%’] . (2.9)
BLE (2.8) A (2.9) RETE 6y = (87,52, BT)T 4bit{a, WU F R, FRHTGA.
ER 2 MTHEM (L)W (1.2), BERREIE (1.3) 89 Score HitRTTRRN
SCom = (u+ 2670)T Pyu/(25%), (2.10)
Hoh b= (e )T bty oo B H = VIVTV)TIWVT (R ATEE.

iEBE B (2.7) KRarm

afz(ﬁ) o i Om M)
33, =diag{ 0, 7}V 3. Vv '

b m M AR, FEB AR o = mgm; . B (2.6) ReTH

da; [ 0dlog a » N
(U‘sa)i;o B [QIW] 5 - {“‘('_7”'1' Dia + 2 ng m; DJa)

g9

= —Din + 71~1 Z DJG. = “ﬁiav

i=1
¥t D=(D;).D= (T)-m) HHAE ao FH

I m M) = .
*L—S-OTN = diag(Diq}, t=1,...,n

diag(Dia) F—3HAPE (o BE). XHFIE 6o &% J;7! = diag(262 /n,52(VTV)™), BILH
u { T 1(6)0(7(8)/06.1} = tr {(VTV) TV T ding(~Dia)V }
= —tr { [ diag(Dia)} = — ilhii—ﬁm. (2.11)

X (2.4).(2.7) MERRA (2.9) 9748

56y~ ¥D D)y 'D u. (2.12)
(2.11) A (2.12) SARA (2.8) R0[1%

ASC =5 TD(D DY'D u.

At (2100 O
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§3. Score?ﬁifﬁﬂ‘]%gﬁ%“ﬂﬁﬁ

R TR BN, M TSR, B S R A NS
B RESEWR Sl Cook ([5]) F 1986 2. il w HRRRSNYERE, wo X RTF I
. TE3 [5] B3P, i T 2D LUS I RUREER LD(w) 7 wo ALWEBUE S —Br BBUEH %
T, EIL G R 5 S M RARIR R TR, B, TR STHR, TIE w
AL — B S BOR X ST 7 o S BGA BB 151, BRRSRE PR ML, D R3h (0 RS
BERAIH ] dmas 3 wo ALRSBBEEIT . C [6] 8 £ FIBBEE N AL AN XS T {5 SRR
0, X [10] & LR BABEH MR ZML X FHUR B BB, A SO BB T R B ST B %
F Score RRGHBIRTHEM. HIERZ w F (24) RERH SCW), 5C(wo) = SC BRE
KA. RIBU L, #3550 MTF SC(w) BEREMBARIT HRER

dm,,soc{asc(w)} . (3.1)
00 J (o)

A5 HF B R RNR M g TRHIRE:

(a) EHEROHIE, B Y Y +w, w=0.

(b) BEEMIRS, I (B — n(Blw). Fl, #F (1.1) MEHHE, ¥ ROKRI A
N(B) = n(Blw) = X (w)B, X{w) TR X BBFIJLITRELINZRIRS.

BT (1.1) H3h w i (1.4) XA (1.5) XA FBEN L(6lw) R S(6, Blw), HRM MLE
H8(w) = (67, 54w))T. M w = wp B, M LG REFEBER RSN, AW E R
BHE SC(w) TE (wo,8) ALBEF . BTt HENBITE (w, 0) LbiHE, KEus .
BIRER 1, SC(w) TRTRH

SC(w) = %5—2(6,,,3(40)@)1;7“ (w)Ppu(w), (3.2)
KX Py 5w T3k, RITEETRE 580, Aw)lw) 5 u(w) 7 wy AWFE. KL SEERFE A3
M.
317 2 XF|S () A (b), 1E (wo, 8) 4 5IF
95 (8o, Blw)lw) _

(a) 5o 2, (3.3)
(b) QS(‘S"’ai__(‘-“M N (3.4)
b Ay = On(Blw)/dwT, BIE (wo,8) AbitHAE.
EB SR (1.6) RAMEEN 5 = Bw) R, Bit
[M] = (3.5)
ap p=fw)

05 (f0, Blw)lw) _ 3S(60, Blw) Blw) , 3S(holBlw) _ 25(dulflw)
Jw - a3 owT dw - ow )

MERERTE B EE, AU S hBE—Tiw REH
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BAE (15 R WEh (a0 &

- ~ T -
$(80, Bw)lw) = {¥ +w =B} {¥ +o-nBwn}, (3.6)
D860, Blw)) .-
[ ()LJ ]ugﬁ =2
XFR3 (b)) A/
- - T -
S(oPtwlwr) = {¥ = n(fw))} {¥ = n(Bwle)}, (3.7)
95(b0. Blw) (BN T . ra
[T](wo.g) - -2[ t)wT ](wo,§)€ - _ZAI ¢ o

5138 3 MFWEN (a) 1 (b), Hw) T wo LbETF w WEFEEIHFIRTH

O3 (w
(@ | (.’)LT)LO = K(I - B)'QT, 35)
(&) [aﬁ;)]w = K(I~ BT KT {[e7)[a.) - vTa ), (3.9)

Kb B = ETHRTWR] (W (1)), Ay = 0*y(Blw)/030wT. LR EVES LA PEHTE
Y XT3N (a), BB (3.5) 7 (3.6) R Blw) BHL

. 3 T R
{05'/22)} (Y +w-nB)}=0, 4=73w).

AX w RS, ITE wo = 0 AR

p [ 0 93y (o N[ 9m 0Bw)| _
[C ] [0;3('),HT dwT ] + (BHT) {[~ 03T QLT } =0
T Ty [98)]
([0 =vT) [ 525 ]wo +vT =o.
BEEREARV =QR VTV = RTR. R = K, B = [T[KTWR] RA LR, BE#358 (3.8) .
X FRE (b), H (3.5) F (3.7) RAH, flw) BRE

on(Blw)) T
{ (])(;j!T )} {Y - n(Blw)} = 0. B = Blw).

X w KRB, FFE wo ALEUE TS

oy [P0(B1) 0B(w) . OPn(Blw) 21 O(Blw) 9B(w)  du(Blw)]
[E ] [ 08987 w7 IpoOwT ]uo +V [ apT  oWT dwT ]wo = 0.
BIRAE LGS, LR

vy - @) [S5] = @an - vTa.

MF VTV - [eT)[W]= RT({ -~ B)R, ZRRA LR, Ba38 (3.9) K. O
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REL LS MR AN TEEM AT
EE 3 MTRE (1.1) M (1.2), BREKREE (1.3) K Score SItRIEMS) (2), (b)
F, HEEEWRERAT 1 d,.. NHEL

(a) dnar X @ = @] — a3 — 03, (3.10)
(b)  dimar < b= ATa + (E7)[A2)T (VTV) 'V Tay, (3.11)
H oy =diag(€) Ppu, a2 = Q(I - B)'QTay, a3 = (€€ [n5?)a,.
M 32 5 = S(bo, B(w)lw), B (3.2) FATH

9sC 308 Ly [Qu(w)(T
-2 o(d(“’) —5 72T Ppu + 572 ;‘i‘;’)]uopﬁu(w). (3.12)
Xt FH3h (a), #1 (3.1), (3.3) KATH
dmaz & —25 7" euT Ppu + [Og‘w‘;’)]%PDu (3.13)

BT u =diag(e)c, A ERXBF—MAI KRR K —25'euT Ppu = —2(ee7 /n6H)ay. SiHE
[0u(w)/0wT |uy, BITF ui(w) = € (w) = {yl +w; — m(Bw ))} BHITE wo AbFF

dui(w)y [, PO, B/JG(w)
[ 6wk ]Wo =% [61k B a{:] aﬂa 6"‘-"k ]wo
Hefr 6 = 1(i = k), 6 = 0(i # &), fo 1 B WF o« MR, EHHHSIE 3 M (3.8) KA
[d(;‘i‘;’)] = 2diag(e) {I - VK(I - B)'QT}.
ULEmERMA (3.13) RIPF dpor x a.
XF 3N (b), B (3.4), (3.12) RA[1§
dypar x 25~ 1Al cuTPDu + [Bu(w)] Ppu. (3.14)
LXE—WaIRRHA 25 IAI cuT Pyu = 247 (€€T /n6?)a,, —,ﬂ“ﬁ [0u(w)/OwT)(wo), BT
w(e) = s~ B}, BILE oo 4

[au,-(w)] _ o [07),(/3|w) Ep on; aﬂa(w)] ’

dwT Owy L OB Ows
[%L —2diag(?) [ A1 + Voot ﬂT]

= —2diag(e) {A, + Q(I - B) 'RT(ET)[A) -vTAD}.

UEEBERART (3.9) X MEEXRA (3.14) XAWPHE B.1DR. O

EEH 3 P, EMF B AR SR EMENE (L (9], [11]), RIELHER PSP +HHBEENST
BEFRITRRA B = [eTN][AT). ENSHBNEA MRAX SREAT, X SC(v) A
MRKMITEEREURERNNE R thEA L. XBRESHM.

#F(1.1) HEHEER, & o(8) = XB8,9(3|lw)=X(w)8, X (w) W[#EFINsI 5174 K-
() : X(w)= (X1 +wXs,. ..., Xp), (V") XT(“"):(:EI tw, Z2,..., Tu); Hep Xy, ...,
X, M zq, ...z, 5358 X WFRBMITEE.
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HEI® 2 (1.1) HREEE, MXFRS) (a),(b'), (V") H451F

(a) dipar X a, a=(I-H)a — a3, (3.15)
() dipar b, b =Bra+ &7, (3.16)
(b") dmar X b”7 b” = a]ﬁ"’ glfv ('317)

Hrb & = (XTX) ' XTag; fhoar, € 881% B, 0,8 BE—4R, H = X(XTXx)™L.

R & (1.1 AEHEHE W B =0,V = X,QTQ = H. Btk (3.10) XK
DA (3.15) X A1 (3.16) . X F ]R3 (¢), 9(Blw) = XB + frw, Ay = Bil. AR
A21 éia X = (1\'1'(1)7 m"lﬁ 07]1(/}[(0')/(9/30 = /\yia + 5law,-,827],-(/3|w)/()ﬂa0uk = (A'Z)iuk =
S1abik, [€7][A2) = & E1 = di€T (Hb Eyy K (1) AKX 1 HEX 0 89 p x n BYAERE, d

HE—TEN | ETEN 0 00 p HHE). BLAX AL A, HARRA (3.11) Ko7
b = fra+ edf (XTX) "X THay = By + &e. B (3.16) K. 2, o143 (3.17) K. O

B SEIFEEE ZBENFMEIHS 2 R0 (2], ocEks i, XEFETTH U FIER M
BT LE:

X;=y3= [/’31z,-e.rp(—[3,-:1:,-)]0'3 +e, 1=1,...,28.

B SCHR (2] BFEAAAT, 4, 12, 16 FRB B EEmBIRMN, T 12 SaMEmER. Ak
RITEZEMNEW, SBE Var(e;) = o*my,m; = 28,6 I—HEW, 6 Bt m; = 1. EHIEHED
H, SC =2.6434, THEEFE. SWEBEAR (3.10), (3.11) HERFERBRHIHE SC(w) X w
K JSERE . X IEMAritah: (a) ¥i = yi +wi,(b) z; — z; +w; (XEEH wo = 0). HHES
RWER 1, Hop 2,y WEREEBEE, o, b 45100 (3.10) M (3.11) MENSR. &FRHENA, F 12
SHE 16 SAMEMERS. XEERESXRIHIT—B. (i,q;) M (6, 0;) HESERE 1A
2.
SRS RS MHET TREIE, EHERERY.

E1. BEZERRSIX Score Kt RN HIE W

a;
(o]
0.4f
o]
[o]
[oJ o]
o o]
Ogo o o o 0
0 Oo [e] 00 o o] o
0
o o o
° [o}
e}
—0.4 : 3 -
0 10 20 1
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*1

— Z
o
S WO B WN

—
W N =

D AR BN N N B R e et e et e
W -1 N WN ~ D WO =10 d

E2.

0.5

-0.5

OO

16 58IE Score KRN GHA

Yi
2215
1334

800
438
3071
957
934
971
2257
1451
686
127
700
1381
1393
363
668
2067
644
1747
744
1087
1335
1981
627
1099
1532
2086

BE

ooo 0°%0

z
963
572
305
272
824
940
486
307

1066
480
393
176
237
700
511

87
370
448
819
799
273
936
558
597
848
619
397
616

a;
0.1943
—0.0115
~0.0373
0.1728
0.2767
~0.1704
~0.0068
—0.01114
0.2322
—0.0502
0.0452
0.6867
~0.0776
~0.0002
~0.0301
—0.3181
0.0516
—~0.01339
—0.02210
0.0641
~0.1205
—~0.1205
~0.0141
—0.0192
~0.2500
~0.0236
~0.1402
0.0363

b;
0.0053
~0.0056
—0.0241
0.1353
0.0091
0.0025
0.0038
—0.0762
0.0024
—0.0281
0.0319
0.7585
—0.0658
0.0008
—0.0168
—0.6145
0.0359
—0.0794
—0.0021
0.0041
-0.0388
0.0028
—0.0071
-0.0120
~0.0019
0.0006
—0.0820
—0.0094

B 5SS coreiT BRI M

o
o ©0 00000 o

(o}

o
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Score Statistic and Its Local Influence Analysis

in Weighted Nonlinear Regression

WEel BOCHENG

(Southecast Universily, Nanjing)

The assumption of homoscedasticity is a commonly concerned problem in regression

analysis. Cook and Weisberg (1983) provided a diagnostic test for heteroscedasticity

based on the score statistic in linear regression. In this paper, we extend their result to

nonlincar regression . We also obtain a modified score statistic based on the method of Cox

and Reid (1987) in which the orthogonality between parameters of interest and nuisance

parameters is used. Furthermore,we study the local influence of small perturbations on the

score statistic and corresponding diagnostic measures are presented. A numerical example

is given to illustrate our results.

- 156 -



