G Al A 13+ 2% 20004 pp. 407 114

Carroll#} Ruppert(1988) & & 715 ‘& (quasi-likclihood) & o] & &to] o) ~E bz &3 2}
58 878 stA T Jungdt Lee(1997)3= #7158 & o] &3 B B g o] H ey
FEAGFS At o WA A} 7] 2bg x| Gol B BA ndo] glgsirln 53stsd

o 224 Leed} Nelder(1998)° Zhak el & '?_DL gl 7} A7) RE o= HitZT)e)
i FAREEE FEe] W E gk 2 = 8ol M= Lee9} Nelder(1998)9] 3 i 2}
$0e EARdoR d A AiE AR D A0S o skl wae) B
s Erbekaleh gk Eakoll Al ab g of of & 2 ¢ =] &) ofl = Leeh Nelder(1998)2)
A g

7}% X (restricted lkehhood)oﬂ CAHgE Aol Bk A S o4 sbgd v}

Fogol: W s Friwh, Wyl Babe) SRy 24 Folsn.
1. M2

3 o EgA s AlE 25 d 24871 9stod, Carrolld} Ruppert(1988)+= #
Tt Bk e v vte s Frlhgied 4 8l ‘? sol B A e whE ok
vl 2l A ¢F 47 (binding count) & 3] 7] 5B¥ o L v‘i‘—%‘i Sl 2 11 2 g 2Edx) 25
o} EH% Aol AP Eolv) o AE A F Fotel ut jr"i;a*ﬂ ko] F Ao F7}
lo 2 o] & AWty 918t Carrolld} Ruppert(1988)-‘5 g 28 (1.1)S nestsdnt.

Ely) = =B+ Bz Var(y) = oV () = i, (1.1)

B ok o SEeh £, g A BRlAY 2R, ok AR H, V() B
ol T} Edo ( DellXe 249 118 BFF7tel] M Fab3 s BARESE Vi) = e
Eote] 233l sttt Jung T} Lee(1997) % 28 (L.1)ollA B} BAarel4o Aalr e &
Al o] 757?5(* | e EAYE AUASG R, o] F o) Bole] AFEHHY S AA S A} )7t
A go 1

Al ol 4 (1.1)o] et sttt 4 shelct.
Nelderse} Lee(1991, 1997), Leet Nelder(1998)& =3 (1.1)& Zatals owkziol
T2 F4ke] F Al 2 E (joint modelling of mean and dispersion)& #QFaSd 1. djB] el A~ 2

¥ ol i 19989 ® B 7l 20kl &4 o 791 (1998-015-D00046)A) Lol ol @ Zel.
1) (138-736) <12 Al b7 FeE 388-1, A& od el o e ey
E-mail: weechang@www.amc seoul kr
2) (151-742) A} ZA] ¥hobt Al el e 4k 56-1, A golelw A ekl 8 B gta, R a4
E-mail: youngjo@plaza.snu.ac kr
3) (151-742) M & A] ¥t 21glE 2 56-1, A &ehew 2d » 8 ohel EAE T m4

E-maill: songms@plaza.snu.ac.kr



408 del A, ol &, Al

500 4 *
400 7 * *
300 ot

200 1 * 4 ¥ * *

S
100 ] *i&: :15#*"** &

T
30 40 50 60
HEZ2H =5

2% 11 8% oAl s e 25 AR

(a) b
dee ras, v owafled fied Al - sl A ey susled fibed vl v sieont
3
PO + S0 h
' T +
2 4t 4;1;1-4 w ., z 5 P
-] o* ¢ “ﬁ”::,?"‘; - 2 2 +
+ s + 1
4 LAY *1 v ; . R N
& +
g ' 4 oy g 10 T el ott
3 A g S T +
- F +, e v+
i + + LT A L T
i M € F ot A TR
| + wit ¥ P Y L
[P O R )
scaked fitted wolies scoled fRled values
{c )
sl Homsel pict o7 resd. aregrn o pgkge
11
I
g -1 1 12
PRSI SUCHS SR S
i
§ -t
s 2

“LB-TA-1A-1 288 AU 36 10 1B

Nermal orer statistics

ad 12 29 (Lo dg B

EZ 93 &i}zag—"— Aratsict, o] & 3HE 2k McCullach 9t Nelder(1989)
(12.5)0] B elslo} it 29 1.2 £ (1.1)o] e Lees} Nelder(1998)9} RBHEE
s x}i}:ﬁ‘?—cﬂﬂ}. 23 (L1)o] daEehd a5 RHRg e ehgsirtd, ATt
ARl SRA S Fhriof dheh eyt 1y 1.200A A gk g0l thek RESHE Ak
A (a)8 HH, %}zM Boaro] Aghzrel Fobell wheh Frbstgich ek A gkl uigh

2} (deviance residual)ol &A% EFstE 22} (standardized residual)E o] g8l =
1

fd r&ﬂ je _12 mﬁ

o L



WAtk kel FAlmglol] W& 2] A Al cho] 2ak of 409

Xhate] Ao gt 2Rl (b)ell M, A9ate] Z7bell what xbal Ao ghe] W o] =7}
Fol VR (a)oll A 2] zbate] _417}2 Folol vk gint ol ¢ 1.10] Ve
Fell mh& #4135 7H8 Carroll2} Ruppert(1988)2] 2228 Var(y,) = pu? gro
] 1 5 givtke A& oulsle, £3 Jung? Lee(1997)9] 7 A B4 eFo] ®
Het A=A E & UastA Fa8stA 29SS v dvln AQzheic
wolM e 19 12°ﬂ UERd AT 2o b u] ] B BabZrlE ves) @ 2 g
1\e1der(1998)4 Wy e FARE o2 o AEdA) A8 S AR, 2
P%P B EARE] HEE dAsld HdE ngo] By EPB”&% Hel

Yo} HEo= Lee9 Nelder(1998)2] 875 wo 248 - ¥o] B}
= 011*16&@.

N

rr of rr ot

wmﬁm

2 6L off o .
Ol

off fU L O

il

e =
J]o ook~

B
|

BRSO
g H =
o v 3
[
r{m s 4

e
ot
o

[\]
0
A
£
i
>
\o
o
>
0
0%
1o
o
0
o
=)
>
Im
u
=
>
Hl
i
=
4o
0
02
N
H

- |»
o |m
S

AC)
2
R
|
=2
S~
ds
iz
olo
rke
i
uorr

© A Vi) = piol 2
1= S R B T S
‘f—llﬁko Mxﬂtﬂ_/T: :L%AL/]
2y E Azt

i
=L

a1@4@ 2 AHEshE o] 28 Aol

oy oo
AL o of

2o e
I

EKQH

offt 1
2

Tg ﬁ-'\}l_fg N = IOg(/M) =y + B IOg(I1)7 (21)
MERY (G o= log(ey) = o + 7 log(a). (2.2)

2E (1 1)011*1” NERF 9,8 o nEdA Fxo] Augle] A& 45 oz 71-s
TEEY (22) ¢t o nEaA] B St utet Wl

%o dtn b siginh, o
ST ]H%ﬂﬁﬂﬂQHA~ﬂﬂﬂiﬁ§ﬂ%&ﬂ4%%ﬂﬂ%%%ﬁ
F7he ax

1.2

Ez;c-_)] (22) }04 /HnﬂﬁL/:o]ﬂ]:}

(2 AR 1_?% (2.2)¢] FE2 27} 375l £71% = (extended quasi-likeliho-

od) < v’}‘—xj ol 2ArE S }% (adjusted profile extended quasi-likelihood) & o] &3} 4=
Nelder, 1998, 27%). ¥ 2.1v % 2% (2.1)3} (2.2)Z o ~EatA) A3 & EA
SR 2IEFE o 2EdA] v 2ugte]l Wi Aot AE TS0 §o st

i 2.1 ot Sk FAIRE (2.1)% (22)8 o] &8 ol 2EgA ABEA A

EE VxR
a9l B mEFEA ot 229l 5 TFE t g

Constant 2.334 0.156 14.82 Constant -0.364 0.789 -0.462
log(x;) 1.146 0.054 21.09 log(x;) 1.218 0.271 4.497




7L o] X o = AT 2]
410 G, cld 2, FAl
(a) by
dev. res, v e Tlted wabis o+ sraolh aba, res, ¥ v el s 1 simadd
+
28
4
+
i 1.
2 g 18 +{1 + *
c T
g g w J’ttﬁ + T
z b
s o] ¥ :”‘{‘ oo

T
e ERT e -
s ML

e
o 15 » b3 n
scaled fitteg volises scched fted volues
(! (d)
128 Horreal picl ot sid islagran of rasibxds

[
|
‘—1 o
-1 i H

orderad residuol

o
~L4B-12-0A G OB 12 12 24

a9 21 HEed (2.1)d g 2™

2

a) )
de, v umied fted wiles ¢ stk abs. M e sopa el wes b avoath
h . xu-] N
A + ui’ + 3 %
2 Hra E o
E] +1t 4, & it » Fr e
g B e + A £ S + o
P LS CTIAEE B e XA
oMl e ¢ Bl L edia +
= he s oo dr o+ £ e
R I R XN
4+ o+ ¥+ Pt +, + ok
s . wl T S Tk
i ‘ ' Iy s 3
acoled fitted volues scaled fitted vohen
() ()
fuf Horroel et of nesid histogram of residucds
+ ;
o 1
H] -1 ?
% d 1 4 | ?
=
E .
3
#

-3

0
SL4-18-12-RA 1 08 12 12 2

Normnl oner safetios



Gtk kel SAlsglo] g g) xl sk of 2hek o 411

[

# 1% 21 (b)ol M= 27 1.2 (b)oll Yebwkd 2k Auigke) Wio] Zabals & Ao A
o At en, ol Hjbgke] Fobel wp2 ZA}EALe] 2715} 1] o] A} UrEMX] s
AE et = 29 1.2 (a). (b)ollA \%EP:W A&k Skl W E: Ape] wt
Al gk %&%7?% AERE (2 2)% }04 L%D*ohﬂ D?ﬂﬁ} | i

}L
,EH*J*—iOl E e g ? L} 115— Uzﬂ (91)4 (22)7} 28 (1L.1)RT) g
& = oujgth 29 228 MEREF (22)0] fE NS
FolrE 74 gk é.i?%l (2 2)7F AT S 4 5 9loh 019} ol zhalad 5
ﬂ et AEd fglom e HyEgeto
] A

O .
B sl B AR A o

Jung@} Lee(1997) & 3¢ w3} HAbatas 3
AA g EAREgebe] Apole) wR-Go 3 &k vhao) A A e 2 A <Fs}

G = max{G, G},

7] A

,...
=
iy
=
=
|
-
=
i
J
—
=
=
o
—
=
=
N
-
a

Wi(t) =n LU}Z{(K/‘ 1) — Var(yl VH (x; < 1),

13, ;% Var(y)s HE3 ¥R el o] 7Hg st Al 3| A
I(-)= 34 &= (indicator function), A}z (z < et B gAY 2e s
EAEGE= 41%03%4 R = FAH = B G, 3 B A p & o) 2 & 2 ]
AR F 2 PO RE ARNE AHelr) i BaRUe g8 A4
Eé%WEﬁéﬂEdﬁpw}Udunﬂ%ﬁﬂélid"ﬂﬂ& N !
e 3 F 2 8 (power-of-the mean model) ¥ W & E Jung® Lee(1997)2] T o4& o]
A AFGEAY EAG Go A3 A 4= (empirical level)-2 n]g] Fsj =) 8 % & (nominal
level) Lt} Ao} (& o] 88 HARH AFuY L B4HYS & 4 9lvh =, W5 2}
HEA 2 g e %Al Adslng Jay 1ol Blga A FHal
F Gl gtel Aob wAmgol Bgertn ARuY 1+ A

Lee®} Nelder(1998)7} AFE R 420] F 20| A} 83} Cox 9 Reid (1987)] b gzt
H F7heEE £ % 23 (mixed linear model) ol ] 2] Pattersonz} Thompson(1971) 2]

rﬂ.l

lo py <

(i
=
AY

o
=Y
- O_>L ::J,
S
>
)
H

i

;‘1,

-1

[s]



412 A, 1% E, FH

FE 3L AERY (22)9 (31 AErtsn g R A8

AR E Aebsw 3k ASw
log(¢i) = o + 71 log(a,) 1255.0 104
log(¢;) =~ 1259.9 105

A&7t en s vFHFEES A2 g4s Zolr) o A r: HHFrso Hus}h
TE FA o] FolH & uf AlA 22 8715 = (conditional likelihood)o] ™| AFE 2 4=9t
oz dd oy /}ﬂi?é} = (profile likelihood function)e] 2 2 AFE R a ol A gy e
LeeS} Nelder(1998)9] 4 thal st /155 = A5 52 A sta] Sgsls 2
o) BB Az e ATEA) e AFEARE AR AP sE ghe) 2]
217 vin @ o g S EH, A b ghol 74 0}7% e Atz Eo] glgddt Ao
2 e

Hatrh gakel AR (2.1)2 (2.2)0M ARG (22) dizle] e 2Y (3.1)F A
&atol FA S AAlste] Bl

Var(y) = ¢ipi,  log(¢s) = 7. (3.1)

23 (3.1)2 CarrollZ} Ruppert(1988) 2] #AFREH 3 T} X 3.1 FAIEZRE (2.2)9
(31)Z 7tz B S wo] Artse i 4858 Feld Zlolth T 312 HE AR

Al
M
Y (22)8 B¥ (31) B0 AREsH 1 GASAT ASbE ghe] 49 Tadtel fo
=50 0028015}. &, 29 (22)7F 29 (3.1)Ev o E%”ﬁl **imﬂ%‘ & é T Ut o]
5 AL gol Mgt A7t rEE AL EH
5}

o‘:i
}‘D
o b
e ©
>
2
r
o
22
e
Ha

£
Srol] T3t A &r < FYstnz Ay At s)Ho %015}‘:} o] ¢} cﬂ%o} Lee2}
Nelder( ) Ji};%%—% ol&al Rao] el S AlztA o7 golsma] A e 4
Aol A Yol thet Bk A=) dde REHESE 734F £ .
Y %%’;9} 23 FMo A 8E AZEgol s HAA-5-H youngjoQplaza.snu.ac.kr& %3}

[1] Carroll, R.J. and Ruppert, D. (1988). Transformation and weighting in regression,
Chapman & Hall, New York.

[2] Cox, D.R. and Reid, N. (1987). Parameter orthogonality and approximate inference,
Journal of the Royal Statistical Society, B, vol. 49, 1-39.

(3] Jung, S. and Lee, K. (1997). Goodness-of-fit test for mean and variance function, Journal
of the Korean Statistical Society, vol. 26, 199-210.



st warel FAlE o] i gl A A ckol ek AT 413
(4] Lee, Y. and Nelder, J.A. (1998). Generalized linear models for the analysis of quality-
improvement experiments, The Canadian Journal of Statistics, vol. 26, 95-105.

[5] McCullagh, P. and Nelder, J.A. (1989). Generalized linear models, Chapman and Hall,
London.

[6] Nelder, J.A. and Lee, Y. (1991). Generalized linear models for the analysis of Taguchi-
type experiments, Applied Stochustic Models and Data Analysis, vol. 7, 107-120.

[7] Nelder, J.A. and Lee, Y. (1997). Letters to the editor, Technomeirics, vol. 40, 168-175.

[8] Patterson, H.D. and Thompson, D. (1971). Recovery of interblock information when
the block size are unequal, Brometrika, vol. 58, 545-554.

[ 1999 89 <, 2000 59 A |



414 7+ %]

Regression Diagnostics on Joint Modelling of Mean and

Dispersion *
Weechang Kang! Youngjo Lee?> Moon Sup Song®

ABSTRACT

Carroll and Ruppert(1988) analyzed the esterase assay data with regression model
based on quasi-likelihood. Jung and Lee(1997) introduced a goodness-of-fit test for testing
the adequacy of the quasi-likelihood and claimed that there is no gross inadequacy with the
model because their test was not rejected. However, Lee and Nelder(1998)’s residual plots
revealed that the model did not sufficiently reflect the increase of the variance with that
of the mean. In this paper, we re-analyze the esterase assay data with the joint modelling
of mean and dispersion in Lee and Nelder(1998) and evaluate the validity of the fitted
model by applying the residual plots. And it is illustrated that Lee and Nelder(1998)’s
restricted likelihood is more efficient in goodness-of-fit test for the dispersion model.

Keywords: Adjusted profile extended quasi-likelihood; Extended quasi-likelihood; Joint

modelling of mean and dispersion.
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