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Bayesian Model Selection
in the Unbalanced Random Effect Model

Dal Ho Kim! - Sang Gil Kang2? - Woo Dong Lee3)

Abstract

In this paper, we develop the Bayesian model selection procedure using
the reference prior for comparing two nested model such as the
independent and intraclass models using the distance or divergence
between the two as the basis of comparison. A suitable criterion for this
is the power divergence measure as introduced by Cressie and Read(1984).
Such a measure includes the Kullback -Liebler divergence measures and
the Hellinger divergence measure as special cases. For this problem, the
power divergence measure turns out to be a function solely of p, the
intraclass correlation coefficient. Also, this function is convex, and the
minimum is attained at p=(). We use reference prior for p. Due to the
duality between hypothesis tests and set estimation, the hypothesis testing
problem can also be solved by solving a corresponding set estimation
problem.

The present paper develops Bayesian method based on the
Kullback-Liebler and Hellinger divergence measures, rejecting Hyp=0

when the specified divergence measure exceeds some number . This
number 4 is so chosen that the resulting credible interval for the
divergence measure has specified coverage probability ] —g. The length
of such an interval is compared with the equal two-tailed credible interval
and the HPD credible interval for o with the same coverage probability
which can also be inverted into acceptance regions of Hyp=0. Example

is considered where the HPD interval based on the one-at- a-time
reference prior turns out to be the shortest credible interval having the
same coverage probability.
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1. A&
B8 doa 37 ¥ (unbalanced random effect model)ol A #2FA & (variance
component), AM|(variance ratio) I8 FWAAAS(intraclass correlation
coefficient)ol] tgt AF= LW & W2 shxtsd 95t Aol stk HF 2
FAEA A EA Y FAY R FAAEY] SFHE HE e AL F oy
2 AR ojt}. e} o] Aot BA o= o]y d FAlH gQlo] 2umE AE F=
Aoz He ATt wWolxt AFelA, #d Yo & R (balanced random effect
model)oll A e A7} o] Fojx gt} (Hill(1965), Boxet Tiao(1973), Donner(1986),
Palmer®} Broemeling(1990), Ye(1994) *a1). Zejy B¢ 8 do)jad R oo A
= Ay oer Ao, 2 F FE23 A= Chaloner(1987)¢F Datta, Ghosh @1
Kim(2002)¢] A7} Sl
o] =Y HAL By dYgafrnPGdA FuldAATE ol &3 oAt 2
Adel daE el Aolth guld#AIeTE 00 HH dYgaaRyS SHETY
(independent model)e] ®t}. Wt 2 XY FA= T/ AEE 2y, & S
# %2 8 (intraclass model)¥} EHRIF Hluw FEAZ At S8+ Cressied
Read(1984)0 ¢]sle] #|et®l = wib=(power divergence measure)S Ab83}o] F
2ySs vustes AxE NEsax g 9@ dEEE E9-go]

Eg]
= = =

(Kullback-Liebler) ¥AF=% ¢} 38 7 (Hellinger) BA&2 55 238 Lot} 99
of B AE FAlA Y S EE FURAT pute] R xdEnh 23 o

SEe 0% BFel S7h e Aol da aEla p=0%1 BFel HAxnghs
AAA A web wy wlane] ZAle M Hpe=08 A8se wAle 2 &

oo PEAAAN A SEA S

T = Fold Y ASert gAE @ g' "ol W M Hie=0 71#E)
v EM-ghol &y WSk AYPA WS Eo AT wo| Xt BPHe Hiars
MErst= Aolth, o] gt g T IS =o] 21 -3 (credible interval)o] THA]E
¥3+8-F(coverage probability) | — @& WHEstE gholth el Aty o] gk
A F Pk po] AR (posterior distribution)el] 9] dte]l FAX A &= A T
(equal two-tailed credible interval)¥ AU E=FZHHPD credible interval) &<

T3] Aol A vlastaA} gk},
Cressie®} Read®] WA= Fd-glol&efel 593 A9z ugd =+ 3l

Bernardo (1999)¢] ==} #H]szstty. 1@y Bernardo E

(posterior mean)& ZAtala, o] AlEF o] ojwl Foj

W g, 714< Actsksdn. vl f-2le] = Is
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240 A= B £ MMARAATAE e AAFEEEEYH SRS g
I HIAFEE ] A AR T oole] Ed-gol By S E

A ST ogt JPEAHAGEAE vugt) Ajtd EPME HAp= HEF o=
Q¢ (Bayes  factor)ol A5 T M EAEABergeret  Pericchi(1996),
O'Hagan(1995))2] tiQtoe] & Aolt}, Ate Al wWo]=Q8QlS o] &3 7 A
= 29 7M. Hip=00° AHd=E (prior probability)S 7F4 5t
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L(o,t,p) = v Mexp{— é r 1
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2y (2204 vk p=0c°] Eud 99 EES FyE o] dArt. 2HA o 9
o JelEHRYPL FFBEHo] "k 2Y 2294 FHFBAS ol BF FE
A X AL & 3 (Mukerjee2t Ghosh(1997))& Datta, Ghosh 28] 12 Kim(2002)¢] Z 3} o]
ojste] frmE o] Xtk Datta, Ghosh L2]3 Kim(2002)= 4], 3= &, /52l digh
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k _ —
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]___[l 174 | —A/2
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n,—1 k1
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Z9. WA (o)F otefsh ol T4
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ET (m=DA (n;,—1)A (= DA (n;,—1)A
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= 2| 20-0l1+ (m—Dpl(1 +A0) 1= (n,— D) Ao]

w2} 4]

k
(1_ ) —An;— 1)/2[1+( l)p] —A/2
o) = —

T (1+20) - TAEDRI (= 1) Ap] 2

L & [ n{n;— DA+ Dol 1 — (n;—1) 20%]
2| 20=p)1+ (mi— Dol + 01— (n,— D Ag]

aelme Loyp)| o =000t TRE 1= (n,—1) A, W p>00)W

Ho)E  TEF7Hstrictly increasing)ﬁ}_’ 0<0 ] Ho)T  EEZFA(strictly
decreasing)st= elth. mekx p e p=094 FLT HAAgs A 259
ol t}.

2] (2.3), (24) 181 (25>§TE1 K(f:f,), K(fyfy) 283 H(f:f)ES 0=0
A HAFE e et agrr Fo4 o0 HEt
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o] e Al 7HA WS Ee] Aol 2GS HAA E Aol 1 olfE pd
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AA. 5ol Ass Ott(1993)%E 7hA 2 Aol JArlgetae] was wis
el Wehel A 30e] RS A A e WAAES IS 5 Hd A
DAY= o ool distl s 20 B Ule] AmelA deje g A4
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T 20t ARkE WA o0 90%sh 96% A HTRHE] TaAA ATk ® 2=y

B AuAFRETiie] b ge AATNE A He ¢ 5 Ak AFRER

BE P AT Fu-gholReje] A A Fre Fire] BolZwoelA ]

S ARE Fohe AL @ 5 ATk 28904 AFAARC), K(f1f), K(if) 2
FE mE BUFL

gl H(f: L)l 27 A

e

F73re) AolSWel A, HuAFA=T L] Y F
o] o

A —

2

}E Fos AE & W, Ewl o ZAg A AR
A FeE SAF T ALY vk ARE FE HoE v A
T3 o] =R FEH Ades 78 doadEg Hed = At
2. po AF3t
FANY 90% A Z 7t | 212 -3k A o] | 95% A1 B 3t | Al F] F-7ke] A o]
o eAE (-0.1480, 0.8378) 0.9857 (-0.1707, 0.9145) 1.0851
HIARF U= Z 3 | (-0.1994, 0.7197) 0.9191 (-0.2034, 0.8501) 1.0536
K(fi:fy) (-0.2470, 0.7058) 0.9529 (-0.2497, 0.8378) 1.0874
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