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On the Development of Probability Matching Priors for
Non-regular Pareto Distribution
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Abstract

In this paper, we develop the probability matching priors for the parameters of
non-regular Pareto distribution. We prove the propriety of joint posterior distribution
induced by probability matching priors. Through the simulation study, we show that
the proposed probability matching prior matches the coverage probabilities in a
frequentist sense. A real data example is given.
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FHEETE 4298 E (decreasing failure rate)E 7}xw] %o Whako g 2937 FYS o
E BE¥olt 3 2 mag FEL /A A3, AAEobst BAZ (R R of} 4G EoF
ol ZARE EA3l7]d A3 2x¥xey &3 A vt (Amold¢t Press, 1983).

AbE] Z Al Bt Eoke] ABELS B3] o220 myst 7 BEE = A9 2ot olHI A=
g EAHcE BAEr] sty FYEEXEY 2aAHAFEEFTS o&std stk 53] AAAE
2 9= nYR R s BAo] B A4 dEd, 2ARAFEE 9F mE o disiA &

o

AN A Zate dFo] Je v HAdE BEXY ASE mIREAAR ddHez 7 g
Al717] wgell o] #okol Bo] o] & HIUrt.

Arnold ¢ Press (1983, 1989a,1989b), Geisser (1984, 1985), Lwin (1972), Nigm ¥ Hamdy
(1987) 28l Tiwari, Yang3®} Zalkikar (1996)& ©] ®Xoj tfg wo]X|t F&o) iz A3
v} otk E3], Arnold ¢ Press (1989b) T HAFHEX (conjugate prior)$t A E Lwin AL
X E o] &3l wolx|¢t & dia AF3AT.

a2 BEXo thd AAAAFRIE A Qe AS, TIANAEETY AEL FHAL £ U o
218 He BRAs7] st FAEAH AAEXLE o&dted, UEAA AIMREEE
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(Jeffreys )APAEXE, 7|FALAREE  (reference prior) 2283 FEFWE ALHAEX  (probability
matching prior)&°] ot AZes AAEXE JHHRPA] A2 o AFZd v HstE=T,
B2 FAEMAA F&3A ol& ottt JY A= AARITE B ES (parameter of
interest)®} e 24 (nuisance parameter)’t e FAEYAME EYAA (inconsistent), &F
&4 59 FAHel At

Az s APEL RE NGO EZ Tibshirani (1989)= Fojm4E 7kxE o) el 13
GEQSAIHAEEE MEsHT. 2 %, Datta®t Ghosh (1995a, 1995b, 1996), Murkerjee %
Ghosh (1997), Murkerjee ¢ Dey (1993) 52 ZEUSAIHELE /MEsta o8 FAZH °
£ A7 Aok 94X AEE AFE R E AFHQJ BEX (regular class) o W3 Ao}
#A, Ghosal (1999)& HIA Q] EXo g3 FEWSAAREE Jdsls HHE AA8A .

o] =FcAe v FHERE s FEUFAIAREE Medt 2dx Ngd AR
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| AEE FHste dE B BgdES T ARHEEES] FEUIAHE A A9
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2. FEUSAIAER

278 R4S 1XE b AH FYERTY UL F4= e g}
Axa,B)=af% "tV x>8,a,60 1)
1

719X e e 24 (shape parameter)o] il BT‘:— AE R4 (precision parameter)e]t}, 2]

I BE AT gol x7b Bl gFHnz of REE ] FHA REolth

Ghosal (1999)ell ¢l&td BARZF7L o A o] Bao gis) 2oz O(n HE I
= AEUSARNET ri(e,HE TS nE wAgAe =g

1 _a a -
ANa B oa logmma.B=— 2 {705
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82
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1 _a_ ; 2A(a, B 5 P
(a,B) 98 logmida, £) + ca, B)A%(a,B) da log7if @, B)

= _9{ 1 }_ _8{ Ay(a, B) }

I ANCCN o a, B)A%(a, B
A7) A
2
Ayla, B = %E[ “az—aﬁ logA X; a, B)],
13]4,
ca,p)= E‘[ —aa[; logA X; a, B)]
ol .
Fojzl FEL=gdF2HY Apule, pf)= —, A a, B)*—ﬂ HE & F A4 age2E ¥
o ulE WP L
—‘g —ai logrfi(a, B)+a—é% lognfy(a, B) =— % -1
0% & % Atk o MEBHAL VHAE A=
R
rh(a, §)= 42

a

1
gk A p(-)E BIR7SE 5ol ke © b’)% (e’ '2 Fevw FEu

71'M(a' B) = 0’.8 3
°f Atk ol AAREE o7t BHRFA BF d.mm—7¢iaﬂe A5t 2tk o] HEUS
NAREZE BARSF BARN

il a, B)=r5(a, B)=14(a, B)= a,B (4)
2 F712 stAn
3. A EX

of AAAL FlN HEH FEdeAdEEl dv B4 AT B WA X,
Xo o Xpe BEIEYE (VE AAE BRRe2RH 238 whel FEELGT 84, o
E&2d W ¢EIdFE 53 2o

L(a, B =a"8™ J] 27 “*OXw ),

o719 A I - )= A AES (indicator function)e}™, w=min(x;, %3, '+, X,) °) TH
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n(n— 1)[ Z\ log(% )]

E[leog(%):n ,0< 8w 8

n—1

(Bl x)=

ol, EX e 0< By well thsto,

n—1
log(—)
FoBy | x)= ,0< Bp<w 9)
2‘log(—)
o] ft}
CEEL R
o] AolME oA AE AAREEE olfsle FEU I U EgAPH} Amold <

Press (1989)9] =&dA 4" Heo] & v 1d ,:,of}x}_ﬁg o] &3l B3l AAl dE R

AA, Aty FEHFALAEF dig FEUSTAHE A8 Aste dFE ol& 2o 4F
& AAEETt 1 AgE olge ¥ 13 2o ¥ 18 FAAEY] A% R4S ¢=3,=34 %
2 ARsant. FnE, 25 @ WiAARgo Y Aae A fAlsA

E 1€ A 1 dxe e 2o a9 poll U FHAZZERESS (DI (99
005 0959 AFate BA4E TS oo FHAFEEAN %E pol APl EAFE
a" (g x)I Boll U BAFES BN(p x)Fn T2 AFHAA G5 10,0008 ¥HE A S
p=0.05,0.952 7%, 10,0008 F {a<a™(p x)}, (B<B(H x)}E ©EF3te At dg vl &S
Fa .

E 1 B2%0] Add FEUS AAAREE FEF7F AL Z9U 54 109 A4E FEHSAHES
F REUne AT ¢ F AU

n i a, B i a, B)

51 0.0488 0.9505 | 0.0474 0.9532
10 | 0.0504 09482 | 0.0471 0.9466
15| 0.0504 09535 | 0.0540 0.9491
20| 0.0489 09520 | 0.0506 0.9509
25| 0.0528 0.9468 | 0.0486 0.9529
30| 0.0517 0.9506 | 0.0515 0.9507

1 339 x88E

ol Al. Arnold 9} Press (1989)% 30M 9] ulx AdA 229 13 d5& FEFEoZ o A
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27 HelE $£2xdn 7HPsn $49 FANHETS £49 Lwin AR EES o] §30] Ho|x
oF BA g3t 30 Mo AgE 112, 154, 119, 108, 112, 156, 123, 103, 115, 107, 125, 119, 128,
132, 107, 151, 103, 104, 116, 140, 108, 105, 158, 104, 119, 111, 101, 157, 112, 115 (&$: X US
$). o] A5E FEYSARET HLad ENgdn @,

O A%, AFEHLAE AAFSE A, AAFEE BT B)% ol &% AFET HFA Ho]
z F3%g Fad a=E(al| x)=5.7206, A=E(8| x)=100.3943°19, AtFEx] EFH
Ae VVaral x)=1.0623, V Var(B] x)=0.624°131c}.

5. 48

B AFQ) HYE FX) I AABEEME Lwin AHREE (1972)7) ith 28y Lwing
ANARFTANNE 2RFE] AGRAL 7HAA H22 Armold®t Press (1983)e] 93t 44
Lwin AFAE X7} AetE k. Amold®t Press (1989)el ol3f AgE FHAQA FAAHEE Y
AE Lwin APAEEZE A1 L3 A8 BHME= vt=A] 22 4+E (hyperparameters) & 2 A sl
itk 158 AP HHE o)Edld 2EFEL FAste WHE AUgstd. 2 A9
A9 AR GutA 25 WS o83ty Ay BEAE e €A ¥k

B =FiAMe v A3 HAHE EXE W= 3
GEYSAIAEEE MLt 2dE S F3lo] At APHAEEA g FEWSHS
Fow mody Az F 1M RXo] FEUSAC A UZHES ¢ F AU Y2 B
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