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Estimation of Geometric Mean for k Exponential Parameters
Using a Probability Matching PriorD

Hea-Jung Kim?2), Dac Hwang Kim3)
Abstract

In this article, we consider a Bayesian estimation method for the geometric mean of
k exponential parameters. Using the Tibshirani’s orthogonal parameterization, we
suggest an invariant prior distribution of the # parameters. It is seen that the prior,
probability matching prior, is better than the uniform prior in the sense of correct
frequentist coverage probability of the posterior quantile. Then a weighted Monte
Carlo method is developed to approximate the posterior distribution of the mean. The
method is easily implemented and provides posterior mean and HPD(Highest Posterior
Density) interval for the geometric mean. A simulation study is given to illustrates
the efficiency of the method.

Keywords : Bayesian estimation, geometric mean, invariant prior, weighted Monte
Carlo method.
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gg 2Ath (B 1]& (6,,605,0)F n=064°1 3 dojd 2AL4F 2HFE FHF Roloh

[ 1] #39] 2 &5

original( y=n—-2) best( y=n)
(6,,6,,05 . .
A A gk FAU% MSE FA % MSE

(1,1,1) 1.000000 1.0387489 0.0128259 1.0017394 0.0105368

(1,2,3) 1.817121 1.8984333 0.0444161 1.8219971 0.0359836

(1,5,10) 3.684032 3.8230321 0.1729619 3.6876061 0.1386465

2,22 2.000000 2.0738037 0.0496321 2.0017574 0.0434291

(3,3,3) 3.000000 3.1094335 0.1118389 3.0142650 0.0942327

(55,5 5.000000 5.1909142 0.3187658 5.0227563 0.2412505
(10,10,10) 10.00000 10.3669150 1.3265981 10.0359229 1.0215633

4. A5 FAF dF A% £¥SE7 HPD v3t

Z2d AH4E HABEA AARSGEEII HHES A E Al 7122 wolX ¢t FEF A}
AE2 A A(frequentist property)S TEsle A X E Hristes Wo] g AH&HI ot
(Berger & Bernardo 1989 ; Efron 1987 ; Ghosh ¢ Mukerjee 1992 ; Stein 1985 ; Welch®}
Peers 1963 ; Ye 1993 ; Ye ¢ Berger 19913 =), o]7]0] A€ 5E H/MHoZE Hlo]| X =4
N9 1—agHA ALF 29 S (posterior quantile)?] X3 3E (frequentist coverage probability)©]
1—a ol 2AetE AE Hrlsts wlolt [E 21 AUE AAFERES  Jeffreysd AR
GEEE(ASAASERT)E Algsled Rodgdozs IFFES ALt AMZ A Kol
. 2AFAME o8 7FA 0= (8), O, . 0k) A FFIF a = 005 095 i k=322
Tk A7 AlfE TEEHEY ANLdnYgEFSE 3 T2 AR o]FojRY.
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(FA2). 380 AME FEEMHOZ AFEE 0=(0,...,0,) 5 m/ 5 SYAD F,
mh EE 2o ([T ,0)V¢< 5,8 AgA7E BEe 8& pE Tk 97N
So= (TITE 10,0 5elm, )R Fo)R Aol Axdr. a8z, pe 67t 73
0,0 £8d 9 AIFHEES] FAgo] It

(BA3). GAL1TH FA2S myH HEARHRAN p<LoE HEFSE AP ¥ &S 92 T, o
Aol oA ALZEY o] e X ES FAHglo] .

[E 215 99 g ZdA n=64, m;= 10000, 2SI my= 20000& A}&3t A& gEolth
o] ®oll 93l ALY ANAYERIE AL AFHFEEIZNEH FHE B gE XFEE
o] Jeffreys®] AIAEFEREE o] 439e W 2ot o] AT et SAFES ¢ 5 I o=
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AdE AQBEREN AFEE L5590 /GRS FASE Jeffreyse) AARSRERT
o 498 AYL erdo

[£ 2] k=3¢ o AFEAT 005(095)9] E£I4&E

by (1,1,1) 1,23 (1,35 (2,2,2) (3,33 (655) (10,10,10)
uniform prior .080(.970) .065(.961) .082(.974) .078(.966) .072(.969) .074(.971) .065(.969)

suggested prior .050(.948) .041(.945) .054(.943) .046(.942) .047(.954) .057(.945) .050(.941)

[% 3le F 71X Abd SERTE Agae Wl A5 48729 gl wlelxet HPD
73+ Chen3} Shao(1999)7F Akg W& o] &3] T3 Rolth 3N 2MY FEETHLS
olgdte] B {09,j=1,2,,mE F&8A93 aa A7AH, 09 = (47,065, 6)
o el 2YEsd N1RBT 5= (T14,6,)"* 2l HPD 72te Hge vAz 748 43 E
22U e o8t 3% 4 3ok
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Ao {3(1) if y=10
0 XD EIBp< K2 i=180).
A71M, ¢ E DA 14 £X3E s, WdE AFAE dein, 4G9 w?
g o) g3l e
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LEATLE HEEA §;,

(24 3) (@A 2)9 A& o] &3ty g1} Zo) 7t F Rn) & EF T
R(n) — (" (J/n) 77 ((j+[l—a]n)/n)).

(A 4) B R(n) 3 7% & 7% 711 Ri(n) & 730k

(£ 3] 9o Wge o8t 5 ANUSEEE AL A o= (I14,6)" 9 90%
Mo]x|¢t HPD 7348 4% Ao ALy AABELES A9 L e HPD 73to] 5
AASEEEE ALReE e W) HPD TRc 49 HFd gia dAdl ees ¢ 5 9
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o ole [E 2]9X g Zo] ALE AHNFELEE ALY S W TFFE] o FESA Y
Ehd Ro2RH #5F 48 4+ o 223, [3d 112 FFAIFELEY Add AP ER
Eo o @2 F2 FHA Wl dotrr] At S-plus Wl CODAZte §& o] 43}

4& 29 RAe2 I EHZE WG VIS EHEE TS o8ty F& ol F

[ 3] #lo]x]t 90% HPD +#3+

by (L,1,n (1,2,3) (1,35) (2,2,2) (3,33 (56565) (10,10,10)
0.862807 1.600268 2.153778 1587956 2914781 3.643534 8.213945
(1.15252) (2.132954) (2.85308) (2.10884) (3.89924) (4.88400) (10.9164)
0.873263  1.629927 2.184603 1.614027 2.964171 3.730503 8.355785
(1.38123) (2.478859) (3.31175) (2.42538) (4.44803) (5.50537) (12.6092)

uniform prior

suggested prior

Trace (1 2 3) Kernel density
(1000 values per trace) 1 (1000 values)
: f"‘ i O
\ I\i *t‘.‘ Il
‘I
ll‘:‘_ (=2
0 500 1000 15 2 25
Suggested prior
l.f'.:_
N
N
2 o .
0 500 1000 15 2 25

Uniform prior

[29 1] 289 #3834 I

5. 48
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g AAFEREE o] &3 AFFAYL AL 53, 5 AFLEEEXRFEY AFR
He] 30| Esd EA AL A8 FEE BHE o8¢ /T BHZELYE ol&IR
. B3, Agd AATEETY TP FAE] A AREATY ZHRER WAL
I FRE A4 dnYFE AgskH

AP L F5to] AE ANFEREE ol 8F VR T AFFAHA 2T ARFEL
AHES H9E AFEAFY EPEER Hud 23 AQE AAGEEEZE 08T FHo ¢

B AFME AFRE E5E9 Vsl B WA FAY T3t =3l ey, o] &
220 B B BY E5E9 V8gE FRA% 4A HEE F s Aot
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