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E =52 o] & A AHBayes factor)E o]-&38o] - (stationary) AR(1)2H ] A
213 A A S A3l AR} e Axgth B4 g AHEERE T
X AR B Z (noninformative prior distribution)& 713 3tk o] 3§ H-fo BEAH o=
AEE = Ho]2AAE ZAol BEE] At 7t R¥ o) thE AR E-E (posterior
probability) & BE HEHe® 2eldg Ax D AR A2e] Ao} o2 A
7t & RAH=AE AEST

o

=, AE%E.

2y
e

Fo8o: AR(HEF, A7 AA S, wo]2 AR}, FARE ARA

1. ME

ANZARE L A AP e E FAANEY AHE F, AAY AFFES & A
o] exe] 34 Hez Yyetiy, FEIAA {Z}= Zt = f(Z4-1,Zt-2,...) + & A
g Zreth 84 fo] R AFEF go] 2oln, LAY {¢} AE FHL F
d&A N(0,0%)E W2 WS4 (white noise process)e 7473 3ttt 53], EAA
{Z;}°l B4 121217 3] 7 3 4 (stationary first order autoregressive process)< W& w o]
S AR()A Ao Rean FERIHL Z, =0+ ¢Zi1 +e&(t =1,2,...,n) Zo] FY
Hi, FEHS 2,9 FEEEZE S 2o

f(z11¢,6,a)=\/g—mewp{—#(zt—cpzt-l—éﬁ}, ~1<¢<1, —0<§< 00, 0>0.

ol W, 12k-A+71 3| A A4 goll At 7MY AR 2 A thE 3} 2ol K719 RY (M) ez A
49 s AdAS L 2a

Mi:Z,~ f(z ] $,6,0), €&, i=1,2,... K, (1.1)

A7IA, &, CP®= {4 -1<¢<1}olTh
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a3l 289 dool A ¢o9t vlxdts b3 M 73, Ho: ¢ < ¢o, Hy = ¢ = ¢o,
§ AAgga sz b £33 FI2HE HHS 1A FE AR dE F A

Ho:¢=¢o, Hi : ¢ # po8 B3] AT 71Z4HH, b2 2 E AR (Hr : ¢ < ¢o
E= Hy ¢ > do)= 3t Zojth tidEd o2+ AR Ho7t 71 4= W B4
e AFFHE AR e Aok 28y} o8 & 4 AT ofuje] FHo| R o]
Ae ta BAEE A3 Ut o]HE EAIE 237 H8 nAF AUy SHA
AF7E AL APH 1 Qo) ol A3 7ttz-2 A o] th(Berger and Mortera, 1999).

=3, A7 AAS ¢oll Het 7HH B RS A3l Durbin} Watson (1951)9] D-Z A & o]
U Marr€}t Quesenberry (1991)2] NU-SA % 5o] 7173 g AHE=E =, o3 AAFA
FE AF7HE Ho : ¢ = 00] Folete 714 oA & H FA Zolete= At o] At ot
2hA] AREA QD ARIIAEQ Hy: ¢ = ¢oldo : B A)E ARt At & wjoll& o] &
TAFE AL E 4+ vk EA7F EAd s

gt o], Wl o] Xk Wb -2 F 7| o)) FAFILA S EE BYP(7HHE)E Tl A
& 90S Bt opet, nAAR Yo 2= AR F A wet M E AV 712 et
ol X A ek, wo] x|t WH & HE3tH 2 Zy o i ArFFE (posterior probability) S
ANToezN By A A5 E £33 & + v F-o Aok

2 =29 E AR(D)EE A7ZAALA ¢l 3t b5 HA, F, A9 45 ¢o €
(=1, 1)l tH3td My : ¢ < do, Mz : ¢ = o, Ms : ¢ > o, = 130 o] 2| HHE AHE
St Af dhok. olo] FAHH APYAFTE AHEH, A FH 34 (1998) 0 o 12} 2}47]
AAARE 7= deHBIAARY, yp = B + up, ue = dus_1 + €, ¢ ~ .4.d.N(0,1/7),
of el F 7Hd My : ¢ = ¢o, Mz : ¢ # ¢o(do: B A)oll HT FAH] A+
Aok o2k (B, 7)ol St AARERE 274 FLEEZG A - AVHEEE ZHE ST £,
AT FEF (1999) A& 12 A7 AR E M A= FIAARY, o = 26 + w,
u = Pup_q + €, € ~ i.0.d.N(0,1/7), ol A FFAE My b = do, Mz : ¢ < o,
Mz : ¢ > ¢, ol st FALH] AFH U} o2k (B, 7)ol 3 AHEZRE 274 A
¥l A5 2 (truncated normal distribution)2} FAE FAHAH ALAE Z (noninformative
improper prior distribution)E 7133l A Tk 919 F =& ZFoA A4lo] JE B33t 3l
o] o] o] = Q1 x}(Bayes factor)= L 43} Savage-Dickey WEH] 2] HElZ HBAZ £ Gibbs
MEHEZ o] &3t ZAA LR FAH3ATH
2 =E2dAE B4 99 (5,0)0 tldl] 47 g EZ FAE RHA AAEZY 71
of B5 AMRE &= oo 2AAE Aol AESH ALt AAZEES EUTh
2 =39 238 Ae FAR AFEZY A 3ol Wo|2AAE o] 83 HFHA
St ol tis 278l , 3- A= ol H T WP ES ALY A4 AR(N)EFES A
213 AA T ¢oll sl hF AP Y-S =3t A G o2 48 B4 F
2 AAARE AE3t o] 2E AL A= AR AABA

3
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K7he]l 28 2l(1.1)Y B Mg A& so]x
E3e Holzdatet) Z =
o, gejo] By Mol tidt B8 M;29 wlo] =X

&t FBAAA olgEE 7HF 7] EAH A
ol z = {z1,22,...,2,} 2 FHE
ji(2)E T2} 2ol Heoldrh

Bji(z) = m;(2) [ mi(2), i,j =1,2,...,K, 1 # ], (2.1)
o] 71 A, ml (2) = f¢€¢ 2 7 mile, 6, a) (¢,6,0|2)doddddpol 1, 7;(¢,6,0)= BF M; &}
oANA B (¢,6,0)el sl 7HER ARARZoH, L(¢,6,0lz) = [[i, flzkl¢,d,0)= =
‘?}—’f—(hkehhood function) & L}H-LHD} fﬂ m;(2)s B8 M;dolA BE zo st 349
5 U5 &4 (marginal density) E= o &8 YU 5 &4 (predictive density) 2t 2% E ).
2(2.1)Y 9u|E AHEH B Moﬂ 6}- FEESO tfet 2y Mo &3l BRE
L Z(odds)Z2M G = glon =3 28 Mo thdt 4o AAARZ 1,(,6,0)5 2
2o it 7tF A2 A ;‘4% }04 FH ] EH FE5E /M7 @ F 229 g8 QA H
= F 28 M;, M;9 vl(ratio)§ AHE S 2o AT £ 5 o).

Bao] the AMAAZETE gl wolA et A4 A8 27 dANHNE BE 25
et AARAEEZA FARHE A J-E‘E% 7R, ole 3 FAR AHEEE E3 £
A (improper) & -7} @l RAA AHAEEE AMEEE A Sole woj= ARt o
o A5 cj/ciol MEH O QlojA] ol & HEs AT 7} ok o] H 3 F Al Spiegel-

halter 2} Smith (1982) 7} A8t 7}4F 2] 44+ (imaginary constant) S o]-§ 3+ 7} A E g o)
3 &£ (imaginary training sample method), Berger2} Pericchi (1996)2] W] & o] 2 1
AHintrinsic Bayes factor, IBF), T+ O’Hagan (1995)2] & u] o] = ¢l A} (fractional Bayes
factor, FBF) 5& ©] &3t 12 = Jot. 39, Jeffreys (1961)= Z ol o3t AFA
2A Zt R3] 2Eom I3 QL B4 gsiAtl BFAR RAF AALILE 7}76
3 Afolle wo]2ARE AL FAAAM DY A5 ¢/t FHEE AF3A
=3

2 2ol g ARHES RolA B ol 2, By(s), & ol8ste] ThE3} 2
o] AojHrtt.

K -1
P(M;|z) = {Z% j,(z)} ,i=1,2,...,K, (2.2)
g=1"
A7IA pie 74 REo U3 AHGES oujein, dutd oz ZF By g AA AR E )
A8 e Brele LT @S FoAgt) nixgoz 7 2o 3t AAFHFES A4t
A Mg EHES FE EP S AT T AR 228 deth

3. AR(1)2™9| XJ|12|AA+ 40 st CtE5EH
A AR(D)TAANA A715 A AT A goll )] 23 2 dEAFL ns Bt
Myt ¢ < ¢o, My 1 ¢ = ¢, M3z : ¢ > go.
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o 3 AR B EZA B o= F L ¥ E(uniform distribution) &, 24 (4, o) F
AR RAY FEFEE, 283 (4, o)t ¢t NE SR IS 7T old o2} o3
3 e AAAERZE FA%Y

(¢,6,0) = mi(d,0) m:(¢), i=1,2,3
71 A,

7r,-(5,a)=ca', —0<d<oo, og>0,
i AR ¥ AF3 4 (normalizing constant),

m(8) = Ay, d€®={p] 1< <o},
7l'2(¢):1, ¢€¢2={¢|¢:¢0})
7r3(¢):‘—_1%a ¢ped3={¢|go <¢<1}.

A7 nd AAL 5% 2= {z1,22,...,zn}°] FAHEW FEFT+ b33 2ok
1 n
n/2 2
L(¢,6,0|2) = (2na?)™™ exp( 257 Ez — ¢zg1 — 0) )

2 o] ot FRBEUE P4 myz)s Bao] B3 AFAEES 2 5SS o8

ffooo f0°° 7i(¢0,0,0)L(do, 8, 0|2)dodd, i=2.

A9 ALAA 0% (5,4)°] N AL A7 AP AFVE R4} - FEVETSY B
SN B ol ool The T T ANEHE Atk

mi(e) = 185 T(272) 01072 ()2 [ Fyloa(2) ) - Foloa(2) ) |,
ma(a) = oo /2 DB ) - go(a) 4,
ma(z) = 1 93(250 'F(n 7 2) - g1(2) 712 gy(2)' /2 - [Fqﬁ(ge(z) 1v) = Fy(gs(2) : V)],

o7} A,

mi(z) = {f¢ed>.v J2o0 I3 mi(#,6,0)L(6,6,0)2)dodddg, i=1,3,

v=n- 2, C'z (ci/2)n~1/2q1—n/2,
g1(z) = Zt 1 2t - Z::f E::H—l Zt—1%p—1,
(2) = Zt L 2 = Z _ Ep—t-l—l Ztzp — {95(2)}’,
93(2') Ztn= ( — ¢ozt—1)® — n{Zt Wz — ¢02t—1)}2,
94(z) =

g1(2)(—1-g5(2)), 95(2) = g1(2) (o — g5(2)),
96(2) = g7(2) (1 — gs(2)), gr(2) = \/" ~2)g1(2)/92(2)

gs(2) = 91%2) { (1 - “) Zt— 2t2p—1 — Z? 11 Zp—t+1(zt 12p + thp—l)}
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o]z lAte| o3t AALFEY F84S H7H3tY) A +AE
4+ MATLAB(The MATH WORKS Inc., 1998)& AM-&-&}

Ao, 58 - HAEZ TR AL tedfFFE ]R3 AT
AR(DHE & 28E 0] Yt B4 A4 69 x50 Eat o’ Yt A 9§41

A 440317 DAY, Z]-ﬂﬂ—ﬂ ] ¢S -2 27 (-0.9,-0.7,-0.5,-0.3,0,0.3,0.5,
0.7,0.9) & wholl thall EEA7 n= 85 30038} WHEFEEATE 2 Ffol Hisf 2
T g0l tHE 4 AT goRtE (- 09 -0.5,0,0.5,0.9) A3t 5 A A& AW
o 2 AREA 7 2y Mol il 3005 WEH At @& AFHES] FoH EEHA
S (& 4.1)°) AN AT

F 41 NREY Ao BAAFE A7) o] ol RAEE Btk dRtALE MR
F (A8l ek FEF(true model)o] e} gholl sl AP sk 7 & eh(precise) &
) Afol MiEF oY MaRFo v AL EEo ZEAXNT Y oy, BF 99} ¢
o] 4 ¢od] Aol7t E4E EEHA= AR © FHopAle éJ«L— B

!

O

o2+ AR(DEYE S G2 F 7HA R89 A8E2A, B4 67 HH)S #Fe &
t A9 AY 00l 7H7hE S Fe Afolth WA A5 B o7t F @S e A
o2 238 ZLEA, oW 38 Aol vid FAEE o) AT FA S Ag e, 3
HRBYL Z, =117+087Z,_; + 2 ¢ A UtH(Box Jenkins, 1976, p196, p528). T
A2 A8 4 4 g2 FAY ANAAAFLA §=087S FAHLE ¥ AAY
e oy A8 AuE %o, old e A4S (& 4.2)9 AABAT

FHA A8 Z5 ¢7F AY 00l 77k s 2 Ao E A FALEA ARE
F Fd A5 FTAA 49 F ASFE 2 FHH A EA S "4175} ?—J_‘:’ P =R ‘i%?r]%’}
% tHKmenta, 1971). ©o]& H<do s AEHS Al sle] 2 ﬁx}ﬂoﬂ &} Durbin-
Watson 9] %"ﬂ’\é AR A, AABEATZ D =2297°11 AT Dy = 14124 A3
Eolztn ZE2X& £ St w3 244 ZW]Q-‘H?%\—’F—\_ ¢ = °ﬂ sl el A
doe 0= z”"i o 3AY &2 A8 499 g8 438 otsdRer 2 d3E
(3 4.3]° AAsH T

A F 250 S AAEE AHEY ol w9 FAE e AFE B &, ¢
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(& 4.1) 713 AAF ¢ AR(NEFE 2L ZHE A5 T 5 A A
M : ¢ <o, Ma:¢d=0¢o, Ms:¢>¢o (n=30, B¥FE 3003])

true Mean S.D.

[ bo model P(My) P(Ms) P(Ms) P(M1) P(Mz2) P(Ms)
-09 = -09 Mo 0.4140 0.4913 *  0.0947 0.1160 0.0834 0.1325
-09 < -05 M, 0.9307 *  0.0651 0.0042 0.1477 0.1360 0.0128
09 < 0.0 M, 0.9983 *  0.0016 0.0001 0.0117 0.0108 0.0009
09 < 0.5 M, 1.0000 *  0.0000 0.0000 0.0001 0.0001 0.0000
09 < 0.9 M; 1.0000 *  0.0000 0.0000 0.0000 0.0000 0.0000
-07 > -09 Ms 0.2705 0.4299 *  0.2996 0.1005 0.1390 0.2376
-0.7 < -0.5 M; 0.6236 *  0.3402 0.0362 0.2549 0.2173 0.0513
0.7 < 0.0 My 0.9658 *  0.0310 0.0032 0.0984 0.0861 0.0142
0.7 < 0.5 M, 0.9999 *  0.0001 0.0000 0.0005 0.0005 0.0001
0.7 < 0.9 M 1.0000 *  0.0000 0.0000 0.0000 0.0000 0.0000
0.5 >  -09 M3 0.1254 0.2144 0.6602 * 0.0987 0.1603 0.2587
05 = -05 M> 0.2810 0.5679 *  0.1511 0.1550 0.1164 0.1470
0.5 < 0.0 M, 0.8516 *  0.1333 0.0150 0.2052 0.1796 0.0271
0.5 < 0.5 M, 0.9946 *  0.0046 0.0008 0.0324 0.0273 0.0051
-0.5 < 0.9 M, 1.0000 *  0.0000 0.0000 0.0003 0.0002 0.0001
03 > 09 M3 0.0463 0.0823 0.8714 * 0.0549 0.0954 0.1503
-03 > -05 M3 0.1783 0.5169 *  0.3048 0.1128 0.1676 0.2505
-0.3 < 0.0 M, 0.6294 *  0.3256 0.0451 0.2580 0.2151 0.0509
0.3 < 0.5 M, 0.9825 *  0.0151 0.0025 0.0469 0.0398 0.0071
0.3 < 0.9 My 0.9996 *  0.0003 0.0001 0.0018 0.0012 0.0006
0.0 > -0.9 M3 0.0049 0.0089 0.9863 * 0.0126 0.0222 0.0348
0.0 > -0.5 M3 0.0507 0.2314 0.7179 * 0.0568 0.2000 0.2543
0.0 = 0.0 Mo 0.2358 0.5669 *  0.1973 0.1899 0.1404 0.1628
0.0 < 0.5 M, 0.8107 * 0.1573 0.0320 0.2216 0.1792 0.0429
0.0 < 0.9 My 0.9926 *  0.0048 0.0026 0.0229 0.0146 0.0083
0.3 > -0.9 M3 0.0004 0.0008 0.9988 * 0.0020 0.0036 0.0055
0.3 > -0.5 M3 0.0058 0.0347 0.9595 * 0.0117 0.0643 0.0759
0.3 > 0.0 M3 0.0743 0.4116 0.5141 * 0.0857 0.2104 0.2700
0.3 < 0.5 My 0.4324 0.4460 *  0.1215 0.2695 0.1958 0.0830
0.3 < 0.9 My 0.9210 *  0.0506 0.0285 0.1193 0.0754 0.0439
0.5 >  -0.9 M3 0.0000 0.0001 0.9999 * 0.0003 0.0005 0.0008
0.5 > -0.5 M3 0.0008 0.0055 0.9937 * 0.0026 0.0163 0.0189
0.5 > 0.0 M3 0.0294 0.2201 0.7505 * 0.0444 0.2234 0.2624
0.5 = 0.5 M> 0.2045 0.5550 *  0.2405 0.1858 0.1240 0.1468
0.5 < 0.9 M, 0.7348 *  0.1683 0.0970 0.2285 0.1428 0.0858
0.7 > -0.9 M3 0.0000 0.0000 1.0000 * 0.0000 0.0000 0.0000
0.7 >  -05 M3 0.0002 0.0012 0.9986 * 0.0024 0.0132 0.0157
0.7 > 0.0 M3 0.0072 0.0687 0.9241 * 0.0181 0.1333 0.1508
0.7 > 0.5 M3 0.0749 0.4548 0.4703 * 0.1075 0.1925 0.2453
0.7 < 0.9 M, 0.4863 *  0.3200 0.1937 0.2823 0.1706 0.1125
0.9 > 09 M3 0.0000 0.0000 1.0000 * 0.0000 0.0000 0.0000
0.9 >  -0.5 M3 0.0001 0.0010 0.9989 * 0.0019 0.0134 0.0153
0.9 > 0.0 M3 0.0014 0.0163 0.9824 * 0.0058 0.0630 0.0687
0.9 > 0.5 M3 0.0233 0.2304 0.7464 * 0.0441 0.2378 0.2711
0.9 = 0.9 Mo 0.2372 0.4502 *  0.3127 0.2565 0.1438 0.1297

* . AR 2 RE AAHE 2YY.
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(£ 42] 239 AN AAT7 ¢ =0.87A AR(1)E 8 A8 o3l
Ml:¢<¢Q,]\/]2:¢:¢O’M3:¢>¢O-O/] E}‘%’ﬁ@

¢ g0 | #4=¥ | P(My)  P(Ma)  P(My)
0.87 > 0.70 Ms 0.0000 0.0000 1.0000 *
0.87 > 0.75 M3 0.0000 0.0064 0.9935 *
0.87 > 0.78 M3 0.0016 0.1791 0.8192 *
0.87 > 0.80 M3 0.0063 0.5617 * 0.4320
0.87 > 0.85 M3 0.0242 0.9279 * 0.0480
0.87 = 0.87 My 0.0419 0.9313 * 0.0268
0.87 < 0.90 My 0.1351 0.8514 * 0.0134
0.87 < 0.92 My 0.3572 0.6353 * 0.0075
0.87 < 0.95 M, 0.8928 * 0.1062 0.0009
0.87 < 0.99 M, 0.9993 *  0.0007 0.0000

* A8 2HE AAHE 28, £ Box9 Jenkins (1976). n = 310.

(£ 4.3] 239 ANAAAT7 9 =09 AR(1)2F A8 ot
Mi:¢p <o, My:¢p=1co, M3:¢0> S tH5HA

¢ ¢o | 2ARY | P(My)  P(My)  P(Ms)
0 > -08 M; 0.0074 0.0762 0.9164 *
0 > -06 M3 0.0343 0.2640 0.7017 *
0 > -04 Ms 0.0884 0.5066 *  0.4050
0 > -0.2 M 0.1739 0.6163 *  0.2098
0 = 0 M, 0.3355 0.5552 *  0.1093
0 < 0.2 M, 0.6143 * 0.3375 0.0482
0 < 04 My 0.8718 *  0.1144 0.0138
0 < 06 M 0.9731 *  0.0242 0.0027
0 < 0.8 M, 0.9954 *  0.0042 0.0004
*A22HE AAEHE 28, £4: Kmenta (1971). n = 20.
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) A4 gogtol B4 FAA §t o)z} AL A9k tha ool RYH A eg:% aﬂ%
BRAT, ol B4e] FARE ASToA ARE FHLR 7197 A
900, 7 ool g7t FH LA WS Hold A%E o8l F BAS = aﬂr— _wc}

5. 42
19] 2B AAS HEAAL AT Y
olag o, wol Xk Hhye u}%— =¥ (7}
7He 7 2o s e 49T £ Joks APl 9

]_
Mo 2= H2d7) ol HYY 7 ¢ = do(do 1 €9

x
2
-
2
s
>z
>

3
A 4 91% EALZEY O 9
& A ok o] & *OJ A%E 7&:‘5‘} AR Az H_3H
ok A gA 2 =Fo A v} o} o] A7) tha] R H
o] o]Ro] R} iR éﬂr“ 2 =Rl AAlE et %*}5}“1, 53] 289 277t

Z48 o]29 2T B} o] £&E 3

DAAY] wRle] AR L A F Y LS AR FAE 34 (power func-
tion of test) & ©l-§3t] A HS ALT F At WAL HHY HEFARANAE &3
%:—71191 7Hd& AARste Aol RAAES 53t AR Y S AN £ 9oy, ojHT
A4 Aol o3t ARE T vjAE Jhedich ey 7hd o) Aol Aol
7}’“7“3 of e AAHE 7717 A Sk wepA B =RoMe 1 ddegn T
*&E £ o]-§3td gt TF AXAARE B =FAA o
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Bayesian Method for the Multiple Test of an
Autoregressive Parameter in Stationary AR(1) Model

1)

Kyungsook Kim? Young Sook Son?

ABSTRACT

This paper presents the multiple testing method of an autoregressive parameter in
stationary AR(1) model using the usual Bayes factor. As prior distributions of param-
eters in each model, uniform prior and noninformative improper priors are assumed.
Posterior probabilities through the usual Bayes factors are used for the model selection.
Finally, to check whether these theoretical results are correct, simulated data and real
data are analyzed.

Keywords: AR(1) model; autoregressive parameter; Bayes factor; noninformative prior;
posterior probability.
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