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A Bayesian Approach to Replacement Policy
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Abstract

This paper considers a Bayesian approach to replacement policy model
with minimal repair. We use the criterion based on the expected cost and
the expected downtime to determine the optimal replacement period. To do
so, we obtain the expected cost rate per unit time and the expected
downtime per unit time, respectively. When the failure time is Weibull
distribution with uncertain parameters, a Bayesian approach is established
to formally express and update the uncertain parameters for determining
an optimal maintenance policy. Especially, the overall value function
suggested by Jiagn and Ji(2002) is applied to obtain the optimal
replacement period. The numerical examples are presented for illustrative
purpose.
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Fe7F 75k A" ek F Ao HAA M (maintenance policy)ol Aol AL
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T2 sty FHYo wAAgAS A v. Mazzuchi®t Soyer(1996) 18] 3L Sheu,
Yeh, Lin®} Juang(1999)& Boland(1982)7} 11el3t WA= thalo] Hjo]= B4 o
Aol HAe wAAGANS et Park, Jung® Yum(2000)& $28]7F 7Fs 3k A~
o 3l R AR L 18393, Sheu, Yeh, Lin® Juang(2001)< #|o]= #4
o Ale] HA] R AAYS HAAGT. olgst 7[Ee FErt Thegh A|Z~E
gt B EYol QlojA HA] nAgdAS AAsty] fl8lA AFES V&2 TeAt
= 7] 4] &(expected cost rate per unit time)o]t}. 13y, AJAES &3=d U
o} Al2~Hle] H]7Fs Al IHdowntime) A& o2 wAIsHA & Hnko] ofyg} A&
kel 9l FaskA oo & QgRlo]7] wiime B Aol ST VI
] &3} G A7+ B 75 Al 7Hexpected downtime per unit time)S 34 a1e]&kaL
24 gk}, &, 71dgi8] 82 71| 7bs Al el A g #o] X9k S WA A S At
staLzb gk,

2o A= BAVIIH ) setell Al 2Ele] o] WAStH HAFEE st
i, A ol A ARERFell SJslA] A AlAEI O R WA E = WA R tiste] w9 A
g 71de] 83 A 71 s A gl A S wo] X9t ST o] H A o] A
QS AAstaLA gtk 53], SAEVE A2 4 S9AIZME 7 di8]E-3 7] o]
7HEAIZol gt o 7les aEE HAo wAAAS AAstr] HElA Jiang<t
b3l =W H8F4=(overall value function)E ©]-&3t}
s 2

B =5L fo7 FAHCL 240 ME BA7|ZE Fote A 2AE
ago] At HAFEE shal AlFH xoll A wAlshE B diste] Al W
Ho g2 A 7l gin]&3 G A e 7FE A e FRekal F A ] wA| A A
S AAY 3" = 2-oA s wAEFH tlste] o]zt S el wheA]
2t 71gie] g2 SA e e 7bs A RS Rekar, o] o 7S o] &% FUH
s Aost, olo]l AR Ao wAYYE AT I, Zgo] hI =3
AAS A7 93 =24 A A 2 (adaptive replacement policy)ol t3le] A
stoh, Al 4o A= A" a1A[ZEe] ofo] Bt (Weibull distribution)E & o

TAA dE S 3HAA ARbE Holx<t WAl H Ao wAH AL At

2. 49 wAAHH
2.1 ©9AZFS 7)) &

oA gk FEl7t sk Al AEe g B R tiste] S At
Zlgu] ol ZAG HA o wAAANE aHtat. HA wAGAES dAsH] 98
= GYAZFE 7R ES et slhi=dl, ol A|~Ee] Ztidd o] (expected
cycle length)®} &7]t)H]&(total expected cost)S F3to 2 AAFHCE WA, B =
wolA el e WA gk GeAtE vE2 o3 Po] FEdS &
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Aulgolw, o & AxEle] Huafugoln, gt A
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1 O [e] .

NP BAN TFA 7o) FE= sbg de) ASHE BE F Sl st
BEag welsy Asde ngEdrE e go

A(H)=aBtPt, £>0,a>0,8>0. 2

nkek AjxEle] wgAZro] Sfo]BRE S Mt sFAEa (¢ prb FolAW, &
AAIZE 71t 82 b5 o] Falzlich

c,+ cmLXaBtB*l dt
E[C(X)]a,B]=

X

2.2 EAIZG Z1gi8] 7 A

A HZFE AT 2,189 deA

1. r\'

g g A TE oA
A Az g AoE AR W e AR AL A el A
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2.3 HA e wAA A
21 (5)e] @Az 71gin] 71s A F
%”ﬂ J—Eﬂf‘} ZV*«] JJ-Xﬂxq "1% a# iz g}, olHek F Y| A A
o WAIAHALS HATY] fEA G o ok Ao wAAFAS AHHA, A
1o BA7IZE ¢ ok 2 5 A=
X+ Boland(1982)¢] #

dElAa.B] _y _dEIXX]aBl _,
dx ’ dx '
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o(p)=Llctd) (B=B)) BB

TTard (B ppo et OTPERER (10)

21 (10)ell geold WERRREAA APHA RS B82S s Z UEES 1]
Y= they Zo] o]Akd W el L (discretization of bata density)? FE|E W3
A A AR&sk= Aol FtH(Soland(1969) #H%).

P, =Pr(=8) (11)
B+ 6/2
|7 a®rdp, =12k

B,-6/2

AZIA, B=B,+ 6(2/-1)/2, 6§=(B ,~B )/k°I

aeal, B5E0] AR S (prior independent)o]#tal 7FEEIH, (9 pel AFARA
S5 2 Z (joint prior probability distribution)™ 21 (9)¢} (1) & v}y 7o)
T3 5 AT

p(a,B) =Aa)Pr(B=5) (12)

= Fl(ja> aaflefbaP,.

ojAl wjol=dAo A ] ST ViR 2 B g9 pol ARHSFEEEE 1
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m € Cm(ib)X I
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2oL, A (2)eA Aogd nFEFT
EXT 318949 2ol & 4 (98 &
o 3]

31 Ao} ol mE 9 pel
.
ElDX0] =E, ;[ EIIXX) | a,B]] (14)
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3.3 A9 wAA A

o] Aol Mt A (13)e] Folxl wlo|=arlol Aol wheAIZk F|ehul &3} A (14)0]
Mol =g oA TeAT A bEAS B ne@ HAAe] wAAA
biidh @ ole@ gl AT Ade wAgug sl Ad
of o5 HAo mARAL AvuA A (13 Y SN A dE L
sats HAo WAZE v, o A (100 Qe SHART Ao AL

HA o] HA7ZE v, = Mazzuchish Soyer(1996)°] A& o]-&sto]
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I, (0 E SSIAFE HIFEAIZE] T
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Dmin
VBz(X):m~ (16)

YRR, BREF p(0% v (»E olEdste] e 2 FUFIFE A9E F

V(0=w,v5(x)+ wyvp(x). (17
A7, e SHARYE 7 gl tE TES Aol = SRIAREE H7EE AR
o gk ZFEARA o+ w,=1 S ST webd, A ADd de FUFRIT
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o] HollM= =54 wARAS st Fdot olF S A AEE Al
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Rty )= A fexpl=HO0)
ojtt. o714, H(f)=J0[/7(t)dt=atB°]E‘r. IEER 4 40,0 = (ikelihood
function)= tS3 o] 3|z},
L(a,B | ty,ty, ", t,)= {HaBtB 1}exp{ ax?}. (18)
mebal, A (12004 Aold wase] AFAAGELEEY A (18)9] $EFd5E o8

st o9 Y AEEE %E(]omt posterior probability distribution): th&-3}
77-1:].
= .

7 — —
Aa,B | £,y t ) [[[aB ,t?’ 'exp{-ax"}a? ‘exp{-ba}P, (19)
=1
S Ral Bty ty ot )=RaB by, to, 0t )/ Pr(B=B by, £yt )01 2% o f] 231
H A5 85 5 ¥ (conditional posterior probability distribution)+ ©-S-3F #Z o).

n

(b+ XBI)H+
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4. TR H

wrl A e ARG Z1oe g Z a7 Es A Rl A H A o] A
R \‘41 3k oWlo]= A WS AAl AEE T Adystux o Agsax
3= AFE = Mazzuchi®h Soyer(1996)9] =io 245 %d 32|t} Mazzuchi
o} oyer(1996)g oAt FdatA A (9 2 (1Dl A= & g AHHEE
TEANM =21, b=3, ¢=2, d=2, B,=1, p,=3°=L 7M1, ¢ =10,
c.,=3. d,=15, d,=10°l&taL 7F4stat

FPE

<GE 41> S9AIEE 710883 7] 7Es ARl AR H A o] wlo]= aAl A

w;  Cycle AR = Xy Ve(xy)

0 - 1.557 0.98505
1 0.050 0.094 0.196 0.268 0.290 0.329  2.342 0.98969
0.332 0.347 0.544 0.732 0.811 0.899

0.3 2 0.359 0.368 0.380 0.650 1.523 0.98593
3 0.090 0.100 0.160 0.346 0.407 0.456  1.775 0.98811
0.470 0.494 0.550
0 - 1.675 0.98197
1 0.050 0.094 0.196 0.268 0.290 0.329  2.866 0.98874
05 0.332 0.347 0.544 0.732 0.811 0.899
' 2 0.359 0.368 0.380 0.650 2.349 0.98529
3 0.090 0.100 0.160 0.346 0.407 0.456  3.426 0.98891
0.470 0.494 0.550
0 - 1.805 0.98499
1 0.050 0.094 0.196 0.268 0.290 0.329  3.491 0.99141
0.7 0.332 0.347 0.544 0.732 0.811 0.899

2 0.359 0.368 0.380 0.650 3.694 0.98970
3 0.090 0.100 0.160 0.346 0.407 0.456  7.500 0.99338
0.470 0.494 0.550

i 4100 @A 7 eS8 Gk 71t}1ﬂl7}547&°ﬂ 7% He]=
A Ao e HA el wx7|te]l vEht vk WA,y =03 ¢ W, AHHASEEET
= ol&ste] 4 (179 FWFRIT V(s AWE k= Hlol= A oAM o] 2
A7 8 BY, HA o] BAVE x=1557° ¥ & F Utk F, FUF
s Az AsiAe 1557 A A E=E Al 2"o R wASH fvks
Aolar, ojuj o] FAIY ZHH B E[ Axy)]=9.757127 °13L, AT 7] ehH]
THEANRE ElD(x%,)1=20.748978 ©1th. 18] 919F o] AAH A o] wo]= A
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BA(x,=1.557)=
o o]z wAA A

o kg

9% 5 9 35 12 o 249 HA wA
NZE olgstel g psh piE T, oF @ Agdtel FARIEE B 7
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wohol dg BHALS AT 5 e W] B,

5. 2 &

& mwdlM s et 7he e AlaRlel ti H Ao wA g Al g wol= He
WS AT 53], A AHS &t A oer TS v HTHEA
s @A argste] 71E] Bl &l 2AR AFAINE ST agARe] &8
AAE WESE B oo pE e Aol xE @ w Ho]= Ao @Azt
g 71HH] &3 A TR 7 AIES Arekal o] F VeSSl L E A
Ao wAFVE AAss e AAsgler, =54 wAH Ho = v
ATt
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