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A comparison between bayesian and other method for estimation of
scale parameter of Weibull distribution by using simulation
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Abstract
Weibull distribution is considered as one of the most widely distribution
applied in real life, Its similar to normal distribution in the way of applications,
it's also considered as one of the distributions that can applied in many fields
such as industrial engineering to represent replaced and manufacturing time
,weather forecasting, and other scientific uses in reliability studies and survival
function in medical and communication engineering fields.

In this paper, The scale parameter has been estimated for weibull distribution
using Bayesian method based on Jeffery prior information as a first method |,
then enhanced by improving Jeffery prior information and then used as a second
method ,moreover another Bayesian method has been suggested based on
Jeffery's method also, then a comparison between Bayesian methods with other
methods (Maximum likelihood estimator, Moment ,least squares) has been made
and then applied using supposed shape parameters, scale parameter , and
constant ¢ ,sample sizes (10,20,30,50,100) Finally the results showed the

superiority of Maximum likelihood ,While the second best estimation method
bounced between the first and second Bayes method and Moments method.
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3 5640992E-03 | 5.739921E-03 | 5.816293E-03 | 5.273099E-03 | 1.424481E-02 | 8.476927E-03 | pbe¥) eyl 4ay k
35 | 5.640092E-03 | 6.240109E-03 | 5.871492E-03 | 5.273099E-03 | 1.424481E-02 | B8.476927E-03 | abe¥) Gl A&k
1 25 | 2.256397E-02 | 2.150071E-02 | 2.297144E-02 | 2.109239E-02 | 5.697922E-02 0.0339077 AT ey Ty b
3 2.256307E-02 | 2.295068E-02 | 2.326518E-02 | 2.109239E-02 | 5.697922E-02 0.0339077 e ey Ay b
35 | 2.256397E-02 | 2.496044E-02 | 2.348507E-02 | 2.109239E-02 | 5.697922E-02 0.0339077 AT ey Gy ks
15 25 | 5.076893E-02 | 4.837664E-02 | 5.168572E-02 | 4.745783E-02 0.1282032 7.629231E-02 | pBed) Ay Ay b
3 5076893E-02 | 5.165932E-02 | 5.234659E-02 | 4.745783E-02 0.1282032 7.629231E-02 | aBe¥) oSy A&k
35 | 5.076893E-02 | 5.616095E-02 | 5.284341E-02 | 4.745783E-02 0.1282032 7.629231E-02 | e eyl Ay b
2 25 | 9.025587E-02 | 8.600285E-02 | 9.188578E-02 | 8.436958E-02 0.2279169 0.1356308 e sy Ak
3 9.025587E-02 | 9.183874E-02 | 9.306069E-02 | 8.436958E-02 0.2279169 0.1356308 el ) By ks
35 | 9.025587E-02 | 9.984175E-02 | 9.394386E-02 | 8.436958E-02 0.2279169 0.1356308 e ey Ay b
(5)ade
(100) gana ddad (ull) dalral Unil) cilay o £ gannal o) il ¢y
0 c AW ek [ LA ARk S ARk <) By )k asall Bk Clagall 22y sk a8
Aa jidal) alie ) s pual)
05 25 | 2.753122E-03 | 2.733192E-03 | 2.775481E-03 | 2.673664E-03 | 1.311412E-02 | 4.259669E-03 | aBe¥) Jsa¥) ady ks
3 2.753122E-03 | 2.842985E-03 | 2.791619E-03 | 2.673664E-03 | 1.311412E-02 | 4.250669E-03 | Be¥) eyl 4a;k
35 | 2.753122E-03 | 2.993467¢-03 | 2.80375E-03 | 2.673664E-03 | 1.311412E-02 | 4.259669E-03 | aBe¥l SisaYl 4by sk
1 25 | 1101249E-02 | 1.093276E-02 | 1.110192E-02 | 1.069466E-02 | 5.245649E-02 | 1.703868E-02 | aBe¥l Slay) ay ks
3 1.101249E-02 | 1.137194E-02 | 1.116647E-02 | 1.069466E-02 | 5.245649E-02 | 1.703868E-02 | abed) Cisa¥) Ak
35 | 1.101249E-02 | 1.197387E-02 0.011215 1.069466E-02 | 5.245649E-02 | 1.703868E-02 | aBed) Jsa¥) Ay ks
15 25 | 2477812E-02 | 2.459873E-02 | 2.497936E-02 | 2.406298E-02 0.1180271 0.0383372 BT Ry Ay b
3 2.477812E-02 | 2.558688E-02 | 2.512455E-02 | 2.406298E-02 0.1180271 0.0383372 Al sy &y b
35 | 2.477812E-02 | 2.694121E-02 | 2.523377E-02 | 2.406298E-02 0.1180271 0.0383372 BT Ry Ay b
2 25 | 4.404995E-02 | 4.373107E-02 0.0444077 4.277863E-02 0.209826 6.815468E-02 | aBeYI eyl daysh
3 4.404995E-02 | 4.548776E-02 | 4.466591E-02 | 4.277863E-02 0.209826 6.815468E-02 | abed) JSaY) Ahy b
35 | 4.404995E-02 | 4.789547E-02 0.04486 4.277863E-02 0.209826 6.815468E-02 | aBed) Say) A5y b
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CLS

PRINT " INPUT N"

INPUT N

p=2

DIM x(N), Y(N), RANK(N, N), a(N)
PRINT "Q,C"

INPUT Q, C

FOR 1J =1 TO 1000
FORi=1TON

a(i) = RND

X(i) = (-Q * LOG(a(i))) ~ (1/P)
Y (i) = (i)

'PRINT "X(1)=""; X(1)

NEXT i

PRINT "'========Bayas 1===="'
=0

FORi=1TON

s=s+x(i)"P

NEXT i

QBl=s/(N-1)

PRINT "QB1=""; QB1

MSEQB1 = (Q - QB1) * 2

PRINT "MSEQB1=""; MSEQB1

PRINT ":::::::::::::Bayes Q======""
QB2=s/(N+2*C-2)

PRINT "QB2=""; QB2

MSEQB2 = (Q - QB2) 2

PRINT "MSEQB2="; MSEQB?2

PRINT ™ Bayes 3=======""
QB3=s/(N+(2/C)-2)

MSEQB3 = (Q - QB3) 2

PRINT "QB3="; QB3

PRINT "MSEQB3=""; MSEQB3

PRINT " MLE
s1=0

FORi=1TON

sl=sl+x(i)"P

NEXT i

QMLE = (s1/N)

PRINT "OMLE="; QMLE

MSEQMLE = (Q - QMLE) ~ 2

PRINT "MSEQMLE="; MSEQMLE
PRINT ""========——MOMENT ======""
s2=0

FORi=1TON

s2 =s2 + X(i)

NEXT i

ss1=s2/N

PP =INT(1/P)

FACT=1

FORi=PPTO1STEP -1

FACT =FACT *i

NEXT i

QMo =(ss1/FACT) P
MSEQMo = (Q - QMo) " 2
PRINT "QMo=""; QMo
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PRINT "MSEQMo="; MSEQMo

PRINT * LEAST Square======""
FORi=1TON-1

FORK=i+1TON

IF x(i) > x(K) THEN

t =x(i)

X(i) = x(K)

x(K) =t
END IF
NEXT K
NEXT i
FORi=1TON
RANK(i, 1) = Y(i)
FORJ=1TON
IF Y(i) = x(J) THEN
RANK(i, 2) = J
END IF
NEXT J

RANK(i, 3) = LOG(LOG(1 / (1 - RANK(i, 2) / (N + 1))))
RANK(i, 4) = LOG(RANK(i, 1))
NEXT i

FORi=1TON
FORJ=1TO4
'PRINT RANK(l, J),
NEXT J
'PRINT
NEXT i

$S4=0: SS5 =0

FORi=1TON

SS4 = SS4 + RANK(, 3)

SS5 = SS5 + RANK(i, 4)

NEXT i

YY =Ss4/N

XX =SS5/ N

BO=YY - (P * XX)

QLS = EXP(-B0)

PRINT "QLS="; QLS
MSEQLS = (Q - QLS) ~ 2
PRINT "MSELS=""; MSEQLS

Cl=Cl+QB1

C2=C2+QB2

C3=C3+0QB3

C4=C4+QMLE

C5=C5 + QMo

C6=C6+ QLS
P1=P1+MSEQBI
P2 = P2 + MSEQB2
P3 = P3 + MSEQB3
P4 = P4 + MSEQMLE
P5 = P5 + MSEQMo
P6 = P6 + MSEQLS

QB1=0
QB2=0
QB3 =0
OMLE =0
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QMo =0

QLS=0

MSEQB1 =0

MSEQB2 =0

MSEQB3 =0

MSEQMLE =0

MSEQMo =0

MSEQLS =0

NEXT 1J

QB11=C1/1000

QB22 =C2/1000

QB33 =C3/1000

QMLE1 =C4/1000

QMol = C5/1000

QLS1=C6/1000

MSEQB11 = P1/1000

MSEQB22 = P2 /1000

MSEQB33 = P3 /1000

MSEQMLE1 = P4 /1000

MSEQMol = P5/ 1000

MSEQLS1 =P6 /1000

PRINT " "
PRINT "Bayesl=""; QB11; "MSEQB11=""; MSEQB11
PRINT

PRINT " "
PRINT "Bayes2=""; QB22; "MSEQB22=""; MSEQB22
PRINT

PRINT " "
PRINT "Bayes3=""; QB33; "MSEQB33=""; MSEQB33
PRINT

PRINT " "
PRINT "MLE="; QMLE1; "MSEQMLE1="; MSEQMLEL1
PRINT

PRINT " "
PRINT "MOMENT="; QMo1; "MSEQMo1=""; MSEQMo1
PRINT

PRINT "
PRINT "LS="; QLS1; "MSEQLS1=""; MSEQLS1




