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=nsidayalnisuanuasuiudanuasies p= 5263 uar ¢ =1 laaniinisutideya

aanilugwmenNImIuAqanan lunsdunm 5 qanan

# N3ANHLLTa U2 ANEN N9 anN9 sl AN RIRa s AR e aN19 Azl

4940 (MLE) uazdsuuuldnsu (GE)

n =100,250,500,1000

obts = observed time 5
N = 5000;

mugro0 = 0;
sdgro0 = 0;
bcmugra0 = 0;
bcsdgro0 = 0;
x_bcge = c();
conf_mugr = c();
bcconf_mugr = c¢();
out_msgr = c();
out_sdgr = c();

out_mumle = c¢(); out_sdmle = c()

:or(i in 1:N) ‘ »
R INENTNYINT

RS Ang A

for(i in 1:0bts)

{
data = Y<=time[i]
out = cbind(out,data)

}



data1

= (apply(out,2,sum)-0.5)/n

plot(gnorm(data1),log(time))

graph =

Isfit(gnorm(data1),log(time))

out_msgr = rbind(out_msgr,graph$coefficients)

# m’;“mﬁhﬂ@:mmé’qaﬁﬁmq:m@uﬂuqmm (MLE)

data2 = apply(out,2,sum)

a = data2[1]
b = data2[2]-data2[1]
¢ = data2[3]-data2[2]

d= data2[4]-datay
e = data2[5]-data

likelihood =

likelihood
}

a*(log(plnor

+(f*(|og(1_Enorm( 000,mumle,sdmle)))) m

(éOO,mumIe,sdmIe))))

+(c )-pInorm(400,mumle,sdmle))))
+ (d*(log(pln (800, mumle, s 500, mumle,sdmle))))
+ (e*(log (@l 800,mumle,sdmie)))

ﬂuﬁﬁﬂﬂw§WﬂWﬂﬁ

mumle = seq(4,6,0.05)

sdmle’é}m&éﬂﬂ‘im UNIINYIA

mmu =

ssd = c¢()

like = c()
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for (iin 1:41)
{ for (jin 1:31)

like = c(like,function_logn5(mumleli],sdmle[j],a,b,c,d,e,f))
mmu = c(mmu,mumleli])

ssd = c(ssd,sdmle[j])

}

max_like = max(like)

idx = 1:(41%31) ——— R
idd = idx[like== max_M
result = cbind(like[idd Ui Alid

out_msmle = rbind(out

# N13ANHINITUSUANLE

mu_bcgr = (out_msgr(,1

sd_bcgr = (out_msgr[,?]) I

boots = 500
out_msbcgr = c() -
for(j in 1:boots) [
1
{ il
= rinorm(n,mu_bcgfsesbegr

P LY AN YNITNYNT

outl=c Y

ARAHINTAUNMINYINY

data3 = Y<=time[i]
out1 = cbind(out1,data3)
}
data4 = (apply(out1,2,sum)-0.5)/n
plot(gnorm(data4),log(time))



graph1 = Isfit(qnorm(data4),log(time))
out_msbcgr = rbind(out_msbcgr,graph1$coefficients)

}

# NavnANUszainauuLtasaesdanuuldnsw (GE)
al = quantile(out_msbcgr{,1],c(0.05,0.95,0.025,0.975,0.005,0.995))
a2 = quantile(out_msbcgr,2],c(0.05,0.95,0.025,0.975,0.005,0.995))

'/ﬂ/

conf_mugr = rbind(conf_mugr,a1)

conf_sdgr = rbind(conf_sdgr,

# NN3UNANL FTN LML L'am (BCGE)
bcmu = mean(out_ms
bcsd = mean(out_msbc
bc = cbind(bcmu,b

bc_mu = bcmu-mu_b

bc_sd = bcsd-sd_bcegr
bc1 = cbind(bc_mu, bc_.
bcms = rbind(bcms,bc1)
a3 =al-bc_mu
a4 = a2- bc_sd

bcconf_mugr = rbind(b¢

2

bcconf_sdgr = rbind(be onf _sdgr,a4)

- SMEANENANIND S
AT Y

sdgro0 = ifelse(a2[1]<=sd && a2[2]>=sd,sdgr90+1,sdgr90)
sdgro5 = ifelse(a2[3]<=sd && a2[4]>=sd,sdgr95+1,sdgro5)
sdgr99 = ifelse(a2[5]<=sd && a2[6]>=sd,sdgr99+1,sdgr99)
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bcmugra0 = ifelse(a3[1]<=mu && a3[2]>=mu,bcmugro0+1,bcmugro0)
bcmugras = ifelse(a3[3]<=mu && a3[4]>=mu,bcmugro5+1,bcmugros)
bcmugra9 = ifelse(a3[5]<=mu && a3[6]>=mu,bcmugr99+1,bcmugro9)
bcsdgrao = ifelse(a4[1]<=sd && a4[2]>=sd,bcsdgro0+1,bcsdgro0)
bcsdgrob = ifelse(a4[3]<=sd && a4[4]>=sd,bcsdgros+1,bcsdgros)
bcsdgro9 = ifelse(a4[5]<=sd && a4[6]>=sd,bcsdgro9+1,bcsdgro9)
}

out_mugr = cbind(out_mugr,out_n

out_sdgr = cbind(out_sdgr
out_mumle = cbind(out_m

out_sdmle = cbind(out

bcge_mu = out_msgr

var_sdgr = var(out sd'

var_mumle = variout murﬁlﬁ @# AN variance 48998 MLE

v scmio = v Mﬁ’lﬂﬂﬂ‘ﬁﬂﬂﬂﬂ‘i

var_mubcgr = var x_bcgel,1]) # m&rlance 218938 BCGE

sdagmmmm ANR1INEIa e

mse_mugr = sum((out_mugr-mu)”"2)/N # A1 MSE 28993 GE
mse_sdgr = sum((out_sdgr-sd)*2)/N
mse_mumle = sum((out_mumle-mu)~2)/N # A1 MSE 184793 MLE

mse_sdmle = sum((out_sdmle-sd)"2)/N
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mse_mubcgr = sum((x_bcge[,1]-mean(out_mugr))~2)/N # A1 MSE 28993 BCGE

mse_sdbcgr = sum((x_bcge[,2]-mean(out_sdgr))"2)/N

av_msegr = (mse_mugr+mse_sdgr)/2 # A1 MSE 28473 GE
av_msemle = (mse_mumle+mse_sdmle)/2 # A1 MSE 229793 MLE
av_msebcgr = (mse_mubcgr+mse_sdbcgr)/2 # A1 MSE 28475 BCGE

bias_mugr = sqgrt(abs(mse_mugr # A1 bias 18991 GE
bias_sdgr = sqrt(abs(mse_s
bias_mumle = sqrt(abs(ms # A1 bias 18998 MLE
bias_sdmle = sqgrt(abs
bias_mubcgr = sqart(ab # AN bias 18971 BCGE

bias_sdbcgr = sqgrt(abs

# navAdNLszAnten
cc90mugr = mugro0/N
cc95mugr = mugr95/N
cc99mugr = mugro99/N
cc90sdgr = sdgr90/
cc95sdgr = sdgr95/
cc99sdgr = sdgr99/N m

peccsomugt Félnu&%’} N B ([ At e ———

bccc95mugr = bcmugr95/N

A AT URINYIA Y
bccc90sagr = bcsdgro0/N

bccc95sdgr = besdgros/N

bccc99sdgr = besdgr99/N
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=nsidayalnisuanuasuiufanuasies p= 5263 uar ¢ =1 laaniinisutideya

paniutasinenimuailefiduinisiduises 20% vesdaya

=] = a a aa 1 a '8 aca 1 |
# nM9AnTeueUlsEAnTnIneadian1sd s AN RnefAaeaan1aztinazidu
494n (MLE) uazdsuunldns v (GE)
n = 100,250,500,1000

cens = censoring 20%
N = 5000;

mugra0 = 0;
sdgro0 = 0;
bcmugro0 = 0;
bcsdgroo = 0;
out_ge = c();
conf_mugr = c();
bcconf_mugr = c();
out_msgr = c();
out_sdgr = c();
out_mumle = c(); | out=sdmie=-c

for(i in 1:N)

K o ﬂ%ﬂ?ﬂﬂﬂiwmﬂi

ST N 8§

out = ¢()



for(iin 1:zz)
{
obs = fail*i
out = c(out,obs)
}
obb = floor(out)

observ =Y[out]

out1 =¢()
for(i in 1:z2)
{

}
data1 = (apply(out1,2,
plot(gnorm(data1),log(
graph = Isfit(gnorm(data1),logf

out_msgr = rbind(out_msg

# n1avALsTannunRES

a = obb[1]-1 E | | J

b = obb[2]-0bb[1]-1 ¢ .

c—obbfsloﬁzuEI’JVlEWliWEl’]ﬂi

= obb[4]-ob 3] 1

-QRARINTAINIINY1A Y

function %gn20< -function(mumle,sdmle,a,b,c,d,e,f)
{
likelihood = ((a*(log(plnorm(Y[a],mumle,sdmle))))

+(log(dinorm(observ[1],mumle,sdmie))))

+(log(dinorm(observ[2],mumle,sdmile))))

(
(
(
(

126

(
+((b*(log(plnorm(Y[obb[2]-1],mumle,sdmle)-plnorm(Y[obb[1]+1],mumle,sdmle))))
(

+((c*(log(pinorm(Y[obb[3]-1],mumle,sdmle)-Inorm(Y[obb[2]+1],mumle,sdmle))))
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+(log(dinorm(observ[3],mumle,sdmile))))
+((d*(log(plnorm(Y[obb[4]-1],mumle,sdmle)-plnorm(Y[obb[3]+1],mumle,sdmie))))
+(log(dinorm(observ[4],mumle,sdmle))))
+((e*(log(plnorm(Y[obb[5]-1],mumle,sdmle)-plnorm(Y[obb[4]+1],mumle,sdmle))))
+(log(dlnorm(observ[5],mumle,sdmle))))

likelihood

}
mumle = seq(4.7,5.8,0.05)

sdmle = seq(0.55,1 .7,0.0,;
mmu = C() /

ssd = c¢()

like = c()
for (iin 1:23)
{ for (jin 1:24)

}} ,,,,
Zix_'fe;zﬂ”utl?ﬂﬂﬂiw El’]ﬂi

-9 [W"Tmm;;dgg H‘Wﬂ NYIRE

result —qblnd like[idd]

out_msmle = rbind(out_msmle,result)

# n3AnN13USuAeLRsNa9R LU lENI W (BCGE)
mu_bcgr = (out_msgr[,1])
sd_bcgr = (out_msgr[,2])
boots = 500

out_msbcgr = ¢()



out2 = ¢()

for(j in 1:boots)

}

#

{

X = rinorm(n,mu_bcgr,sd_bcgr)

Y = sort(X)
for(iin 1:zz)
{
obs1 = fail*i

out2 = c(out2,o'-
}
obb1 = floor(out2) _
observ1 = Y[out2]
out3 = ¢()
for(i in 1:z2)
{
data2 = Y<= observ1[i]
out3 = cbind(out3,data
} \Z
datad = (apply(outS, U
plot(gnorm(data3) Iog o‘bserv1

oo - RIS 1 1171 T

out_msbcgr =tbind(out_msbcgr, graph1$coefﬂ0|ents

ARIAINTU NN INYA Y

AsuNANsE LU eR s uLLlEns N (GE)

al = quantile(out_msbcgr{,1],c(0.05,0.95,0.025,0.975,0.005,0.995))
a2 = quantile(out_msbcgr,2],c(0.05,0.95,0.025,0.975,0.005,0.995))

conf_mugr = rbind(conf_mugr,a1)

conf_sdgr = rbind(conf_sdgr,a2)
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# N A ssN LT e B LT N s RS A wE e (BCGE)
bcmu = mean(out_msbcgr(,1])
bcsd = mean(out_msbcgr[,2])
bc = cbind(bcmu,bcsd)

bc_mu = bcmu-mu_bcegr

bc_sd = bcsd-sd_bcegr

bc1 = cbind(bc_mu, bc_sd)
bcms = rbind(bcms,bc1)
a3 =al-bc_mu
a4 = a2- bc_sd
bcconf_mugr = rbind(bc
bcconf_sdgr = rbind(bcc

-
K

mugrao = ifelse(a M?-r M, mug ,mugr90)
7l

mugr95 = ifelse(a1[3]<= 1[4 ]>= _‘ N u. C \ ,mugrob)

mugro9 = ifelse(a1[5] ,mugr99)

sdgra0 = ifelse(a2[1]<= 90-+1,5dgro0)

| T\ I
sdgr95 = ifelse(a2 3]<=sd &&a2l4]>=sd.s0 sdgr95)
Sdgrgg — ifelse( ~‘:mm:f» )
i
bcmugro0 = ifelse(a3[1]<=mu gr90+1,bcmugro0)

bcmugros = |felse(a3[3]< mu && a3[4]>=mu bcmugr95+1 bcmugras)

e 'fﬁufﬁ‘? BENTNEI R

bcsdgro0 = ifelse(ad[1]<=sd && a4[2]> sd bcsdgr90+1 bcsdgroo)
s

) n) Tj‘ji}j W]TWWF d
bcsdgro9 = ifelse(a4[5]<=s bcs 9+1,bcsdgr9

out_mugr = cbind(out_mugr,out_msgr[,1])
out_sdgr = cbind(out_sdgr,out_msgr[,2])
out_mumle = cbind(out_mumle,out_msmle[,2])

out_sdmle = cbind(out_sdmle,out_msmle[,3])
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bcge_mu = out_msgr[,1]-bcms[,1]

bcge_sd = out_msgr[,2]-bcmsl,2]

ms_bcge = cbind(bcge_mu,bcge_sd)
x_bcge = rbind(x_bcge,ms_bcge)

# nMsvnAntsernniuLqpresisnnzaziilugege (MLE), 3auuvuldnan (GE) uas

'I//ﬁvariance 18993 GE
-
" e ——

Asuuuldnsnilsus e (BCGE)

var_mugr = var(out_mugr)

var_sdgr = var(out_sdgr)

var_mumle = var(out_

var_sdmle = var(out_sc

mse_mugr = sum((out_mu MOYNE |- ikl 4 # A1 MSE 28998 GE

, , # A1 MSE 28438 MLE
_,u‘-j.g"‘fu} Jd’ . o
o&sdmle -sd “ZY/N A

A1 MSE 289795 BCGE
mse_sdbcgr = sum((xjy:ge[, -

v mseqn - wﬁwm #9193 WA Fertcs

av_msemle = m e_mumle+mse sdrple )2 # A1 MSE 1 \1 3 MLE
av ms@%’ﬂ ErG R TEHRIN ) A FE “EFEPCGE
bias_mugr = sgrt(abs(mse_mugr-var_mugr)) # A1 bias 19991 GE

bias_sdgr = sqgrt(abs(mse_sdgr-var_sdgr))

bias_mumle = sgrt(abs(mse_mumle-var_mumle)) # A1 bias 19998 MLE
bias_sdmle = sgrt(abs(mse_sdmle-var_sdmle))

bias_mubcgr = sqgrt(abs(mse_mubcgr-var_mubcgr)) # A1 bias 19991 BCGE

bias_sdbcgr = sqgrt(abs(mse_sdbcgr-var_sdbcgr))
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# M AL sy @na AN ety
cc90mugr = mugroo/N # AndutlsyAnSAnnidesiuredda GE
cc95mugr = mugr95/N
cc99mugr = mugr99/N
cc90sdgr = sdgro90/N
cc95sdgr = sdgr95/N

cc99sdgr = sdgr99/N

.
bccc90mugr = bemugr90/N A AIANTITZANEANNITANUTENND BCGE
bccc95mugr = bcmugr )
bccc99mugr = bemugro9/N
bccc90sdgr = besdgro0/N
bccc95sdgr = besdg
bccc99sdgr = besdgr |
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