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Tusunsuldduiunisuanuasuuuianuaines

nadifieyafinisuanuasuuufenuesues p= 5263 uaz o =1 laeinsutiedeyn

aaniflutasdanisiiuunqanatlunisdans 5 qaiaan

# nMeAne B uieulss@ninneesdanisdssun A nim e s e nnsinasilu

4949 (MLE) uazasuwuuldns (GE)

n =100,250,500,1000

obts = observed time 5

N = 5000;
mugrgg =0;
sdgr90 = 0
bcmugra0 = 0;
bcsdgro0 = 0;
x_bcge = c();
<‘:onf_mugr =ic();
bcconf_mugr = ¢();
out_msgr = c();
out_sdgr = c();
out_mumle = c¢();
for(iin 1:N)

{

X = rlnorm(n,mu,sd)

Y = sort(X)

mu = 5.263;
mugros = 0;
sdgro5 = 0;
bcmugros = 0;
bcsdgros = 0;
bcms = ¢()
conf_sdgr = c¢()
bceconf_sdgr = ¢()
out_mugr = c()
out_msmle = ¢()

out_sdmle = ¢()

# nsmAszunuddeasuunlgEnsn (GE)

time = (1:0bts)*200

out =c¢()
for(i in 1:0bts)
{

data = Y<=time][i]

out = cbind(out,data)

}

sd =1
mugr99 =0
sdgr99 =0
bcmugro9 =0
bcsdgr99 =0



datal = (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)

# mswAlszanudandsnianinaziiugege (MLE)
data2 = apply(out,2,sum)
a = data2[1]
b = data2[2]-data2[1]
¢ = data2[3]-data2[2]
d =cdat§2[4]—dat32[3]
e = data2[5]-data2[4]
f = n-(a+b+c+d+e)
function_logn5<-function(mumle,sdmle,a,b,c,d,e,f) s
{.
likelihood = (a*(log(plnorm(200,mumle,sdmle))))
+ (b*(log(plnorm(400,mumle,sdmle)-pinorm(200,mumle,sdmle))))
+ (c*(log(pInorm(600,mumle,sdmle)-plnorm(400,mumle,sdmle))))
+ (d*(log(plnorm(800,mumle,sdmle)-plnorm(600,mumle,sdmle))))
+ (e*(log(plnorm(1000,mumle,sdmle)-pinorm(800,mumle,sdmle))))
+ (f*(log(1-plnorm(1000,mumle,sdmle)))) .
likelihood
}
mumle = seq(4,6,0.05) - § -

sdmle = seq(0.5,2,0.05)
mmu = c()
ssd = ¢()

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

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

ssd = c(ssd,sdmlefj])

}
max_like = max(like)
idx = 1:‘(41 1)
idd = idx[like== max_like]
result = cbind(like[idd],mmu[idd],ssd[idd])

out_msmle = rbind(out_msmle,result)

# naAnn1siuAewdesresisuuuldns W (BCGE)
mu_bcgr = (out_msgr{,1])
sd_bcgr = (out_msgrf,2])
boots = 500
out_msbcgr = c()
for(j in 1:boots)
{ L ]
X = rinorm(n,mu_bcgr,sd_bcgr)
Y = sort(X)
out1 =c¢() i : -
for(i in 1:0bts) ‘
{
data3 = Y<=time[i]
out1 = cbind(out1,data3d)
}
data4 = (apply(out1,2,sum)-0.5)/n
plot(gnorm(data4),log(time))
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graph1 = Isfit(gnorm(data4),log(time))
out_msbcgr = rbind(out_msbcgr,graph1$coefficients)

}

# navAUssunamuutisresisuuuldne v (GE)
a1 = 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)

# navnAndszanauuLdasresiauuldnsmiusudniewides (BCGE)
bemd = mean(out_msbegr{,1])
bcsd = mean(out_msbcgr(,2])
bc = cbind(bcmu,bcsd)
bc_mu = bcmu-mu_bcegr
bc_sd =bcsd-sd_bcgr
bc1 = cbind(bc_mu, bc_sd)
bcms = rbind(bcms,bc1)
a3 =al-bc_mu
a4 = a2- bc_sd
bcconf_mugr = rbind(bcconf_mugr,a3)

bceonf_sdgr = rbind(bcconf_sdgr,a4)

mugr0 = ifelse(at[1]<=mu && a1[2]>=mu,mugr90+1,mugro0)
mugr95 = ifelse(a1[3J<=mu 8& a1 [4]>=mu,mugr95+1,mugro5s)
mugr99 = ifelse(a1 [5]-<=vn'ﬂu && a1[6]>=mu,mugr99+1,mugro9)
sdgro0 = ifelse(a2[1]<:sd && a2[2]>=sd,sdgr90+1,sdgr90)
sdgr95 = ifelse(a2[3]<=sd && a2[4]>=sd,sdgr95+1,sdgro5)
sdgr99 = ifelse(a2[5]<=sd && a2[6]>=sd,sdgr99+1,sdgr99)



bemugro0 = ifelse(a3[1]<=mu && a3[2]>=mu,bcmugr90+1,bcmugra0)
bemugr9s = ifelse(a3[3]<=mu && a3[4]>=mu,bcmugrd5+1,bcmugrab)
bemugra9 = ifelse(a3[5]<=mu && a3[6]>=mu,bcmugr99+1,bcmugra9)
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besdgro0 = ifelse(a4[1]<=sd && a4[2]>=sd,bcsdgro0+1,bcsdgro0)

bcsdgros = ifelse(ad[3]<=sd && a4[4]>=sd,bcsdgros+1,bcsdgrod)

bcsdgro9 = ifelse(ad[5]<=sd && a4[6]>=sd,bcsdgro9+1,bcsdgro9)

}

out_mugr = cbind(out_mugr,out_msgr[,1])

out_sdgr = cbind(out_sdgr,out_msgr[,2])

out_mugnle = cbind(out_mumle,out_msmle[,2])

\
out_sdmle = cbind(out_sdmle,out_msmle[,3])

bcge_mu = out_msgr{,1]-bcmsl[,1]
bcge_sd = out_msgr[,2]-bcmsl[,2]
ms_bcge = cbind(bcge_mu,bcge_sd)

x_bcge = rbind(x_bcge,ms_bcge)

# N AszanniuuLqaresisnazinaniiugeqe (MLE), Fauuuldnsa (GE) uaz

S l¥nsmfidfusnendes (BCGE)
var_mugr = var(out_mugr)

var_sdgr = var(out_sdgr)

var_mumle = var(out_mumle)
var_sdmle = var(out_sdmle)
var_mubcgr = var(x_b‘cge[,1])

var_sdbcgr = var(x_bcgel,2])

mse_mugr = sum((out;mugr-mu)“Z)/N
mse_sdgr = sum((out_sdgr-sd)"2)/N
mse_mumle = sum((out_mumle-mu)”*2)/N

mse_sdmle = sum((out_sdmle-sd)”"2)/N

# A variance 18498 GE

# A1 variance 194998 MLE

# A1 variance %8478 BCGE

# A1 MSE 124793 GE

# A1 MSE 18493 MLE
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mse_mubcgr = sum((x_bcge[,1]-mean(out_mugr))*2)/N # A1 MSE 12998 BCGE

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

av_msegr = (mse_mugr+mse_sdgr)/2 # A1 MSE 108435 GE
av_msemle = (mse_mumle+mse_sdmle)/2 # A1 MSE 19495 MLE
av_msebcgr = (mse_mubcgr+mse_sdbcgr)/2 # A1 MSE 12473 BCGE
bias_mugr = sqrt(abs(mse_mugr-var_mugr)) # AN bias 18498 GE

bias_sdgr = sqgrt(abs(mse_sdgr-var_sdgr))

bias_mumle = sqrt(abs(mse_mumle-var_mumle)) # AN bias 18998 MLE
bias_sdmleL = sqrt(abs(mse_sdmle-var_sdmle))

bias_mubcgr = sqrt(abs(mse_mubcgr-var_mubcgr)) # AN bias 184995 BCGE
bias_sdbcgr = sqgrt(abs(mse_sdbcgr-var_sdbcgr)) -

# nsmeAndunsy@naAanuidesiu

cc90mugr = mugroo/N # AndutlseANaANNITeuTeE GE
cc95mugr = mugro5/N

cc99mugr = mugro9/N

cc90sdgr = sdgr90/N

cc95sdgr = sdgr95/N

cc99sdgr = sdgr99/N

bcec90mugr = bemugroo/N # Andutls=AviaAnuidesiuaedia BCGE
bccc95mugr = bemugros/N ) ’

bcee99mugr = bemugrod/N’

bcec90sdgr = bcsdgro0/N

bcec95sdgr = bcsdgrQS/N '

bccc99sdgr = besdgro9/N
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) -y = < [ ¥ o " Y
RTUABYANNITUANUAILLUKDNUBTNER P = 5263 uar o =1 Tﬂf_l‘/l’m’]il.l,‘l_l\‘i‘ﬂﬂuuﬂ

aaniilutasdaenisimunilesiduiniaduited 20% 1esdaya

# nsAnEIFuueulssAnSnnaedlsnisdssun AN RmasAaed s sina sty

§947 (MLE) usedsuunuldnsv (GE)

n = 100,250,500,1000

cens = censoring 20%

N = 5000;
mugrQE) =0;
sdgr90 = 0
bcmugro0 = 0;
bcsdgro0 = 0;
out_ge = c();
éonf_mugr =)
bcconf_mugr = c();
out_msgr = c();
out_sdgr = c();
out_mumle = c();
for(i in 1:N)

{

X = rinorm(n,mu,sd)

Y = sort(X)

# namALszunaudatisuuuldne v (GE)

fail = cens*n

zz = n/fail

mu = 5.263;
mugr95 = 0;
sdgros = 0;
bcmugros = 0;
bcsdgrod = 0;
x_bcge = c();
conf_sdgr = c()
bcconf_sdgr = c()
out_mugr = c()
out_msmle = c¢()

out_sdmle = ¢()

out_ge = c(out_ge,zz)

out =c()

sd =1
mugr99 =0
sdgr99 =0
bcmugro9 =0
bcsdgro9 =0

bcms = ¢()
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for(i in 1:z2)
{
obs = fail*i
out = c(out,obs)
}
obb = floor(out)

observ =Y[out]

out1 = c()
for(i in 1:zz)
{

data = Y<= observ[i]
out1 = cbind(out1,data)
}
; data1 = (apply(out1,2,sum)-0.5)/n
plot(gnorm(data1),log(observ))
graph = Isfit(gnorm(data1),log(observ))

out_msgr = rbind(out_msgr,graph$coefficients)

# MamAnszanaudaedsniasiaziiugeqa (MLE)
a = obb[1]-1 *
b = obb[2]-obb[1]-1
¢ = obb[3]-obb[2]-1
d = obb[4]-obb[3]-1 . :
& = obb[5]-obb[4]-1 :
function_logn20<-function(mumle,sdmle,a,b,c,d,e,f)
{
likelihood = ((a*(log(pinorm(Y[a],mumle,sdmle))))
+(log(dinorm(observ[1],mumle,sdmle))))
+((b*(log(plnorm(Y[obb[2]-1],mumle,sdmle)-plnorm(Y[obb[1]+1],mumle,sdmle))))
+(log(dinorm(observ[2],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,sdmle))))
+((d*(log(plnorm(Y[obb[4]-1],mumle,sdmle)-pinorm(Y[obb[3]+1],mumle,sdmle))))
+(log(dinorm(observ[4],mumle,sdmle))))
+((e*(log(plnorm(Y[obb[5]-1],mumle,sdmle)-plnorm(Y[obb[4]+1],mumle,sdmle))))
+(log(dinorm(observ[5],mumle,sdmle))))
likelihood
}
mumle = seq(4.7,5.8,0.05)
sdmle = seq(0.55,1.7,0.05)
mmu = c()
ssd = ¢()
like = c()
for (iin 1:23)
{ for (jin 1:24)

like = c(like,function_logn20(mumle[i],sdmle[j],a,b,c,d,e))
mmu = c(mmu,mumle[i])

ssd = c(ssd,sdmle[j])

}
max_like = max(like)
idx = 1:(23*24)
idd = idx[Il== max_like]
result = cbind(like[idd],mmufidd],ssd[idd])

out_msmle = rbind(out_msmle,result)

# nsAnENUfuATe U893 uLLlEnsW (BCGE)
mu_bcgr = (out_msgr[,1])
sd_bcgr = (out_msgr[,2])
boots = 500

out_msbcgr = c()
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out2 = c()
for(j in 1:boots)
{
X = rinorm(n,mu_bcgr,sd_bcgr)
Y = sort(X)
for(i in 1:zz)
{
obs1 = fail*i
out2 = c(out2,0bs1)
‘ ! ]
obb1 = floor(out2)
observ1 = Y[out2]

out3 =¢()
" for(i in 1:zz)
{

data2 = Y<= observ1[i]
out3 = cbind(out3,data2)
}
data3 = (apply(out3,2,sum)-0.5)/n ,
plot(gnorm(data3),log(observ1))
graph1 = Isfit(qnorm(data3),log(observ1))
out_msbcgr = rbind(out_msbcgr:grapm$coefficients)

}

# ms‘mﬂ"nJi:MﬂuLﬂUﬁN%ﬁ%uﬂUWﬂmﬂ (GE)
a1 = quantile(out_msbcgr(,1],c(0.05,0.95,0.025,0.975,0.005,0.995))
a2 = quantile(out_msbcgr(,2],¢(0.05,0.95,0.025,0.975,0.005,0.995))
conf_mugr = rbind(conf_mugr,a1)

conf_sdgr = rbind(conf_sdgr,a2)



% mamAndsznnauundareiauuLins i fuAewdes (BCGE)
becmu = mean(out_msbcgr(,1])
bcsd = mean(out_msbcgrf,2])
bc = cbind(bcmu,bcsd)
bc_mu = bcmu-mu_bcgr
bc_sd = bcsd-sd_bcgr
bc1 = cbind(bc_mu, bc_sd)
bcms = rbind(bcms,bc1)
a3(= al-bc_mu
ad = a2- bc_sd
bceonf_mugr = rbind(bcconf_mugr,a3)
bcconf_sdgr = rbind(bcconf_sdgr,a4)
mugr90 = ifelse(a1[1]<=mu && a1[2]>=mu,mugr90+1,mugro0)
mugr95 = ifelse(a1[3]<=mu && a1[4]>=mu,mugr95+1,mugro5)
mugr99 = ifelse(a1[5]<=mu && a1[6]>=mu,mugr99+1,mugro9)
sdgr90 = ifelse(a2[1]<=sd && a2[2]>=sd,sdgr90+1,sdgro0)
sdgr95 = ifelse(a2[3]<=sd && a2[4]>=sd,sdgr95+1,sdgro5)
sdgr99 = ifelse(a2[5]<=sd && a2[6]>=sd,sdgr99+1,sdgr99)
bemugra0 = ifelse(a3[1]<=mu && a3[2]>=mu,bcmugro®+1,bcmugro0)
bemugros = ifelse(a3[3]<=mu && a3[4]>=mu,bcmugro5+1,bcmugros)
bemugro9 = ifelse(a3[5]<=mu && a3[6]>=mu,bcmugro9+1,bcmugro9)
bcsdgro0 = ifelse(ad[1]<=sd && a4[2]>=sd,bcsdgro0+1 ,bgsdgrQO)
bcsdgros = ifelse(a4[3]%;s,d && ad[4]>=sd,bcsdgros+1,bcsdgrob)
bcsdgro9 = ifelse(a4[5]<=sd é‘& a4[6]>=sd,bcsdgro9+1,bcsdgro9)
}
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)
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# nMamAnLszanuuuuqeaeiinianitaniugegs (MLE), 35uuuldnew (GE) usy

4 oy
AauuulfnsnnUfuAewdee (BCGE)

var_mugr = var(out_mugr) # AN variance 18495 GE

var_sdgr = var(out_sdgr)

var_rhumle = var(out_mumle) # A1 variance 184998 MLE

var_sdmle = var(out_sdmle)

var_mubcgr = var(x_bcgel[,1]) # AN variance 184798 BCGE

var_sdbcgr = var(x_bcgel[,2])

mse_mugr = sum((out_mugr-mu)”~2)/N
mse_sdgr = sum((out_sdgr-sd)”"2)/N
mse_mumle = sum((out_mumle-mu)”2)/N

mse_sdmle = sum((out_sdmle-sd)”"2)/N

# A1 MSE 19995 GE

# A1 MSE 19978 MLE

mse_mubcgr = sum((x_bcge[,1]-mean(out_mugr))*2)/N # A1 MSE 12475 BCGE

mse_sdbcgr = sum((x_bcge[,2]-mean(out_sdgr))A2)/N.

av_msegr = (mse_mugr+mse_sdgr)/2
av_msemle = (mse_mumle+mse_sdmle)/2

av_msebcgr = (mse_mubcgr+mse_sdbcgr)/2

bias_mugr = sqrt(abé(mse_rhugr-var_mugr))
bias_sdgr = sqrt(abs(mse_sdgr-var_sdgr))
bias_mumle = sqrt(abs(mse_mumle-var_mumle))
bias_sdmle = sqrt(abs(mse_sdmle-var_sdmle))
bias_mubcgr = sqrt(abs(mse_mubcgr-var_mubcgr))

bias_sdbcgr = sqgrt(abs(mse_sdbcgr-var_sdbcgr))

# A1 MSE 19473 GE
# A1 “MSE 19495 MLE
# A1 MSE 22973 BCGE
# AN bias 19498 GE

# A1 bias 18498 MLE

# A bias 19493 BCGE



# nsmAndaszAnsaanaderiy
cc90mugr = mugr90/N
cc95mugr = mugr95/N
cc99mugr = mugr99/N
cc90sdgr = sdgr90/N
cc95sdgr = sdgr95/N
cc99sdgr = sdgr99/N

bccc90mugr = bemugro0/N
bccc$55ngr = bcmugros/N
bccc99mugr = becmugro9/N
bcec90sdgr = besdgro0/N
bccc95sdgr = becsdgros/N
bcec99sdgr = besdgro9/N
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. < B el
# ANANUsLAnBANITeTuee99T GE

1 { d L _
# ANdulscAnsANTaiu1e93s BCGE
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