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alpha=0.5
f<- function(x,beta){
beta/alpha”(beta) *x~(beta-1) * exp(-(x/alpha) beta)
}
curve(f(x,0.5) ,x1im=c(0,3) ,ylim=c(0,4) ,xlab="x",ylab="£f(x;0.5,beta)",
lwd=2 , 1lty=1, col="red")
curve(f (x,1) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")
curve(f (x,2) ,add=TRUE,x1im=c(0,3) ,1wd=2,1ty=2,col="black")
curve(f (x,4) ,add=TRUE, x1im=c(0,3) ,1wd=2,1ty=2,col="green")
legend("topright","(x,y)",legend=c("alpha=0.5","alpha=1","alpha=2","alpha=4"),1ty=1:4,

col=c("red", "blue","black","green"))

Onls J=ly &9 JB &0

rm(list=1s())
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alpha=0.5
f<- function(x,beta){
beta/alpha”(beta) *x~(beta-1) * exp(-(x/alpha) beta)
}
curve(f(x,0.5) ,x1im=c(0,3) ,ylim=c(0,4) ,xlab="x",ylab="£f(x;0.5,beta)",
lwd=2 , 1lty=1, col="red")
curve(f(x,1),add=TRUE,x1im=c(0,3) ,1wd=2,1ty=2,col="blue")
curve (f (x,2) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="black")
curve(f (x,4) ,add=TRUE,x1im=c(0,3) ,1wd=2,1ty=2,col="green")
legend("topright","(x,y)",legend=c("alpha=0.5","alpha=1","alpha=2","alpha=4"),

lty=1:4,col=c("red", "blue","black","green"))

rm(list=1s())

alpha=1

f<- function(x,beta){

beta/alpha”(beta) *x~{-(beta+1)} * exp(-(alpha/x) beta)

}

curve (f (x,0.5) ,x1im=c(0,3) ,ylim=c(0,4) ,xlab="x",ylab="f(x;1,beta)",
lwd=2 , 1lty=1, col="red")

curve(f (x,1) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")

curve(f (x,2) ,add=TRUE,x1im=c(0,3) ,1wd=2,1ty=2,col="black")

curve(f (x,4) ,add=TRUE, x1im=c(0,3) ,1wd=2,1ty=2,col="green")

legend("topright","(x,y)",legend=c("alpha=0.5","alpha=1","alpha=2","alpha=4"),

lty=1:4,col=c("red", "blue","black","green"))

ools Jxls Sle slasmw @i JBs 2l pgs Juab

f<- function(x,beta){
#0.5xbetax(x"-(beta+1l))*exp((-x) " (-beta) ) * (1+20*exp ((-19) *x~ (-beta)))
0.5*beta*x” (-beta-1)*exp (-x~ (-beta) ) * (1+20*exp (-19*x~ (-beta)))

}

curve(f(x,0.5) ,x1im=c(0,10) ,ylim=c(0, .6) ,xlab="x",ylab="density",

lwd=2,1ty=1, col="red")
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curve (f (x,1) ,add=TRUE,x1im=c(0,10) ,1wd=2,1ty=2,col="blue")

curve (f (x,2) ,add=TRUE,x1im=c(0,10) ,1wd=2,1ty=3,col="black")

curve(f (x,3) ,add=TRUE,x1im=c(0,10) ,1wd=2,1ty=4,col="green")

legend("topright","(x,y)",legend=c("beta=0.5","beta=1","beta=2","beta=3"),
lty=1:4, col=c("red", "blue","black","green"))

title(main="Density")

09519 Jls Sls5 Lo sy pujes Sl & 5

beta = 3
dens <- function(t, beta=3){
0.5*beta*t” (-beta-1)*exp (-t~ (-beta))* (1+20*exp (-19*t~ (-beta)))
}
fbar <- function(t, beta=3){
fb <- 1-integrate(dens, 0.001 , t)$val
return(fb)
}
haz <- function(t,beta=3){
dens (t,beta)/fbar(t,beta)
}
curve (haz(x,beta=3),0,10,ylim=c(0, .7) ,col="orange",ylab="Hazard")
z = seq(0.01,10,length.out=100)
z2 = haz(z,beta=2)
z3 = haz(z,beta=1)
z4=haz(z,beta=0.5)
lines(z,z3,col="blue")
lines(z,z2,col="green")
lines(z,z4,col="red")
legend("topright","(x,y)",legend=c("beta=0.5","beta=1","beta=2","beta=3"),1lty=1:4,
col=c("red","blue" ,"green", "orange"))

title(main="Hazard function")

Py Jad 4 by o slans

library(DEoptim)

library(splines)
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library(survival)
rm(list=1s())
t=c(12, 15, 22, 24, 24, 32, 32, 33, 34, 38, 38, 43, 44, 48, 52, 53, 54,
,54,55, 656,57, 68, 58,59, 60, 60, 60, 60, 61, 62, 63 , 65, 65, 67,68,
70, 70, 72, 73, 75, 76, 76, 81, 83, 84, 85, 87, 91, 95, 96, 98, 99,
109, 110, 121, 127, 129, 131,143, 146, 146, 175, 175, 211, 233, 258,
258, 263, 297, 341, 341, 376)
t=c(4.2, 1.12, 1.39, 2, 3.99, 2.15, 1.74, 5.81, 1.7, 2.85, 0.5, 0.99, 11.5,
5.12, 0.9, 1.99, 6.24, 2.6, 3, 12.2, 7.36, 4.75, 11.59, 8.69, 9.8, 1.85,
1.99, 1.35, 10, 0.65, 1.45)

n=length(t)

&9 &b g B b @ by e slaos

f_IW=function(x,A,B){

AxB* (x™-(B+1) ) *exp (-A*(x~(-B)))
}

F_IW=function(x,A,B){
1-exp(-A*(x~(-B)))

}

f_W=function(x,A,B){

A*Bx (x~ (B-1) ) *exp (A% (x"B))
}

F_W=function(x,A,B){
1-exp(-A*(x"B))

+

f_NH=function(x,A,B){

AxBx (1+B*x) " (A-1)*exp (1-(1+B*x) ~A)
}

F_NH=function(x,A,B){
1-exp(1-(1+B*x)~A)

}



A

£ GIW=function(x,A,B,L){

(A™B) *#B*L* (x~ - (B+1) ) *exp (-L* (A/x) "B)
}

F_GIW=function(x,A,B,L){
1-exp(-L*(A/x)"B)

}

f_ENH=function(x,A,B,L){

AxBxL* (( (1+L*x) ~(A-1)*exp(1-(1+L*x)~A) )/(1-exp(1-(1+L*x)~A) )~ (1-B))
}

F_ENH=function(x,A,B,L){

(1-exp(1-(1+L*x)~A) )~B

}

f_EEB=function(x,A,B,L){

((n*A*B*L)/(1-(1-B)"n) )*exp (-L#x)*(1-exp(-L*x)) " (A-1)* (1-B*(1-exp(-L*x))~A) "~ (n-1)
3

F_EEB=function(x,A,B,L){

(1-(1-Bx(1-exp(-L*x))~A)"n)/(1-(1-B)"n)

}

f_EWP=function(x,A,B,L,T){

((A*B~(L)*T*L) / (exp (T)-1) ) *x~ (L-1) *exp (- (B*x) “L) * (1—exp (- (B*x) "L) )~ (A-1) *
exp (T* (1-exp (- (B*x) "L))"A)

}

F_EWP=function(x,A,B,L,T){

(exp(T*(1-exp(-(B*x) L)) ~A)-1)/(exp(T)-1)

}

F_IWP=function(x,A,B,T){

(exp (T*exp(-Ax(x~(-B))))-1)/(exp(T)-1)
}

f_IWP=function(x,A,B,T){

((exp(T*xexp (-A*(x~(-B)))))/(exp(T)-1) ) *T*A*B*x~ (- (B+1) ) *exp(-A*(x~(-B)))
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F_IWG=function(x,A,B,T){

(1-T) *exp (-A* (x~(-B) ) ) * (1-Txexp (-A*(x~ (-B)))) ~(-1)

}

f_IWG=function(x,A,B,T){

((1-T)/ (1-Txexp (~A*(x~ (-B))) ) ~2) #*A*B*x~ (- (B+1) ) *exp (-A* (x~ (-B)))
}

F_IWL=function(x,A,B,T){

log(1-T*exp (-A*(x~(-B))))/log(1-T)

}

f_IWL=function(x,A,B,T){

(T*A*Bxx~ (- (B+1) ) *exp (A% (x~(-B))) )/ (- (1-T*exp (-A* (x~ (-B) ) ) ) *log (1-T))
}

F_KWGHN=function(x,a,b,A,T){
1-(1-( 2*pnorm((x/T)"A)-1)"a)"b
}

F_GHN=function(x,A,T){
2*pnorm( (x/T) "A)-1
+

LSJLQ-‘-MAJ)Q WSLo 0)5]).} O Joy).c LSLQAS

IW_II=function(theta){
a=thetal[1]
L=thetal[2]
-(n*(log(a)+log(L))-(a+1)*sum(log(t))
~Lxsum(t~(-a)))}
lower=c(0,0)
upper=c(100,1000)
controlDE <- list(reltol=.00000001,steptol=500, itermax = 10000,trace =

250, NP=2000)
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start <- Sys.time()

out <- DEoptim(fn = IW_II , lower = lower, upper = upper, control =
controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmem

end <- Sys.time()

end - start

W=function(theta){

A=thetal[1]

B=theta[2]

-(n*log(A)+n*log(B)+(B-1)*sum(log(t))-A*sum(t"B) )

}

lower=c(0,0)

upper=c (100000, 100)

controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace
= 250, NP=5000)

start <- Sys.time()

out <- DEoptim(fn = W , lower = lower, upper = upper, control =
controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmem

end <- Sys.time()

end - start

NH=function(theta){

A=thetal[1]

L=theta[2]

- (n+n*log(A)+n*log(L)+(A-1) *sum(log (1+L*t))
—sum((1+L*t)~A) )

}

lower=c(0,0)
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upper=c(1000,1000)

controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace
= 250, NP=5000)

start <- Sys.time()

out <- DEoptim(fn = NH , lower = lower, upper = upper, control =
controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmem

end <- Sys.time()

end - start

GIW=function(theta){
a=thetal[1]
b=thetal[2]
L=theta[3]
- (n*log(b)+n*log(L)+n*b*xlog(a)-(b+1)*sum(log(t))
-Lxsum((a/t)"b))
}
lower=c(0,0,0)
upper=c (1000000, 1000,1000)
controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace
= 250, NP=8000)
start <- Sys.time()
out <- DEoptim(fn = GIW , lower = lower, upper = upper, control =
controlDE)
out$optim$iter
out$optim$bestval
out$optim$bestmen
end <- Sys.time()

end - start

ENH=function(theta){

A=thetal[1]
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B=theta[2]

L=theta[3]

-(n+n*log(A)+n*log(B)+n*log(L)+(A-1)*sum(log(1+L*t))
—sum((1+L*t) “A)+(B-1) *sum(log(l-exp( 1-(1+L*t)~A ))))

}

lower=c(0,0,0)

upper=c(1000,1000,1000)

controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace

= 250, NP=5000)

start <- Sys.time()

out <- DEoptim(fn = ENH , lower = lower, upper = upper, control =

controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmem

end <- Sys.time()

end - start

EEB=function(theta){

A=thetal[1]

L=theta[2]

T=thetal[3]

-(n*(log(L)+log(A)+log(n)+log(T)-log(1-(1-T) "n))-L*ksum(t)
+(A-1)*sum(log(1-exp(-L*t)))+(n-1) *sum(log(1-T* ((1-exp(-L*t))~A)))

)

+

lower=c(0,0,0)

upper=c(1000,100,1)

controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace

= 250,NP=8000)

start <- Sys.time()

out <- DEoptim(fn = EEB , lower = lower, upper = upper, control =

controlDE)

out$optim$iter
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out$optim$bestval
out$optim$bestmem
end <- Sys.time()

end - start

EWP=function(theta){

A=thetal[1]

B=theta[2]

L=thetal[3]

T=theta[4]

-(-n*log(exp(T)-1)+n*log(A)+n*L*log(B)+n*log (L) +n*log(T)
+(L-1)*sum(log(t) ) -sum((B*t) "L)
+(A-1)*sum(log(1-exp( -(B*t)"L ) ) ) +Txsum( (1-exp( -(Bxt)"L ))"A ))

}

lower=c(0,0,0,0)

upper=c(1000,1000,1000,1000)

controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace

= 250, NP=5000)

start <- Sys.time()

out <- DEoptim(fn = EWP , lower = lower, upper = upper, control =

controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmem

end <- Sys.time()

end - start

IW_P=function(theta){

T=theta[1]

a=theta[2]

b=theta[3]
-(n*(log(T/(exp(T)-1))+log(a)+log(b))-(b+1)*sum(log(t))
—a*sum(t~ (b)) +T*sum(exp(~a*t~(-b))))

}
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lower=c(-50,0,0)

upper=c(50,100,100)

controlDE <- list(reltol=.0000000001,steptol=500, itermax = 10000,
trace = 250, NP=10000)

start <- Sys.time()

out <- DEoptim(fn = IW_P , lower = lower, upper = upper, control =
controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmen

end <- Sys.time()

end - start

IW_G=function(theta){

T=thetal[1]

a=thetal[2]

b=theta[3]

-(n*(log(1-T)+log(a)+log(b))-(b+1) *sum(log(t))
—a*xsum(t”(-b) ) -2*sum(log (1-T*exp(-a*t~(-b)))))

b

lower=c(-100,0,0)

upper=c(1,1000,100)

controlDE <- list(reltol=.000000000001,steptol=500, itermax =
10000,trace = 250,

NP=10000)

start <- Sys.time()

out <- DEoptim(fn = IW_G , lower = lower, upper = upper, control =
controlDE)

out$optim$iter

out$optim$bestval

out$optim$bestmem

end <- Sys.time()

end - start
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IW_L=function(theta){
T=theta[1]
a=thetal[2]
b=theta[3]
-(n*(1og(T/-1log(1-T))+log(a)+log(b))-(b+1)*sum(log(t))
—axsum(t~ (-b))-sum(log(1-T*exp(-a*xt~(-b)))))
}
lower=c(-1000,0,0)
upper=c(1,1000,1000)
controlDE <- list(reltol=.000000001,steptol=500, itermax = 10000,trace
= 250,
NP=5000)
start <- Sys.time()
out <- DEoptim(fn = IW_L , lower = lower, upper = upper, control
=controlDE)
out$optim$Piter
out$optim$bestval
out$optim$bestmem
end <- Sys.time()

end - start
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rm(list=1s())

Y=sort(t)

V=numeric(n)

y=numeric(n)

for(i in 1:n){

V[il=F_Iw(Y[i], 2.153039 , 1.214805 )
y[i]=qnorm(V[i])

}
s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){

U[i]l=pnorm((y[i]l-mean(y))/sqrt(s2_y))
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}

W=numeric(n)

for(i in 1:n){
Wlil=(U[i]-(2*i-1)/(2*n))"2

}

W2=sum(W)+1/(12+*n)
W_S=W2x(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
Ali]=(2%i-1)*1og(U[i])+(2#n+1-2%i) *1log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))
WS

AS

Y=sort (t)

V=numeric(n)

y=numeric(n)

for(i in 1:n){

V[il=F_W(Y[i], 0.1552904 , 1.2279963 ) # cdf
y[il=gnorm(V[il])

}

s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){
Ulil=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric (n)

for(i in 1:n){
W[il=(U[i]-(2%i-1)/(2*n))"2

}

W2=sum (W)+1/(12*n)
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W_S=W2x(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
A[i]=(2*i-1)*1og(U[i])+(2#n+1-2%1i) *1log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))

W_S

AS

Y=sort (t)

V=numeric(n)

y=numeric (n)

for(i in 1:n){

V[i]=F_NH(Y[i], 1.88112239 , 0.09628105 ) # cdf
y[i]=gqnorm(V[il])

}

s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){
U[i]=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric (n)

for(i in 1:n){
W[il=(U[i]-(2%i-1)/(2*n))"2

}

W2=sum (W)+1/(12*n)

W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
A[i]=(2*i-1)*1og(U[i])+(2#n+1-2%i) *log(1-U[i])
}

A2=-n -(1/n)*sum(A)
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A_S=A2%(1+(0.75/n)+(2.25/(n"2)))
W_S

AS

Y=sort (t)

V=numeric(n)

y=numeric (n)

for(i in 1:n){

V[il=F_GIW(Y[i], 454.70806423, 1.21512843, 0.00126996 ) # cdf
y[i]=gnorm(V[i])

}

s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){
Uli]l=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric (n)

for(i in 1:n){
W[il=(U[i]-(2%i-1)/(2*n))"2

}

W2=sum(W)+1/(12*n)

W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
Ali]=(2%i-1)*1og(U[i])+(2¥n+1-2%1i) *1log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))

W_S

AS

Y=sort (t)
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V=numeric(n)
y=numeric(n)

for(i in 1:n){

V[il=F_ENH(Y[i], 0.3924553, 6.4146192,6.8423875 ) # cdf

y[i]=gnorm(V[il])

}

s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){
U[i]l=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric(n)

for(i in 1:n){
Wlil=(U[i]-(2%i-1)/(2%n)) "2

}

W2=sum(W)+1/(12*n)

W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
A[il=(2%i-1)*1og(U[i])+(2*n+1-2%i)*log(1-U[il)
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))

W_S

AS

Y=sort (t)
V=numeric(n)
y=numeric(n)

for(i in 1:n){

V[il=F_EEB(Y[i], 1.73148771, 0.03608238 ,0.26399939) # cdf

y[il=gnorm(V[i])
}
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s2_y=(1/(n-1))*sum( (y-mean (y)) ~2)
U=numeric(n)

for(i in 1:n){
Uli]l=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric(n)

for(i in 1:n){
Wil=(U[i]-(2%i-1)/(2%n)) "2

}

W2=sum (W) +1/(12*n)

W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
Ali]=(2%i-1)*1log(U[i])+(2*n+1-2*i)*log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))

W_S

A_S

Y=sort (t)

V=numeric (n)

y=numeric(n)

for(i in 1:n){

V[i]=F_EWP(Y[i], 356.1527363,44.6061183,0.2495428,4.0839639 ) #cdf
y[il=gqnorm(V[il])

}

s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){
U[i]=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric(n)
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for(i in 1:n){
W[il=(U[i]-(2*i-1)/(2*n)) "2

}

W2=sum(W)+1/ (12*n)
W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
A[i]=(2%i-1)*log(U[i])+(2*n+1-2%i)*log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))
W_S

A_S

Y=sort (t)

V=numeric(n)

y=numeric(n)

for(i in 1:n){

V[i]=F_IWP(Y[i], 5.6285033,0.3319636,-34.4922165 ) # cdf
y[1]=gnorm(V[il])

}

s2_y=(1/(n-1)) *sum((y-mean(y))~2)
U=numeric (n)

for(i in 1:n){
U[i]=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric(n)

for(i in 1:n){
W[il=(U[il-(2%i-1)/(2*n))"2

}

W2=sum (W) +1/(12*n)

W_S=W2*(1+(0.5/n))

A=numeric(n)
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for(i in 1:n){
A[i]=(2%i-1)*1og(U[i])+(2*n+1-2*i)*1log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))

W_S

A_S

Y=sort (t)

V=numeric(n)

y=numeric(n)

for(i in 1:n){

V[i]=F_IWG(Y[i], 0.8044482,1.6725576 ,0.8447739 ) # cdf
y[il=gqnorm(V[i])

}

s2_y=(1/(n-1))*sum( (y-mean (y)) ~2)
U=numeric(n)

for(i in 1:n){
Uli]l=pnorm((y[i]-mean(y))/sqrt(s2_y))
}

W=numeric(n)

for(i in 1:n){
Wil=(U[i]-(2*i-1)/(2%n)) "2

}

W2=sum (W) +1/(12*n)

W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
A[i]=(2%i-1)*log(U[i])+(2*n+1-2%i)*log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2%(1+(0.75/n)+(2.25/(n"2)))

W_S
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AS

Y=sort (t)
V=numeric(n)
y=numeric(n)

for(i in 1:n){

V[i]=F_IWL(Y[i], 0.2450443, 3.5808084 ,0.9999602 ) # cdf

y[il=qnorm(V[il)

}
s2_y=(1/(n-1))*sum((y-mean(y)) ~2)
U=numeric(n)

for(i in 1:n){
Uli]l=pnorm((y[i]l-mean(y))/sqrt(s2_y))
}

W=numeric (n)

for(i in 1:n){
Wlil=(U[il-(2*i-1)/(2*n)) "2

}

W2=sum(W)+1/(12xn)
W_S=W2*(1+(0.5/n))

A=numeric(n)

for(i in 1:n){
A[i]=(2*i-1)*1og(U[i])+(2*n+1-2%i)*log(1-U[i])
}

A2=-n -(1/n)*sum(A)
A_S=A2x(1+(0.75/n)+(2.25/(n"2)))
W_S

A_S
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AIC=2 K - 2 log L
AIC
BIC=K log n- 2 log L
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BIC
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rm(list=1s())
m=5
f<- function(x,alpha,beta,theta)q{
(m*theta*alpha*betax(x~ (-beta-1))*exp(-alpha*(x~ (-beta)))

* (thetaxexp(-alpha*x~ (-beta))+1) ~(m-1))/

(((theta+1)"m)-1)

}
curve(f(x,0.4,0.4,0.1) ,x1im=c(0,3),ylim=c(0,4) ,x1lab="x",ylab="density",
lwd=2 , 1lty=1, col="red")
curve(f(x,0.4,0.4,1),add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")
curve(f(x,0.4,0.4,2),add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=3,col="black")
legend("topright","(x,y)",legend=c("theta=0.1","theta=1","theta=2"),1ty=1:3,

col=c("red", "blue","black"))

title(main="alpha=0.4,beta=0.4")

rm(list=1s())
m=5
f<- function(x,alpha,beta,theta)q{
(m*theta*alpha*beta*x” (-beta-1)*exp(-alpha*x~-beta)
*(thetaxexp(-alpha*x~-beta)+1)~(m-1))/
(((theta+1) m)-1)
}
curve(f(x,0.5,0.8,0.1) ,x1im=c(0,3) ,xlab="x",ylab="density", lwd=2 ,
lty=1, col="red")
curve(f(x,0.5,0.8,1) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")
curve(f(x,0.5,0.8,2),add=TRUE, x1im=c(0,3) ,1wd=2,1ty=3,col="black")
legend("topright","(x,y)",legend=c("theta=0.1","theta=1","theta=2"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.5,beta=0.8")

rm(list=1s())
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m=5

f<- function(x,alpha,beta,theta)q{

(m*theta*alpha*beta*x™ (-beta-1)*exp(-alpha*x~-beta)*(theta*exp (-

alpha*x~-beta)+1) ~(m-1))/

(((theta+1)"m)-1)

}

curve(f(x,1,2,0.1),x1lim=c(0,7) ,xlab="x",ylab="density", 1lwd=2 , lty=1,

col="red")

curve(f (x,1,2,1),add=TRUE,x1im=c(0,7),1wd=2,1ty=2,col="blue")

curve(f(x,1,2,2),add=TRUE,x1im=c(0,7) ,1wd=2,1ty=3,col="black")

legend("topright","(x,y)",legend=c("theta=0.1","theta=1","theta=2"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=1,beta=2")
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rm(list=1s())

m=5

f<- function(x,alpha,beta,theta)q{

((1-theta)*(alpha*beta*x” (-beta-1)*exp(-alpha*x~-beta))/

(1-theta*exp(-alpha*x~-beta)) ~2)

}

curve(f(x,0.4,0.4,0.1),x1lim=c(0,3),ylim=c(0,4) ,xlab="x",ylab="density",
lwd=2 , 1lty=1, col="red")

curve (f (x,0.4,0.4,0.4) ,add=TRUE, x1im=c(0,3) ,1wd=2,1ty=2,col="blue")

curve(f(x,0.4,0.4,0.8),add=TRUE,x1im=c(0,3) ,1wd=2,1ty=3,col="black")

legend("topright","(x,y)",legend=c("theta=0.1","theta=0.4","theta=0.8"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.4,beta=0.4")

rm(list=1s())

m=5

f<- function(x,alpha,beta,theta){

((1-theta) * (alpha*beta*x™ (-beta-1)*exp(-alpha*x~-beta))/

(1-thetaxexp(-alpha*x~-beta)) 2)
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}

curve(f(x,0.5,0.8,0.1) ,x1im=c(0,3) ,xlab="x",ylab="density", lwd=2 ,

1ty=1, col="red")

curve(f(x,0.5,0.8,0.4) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")

curve(£f(x,0.5,0.8,0.8) ,add=TRUE,x1im=c(0,3) ,1wd=2,1ty=3,col="black")

legend("topright","(x,y)",legend=c("theta=0.1","theta=0.4","theta=0.8"),1lty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.5,beta=0.8")

rm(list=1s())

m=5

f<- function(x,alpha,beta,theta)q{
((1-theta)/(1-theta*exp(-alpha*x~-beta)) 2 )*alpha*beta
*x” (-beta-1)*exp(-alpha*x~-beta)

}

curve(f(x,1,2,0.1),x1lim=c(0,7) ,xlab="x",ylab="density", lwd=2 , lty=1,
col="red")

curve(f (x,1,2,0.4),add=TRUE,x1im=c(0,7) ,1lwd=2,1ty=2,col="blue")

curve(f(x,1,2,0.8),add=TRUE,x1im=c(0,7) ,1wd=2,1ty=3,col="black")

legend("topright","(x,y)",legend=c("theta=0.1","theta=0.4","theta=0.8"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=1,beta=2")
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rm(list=1s())

m=5

f<- function(x,alpha,beta,theta)q{
(theta*alpha*beta*x™ (- (beta+1))*exp(-alpha*(x~(-beta))))/

(-(1-thetaxexp(-alpha*(x~(-beta))))*log(l-theta))

}
curve(f(x,0.8,0.4,0.1) ,x1im=c(0,2) ,ylim=c(0,1.5) ,xlab="x",ylab="density",
lwd=2 , 1lty=1, col="red")

curve(f(x,0.8,0.4,0.4),add=TRUE,x1im=c(0,2) ,1wd=2,1ty=2,col="blue")

curve(f(x,0.8,0.4,0.8) ,add=TRUE,x1im=c(0,2) ,1wd=2,1ty=3,col="black")
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legend("topright","(x,y)",legend=c("theta=0.1","theta=0.4","theta=0.8"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.5,beta=0.4")

rm(list=1s())

m=5

f<- function(x,alpha,beta,theta){

(theta*alpha*beta*x™ (- (beta+1))*exp(-alpha*(x~ (-beta))))/
(-(1-thetaxexp(-alpha*(x~(-beta))))*log(l-theta))

}

curve(f(x,0.5,0.4,0.1) ,x1im=c(0,3),ylim=c(0,1.2) ,xlab="x",ylab="density",

lwd=2 , 1lty=1, col="red")

curve(f(x,0.5,0.4,0.4) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")

curve(f(x,0.5,0.4,0.8) ,add=TRUE,x1im=c(0,3) ,1wd=2,1ty=3,col="black")

legend ("topright","(x,y)",legend=c("theta=0.1","theta=0.4","theta=0.8"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.5,beta=0.4")

rm(list=1s())
m=5
f<- function(x,alpha,beta,theta)q{
(theta*alpha*beta*x™ (- (beta+1))*exp(-alpha*(x~(-beta))))/
(- (1-theta*exp(-alphax*(x~(-beta))))*log(l-theta))
}
curve (f(x,1,2,0.1) ,x1im=c(0,5) ,ylim=c(0,0.8) ,xlab="x",ylab="density",
lwd=2 , 1ty=1, col="red")
curve(f(x,1,2,0.4),add=TRUE,x1im=c(0,5) ,1wd=2,1ty=2,col="blue")
curve(f(x,1,2,0.8),add=TRUE,x1im=c(0,5) ,1lwd=2,1ty=3,col="black")
legend("topright","(x,y)",legend=c("theta=0.1","theta=0.4","theta=0.8"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=1,beta=2")
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rm(list=1s())
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m=5
f<- function(x,alpha,beta,theta)q{
((exp(theta*exp(-alpha*(x~ (-
beta)))))/(exp(theta)-1))*theta*alpha*beta*
x~ (- (beta+1))*exp(-alpha*(x~(-beta)))
}
curve(f(x,0.4,0.4,0.1) ,x1lim=c(0,3),ylim=c(0,4) ,xlab="x",ylab="density",
lwd=2 , 1lty=1, col="red")
curve (f(x,0.4,0.4,3) ,add=TRUE,x1im=c(0,3) ,1wd=2,1ty=2,col="blue")
curve(f(x,0.4,0.4,5),add=TRUE,x1im=c(0,3) ,1wd=2,1ty=3,col="black")
legend("topright","(x,y)",legend=c("theta=0.1","theta=3","theta=5"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.4,beta=0.4")

rm(list=1s())

m=5

f<- function(x,alpha,beta,theta){

((exp(theta*exp(-alpha*(x~(beta)))))

/ (exp(theta)-1))*theta*alpha*beta*x™ (- (beta+1))*

exp(-alphax*(x~(-beta)))

}

curve(f(x,0.5,0.8,0.1) ,x1im=c(0,3),ylim=c(0,1.2) ,xlab="x",ylab="density",

lwd=2 , 1lty=1, col="red")

curve(f(x,0.5,0.8,3) ,add=TRUE,x1im=c(0,3) ,1lwd=2,1ty=2,col="blue")

curve(f (x,0.5,0.8,5),add=TRUE,x1im=c(0,3) ,1wd=2,1ty=3,col="black")

legend("topright","(x,y)",legend=c("theta=0.1","theta=3","theta=5"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=0.5,beta=0.8")

rm(list=1s())

m=5

f<- function(x,alpha,beta,theta){
((exp(thetaxexp(-alpha*(x~(beta)))))/

(exp(theta)-1))*theta*alpha*beta*x™ (- (beta+1))*
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exp(-alpha*(x~(-beta)))
}
curve(f(x,1,2,0.1),x1im=c(0,7),ylim=c(0,0.8) ,xlab="x",ylab="density",
1wd=2 , 1ty=1, col="red")
curve(f (x,1,2,3),add=TRUE,x1im=c(0,7),1lwd=2,1ty=2,col="blue")
curve(f(x,1,2,5),add=TRUE,x1im=c(0,7) ,1wd=2,1ty=3,col="black")
legend("topright","(x,y)",legend=c("theta=0.1","theta=3","theta=5"),1ty=1:3,
col=c("red", "blue","black"))

title(main="alpha=1,beta=2")
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n=length(t)

Y=sort (t)

SUM=function(r){

S=0

for(i in 1:1){

S=S+Y[i]

}

return(S)

}

Z=numeric(n)

for(r in 1:n){
Z[r]=(SUM(x)+(n-r)*Y[r]) /sum(Y)
+

RR=numeric(n)

for(r in 1:n){

RR[r]=r/n

}
plot(RR,Z,type="1",1wd=2,xlab="r/n",ylab="T(r/n)",main="(a)",ylim=c(0,1) ,x1im=c(0,1))
abline(0,1,1ty=2)



Yot

a4 bgspe o5 wlie (b JS5) pad cloools acgarme S ke ,loges 45 Lgsye oS

rm(list=1s())
plot(survfit(Surv(Y)~1,data=data.frame(Y)),conf.int=FALSE,
lty=1,main="(a)",col=1,xlab="x",ylab="Survival")

lines(Y,1-F_IWG(Y, 723.54, 2.4810, 0.9838),type="1",1ty=2,col=2,1wd=2)

legend(250,1,c("K-M","IWG model"),lty=c(1,2),col=c(1,2),lwd=c(1,2))
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Aabstract

Inverse Weibull (IW) distribution is one of the widely used probability distributions for non-
negative data modelling, specifically, for describing degradation phenomena of mechanical com-
ponents. this distribution can not provide an appropriate fit for distributions with an increasing
and upside down failure rate in reliability. In this payanname, with hazard function increasing,
decreasing, upside down bathtub forms, we introduce a new lifetime distribution. new lifetime
distribution is three parameters and by compounding IW and power series distributions. We pro-
vide mathematical properties of this new distribution such as moments, estimation by maximum
likelihood with censored data, inference for a large sample and the EM algorithm to determine the
maximum likelihood estimates of the parameters. Finally, to show the flexibility of this type of

distributions, we demonstrate applications of two real data sets.

keywords : Weibull distribution; Inverse Weibull distribution; power series distribution; EM-algorithm;

Shannnon entropy; Statistics ordering
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