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beta=1

y <- alpha + beta*x;

Y= exp(y)/((1+ exp(y)))~2;

}

curve(f,xlim=c(-5,5),ylim=c(0,0.4), lwd = 2,main=" ', 6,xlab=' ', ylab=' ')
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f=function(x){
pnorm(x, mean = 0, sd = 1, lower.tail = TRUE, log.p = FALSE)

+
curve(f,xlim=c(-5,5),ylim=c(0,1), lwd = 2,main="' ',xlab=' ',ylab=' ')
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f=function(x){

dnorm(x,mean = 0, sd = 1,log = FALSE)

}

curve(f,xlim=c(-5,5),ylim=c(0,0.4), lwd = 2,main=" ', ,xlab=' ', ylab=' ')
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f=function(x){

alpha =0

beta=1

y <- alpha + betax*x; Y= 1-(exp(-(exp(y))))

+

curve(f,xlim=c(-5,5),ylim=c(0,1), lwd = 2,main="' "',xlab=' ',ylab=' ')
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f=function(x){

alpha =0

beta=1

y <- alpha + betaxx; c=(betaxexp(y));Y=c*(exp(-(exp(y))))

}

curve(f,xlim=c(-5,5),ylim=c(0,0.4), lwd = 2,main=" ',6xlab=' ', ylab=' ')
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dt<-function(vl,v2,x){

a<-gamma ((v1+1)/2)

b<-gamma (v1/2)

c<-sqrt (pi*v2)
d<-(1+((x72) /v2)) " (- ((v1+1)/2))
k<-(a/ (b*c))*d

k

}

dt(vl,v2,x)
curve(dt(vl,v2,x),0,4,ylim=c(0,0.5) ,ylab="Probability Density Function",xlab="w"
curve (dnorm(x) ,1ty=5,col="red",add=T)
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f=function(x){

dnweibull(x, loc=0, scale=1, shape=0.5, log = FALSE)

}

curve(f,xlim=c(-4,6),ylim=c(0,1), main=' ',xlab=' ',ylab=' ')

f=function(x){

dfrechet (x, shape=0.5, log = FALSE)

}

curve(f,xlim=c(-4,6),ylim=c(0,1),1ty = 3,type = "1",col="red", main=' ',
xlab=' ',ylab=' ' ,add=T )

f=function(x){

dgumbel (x)

}

curve(f,xlim=c(-4,6),ylim=c(0,1),1ty = 5,type = "1",col="blue", main=' ',
xlab=' ',ylab=' ',add=T )
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f=function(x){
dnweibull(x, loc=0, scale=1, shape=7, log = FALSE)
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curve(f,xlim=c(-4,6),ylim=c(0,3) ,type = "1", main=' ',xlab=' ',6ylab=' ')

f=function(x){

dnweibull(x, loc=0, scale=1, shape=3.6, log = FALSE)

}

curve(f,xlim=c(-4,6) ,ylim=c(0,3),1ty = 3,type = "1",col="red", main=' ',
xlab=' ' ,ylab=' ' ,add=T )

f=function(x){

dnweibull(x, loc=0, scale=1, shape=2, log = FALSE)

}

curve(f,xlim=c(-4,6),ylim=c(0,3),1ty = 5,type = "1",col="blue", main=' ',

xlab=' ' ,ylab=' ' ,add=T )

bl o ) 9o a0 £.Y UK o g5 sl Y O jgms (Y

f=function(x){1-pgev(-x, loc=0, scale=1, shape=-0.5, lower.tail = TRUE)}
curve (f (x) ,x1lim=c(-4,4),ylim=c(0,1) ,col="blue",1lty=2,xlab="eta"

,ylab="Cumulative Distribution Fanction")

f=function(x){1-pgev(-x, loc=0, scale=1, shape=0.5, lower.tail = TRUE)}
curve (f(x) ,x1lim=c(-4,4),ylim=c(0,1) ,col="red",1ty=3,add=T)

f=function(x){1-pgev(-x, loc=0, scale=1, shape=0, lower.tail = TRUE)}
curve (f(x) ,xlim=c(-4,4) ,ylim=c(0,1),add=T,)
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qqplot (1-gnorm(p),1-qgev(p, loc=-0.35579, scale=0.99903, shape=-0.27760,
lower.tail =TRUE),type="1",1lwd=2,xlab="probit quantaile",ylab="GEV quantaile")
abline(0,1,1ty = 5)
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#### MCMC algorithm (Metropolis-Hasting-within-Gibbs) for gev link model

mcmc.gev <- function(burn.N, mc.N){



# tuning parameters for the proposals

sigma.betal <- 1

sigma.beta2 <- 0.2

sigma.beta3 <- 0.3

sigma.betad <- 0.3

sigma.betab <- 0.3

sigma.xi <- 0.2
uniform random variable for parameters
.betal <- runif(burn.N + mc.N)

.beta2 <- runif(burn.N + mc.N)

#
U
U
U.beta3 <- runif(burn.N + mc.N)
U.beta4 <- runif(burn.N + mc.N)
U.betab <- runif(burn.N + mc.N)
U.xi <- runif(burn.N + mc.N)

##

accept.betal <- 0

accept.beta2 <- 0

accept.beta3 <- 0

accept.betad <- 0

accept.betab <- 0

accept.xi <= 0

## space for the parameters and likelihood

betal.star <- rep(NA, burn.N + mc.N)

beta2.star <- rep(NA, burn.N + mc.N)
beta3.star <- rep(NA, burn.N + mc.N)
betad.star <- rep(NA, burn.N + mc.N)
betab.star <- rep(NA, burn.N + mc.N)

sai.star <- rep(NA, burn.N + mc.N)

dev.star <- rep(NA, burn.N + mc.N)

#

out.glm <- glm(cbind(y, 1-y)~ x2 + x3 + x4 + x5,
family=binomial(link="cloglog"), data=data.probit)

betal.star[1] <- coef(out.glm) [1]

beta2.star[1] <- coef (out.glm) [2]
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beta3.star[1] <- coef (out.glm) [3]

betad.star[1] <- coef(out.glm) [4]

betab.star[1] <- coef (out.glm) [5]

sai.star[1] <- 0

dev.star[1] <- -2*like.gev(betal.star[1], beta2.star[1], beta3.star[1],
betad.star[1], betab.star[1], sai.star[1])

##### starting updating states of the chain

for(r in 2:(burn.N + mc.N)){

print (r)

## updating the shape parameter: sai

sai.can <- rnorm(1,sai.star[r-1],sigma.xi)

fraction <- exp((like.gev(betal.star[r-1], beta2.star[r-1],
beta3.star[r-1], betad.star[r-1], betab.star[r-1], sai.can) +
log(dnorm(sai.can,0,100))) - (like.gev(betal.star[r-1],
beta2.star[r-1], beta3.star[r-1], betad.star[r-1], betab5.star[r-1],
sai.star[r-1]) + log(dnorm(sai.star[r-1],0,100))))

metro.hasting.frac <- min(1,fraction)

if (U.xi[r] < metro.hasting.frac) {

accept.xi <- accept.xi + 1

sai.star[r] <- sai.can

} else {

sai.star([r] <- sai.star[r-1]

}

## updating the parameter betal

betal.can <- rnorm(1l, betal.star[r-1], sigma.betal)

fraction <- exp((like.gev(betal.can, beta2.star[r-1], beta3.star[r-1],
betad.star[r-1], betab.star[r-1], sai.star[r]) + log(dnorm(betal.can, 0, 1072)))-
(like.gev(betal.star[r-1], beta2.star[r-1], beta3.star[r-1], beta4.star[r-1],
betab.star[r-1], sai.star[r]) + log(dnorm(betal.star[r-1], 0, 1072))))
metro.hasting.frac <- min(1,fraction)

if (U.betal[r] < metro.hasting.frac) {

accept.betal <- accept.betal + 1

betal.star[r] <- betal.can

} else {
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betal.star[r] <- betal.star[r-1]

}

## updating the parameter beta2

beta2.can <- rnorm(1l, beta2.star[r-1], sigma.beta2)

fraction <- exp((like.gev(betal.star[r], beta2.can, beta3.star[r-1], betad.star[r-1],
betab.star[r-1], sai.star[r]) + log(dnorm(beta2.can, 0, 1072)))-
(like.gev(betal.star[r], beta2.star[r-1], beta3.star[r-1], betad.star[r-1],
betab.star[r-1], sai.star[r]) + log(dnorm(beta2.star[r-1], 0, 1072))))
metro.hasting.frac <- min(1,fraction)

if (U.beta2[r] < metro.hasting.frac) {

accept.beta2 <- accept.beta2 + 1

beta2.star[r] <- beta2.can

} else {
beta2.star[r] <- beta2.star[r-1]
}

## updating the parameter betad

beta3.can <- rnorm(1l, beta3.star[r-1], sigma.beta3)

fraction <- exp((like.gev(betal.star[r], beta2.star[r], beta3.can, betad.star[r-1],
betab.star[r-1], sai.star[r]) + log(dnorm(beta3.can, 0, 1072)))-
(like.gev(betal.star[r], beta2.star([r], beta3.star[r-1], betad.star[r-1],
betab.star[r-1], sai.star[r]) + log(dnorm(beta3.star[r-1], 0, 1072))))
metro.hasting.frac <- min(1,fraction)

if (U.beta3[r] < metro.hasting.frac) {

accept.beta3 <- accept.beta3d + 1

beta3.star[r] <- beta3.can

} else {
beta3.star[r] <- beta3.star[r-1]
}

## updating the parameter beta4d

betad.can <- rnorm(1l, betad.star[r-1], sigma.beta4)

fraction <- exp((like.gev(betal.star[r], beta2.star[r], beta3.star[r], beta4.can,
betab.star[r-1], sai.star[r]) + log(dnorm(betad.can, 0, 1072)))-
(like.gev(betal.star[r], beta2.star[r], beta3.star[r], betad.star[r-1],
betab.star[r-1], sai.star[r]) + log(dnorm(beta4.star[r-1], 0, 1072))))
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metro.hasting.frac <- min(1,fraction)
if (U.betad[r] < metro.hasting.frac) {
accept.betad <- accept.betad + 1

betad.star[r] <- betad.can

} else {
betad.star[r] <- betad.star[r-1]
}

## updating the parameter betab

betab.can<- rnorm(1l, betab5.star[r-1], sigma.betab)

fraction <- exp((like.gev(betal.star[r], beta2.star[r], beta3.star[r],
beta4.star[r] ,betab5.can, sai.star[r]) + log(dnorm(beta5.can, 0, 1072)))-
(like.gev(betal.star[r], beta2.star[r], beta3.star[r], betad.star[r],
betab.star[r-1], sai.star[r]) + log(dnorm(betab.star[r-1], 0, 1072))))
metro.hasting.frac <- min(1,fraction)

if (U.betab[r] < metro.hasting.frac) {

accept.betab <- accept.betab + 1

beta5.star[r] <-betab.can

} else {
betab.star[r] <- betab.star[r-1]
}

## updating the deviance
dev.star[r] <- -2*like.gev(betal.star([r], beta2.star[r], beta3.star[r],
betad.star[r] ,betab.star[r], sai.star(r])

}

# end for loop

result <- list("betal.star"=betal.star, "beta2.star"=beta2.star,
"beta3.star"=beta3.star,"betad.star"=betad.star, "betab.star"=betab.star,
"sai.star'"=sai.star,"dev.star"=dev.star, "accept.betal'=accept.betal,
"accept.beta2"=accept.beta2, "accept.beta2"=accept.beta2,
"accept.beta3"=accept.beta3, "accept.betad"=accept.betad,
"accept.betab"=accept.betab, "accept.sai'"=accept.xi)

return(result)
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Aabstract

For many applied situations, in a regression model, the response is a binary variable. The
general models for analysis of such responses are logistic, probit and Cloglog. Logistic
and probit symmetric link models are not appropriate choices when the number of ob-
servations in the two response categories is unbalanced. Further, the positively skewed
Cloglog link model will lose its efficiency when responses are negatively skewed. The
generalized t-link model is a good alternative in such situations, though the constraint
on the shape parameter greatly reduces the possible range of skewness provided by this
model. Wang and Dey (2010) proposed a new extremely flexible model based on gen-
eralized extreme value distribution. In this thesis, we reintroduce generalized extreme
value link model and discuss its fitting from Bayesian framewrok. Due to the complexity
of posterior distribution of the model we use Markov chain Monte Carlo methods. We
explore the efficiency of generalized extreme value link model by a simulation study and
demonstrate its applicability in the analysis of a real example.

Keywords: Generalized extreme value distribution; latent variable; Markov chain Monte
Carlo algorithms; posterior distribution; rare events; skewness.
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