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library(sp)

library (Matrix)

library(splines)

library(mvtnorm)

library(spam)

library (MASS)

neigb.matrix <- function(ml=m1l, m2=m2){
x.easting <- 1:ml

x.northing <- 1:m2

Grid <- expand.grid(x.easting, x.northing)
K <- nrow(Grid)

distance <- as.matrix(dist(Grid))

W <- array(0, c(K,K))

Wldistance==1] <- 1

return(W)

}
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W <- neigb.matrix(m1=10, m2=10)

spat.cov <- function(W, usd){

K <- nrow(W)

Q.W <- (diag(apply(W, 2, sum)) - usd*W) + 0.001 * diag(rep(1,K))
return(Q.Ww)

rho <- 0.7

cov.matrix <- matrix(c(1,rho,rho,1) ,nrow=2)

beta <- c(betal= -2,betal=-1,beta2=0.75)

lambdal <- b <- 0.5

lambda2 <- a <- 1

simfun <- function(ni=1, K=2, beta, lambdal, lambda2, W, usd, sigmai) {
I <- nrow(W)

n = nix*I

A <- spat.cov(W, usd)

Lambda <- cov.matrix

phi <- matrix(mvrnorm(1l, rep(O,I*nrow(Lambda)), kronecker(solve(A), Lambda)),
ncol=2, byrow=TRUE)

u <- matrix(rnorm(ni*I,0,sigmai),ncol=ni)

nu <- mvrnorm(1l,rep(0,nrow(Lambda)) ,Lambda)

x1 <- rnorm(I*ni*K,0,1)

x2 <- rnorm(I*ni*K,0,1)

X1 = array(x1,c(I,ni,K))
X2 = array(x2,c(I,ni,K))
###

T.event = array(0,c(I,ni,K))

for (i in 1:I){

for (j in 1:ni){

for (k in 1:K){

uu = runif(1)

T.event[i,j,k] <- ((-log(uu))/(axexp(betal[l] + X1[i,j,k]*betal[2] +
X2[i,j,kl*betal3] + uli,jl + phili,k] + nulk])))~(1/b)

#itti

}

}



Vo)

}

Cens = array(0,c(I,ni,K))

deltal = array(0,c(I,ni,K))

delta = array(0,c(I,ni))

ZZ <- max(T.event)

for (i in 1:1){

for (j in 1:ni){

for (k in 1:K){

Cens[i,j,k] = runif(1,0, T.event[i,j,k]+20)
deltalli,j,k] = as.numeric(T.event[i,j,k] < Censl[i,j,k])
}

}

}

for (1 in 1:I){

for (j in 1:ni){

deltali,j] = min(deltalli,j,]1)

}

}

return(list(T.event=T.event, Cens=Cens, delta=delta, X1 = X1, X2 = X2))
}

mdata <- simfun(ni=1, K=2, beta=beta, lambdal=b, lambda2=a, W=W, usd=1,
sigmai=1.5)

mdata



Abstract

Analysis of time-to-event data has many applications in medicine, engineering, and other sciences.
Such data have different real events, such as the death of a human being, in medicine, which
relates to survival analysis, and the failure of a mechanical component in engineering, from which
it is considered reliability. In this thesis, we aim to analyze the survival data of multiple cancers.
Proportional hazards and proportional odds models, along with the homogeneity assumption of the
population, are the most used survival models. However, in many cases, due to the presence of
unknown or unobserved factors, this assumption does not hold and there is a kind of heterogeneity
in the data. The usual approach for considering this heterogeneity is to use frailty models. The
frailty models in survival analysis are a subcategory of random effects models. If we also have
geographical information of the data, the inhomogeneity of data can be due to the structure of spatial
dependence between survival data. Such data are called spatial survival data. In this situation, the
spatial effect is usually introduced into the modeling as a Gaussian (Markov) random field. In
addition, in this thesis, we use parametric and nonparametric versions of the proportional hazards
and proportional odds models for the baseline hazard function. We also show the application
of the proposed models in a semiparametric version for analyzing a leukemia data set. Due to
the complexity of the models, we choose a Bayesian approach for extracting related statistical
inference.

Keywords: Bayesian hierarchical models, frailty models, Markov chain Monte Carlo (MCMC),

proportional hazards, proportional odds, spatial association, survival modeling.
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