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### generating data with Scenario M1-El

gen.data <- function(n, z){

y1 <- bxexp(-0.5%z"2)

e <- rnorm(n, 0, sqrt(0.5%z"2))

y<-yl+e

dt <- data.frame(cbind(z,y1,y))

return(dt)?}

z.pred = seq(0, 3, length.out=100)

yl.pred <- 5*exp(-0.5%z.pred”2)
r = 100; n = 100

parl array(NA, c(r, 9, n))

par2 = array(NA, c(r, 9, n))

par2.L = array(NA, c(r, 9, length(z.pred)))

par2.U = array(NA, c(r, 9, length(z.pred)))

cov.laws = array(NA, c(r, 9, length(z.pred)))
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width.laws = array(NA, c(r, 9, length(z.pred)))

par3.02 matrix(NA, ncol=r, nrow=n)

#

par3.02.L = matrix(NA, ncol=r,

nrow=length(z.pred))

#

par3.02.U = matrix(NA, ncol=r, nrow=length(z.pred))
cov.bayes.02 = matrix(NA, ncol=r, nrow=length(z.pred))
width.bayes.02 = matrix(NA, ncol=r, nrow=length(z.pred))
H#H#HH#H

for(i in 1:1){

print (i)

#

dt = gen.data(n=n, z=runif(n, 0, 3))

#

z.pred = seq(0, 3, length.out=100)

dt.pred = gen.data(n=length(z.pred), z=z.pred)

## boosting method

fitl = expectreg.boost(y ~ bbs(z), data=dt, expectiles =
c(0.02, 0.05 ,0.1, 0.2, 0.5, 0.8, 0.9, 0.95, 0.98))$fitted
paril[i, ,] = fitl

## AWLS method

fit22 = expectreg.ls(y ~ rb(z, "pspline"), data=dt,

expectiles c(0.02, 0.05,0.1, 0.2, 0.5, 0.8, 0.9, 0.95, 0.98))

fit22$fitted

par2[i, ,]
# pred.laws = predict(fit22, newdata=z)$fitted

fit2 = expectreg.ls(y ~ rb(z, "pspline"), data=dt.pred,

expectiles = c¢(0.02, 0.05,0.1, 0.2, 0.5, 0.8, 0.9, 0.95, 0.98), ci=TRUE)
par2.L[i, ,] = matrix(unlist(lapply(confint(fit2),

"[", 1:length(z.pred))), ncol=9, byrow=F)

par2.U[i, ,] = matrix(unlist(lapply(confint(fit2)

,"[", (length(z.pred)+1):(2*length(z.pred)))),

ncol=9, byrow=F)

##
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cov.laws[i,,] = (par2.L[i,,] <= dt.pred$yl & dt.pred$yl <= par2.U[i,,])
width.laws[i,,] = par2.U[i,,]- par2.L[i,,]

## Bayesian method

y = dt$y

z = as.matrix(dt$z)

y.pred = dt.pred$y
z.pred = as.matrix(dt.pred$z)
##

fit3 = exp_bayes(y, z=z, tau= 0.02, B=35000, burn = 5000, thin = 30)
par3.02[,i] = fit3$fitted

rmse.bayes.02[i] = sqrt(mean((par3.02[,i]-dt$yl)~2))
# prediction

fit3 = exp_bayes(y.pred, z=z.pred, tau= 0.02,
B=35000, burn = 5000, thin = 30)

par3.02.L[, i] = fit3$lower

par3.02.U[,i] = fit3$upper

##

cov.bayes.02[,i] = (par3.02.L[,i] <= dt.pred$yl

& dt.pred$yl <= par3.02.U[,i])

width.bayes.02[,i] = par3.02.U[,i] - par3.02.L[,i] }

~
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gen.data <- function(n){

x = mvrnorm(n, rep(0,8), H)
e = rnorm(n, 0, sqrt(3))
y = 3+3xx[,1]+1.5%x[,2]+0*x[,3]+0*x[,4]+

2xx [,5]+0*x[,6]+0*x[,7]+0*x[,8] + e # + y1
#
dt = data.frame(cbind(y,x))

return(dt)}
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beta.hat.05 = matrix(NA, nrow= r, ncol=9)
#

prob.inc.05 = matrix(NA, nrow= r, ncol=8)
HHHHH

for(i in 1:r){

print (i)

dt = gen.data(n=n)

## Bayesian method

y = dt$y

Xspsl <- as.matrix(dt[,-11)

fit3

exp_bayes(y, xspsl = Xspsl, tau= 0.05, B=3500, burn = 500,

thin = 3)

beta.hat.05[i,] apply(£it3$b, 2, mean)

prob.inc.05[i,] = apply(fit3$delr, 2, mean)

Sod 0'5095 4\;4.993»;4; bg.j).o R oS

data(india)

data("india.bnd")

#

z.score = (india$stunting+177.9)/142.24

india = as.data.frame(cbind("y"=z.score, india))

y = india$y

z = as.matrix(indial,3:6])

distH = india$distH

#

fit.02 = exp_bayes(y,

## linear

#x=NULL,

## spike und slab regularisation
#xspsl = NULL,

## nonlinear effect

z=z,

## spatial effect

_‘



A gxub‘thogsldﬁdiﬁsﬁMadglojafn]R~A§

geo = distH,

map india.bnd,
## expectile
tau=0.02,

## length
B=15000,

## burnin

burn = 5000,

## thinning

thin = 10 )
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Abstract

Today, statisticians are developing a variety of regression models beyond the mean regres-
sion where the purpose is to study different aspects of the conditional distribution of the
response given some covariates. Primarily, we are interested in examining the effect of
covariates on the tail of the distribution of the response variable; e.g., in the area of child
health, physicians are interested in identifying the factors affecting child malnutrition; and
in earthquake studies, researchers are seeking to know the conditions under which the most
devastating earthquakes occur. Conventional models for achieving this goal are quantile
regression models. The primary challenge of statistical inference in quantile regression
models is their fitting to the data under study, which requires optimization of the objec-
tive function based on linear programming. Considering this computational challenge, the
class of expectile regression models is an appropriate alternative, particularly for spatial
responses. In this thesis, we restate an expectile regression model for spatial responses
and use a Bayesian approach to fit the model and implement inference. Also, we consider
the modeling of nonlinear functions of covariates by using penalized splines and variable

selection of covariates with linear effects by the spike and slab priors.

keywords: Quantile regression, Expectile regression, Gaussian Markov random field,

Bayesian regularisation, Penalized splines, Spike and slab prior.
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