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data("GasolineYield", package = "betareg")
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gy_logitd <- update(gy_logit, subset = -4)
coef (gy_logit, model = "precision")

coef(gy_logit4, model = "precision")

e S8 Sl b

5wl s b ke 51 b @ S I gl ) e al (58 Sl ¢ luie (B s s
225 52 S 52

logit(u;) = 5. + Bbatch; + §y.temp; log(¢;) = 0. + Oytemp;. (Y-Y)

il g5 Dot R s Jas ol 5l

gyl_logit <- betareg(yield ~ batch + temp|temp, data = GasolineYield,
+ link.phi="log")

summary(gyl_logit)
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logit(p;) = x;3, (Y-¥)
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gy_logit = betareg(stre ~ sand + water + silicafume + cement,
data = measure)

summary(gy_logit)
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gy_logit <- betareg(stre ~ sand + water + silicafume + cement,
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Pearson residuals

Pearson residuals

Deviance residuals

Residuals vs indices of obs.
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data = measure)
plot(gy_logit, which = 1, type = "pearson")
plot(gy_logit, which = 2, type = "pearson")

plot(gy_logit, which = 4, type = "pearson")

plot(gy_logit, which = 5, type = "deviance", sub.caption = "")
plot(gy_logit, which = 4, type = "deviance", sub.caption = "")
plot(gy_logit, which = 1, type = "deviance", sub.caption = "")
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Pearson residuals

Pearson residuals

Deviance residuals

Residuals vs indices of obs.
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(1) &I sl

f=function(x,a,b){
dbeta(x,a,b)
}
curve(f(x,0.25,4.75),c(0,1) ,x1im=c(0,1) ,ylim=c(0,12) ,main=" "',
xlab="' ',ylab=' ")
par (new=T)
curve(f(x,1.25,3.75),c(0,1),col="red",x1lim=c(0,1) ,ylim=c(0,12) ,main=" ",

xlab=' ',ylab=' ')

\A
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par (new=T)
curve(f(x,2.5,2.5),c(0,1),col="blue",x1lim=c(0,1),ylim=c(0,12) ,main=" "',
xlab=' ',ylab=' ')

par (new=T)
curve(f(x,3.75,1.25),c(0,1),col="red",xlim=c(0,1),ylim=c(0,12) ,main=" "',
xlab=' ',ylab=' ')

par (new=T)

curve(f(x,4.75,0.25),c(0,1) ,x1lim=c(0,1) ,ylim=c(0,12) ,main=" "',

xlab=' ',ylab=' ')

(o) b sl

curve(f(x,0.75,14.25),¢c(0,1) ,x1im=c(0,1) ,ylim=c(0,15) ,main=" ',

xlab=' ',ylab=' ')

par (new=T)
curve(f(x,1.5,13.5),c(0,1),col="red",x1lim=c(0,1) ,ylim=c(0,15) ,main=" "',
xlab=' ',ylab=' ')

par (new=T)
curve(f(x,3.75,11.25),c(0,1),col="green",xlim=c(0,1) ,ylim=c(0,15) ,main=" "',
xlab="' ',ylab=' ')

par (new=T)
curve(f(x,7.5,7.5),c(0,1),col="blue",x1lim=c(0,1) ,ylim=c(0,15) ,main="",

xlab=' ',ylab=' ')
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par (new=T)

curve(f(x,11.25,3.75),c(0,1) ,,col="green",xlim=c(0,1) ,ylim=c(0,15) ,main="",
xlab=' ',ylab=' ')

par (new=T)
curve(f(x,13.5,1.5),c(0,1),col="red",x1lim=c(0,1) ,ylim=c(0,15) ,main="",
xlab=' ',ylab=' ')

par (new=T)

curve(f(x,14.25,0.75),c(0,1) ,x1im=c(0,1) ,ylim=c(0,15) ,main="",

xlab="' ',ylab=' ')

() Sl

curve(f(x,2.5,47.5),c(0,1) ,x1im=c(0,1) ,ylim=c(0,15) ,main=" "',

xlab=' ',ylab=' ')

par (new=T)
curve(f(x,5,45),c(0,1),col="red",x1im=c(0,1) ,ylim=c(0,15) ,main="' ",

xlab=' ',ylab=' ')

par (new=T)

curve(f(x,12.5,37.5),c(0,1),col="green" ,x1im=c(0,1),ylim=c(0,15) ,main=" ",
xlab="' ',ylab=' ')

par (new=T)

curve (f(x,25,25),c(0,1),col="blue",x1im=c(0,1) ,ylim=c(0,15) ,main=" "',

xlab=' ',ylab=' ')
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par (new=T)

curve (f(x,37.5,12.5),c(0,1),col="green" ,x1im=c(0,1) ,ylim=c(0,15) ,main=" ",
xlab=' ',ylab=' ')

par (new=T)
curve(f(x,45,5),c(0,1),col="red",x1im=c(0,1) ,ylim=c(0,15) ,main="' ",

xlab=' ',ylab=' ')

par (new=T)

curve(f(x,47.5,2.5),c(0,1) ,x1im=c(0,1) ,ylim=c(0,15) ,main=" "',

xlab=' ',ylab=' ')

(5) <Jb 6‘;& 3

curve (f (x,5,95),c(0,1) ,x1im=c(0,1) ,ylim=c(0,20) ,main=" "',

xlab=' ',ylab=' ')

par (new=T)
curve(f(x,10,90),c(0,1),col="red",xlim=c(0,1) ,ylim=c(0,20) ,main="' "',
xlab=' ',ylab=' ')

par (new=T)

curve (f(x,25,75),c(0,1) ,col="green" ,x1im=c(0,1) ,ylim=c(0,20) ,main="' "',
xlab="' ',ylab=' ')

par (new=T)

curve (f (x,50,50),c(0,1),col="blue",x1lim=c(0,1) ,ylim=c(0,20) ,main=" "',

xlab=' ',ylab=' ')
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par (new=T)

curve (f(x,75,25),c(0,1) ,col="green" ,x1im=c(0,1) ,ylim=c(0,20) ,main="' "',
xlab=' ',ylab=' ')

par (new=T)

curve (f(x,90,10),c(0,1),col="red",xlim=c(0,1) ,ylim=c(0,20) ,main="' "',
xlab=' ',ylab=' ')

par (new=T)

curve(f(x,95,5),c(0,1) ,x1im=c(0,1) ,ylim=c(0,20) ,main=" "',

xlab="' ',ylab=' ')

(ea J2d ol (3l Jla C’L" C‘wa‘ sle s e Db (¥

it #### Loding Required Pakages
library(Formula)
library(betareg)
#H######### Some initial real values
n = 50
beta=c(1,2)
phi=1.5
#H###HHH### Generating data
gen.data = function(beta,X){

eta = Xx*%beta

mu = exp(eta)/(1+exp(eta))



AY wlpbl sladle sbblaal 5 mls adgisb gly o3V slaygs

alpha = mu*phi

gamma = (1-mu)*phi

y = rbeta(n,alpha,gamma)
data = data.frame(y,X)
index = which(data$y==1)
data = datal[-index,]

return(data)

#Hdd##HH##H Fitting beta regression model
M=1000

param = matrix (NA, nrow = M, ncol = 3)
betareg.fitting = function(n,M,beta,phi){

for (j in 1:M){

x1 = rep(1,length(n))

x2 rnorm(n)

X = cbind(x1,x2)

data = gen.data(beta,X)

try({
fit = betareg(y ~ x2, data = data, start = c(1, 2, 1.5))
param[j,] = as.vector(unlist(fit$coefficients))

o)
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return(param)

sim = betareg.fitting(n,M,beta,phi)
estimate = apply(sim, 2, function(x) mean(x, na.rm = TRUE))
estimate

#H#H#HHHE##H### Computing MSE
betal=c(1,2,phi)

Mse=numeric(3)

for (k in 1:3){

mse=function(x) mean((x-betall[k])~2)
Mse [k]=mse(sim[,k])

}

#H##HHHHHE### Computing bias
bl=estimate[1]-1

b2=estimate[2]-2

b3=estimate[3]-1.5

e b (§3ltand JUn ol 2 sl (gl 03V Sl sies (Y

##t##H4###H## Some initial real values
n = 400
beta=c(-1,.75,1.5)

theta=c(2,-1,0.5)
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#i#########Generating data
gen.data2 = function(beta,theta,X,Z){
etal = XYx*beta
mu = exp(etal)/(1+exp(etal))
eta2 = ZJx)theta
phi = exp(eta2)

alpha = muxphi

gamma = (1-mu)*phi
y = rbeta(n,alpha,gamma)
data = data.frame(y,X,Z)

return(data)

#H#####H#E# Fitting beta regression model with random precision
M=500

param = matrix (NA, nrow = M, ncol = 6)

betareg.fitting = function(n,M,beta,theta){

for (j in 1:M){

x1 = rep(1,length(n))
x2 = rnorm(n)
x3 = rbinom(n,1,0.6)

X = cbind(x1,x2,x3)

zl = rep(l,length(n))
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z2

rbinom(n,1,0.5)

z3 = rnorm(n,1,2)

Z= cbind(z1,z2,z3)

data = gen.data2(beta,theta,X,Z)

try({

fit = betareg(y ~ x2 + x3| z2 +z3, data = data, link.phi= "log",

hessian = TRUE,start = c(-1, 0.75, 1.5, 2, -1, 0.5))
param[j,] = as.vector(unlist(fit$coefficients))
b

}

return(param)

sim = betareg.fitting(n,M,beta,theta)
g=which(is.na(sim[1:500,])==T)

sim=sim[-q,]

estimate = apply(sim, 2, function(x) mean(x, na.rm = TRUE))
estimate

Es=estimate

#it###########E Computing MSE

betal=c(-1, 0.75, 1.5, 2, -1, 0.5)

Mse=numeric(6)

for (k in 1:6){
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mse=function(x) mean((x-betall[k])~2)

Mse[k]=mse(sim[,k])

}

Mse

#H##H#HHHEHA#H# Computing bias

bl=Es[1]+1

b2=Es[2]-0.75

b3=Es[3]-1.5

t1=Es[4]-2

t2=Es[5]+1

t3=Es[6]-0.5

############E Computing density-plot

plot(density(f1) ,main="",x1lab="",ylab="")
title("betal",cex.main =3, font.main= 1, col.main= "blue")
abline(v=-1)

plot(density(£f2) ,main="",x1lab="",ylab="")
title("betal",cex.main =3, font.main= 1, col.main= "blue")
abline(v=0.75)

plot(density(£3) ,main="",xlab="",6ylab="")
title("beta2",cex.main =3, font.main= 1, col.main= "blue")
abline(v=1.5)

plot(density(f4) ,main="",x1lab="",ylab="")
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title("thetal0",cex.main =3, font.main= 1, col.main= "blue")
abline(v=2)

plot(density(£f5) ,main="",x1lab="",ylab="")
title("thetal",cex.main =3, font.main= 1, col.main= "blue")
abline(v=-1)

plot(density(£f6) ,main="",x1lab="",ylab="")
title("theta2",cex.main =3, font.main= 1, col.main= "blue")
abline(v=0.5)

#HHHH R % Computing variances
varl=mean((sim[,1]-mean(sim[,1]))~2)
var2=mean((sim[,2]-mean(sim[,2]))~2)
var3=mean((sim[,3]-mean(sim[,3]))"2)

vard=mean ((sim[,4] -mean(sim[,4]))~2)

varb=mean ((sim[,5] -mean(sim[,5]))~2)

var6=mean((sim[,6] -mean(sim[,6]))~2)

HEHHHHEHAH RS H R R R R
f1=(sim[,1]-mean(sim[,1]))/sqrt(varl)

f2=(sim[,2] -mean(sim[,2]))/sqrt(var2)
f3=(sim[,3]-mean(sim[,3]))/sqrt(var3)
f4=(sim[,4]-mean(sim[,4]))/sqrt(var4d)

f5=(sim[,5] -mean(sim[,5]))/sqrt(varb)

f6=(sim[,6] -mean(sim[,6]))/sqrt(var6)
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d=seq(-4,4,0.01)

par (mfrow=c(3,2))

##############E Computing qq-plot
qgnorm(f1l,main="",xlab="",ylab=""); qqline(f1l, col = 2)
title("betal",cex.main = 3, font.main= 1, col.main= "blue")
qqnorm(f2,main="",xlab="",ylab=""); qqline(f2, col = 2)
title("betal",cex.main = 3, font.main= 1, col.main= "blue")
qqnorm(f3,main="",xlab="",ylab=""); qqline(f3, col = 2)
title("beta2",cex.main = 3, font.main= 1, col.main= "blue")
qgnorm(f4,main="",xlab="",ylab=""); qqline(f4, col = 2)
title("tetal",cex.main = 3, font.main= 1, col.main= "blue")
qgnorm(f5,main="",xlab="",ylab=""); qqline(f5, col = 2)
title("tetal",cex.main = 3, font.main= 1, col.main= "blue")
qqnorm(f6,main="",xlab="",ylab=""); qqline(f6, col = 2)

title("teta2",cex.main = 3, font.main= 1, col.main= "blue")
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Abstract

In the most applications, researchers are imterested in finding out a rela-
tion between a response and some covariates. For such aim, a regression model
is usually implemented. In many practical situation, the response variable is
continuous and restricted to the interval (0,1); e.g. proportions, rates and
percentages. For examples: in econometrics, peaple are interested in finding
out the relation between growth rate, unemployment rate, and GDP percent-
age with several other economic variables. To modeling such responses, the
common models are logistic and probit regressions. However, the proportions
and rates are usually concentrated in a specific subinterval. In other words,
such responses are skewed. Therefore, the logistic and probit models are not
appropriate for modeling these responses. Regarding to these constraints, the
appropriate and efficient model for this kind of data is the novel and beta
regression model. In this thesis, we first define the proposed model and then
estimate the parameters by maximum likelihood approach. We establish the
asymptotic properties of the extracted estimators as well. The efficiency of
beta regression model and its asymptotic properties are explored by a few
simulation studies. Finally, we apply the proposed model to analyze two ex-
amples; first example is on gas percent output from crude oil, and the second
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