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data("retinal", package = "simplexreg")
sim.glm3 <- simplexreg(Gas ~ LogT + LogT2 + Level,
data = retinal, id = ID)

summary (sim.glm3)
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sim.glm4 <- simplexreg(Gas ~ LogT + LogT2 + Level | LogT + Level,
data = retinal, id = ID)

summary (sim.glm4)
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sim.geel <- simplexreg(Gas ~ LogT + LogT2 + Level | LogT + Level | Time,
corr = "Exc", id = ID, data = retinal)

summary (sim.geel)
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sim.gee2 <- simplexreg(Gas ~ LogT + LogT2 + Level | LogT + Level | Time,
corr = "AR1", id = ID, data = retinal)

summary (sim.gee2)
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V.Y S

x<-seq(0,3,0.01)
£<-(2%pi*x~3) " (-1/2)*(exp((-(x-1)"2)/(2*x)))
£1<-(2xpi*x"3) " (-1/2)* (exp ((-(x-2)"2) /(8*x)))
£2<-(2%pi*x~3) " (-1/2) * (exp ((-(x-5)~2) /(50%x)))
plot(x, f, type="1", ylim=c(0, 3), col=3, 1lwd=2)
lines(x, f1, 1ty=2, col=4, lwd=2)

lines(x, f2, 1ty=4, col=6, lwd=2)

legend(2.3,3, c(expression(xi==1), expression(xi==2), expression(xi==5)),
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col=c(3,4,6), text.col="black", lty=c(1,2,4) ,lwd=2,
merge=TRUE, bg="white")

xlab="'x"'

f<-(2%pi*x~3) " (-1/2) *(exp((-(x-1)72) / (2*x)))

f1<- (2% (2xpi*x~3)) " (-1/2)* (exp ((- (x-1)72) /(4*x)))

£2<- (5% (2xpixx~3)) " (-1/2) *(exp ((-(x-1)72) / (10*x)))

plot(x, f, type="1", ylim=c(0,3), col=3, lwd=2)

lines(x, f1, lty=2, col=4, 1lwd=2)

lines(x, f2, lty=4, col=6, lwd=2)

legend(2.3,3, c(expression(epsilon™2==1), expression(epsilon~2==2),
expression(epsilon~2==5)), col=c(3,4,6), text.col="black",
lty=c(1,2,4), merge=TRUE, bg="white", lwd=2)

xlab="'x'

V.Y S

library(simplexreg)

f=function(x,a,b){

dsimplex(x,a,b)

}

curve(f(x,0.1,4), c(0,1), col="red", xlim=c(0,1), ylim=c(0,18),

main=expression(mu==0.1), xlab=' ', ylab=expression(sigma~2==4"2))

r.Y

library(simplexreg)

f=function(x,a,b){

dsimplex(x,a,b)

}

curve(f(x,0.1,4), c(0,1),col="red", x1im=c(0,1), ylim=c(0,15),
main=expression(mu==0.1), xlab=' ', ylab=expression(sigma~2==4"2))
par (new=TRUE)

v=sqrt ((0.1%0.9)"3)

curve(dnorm(x,0.1,v*4), xlim=c(0,1), 1lty=2, ylim=c(0,15),

main=' ', xlab=' ', ylab=' ')
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F.Y %

## or plotting (histogram):

rsimplot <- function(n, mu, sigma) {
x <- seq(0.01, 0.99, 0.01)

for (j in 1:length(sigma)) {

for (i in 1:length(mu)) {

hist(rsimplex(n, mul[i], sigmaljl), density = 50,

xlim = c(0, 1), ylim = c(0, max(dsimplex(x, mul[i], sigma[j])) + 0.5),
freq = F, breaks = 20, xlab =" ", ylab = " ", main = NULL)
lines(x, dsimplex(x, mul[il, sigmal[j]), type = "1", col = "red")

}

}

}

par (mfrow = c(3, 3), mar = c(2, 2, 2, 2), cex = 0.55)
rsimplot (5000, c(0.1, 0.5, 0.7), c(4, 2, 1))

B.Y Jsis

## plotting (Kernel density):
rsimplot <- function(n, mu, sigma) {
x <- seq(0.01, 0.99, 0.01)

for (j in 1:length(sigma)) {

for (i in 1:length(mu)) {

plot(x, dsimplex(x, muli], sigmal[jl),

ylim = c(0, max(dsimplex(x, mul[i], sigmal[jl)) + 0.5),
type = "1", col = "red")

lines(density(rsimplex(n, muli], sigmaljl)), 1ty = 2)
}

}

}

par(mfrow = c(3, 3), mar = c(2, 2, 2, 2), cex = 0.55)

rsimplot (5000, c(0.1, 0.5, 0.7), c(4, 2, 1))
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F.Y %

library(simplexreg)

z<-array(0,dim=c(500,1))

mu=0.5

sigma=0.01

xx=rsimplex(500,mu,sigma)

for (i in 1:500){

z[i]=(xx[i] -mu)/(sigmax*sqrt((mu~3)*(1-mu)~3))

}

qqnorm(z,main=expression(sigma~2==0.01) ,xlab="",ylab="")

qqline(z, col = 2,1lwd=2)

.0 S

plot(sim.glml, type="residuals", res="stdPerr", ylim=c(-3,3))

plot(sim.glm2, type="residuals", res="stdPerr", ylim = c(-3,3))

V.0 %

plot(sim.glm3, type="corr", xlim=c(-2.5,2.5), ylim=c(-2.5,2.5), pch=16)
plot(sim.glm3, type="corr", lag=2, xlim=c(-2.5,2.5),

ylim=c(-2.5,2.5), pch=16)

plot(sim.glm3, type="corr", lag=3, xlim=c(-2.5,2.5),

ylim=c(-2.5,2.5), pch=16)

plot(sim.glm3, type="corr", lag=4, xlim=c(-2.5,2.5),

ylim=c(-2.5,2.5), pch=16)

Y.0 S5

plot(sim.gee2, type="residuals", ylim=c(-6,6), pch=16)

plot(sim.gee2, type="GOF", xlab="Days after Gas Injection", ylim=c(0,40))

¥ o (5 3lsdonds g Jtio 4 g po oS

library(Formula)
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library(simplexreg)

remove (list=1s())

M=500

param = matrix (NA, nrow = M, ncol = 3)
paraml = matrix (NA, nrow = M, ncol = 1)
par = matrix (NA, nrow = M, ncol = 4)
betal=rep(0,M)

betal=rep(0,M)

beta2=rep(0,M)

sigmal=rep(0,M)

for (j in 1:M)

{

#Data generation from differnt seeds
set.seed(12345+j)

print(j)

n = 200

beta=c(1.5,0.5,-0.5)

sigma=sqrt (4)

xl = rep(l,length(n))

x2 = rbinom(n,1,0.6)

x3=runif(n, 0, 5)

X = cbind(x1,x2,x3)

eta = X)xJbeta

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

y <- rep(0, n)

for (i in 1:n){

y[i] <- rsimplex(l, mul[i],sqrt(sigma))

}

data=data.frame(cbind(y,X))

try({

# Error in svd(w) : infinite or missing values in 'x'
fit=simplexreg(y ~ x2+x3 , data=data, link="logit")
param[j,] = as.vector(unlist(fit$fixef[,1]))

paraml[j,] = as.vector(unlist(fit$Dispersion))
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summary (fit)
betalO[jl=fit$fixef [1]
betal[jl=fit$fixef [2]
beta2[jl=fit$fixef [3]
sigmal[jl=fit$Dispersion

}

#A11l coefficients in one matrix
A<-matrix (NA,nrow=M,ncol=4)
for(j in 1:3){

A[,1]1<-beta0

A[,2]<-betal

A[,3]<-beta?2

A[,4]<-sigmal

}

index<-which ((rowSums (abs(A))>4))
A<-A[-index,]

A

#Final estimation of coefficients
beta.and.gamma.hat<-colMeans (A)
beta.and.gamma.hat

#Standard deviation of all coefficients after remove outliers
sd<-GMCM: : : colSds (A)

sd

# Computing bias
bO=beta.and.gamma.hat[1]-1.5
bl=beta.and.gamma.hat[2]-0.5
b2=beta.and.gamma.hat[3]+0.5
s=beta.and.gamma.hat [4]-2
#Computing MSE
betaa=c(1.5,0.5,-0.5,2)
Mse=numeric(4)

for (k in 1:4){

mse=function(x) mean((x-betaalk])"2)
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Mse [k]=mse (A[,k])

}

Mse

#Computing variances

varl=mean((betaO-mean(betal))~2)

var2=mean ((betal-mean(betal)) 2)

var3=mean ((beta2-mean(beta2)) ~2)
vard=mean((sigmal-mean(sigmal))~2)
fi1=(betal-mean(betal))/sqrt(varl)
f2=(betal-mean(betal))/sqrt(var2)
f£3=(beta2-mean(betal))/sqrt (var3)
f4=(sigmal-mean(sigmal))/sqrt(var4)

#Computing qq-plot

qqnorm(f1,main=expression(betal[0]), xlab="", ylab="")
qqline(f1, col=2, lwd=2)

qqnorm(f2, main=expression(betal[1]), xlab="", ylab="")
gqline(f2, col = 2, lwd=2)

qgqnorm(£f3, main=expression(betal[2]), xlab="", ylab="")
qqline(£3, col = 2, 1lwd=2)

qqnorm(f4, main=expression(sigma~2), xlab="", ylab="")

qqline(f4, col = 2, lwd=2)

¥ Jad (53w pguw Jbo 4 bgspo oS

library(Formula)

library(simplexreg)

remove (list=1s())

M=500

param = matrix (NA, nrow = M, ncol = 3)
paraml = matrix (NA, nrow = M, ncol = 2)
par = matrix (NA, nrow = M, ncol = 5)
betal=rep(0,M)

betal=rep(0,M)

beta2=rep(0,M)
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gammaO=rep (0, M)

gammal=rep(0,M)

for (j in 1:M)

{

#Data generation from differnt seeds
set.seed(12345+j)

print(j)

n = 400

beta=c(1,0.5,-1)

sigma=sqrt(2)

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

X = cbind(x1,x2,x3)

eta = X/x%beta

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

gamma=c(5,0.3)

zl=rep(1,length(n))

z2=rnorm(n)

Z = cbind(z1,z2)

dispersion =ZJ*}gamma

sigmal = exp(dispersion)

y <= rep(0, n)

for (1 in 1:n){

y[i] <- rsimplex(1, mu[il, sqrt(sigmall[il))

}

data=data.frame(cbind(y,X,Z))

try({

#Error in svd(w) : infinite or missing values in 'x'
fit=simplexreg(y ~ x2+x3 | z2, data=data, link="logit")
param[j,] = as.vector(unlist(fit$fixef[,1]))
paraml[j,] = as.vector(unlist(fit$disparl[,1]))

b))

summary (fit)
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betaO[jl=fit$fixef [1]
betal[jl=fit$fixef [2]
beta2[jl=fit$fixef [3]

gammaO [j]l=fit$dispar[1]

gammal [j]1=fit$dispar[2]

}

#A11l coefficients in one matrix
A<-matrix(NA,nrow=M,ncol=5)
for(j in 1:5){

A[,1]1<-betal

A[,2]<-betal

A[,3]<-beta?2

A[,4]<-gammaO

A[,5]<-gammatl

}

index<-which((rowSums (abs(4))>10))
A<-A[-index,]

A

#Final estimation of coefficients
beta.and.gamma.hat<-colMeans (A)
beta.and.gamma.hat

# Standard deviation of all coefficients after remove outliers
sd<-GMCM: : : colSds (A)

sd

# Computing bias
bO=beta.and.gamma.hat [1]-1
bl=beta.and.gamma.hat[2]-0.5
b2=beta.and.gamma.hat [3]+1
gO=beta.and.gamma.hat [4]-5
gl=beta.and.gamma.hat[5]-0.3
#Computing MSE

betaa=c(1, 0.5,- 1, 5, 0.3)
Mse=numeric(5)

for (k in 1:5){
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mse=function(x) mean((x-betaalk])~2)

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

}
Mse

#Computing

variances

varl=mean((A[,1]-mean(A[,1]))"2)

var2=mean((A[,2]-mean(A[,2]))"2)

var3=mean((A[,3]-mean(A[,3]))"2)

vard4=mean((A[,4]-mean(A[,4]))"2)

var5=mean((A[,5]-mean(A[,5]))"2)

f1=(A[,1]-mean(A[,1]))/sqrt(varl)

f2=(A[,2]-mean(A[,2]))/sqrt(var2)

£3=(A[,3]-mean(A[,3]))/sqrt(var3)

f4=(A[,4]-mean(A[,4]))/sqrt(vard)

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

#Computing
qgnorm(f1,
qqline(f1,
qqnorm(£f2,
qqline(f2,
qgqnorm(£3,
qqline(£3,
qgnorm(£f4,
qqline(f4,
qgqnorm(f5,
qqline(£5,

qq-plot

main=expression(betal[0]), xlab="", ylab="")
col=2, 1lwd=2)

main=expression(betal[1]), xlab="", ylab="")
col=2, lwd=2)

main=expression(beta[2]), xlab="", ylab="")
col=2, 1lwd=2)

main=expression(gamma[0]), xlab="", ylab="")
col=2, 1lwd=2)

main=expression(gammal[1]), xlab="", ylab="")

col=2, 1lwd=2)
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Abstract

In regression problems, Logistic and Probit models are commonly used for proportional re-
sponse variable in unit interval (0,1). But when the distribution of proportional response
is highly skewed, these two models are not suitable, because their underlying distribution
i.e. Logistic and Normal are symmetric, hence a contradiction is made. In this thesis,
”Simplex regression” is introduced as an alternative solution. Firstly, Simplex distribution
based on mixture inverse Gaussian distribution is introduced. Secondly, Simplex simula-
tion studies are made to assert the capabilities of the distribution. As Simplex regression
can be defined on the framework of "Dispersion models”, we explain it first, thereafter,
similar to generalized linear models methods, the regression parameters are estimated in
two ways: heterogeneous and homogeneous variance. Modeling the longitudinal data by
Simplex regression is the last subject in this note. All models are also evaluated by simu-
lation and real examples.

Keywords: Dispersion models, Proportional data, Random variable generation, General-
ized linear models, Simplex distribution, Simplex regression models, Longitudinal data,

Generalized estimating equations.
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