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_Main Program

# Correlation Matrix

cor.matrix <- function(p, corv=0){
corMat <- matrix(corv, p, p)

diag(corMat) <- 1

output <- corMat
return(output) }
#Y generator with correlation matrix and loops
genY <- function(n, lambda=0.4, Rep=3, corv, error=0.1, nloop=1000){

cngét <- cor.matrix(Rep, corv)

cholMat <- chol(corMat)

num <- new("list")

for(i in 1:nloop){

stop.loop <- 0
while(stop.loop<1){
num([i]] <- matrix(rpois(n*Rep, lambda), n)
num([i]] <- num([i]]1%*%cholMat
num([i]] <- round(num([i]])
if(sum(var(num[[i]])==0)<1){
if(max(abs(cor(num([i]])-corMat))<=error){
stop.loop <- stop.loop+1 }

}
stop.loop }

}

output <- num

return(output)



# X generator with correlation matrix and loops
genX <- function(n, Mean=0, SD=4, P=3, corv=0, error=0.1, nloop=1000){
corMat <- cor.matrix(P, corv)
cholMat <- chol(corMat)
num <- new("list")
for(i in 1:nloop){
stop.loop <-0
while(stop.loop<1){
num([i]] <- matrix(rnorm(n*P, Mean, SD), n)
num[[i]] <- num[[i]]1%*%cholMat
( iftsum(var(num([i]])==0)<1)
if(max(abs(cor(num[[i]])-corMat))<=error){
stop.loop <- stop.loop+1 }
}
stop.loop }
}
output <- num
return(output)
}
# Merge data
mergeData <- function(x, y, Names=NULL){
Length <- length(x)
dataTemp <- new("list")
for(i in 1:Length){
dataTemp([i]] <- as.data.frame(cbind(c(1:length(y[[i1])), x[[i]], y([i1]))
if(lis.null(Names)){

names(dataTemp([i]]) <- Names

}

output <- dataTemp

return(output) }
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# Merge data for GEE
mergeDataGEE <- function(x, y, n, Rep, Names=NULL){
Length <-length(x)
dataTemp <- new("list")
for(i in 1:Length){
dataTemp([i]] <- as.data.frame(cbind(c(1:length(y[[i]])), x[i]], y[i]], rep(1:Rep,
each=n)))
if(lis.null(Names)){
names(dataTemp([i]]) <- Names }
}
out‘put <- dataTemp
return(output)
}
inittamb <-0.4 #define the lambda value
#iniBeat=[b0, b1(t), b2(x1), b3(x2), b4(x3)]
nLoop <-1000
seedNmber <- 1
glmFamily <- poisson
glmLink <-"log"
geeFamily <- poisson
geelink <-"log"
corStruc <-"exchangeable" #GEE exit with 'independence’, 'exchangeable’,
#'ar1', 'unstructured' and 'userdefined'
#Formula
P1F <- formula(y ~ Time + x1)

P3F <- formula(y ~ Time + x1 + x2 + x3)

'
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# Generalized Linear Model + Generalized Estimating Equations

#GLM Case1: Y conditions: n=20 and t=3; X conditions: p=1, n=20*3, cor=0
set.seed(seedNmber)

genbQY <- genY(n=20, lambda=initLamb, Rep=3, corv=0.8, error=0.1, nLoop)
genb0Yt <- lapply(gen60Y, as.vector)

set.seed(seedNmber)

genB0Y00X <- genX(n=60, Mean=0, SD=4, P=1, corv=0, error=0.1, nLoop)
DTAB0Y00X <- mergeData(gen60Y00X, gen60Yt, Names=c("Time", "x1", "y"))
fitGLMGOYOOX <- lapply(DTAB0Y00X, glm, formula=P1F,
family=g|LmFamily(link=glmLink))

coefGLMB0Y00X <- lapply(fitGLMB0YOOX, coefficients)

betaGLMCO01 <- matrix(unlist(coefGLMB60Y00X),length(coefGLMB0YQ0X), 3, byrow=T)

library(geepack) #Call library 'geepack'’
#GEE Case1: Y conditions: n=20 and t=3; X conditions: p=1, n=20*3, cor=0
GEEB0YO0X <- mergeDataGEE(gen60Y00X, gen60Yt, n=20, Rep=3,
Names=c("Time", "x1","y", "IDT"))
fitGEEBOYOOX <- new("list")
for(i in 1:length(GEEB0Y0O0X)){
fitGEEBOYOOX([[i]] <- geeglm(P1F, data=GEEB0YQOX[[i]], id=IDT,
family=geeFamily(geeLink), corstr=corStruc)
}
coefGEEB0OYOOX <- lapply(fitGEEBOY00X, coefficients)
betaGEECO01 <- matrix(unlist(coefGEEB0Y00X),length(coefGEEBOYQ0X), 3, byrow=T)
#GLM Case2: Y conditions:’n=20 and t=3; X conditions: p=3, n=20*3, cor=0.1
set.seed(seedNmber)
genb0Y01X <- genX(n=60, Mean=0, SD=4, P=3, corv=0.1, error=0.1, nLoop)
DTAB0Y01X <- mergeData(gen60Y01X, gen60Yt, Names=c("Time", "x1", "x2", "x3", "y"))
fitGLMB0Y01X <- lapply(DTAG0Y01X, glm, formula=P3F,

family=glmFamily(link=gimLink))
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coefGLMB0OYO01X <- lapply(ftGLM60Y01X, coefficients)

. betaGLMCO02 <- matrix(unlist(coefGLM60Y01X),length(coefGLMB0YO01X), 5, byrow=T)

#GEE Case2: Y conditions: n=20 and t=3; X conditions: p=3, n=20"3, cor=0.1
GEEB0Y01X <- mergeDataGEE(gen60Y01X, gen60Yt, n=20, Rep=3,
Names=c('Time", "x1", "x2", "x3", "y", "IDT"))
fitGEEBOY01X <- new("list")
for(i in 1:length(GEEBOY01X)){
fitGEEBGOYO1X[[i]] <- geeglm(P3F, data=GEEB0Y01X[[i]], id=IDT,

. family=geeFamily(geeLink), corétr=cor8truc)

\

}
coefGEEBOY01X <~ lapply(fitGEE6OYO01X, coefficients)
betaGEEC02 <- matrix(unlist(coefGEE60Y01X),length(coefGEEBOY01X), 5, byrow=T)

#GLM Case3: Y conditions: n=20 and t=3; X conditions: p=3, n=20*3, cor=0.5
set.seed(seedNmber)

genB0Y05X <- genX(n=60, Mean=0, SD=4, P=3, corv=0.5, error=0.1, nLoop)
DTAB0Y05X <- mergeData(gen60Y05X, gen60Yt, Names=c("Time", "x1", "x2", "x3", "y"))
fitGLMB0Y05X <- lapply(DTA60Y05X, gim, formula=P3F,
family=gimFamily(link=glmLink))

coefGLMBOY05X <- lapply(fitGLMB0YO5X, coefficients)

betaGLMCO03 <- matrix(unlist(coefGLMB0Y05X),length(coefGLM60Y05X), 5, byrow=T)

#GEE Case3: Y conditions: n=20 and t=3; X conditions: p=3, n=20*3, cor=0.5
GEEB0Y05X <- mergeDatgGEE(gen6OYO5X, gen60Yt, n=20, Rep=3,
Names=c("Time", "x1", "x2", "x3", "y", "IDT"))
fitGEEBOY05X <- new("list")
for(i in 1:length(GEEBOY05X)){
fitGEEGOY05X[[i]] <- geeglm(P3F, data=GEE60YOSX([[i]], id=IDT,

family=geeFamily(geeLink), corstr=corStruc) }
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coefGEEBOYO05X <- lapply(fitGEEBOYO5X, coefficients)

. betaGEECO03 <- matrix(unlist(coefGEE60Y05X),length(coefGEEBOYQ5X), 5, byrow=T)
#GLM Case4: Y conditions: n=20 and t=3; X conditions: p=3, n=20*3, cor=0.9
set.seed(seedNmber)
genB0Y09X <- genX(n=60, Mean=0, SD=4, P=3, corv=0.9, error=0.1, nLoop)
DTAB0Y09X <- mergeData(gen60Y09X, gen60Yt, Names=c("Time", "x1", "x2", "x3", "y"))
fitGLMB0OYQ9X <- lapply(DTAG0Y09X, glm, formula=P3F,
family=glmFamily(link=gimLink))
coefGLMB0Y09X <- lapply(fitGLMB0Y09X, coefficients)
beta?LMCO4 <- matrix(unlist(coefGLM60Y09X),length(coefGLM60Y09X), 5, byrow=T)

.
#GEE Case4: Y conditions: n=20 and t=3; X conditions: p=3, n=20*3, cor=0.9
GEEB0Y09X <- mergeDataGEE(gen60Y09X, gen60Yt, n=20, Rep=3,
Names=c("Time", "x1", "x2", "x3", "y", "IDT"))
fitGEEBOYO09X <- new("list")
for(i in 1:length(GEEB0Y09X)){
fitGEE6OYOOX[[i]] <- geegm(P3F, data=GEEB0Y09X[[i]], id=IDT,
family=geeFamily(geelink), corstr=corStruc)
}
coefGEEBOYQ9X <- lapply(fitGEEBOYQ9X, coefficients)
betaGEEC04 <- matrix(unlist(coefGEEB0Y09X),length(coefGEEBOYOIX), 5, byrow=T)
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