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1. T1lsuns fit NB2 w¥ouA11I2uA1 Robust standard error

nb2.fit.robust <- function(y,X.mat)
{
S.E <= 0
11ikf <= 0
fit.pois <- pois.fit(y)
beta <- coefficients(fit.pois)
lamb <- fitted(fit.pois)
hii <- 1Im.influence(fit.pois)S$hat #leverage
al <— (sum((y-lamb)"2/lamb) -
fit.pois$df.residual)/sum(lamb* (1-hii))
al.old <- al
al.new <- 0
al.diff <- al.old
i <=0
beta.al <- c(beta, al)
plikf <—- —-2*sum(y*log(lamb)-lamb-lgamma (y+1))
while(al.diff > 0.001) {
trigam <- —(trigamma(y+1/al)-trigamma(l/al))
digam <- digamma (y+1/al)-digamma(l/al)
sl <- (y - lamb)/(l+al * lamb)
S1 <- t(X.mat) %*% sl # for beta

s2 <— —((al)~(-2) *(digam-(al*(y-lamb))/(l+al*lamb)
-log(l+al*lamb)))

S2 <— sum(s2) #for alpha

cl <= ((1 + al * y) * lamb)/((1 + al * lamb)"2)

Il <- (t(X.mat) %*% diag(cl[l:length(cl)])) %$*%$X.mat

i21 <- —(2*(al)”(-3)*(digam - (al*(y-lamb))/(l+al * lamb)
-log(l+al*lamb)))

122 <= —(al)"(-4)*(-trigam+(y+al*lamb”2)/(1/al+lamb) "2)

I2 <— 121 + 1i22

I2 <— sum(I2) #for alpha

il12 <= (y - lamb) * lamb/((1 + al * lamb)"2)
I12 <- t(X.mat) %*% 112 # for beta,alpha
S <- c(S1, S2)

PI1l <- c(Il2, I2)

PI2 <- rbind(I1, t(I1l2))

PI <- cbind(PI2, PI1)

library (MASS)

PI.inv <- ginv(PI)

S.E <- sqrt(PI.inv)

beta.al <- beta.al + S %*% PI.inv

beta <- beta.al[l:length(beta.al) - 1]
lamb <- exp(X.mat%$*%beta)

aa <—- beta.al[length(beta.al)]
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al <- ifelse(aa <= 0,0.05,aa)
11ik <- —-2*sum(lgamma (y+1/(al))-lgamma (1/(al))
+y*log(al*lamb/ (1l+al*lamb))-1/(al)*log(l+al*lamb))
11ikf <- 1llik+2*sum(lgamma (y+1)) #this includes y!term
AIC <- 11ikf + 2*length(beta.al)
al.new <- al
al.diff <- abs((al.old - al.new))
al.old <- al.new
i <- i+1
}
beta <-round(beta, 7)
se <— NULL
for(i in l:nrow(S.E))
{
ii <- (S.E[i1,1]); se <- c(se,ii)
}
ssl <- sl # for beta
ss2 <—- s2
S2 <— sum(ss2”2) #for alpha
Ss <— ssl*ss2
ssbb<- t (X.mat)%$*%ss
w2 <— ssl”2
w22 <- t(X.mat)%$*sw2%*%$X.mat
ssbl <- rbind(ssbb, S2) #for beta alpha 3x1
sslb <- rbind(w22,t (ssbb)) # for beta beta alpha 3x2
sws <— cbind(sslb ,ssbl)
V <— PI.inv%*%(sws) %*% PI.inv
V <—- sqrt (V)
se.beta <- round(se[l:length(beta)l],7)
len <- length(se.beta)+1
se.al <- se[len]; len <- len +1
zval.beta <- round(beta/se.beta, 7)
pval.beta <- 2*pnorm(abs(zval.beta), lower.tail=F)
y.sum <- cbind(beta, se.beta, zval.beta,pval.beta)
colnames (y.sum) <- c("Estimate","Std.Error","z value",
"Pr(>]zl[)")
name <- dimnames (X.mat) [[2]]; name <- name[2:length (name) ]
rownames (y.sum) <-— c("Intercept", name)
Alpha <- rbind(al, se.al); colnames (Alpha) <- c("")
rownames (Alpha) <- c("alpha :", "S.E (alpha)")
result <- list(loglinear.model=y.sum,dispersion= Alpha
,beta.nb2=beta, al.nb2=al, SE=S.E,
fitted.value=lamb, I.obs=PI,plikf=plikf,
nblikf=11ikf,AIC =AIC,no.iter=1i, Robust.SE=V)

result




2. Tsunsa plot n51W Half normal plot with simulated envelope Ya3Ruuvaaaaai 1959

hnp<- function( object)
{

rmax <—- 0 ; drmax <- 0
rme <- 0 ; drme <- 0
minr <-— 0; dminr <- 0
resides <- hnp.pois(object)
r.sim <- resids
sres <— r.sim[[1]]
for(i in l:nrow(r.sim

1))

[[2] {
rmax[i] <- max(r.sim[[2]][1, ])
rme[i] <— mean(r.sim[[2]][1, ]
minr[i] <-— min(r.sim[[2]][i, 1)}

rmin <— minr ; rmax <-— rmax, rmean <- rme
sres <-sres

n <- length(sres)

I <- seq(l,n,by=1)

Nd <- gnorm((i+n-0.125)/(2*n+0.5))

mi.y <- min(as.integer (sres))#1

ma.y <- max(as.integer (c(sres,rmax)))+0.5 #1

mi.x <— min(as.integer(nd))-0.5 #1

ma.x <— max(as.integer(nd))+0.5 #1

par (pty="S")

plot (nd, sres,xlab="Half-poisson scores",main="poisson

respone data",ylab="Standardizes Deviance
Residuals", type="n",axes =F,ylim=c(mi.y,ma.y))
axis(l,at=seq(mi.x ,ma.x , by=0.5))
axis(2,at=seq(mi.y ,ma.y , by=0.25))
points(nd, sres, pch=4,mkh=0.06)
lines(nd, rmin, 1lty=1)
lines (nd, rmean, 1ty=12)
lines (nd, rmax, lty=1)
}
hnp.pois <- function (object)
{

mu <- fitted(object)
n <- length (mu)
r.sim <- matrix(0 , n,19)
rmax <- 0
rme <-— 0
minr <- 0
ys <= 0
obres <- resid(object)
hi <- 1Im.influence (object) $hat
sres <- obres/sqrt((1l-hi))
sres <- sort (abs(sres))
sd <- sqgrt(object $deviance/ object S$df.residual)
for(i in 1:19) {
ys <—- rpois(n,mu)
object S$model[l] <- ys
ys.glm <- glm(object S$model, family=poisson)
hi <- 1Im.influence(ys.glm)S$Shat




64

r.sim[,1] <- resid(ys.glm)/sqrt((1-hi))
r.sim[,1i] <- sort(abs(r.sim[,1i]))

}

resides <- list(sres=sres,r.sim=r.sim)
resids

3. Tdsunsuns il Half normal plot with simulated envelope VIA MV VDADOY NB2

hnp <- function( object,y,X.mat)
{
rmax <— 0 ; drmax <- 0
rme <- 0; drme <- 0
minr <- 0; dminr <- 0
resides <- hnp.nb2 (object,y,X.mat)
r.sim <- resids
sres <— r.sim[[1]]
for(i in l:nrow(r.sim|
rmax[1] <- max(r.sim][ ][
rme[i] <- mean(r.sim][ [
minr[i] <- min(r.sim[[2]][1 )}
rmin <— minr ; rmax <- rmax; rmean <— rme
sres <-sres
n <- length(sres)
i <- seq(l,n,by=1)
nd <- gnorm( (i+n-0.125)/(2*n+0.5))
mi.y <- min(as.integer (sres))#1
ma.y <— max(as.integer(c(sres,rmax))) + 0.5 #1
mi.x <- min(as.integer (nd))-0.5 #1
( .integer (nd))+0.5 #1

1) A
104, 1)
101, ]

]

4

[
2
2
2

ma.x <— max(as
par (pty="s")
plot (nd, sres,xlab="Half-normal scores",main="NB2 model"
,vlab="Standardizes deviance residuals", type="n
axes =F,ylim=c(mi.y,ma.y))
axis(l,at=seq(mi.x ,ma.x , by=0.5))
axis(2,at=seq(mi.y ,ma.y , by=0.25))
points(nd, sres, pch=4,mkh=0.06)
lines (nd, rmin, 1ty=1)
lines(nd, rmean, 1lty=12)
lines (nd, rmax, 1ty=1)
}
hnp.nb2 <- function(object,y,X.mat)
{
mu <- fitted(object)
n <- length (mu)
al <- object$dispersion[1l]
r.sim <- matrix (0, n,19)
rmax <— 0
rme <- 0
minr <- 0
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ys <= 0
wii <- (1+(al*mu)) *mu
wiil <- c(wii)
wiim <- diag(wiil)
hii <- diag(sgrt(wiim)%*%$(X.mat%*%$solve(t(X.mat)%*Swiim
$*$X.mat) $*%t (X.mat) ) $*$sgrt (wiim))
sres <— sqrt(2* (abs((y*log(y/mu))-((y+(1l/al))
*log((l+(al*y))/(1l+(al*mu)))))))/sgrt(l-hii)

sres <—- round(sres, 4); sres<-sort(abs(sres))
for(i in 1:19)

{

ee <- rgamma (n,1/al)*al

ys <- rpois(n, mu*ee)

ys.nb2 <- nb2.fit(ys,X.mat)

mu.sim <- fitted(ys.nb2)

al.sim <- ys.nb2S$Sdispersion[1]

wiis <— (1+( al.sim *mu.sim))*mu.sim

wiils <- c(wiis)

wiims <- diag(wiils)

hiis <- diag(sgrt(wiims)%*%$(X.mat%$*%$solve(t(X.mat)%*%

wiims$*%$X.mat)%$*%t (X.mat) ) $*%sqgrt (wiims))

r.sim[,1] <- sqgrt(2*(abs((ys*log(ys/mu.sim))-ys))/
sim
))

((ys+(1l/al. ))*log((1+(al.sim* (1+(al.sim
*mu.sim)))))))/ sgrt(l-hiis)
r.sim[,i] <- replace(r.sim[,i], r.sim[,i]=="NaN", 0)
r.sim[,1] <- round(r.sim[,1i],4)
r.sim[,1i] <- sort(abs(r.sim[,i]));is.na(r.sim[,1]) <- 0

}
resides <- list(sres=sres,r.sim=r.sim)
resids

4. Nlsupsu Simulation study dmsuaamanuihaziuvesmsina Type I error

#1151 Score test Y99 Dean (1992) ez Wang-Shu Lu (1997)

o o o 1 o 1 ] I
4.1 TﬂiuﬂﬁJ Simulation study MM UIBAIAIUIBAANNUIIT UYDY

M3na Type I error

score_test <- function(object, z)
{
R <- 5000; sc.deanl <- NULL ; sc.dean2 <- NULL
sc.wangl <- NULL ; sc.wang2 <- NULL
ys <= 0
mu <- fitted(object)
n <- length (mu)
for (i in 1: R)
{

ys <- rpois(n,mu)
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}
pdl
pdl
pd2
pd2
pwl
pwl
Pw2
pw2
scC.

object$model[, 1] <- ys
ys.poils <- glm(object$model, family=poisson)
deanl <- function (object) {
mu <- fitted(object)
y <— object$modell[,1]
n <- length (mu)
for(i in 1:n){
pbl <- (sum((y-mu)”"2 -y ))/(2*sum(mu”~2))"(1/2)
}
pbl}
dean2 <- function (object) {
mu <- fitted(object)
y <— object$modell[,1]
n <- length (mu)
hi<-1lm.influence (object) $hat
for(i in 1:n){
pb2 <— (sum((y-mu)”*2-y +(hi*mu)))/(2*sum(mu~2))"(1/2)
}
pb2}
wangl <- function (object) {
mu <- fitted(object)
y <— object$modell[,1]
n <- length (mu)
for(i in 1:n) {
sl <— (sum((y-mu)”"2 - y))/(2*sum(mu”~2))"(1/2)
}
sl}
wang2 <-— function (object) {
mu <- fitted(object)
y <— object$modell[,1]
n <- length (mu)
p <-length(object$Scoefficient)
c <- (n - p)/n
for(i in 1:n) {
S2 <— (sum((y-mu)"2-(c*y)))/(2*sum(mu”2))”~(1/2)
}
s2}
scdl <- deanl (
sc.deanl <- c( deanl, scdl)
scd2 <- dean2(ys.pois)
(

s.pois)
sc.

S
sc.dean2 <- c(sc.dean2,scd2)
sc.

y
Yy
scwl <— wangl (ys.pois)

sc.wangl <- c wangl, scwl)

(
scw2 <- wang2(ys.pois)
sc.wang2 <- c(sc.wangz2,scw2)

<- sum(sc.deanl>=z) /R
<— round(pdl, 3)
<— sum(sc.dean2>=z) /R
<- round(pd2, 3)
<- sum(sc.wangl>=z) /R
<— round(pwl, 3)
<- sum(sc.wang2>=z) /R
<- round(pw2, 3)
deanwang <- list (PDl=pdl,PD2=pd2,PWl=pwl,PW2=pw2)
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[ ] o3| a ) Y
4.2 Tdsunsudamanuivziiuvesmsina Type I error @1%31U Score test

V94 Dean (1992) 11/09U1AGI0619 n = 25

score_testDl <- function(objectll,objectl2,objectl3,objectl4) {
z11_10 <- score_test (objectll,1.281)
z11_05 <- score_test(objectll,1.645
z11_01 <- score_test(objectll,2.326
z12_10 <- score_test(objectl2,1.281
z12_05 <- score_test (objectl2,1.645
z12_01 <- score_test (objectl2,2.326
z13_10 <- score_test(objectl3,1.281
z13_05 <- score_test(objectl3,1.645
z13_01 <- score_test (objectl3,2.326
z14_10 <- score_test (objectl4d,1.281
z14_05 <- score_test (objectld,1.645
z14_01 <- score_test (objectl4,2.326)
modelll <- cbind(z11_10$PD1,z11_05%PD1,z11_01$PD1,z11_10S%PD2,
z11 _05$PD2,z11_01SPD2)
modell2 <- cbind(z12_10$PD1,z12_05%$PD1,z12_01$PD1,z12_10SPD2,
z12_05$PD2,z12_01$PD2)
modell3 <- cbind(z13_10$PD1,z13_05%$PD1,2z13_01$PD1,2z13_10$PD2,
z13_05$PD2,z13_01$SPD2)
modelld4d <- cbind(z14_10$PD1,z14_05%PD1,z14_01$PD1,z14_10S$PD2,
z14_05$PD2,z14_01$PD2)
modell <- rbind(modelll,modell2, modell3, modell4)
colnames (modell) <- c(”“PD1_0.10",“PD_0.05",“PD1_0.01",
“pPD2_0.10" ,“PD2_0.05",“PD2_0.01" )
rownames (modell) <— c(“modelll”, “modell2”,“modell3”, “modelld”)
result <-— list(n_25=modell)
result

}

A~~~ o~ o~~~ o~~~

o ] S a ) [
43 Tdsunsudamanuuiezuvesnsina Type I error @113U Score test

U3 Wang-Shu Lu (1997) HRUUIAAIDEN n = 25

score_testWl <- function(objectll,objectl2,objectl3, objectld) {
z11 10 <- score_test (objectll,1.281)
z11_05 <- score_test (objectll,1.645)
z11_01 <- score_test (objectll, 2.325)
z12_10 <- score_test (objectl2,1.281)
z12_05 <- score_test (objectl2,1.645)
z12_01 <- score_test (objectl2,2.325)
z13_10 <- score_test (objectl3,1.281)
z13_05 <- score_test (objectl3,1.645)
z13_01 <- score_test (objectl3,2.325)
z14_10 <- score_test (objectl4,1.281)
z14_05 <- score_test (objectl4,1.645)
z14_01 <- score_test (objectl4,2.325)
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modelll <- cbind(z11_10$PW1l,z11_05$PWl1,z11_01S$PW1l,z11_10SPW2,
z11 _05%PW2,z11_01S$SPW2)

modell2 <- cbind(z12_10S$PW1l,z12_05%PWl,z12_ 01S$SPW1l,z12_10$PW2,
z12_058PW2,z12_01$PW2)

modell3 <- cbind(z13_10$PW1l,z13_05$PW1,2z13_01S$PW1l,z13_10SPW2,
z13_058PW2,z13_01$PW2)

modelld4d <- cbind(z14_10S$SPW1l,z14_05%PWl,z14 _01SPW1l,z14_103SPW2,
z14_053PW2,z14_01S$SPW2)

modell <- rbind(modelll,modell2,modell3,modelld)

colnames (modell) <- c(“PW1_0.10",“PW1_0.05",“PW1_0.01",

“PwW2_0.10","“PW2_0.05",“PW2_0.01")
rownames (modell) <- c(“modelll”, “modell2”, “modell3”, “modelld”)
result <- list(n_25=modell)
result

}

[ ] | a ) o
4.4 Tdsunsudamanuivziuvesmsina Type I error @1%3U Score test

U8 Dean (1992) HoUUIARIDE1 n = 50

score_testD2 <- function(object2l,object22,object23,object24) {
z21_10 <- score_test (object21,1.281)
z21_05 <- score_test (object21,1.645
z21_01 <- score_test (object21,2.326
z22_10 <- score_test(object22,1.281
z22_05 <- score_test (object22,1.645
z22_01 <- score_test (object22,2.326
z23_10 <- score_test (object23,1.281
z23_05 <- score_test (object23,1.645
z23_01 <- score_test (object23,2.326
z24_10 <- score_test (object24,1.281
z24_05 <- score_test (object24,1.645
z24_01 <- score_test (object24,2.326)
model2l <- cbind(z21_10$PD1,z21_05%PD1,z21_01$PD1,z21_10%PD2,
z21 _05%PD2, z21_01$PD2)
model22 <- cbind(z22_10$PD1,z22_05$PD1,2z22_01$PD1,2z22_10$PD2,
z22_058PD2, z22_01S$PD2)
model23 <- cbind(z23_10$PD1,z23_05%$PD1,2z23_01$PD1,z23_10$PD2,
z23_05%PD2, z23_01$PD2)
model24 <- cbind(z24_10$PD1,z24_05%PD1,z24_01$PD1,z24_10%PD2,
z24_05$PD2, z24_01S$PD2)
model2 <- rbind(model2l,model22,model23,model24)
colnames (model2) <- c(“pPD1_0.10",%“PD1_0.05",“PD1_0.01",
“PD2_0.10","“PD2_0.05",“PD2_0.01" )
rownames (model2) <- c(“model2l”, “model22”,“model23”,“model24")
result <- list(n_50=model?2)
result

}
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[ ] 3| a o Y
4.5 Tisupsudamanuineziuvesnsinag Type I error 113U Score test

U3 Wang-Shu Lu (1997) HPUUIAFIDEN n = 50

score_testW2 <- function(object2l,object22,o0bject23,object24) {
z21_10 <- score_test (object21,1.281)
z21_05 <- score_test (object21,1.645
z21_01 <- score_test (object21,2.326
z22_10 <- score_test (object22,1.281
z22_05 <- score_test (object22,1.645
z22_01 <- score_test (object22,2.326
z23_10 <- score_test (object23,1.281
z23_05 <- score_test (object23,1.645
z23_01 <- score_test (object23,2.326
z24_10 <- score_test (object24,1.281
z24_05 <- score_test (object24,1.645
z24_01 <- score_test (object24,2.326)
model2l <- cbind(z21_10$PW1l,z21_05$PW1,z21_01S$PW1l,z21_10SPW2,
z21_058PW2,z21_01$PW2)
model22 <- cbind(z22_10$PW1l,z22_05$PW1,z22_01S$PW1,z22_10$PW2,
z22_058PW2,z22_01S$SPW2)
model23 <- cbind(z23_10$PW1,z23_05%$PW1,z23_01S$PW1,z23_10$PW2,
z23_058PW2,z23_01$PW2)
model24 <- cbind(z24_10S$PW1l,z24_05$PW1,z24_01S$SPW1l,z24_10SPW2,
z24 053PW2, z24_01S$PW2)
model2 <- rbind(model2l,model22,model23,model24)
colnames (model2) <- c(“PW1_0.10",%“PW1_0.05",“PW1_0.01",
“PwW2_0.10","“PW2_0.05",“PW2_0.01")
rownames (model2) <- c(“model2l”, “model22”,“model23”,“model24")
result <- list(n_50=model2)
result

}

v 1 ] < a o Y
4.6 Tdsunsudamanuinnzduvesmsinag Type I error @1%3U Score test

U8 Dean (1992) HoUUIARI9E19 n =75

score_testD3 <- function(object3l,object32,0bject33,object34) {
z31_10 <- score_test (object31,1.281)
z31_05 <- score_test (object31,1.645)
z31_01 <- score_test (object31,2.326)
z32_10 <- score_test (object32,1.281)
z32_05 <- score_test (object32,1.645)
z32_01 <- score_test (object32,2.326)
z33_10 <- score_test (object33,1.281)
z33_05 <- score_test (object33,1.645)
z33_01 <- score_test (object33,2.326)
z34_10 <- score_test (object34,1.281)
z34_05 <- score_test (object34,1.645)
z34_01 <- score_test (object34,2.326)
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model3l <- cbind(z31_10$PD1,z31_05%PD1,2z31_01$PD1,2z31_10%PD2,
z31_05$PD2,z31_01SPD2)

model32 <- cbind(z32_10$PD1,z32_05%PD1,2z32_01$PD1,2z32_10%PD2,
z32_05$PD2,z32_01$PD2)

model33 <- cbind(z33_10$PD1,z33_05%$PD1,2z33_01$PD1,2z33_10SPD2,
z33_05$PD2,z33_01SPD2)

model34 <- cbind(z34_10$PD1,z34_05%PD1,z34_01$PD1,2z34_10%PD2,
z34_05$PD2,z34_01SPD2)

model3 <- rbind(model3l,model32,model33,model34)

colnames (model3) <- c(“PD1_0.10",#PD1_0.05"”,“PD1_0.01",

“pPp2_0.10",%“PD2_0.05",“PD2_0.01")
rownames (model3) <-— c(“model3l”, “model32”,“model33”, “model34"”)
result <- list (n_75=model3)
result

}

Y ] < a o Y
4.7 Tdsunsudamanuinnzduvesmsina Type I error @113U Score test

Y99 Wang-Shu Lu (1997) We¥11AA10613 n = 75

score_testW3 <- function(object31l,object32,object33,object34) {
z31_10 <- score_test (object31,1.281)
z31_05 <- score_test (object31,1.645
z31_01 <- score_test (object31l,2.326
z32_10 <- score_test (object32,1.281
z32_05 <- score_test (object32,1.645
z32_01 <- score_test (object32,2.326
z33_10 <- score_test (object33,1.281
z33_05 <- score_test (object33,1.645
z33_01 <- score_test (object33,2.326
z34_10 <- score_test (object34,1.281
z34_05 <- score_test (object34,1.645
z34_01 <- score_test (object34,2.326)
model3l <- cbind(z31_10$PWl,z31_05$PWl,z31_01S$PWl,z31_10$PW2,
z31_058PW2, z31_01$PW2)
model32 <- cbind(z32_10$PW1l,z32_05$PW1,z32_01S$PW1,z32_10SPW2,
z32_05%PW2, z32_01$SPW2)
model33 <—- cbind(z33_10$PW1,z33_05%$PW1,z33_01S$PW1,z33_10SPW2,
z33_058PW2,z33_01S$PW2)
model34 <- cbind(z34_10$PW1l,z34_05$PW1,z34_01S$PW1,z34_10S$PW2,
z34_05SPW2, z34_01$PW2)
model3 <- rbind(model3l,model32,model33,model34)
colnames (model3) <- c(“PW1_0.10",“PW1_0.05",“PW1_0.01",
“PW2_0.10", *“PW2_0.05", “PwW2_0.01" )
rownames (model3) <- c(“model31l”, “model32”,“model33”,“model34")
result <- list(n_75=model3)
result

}




[ ] o3| a ) Y
4.8 Tdsunsudamanuivziuvesmsina Type I error @1%31U Score test

V94 Dean (1992) 11/09U1AGI0619 n = 100
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score_testD4 <- function(objectd4l,objectd4d2,objectd3, objectdd) {
z41_10 <- score_test (objectdl,1.281)
z41_05 <- score_test (object4l,1.645
z41_ 01 <- score_test (object4l, 2.326
z42_10 <- score_test (object42,1.281
z42_05 <- score_test (objectd2,1.645
z42_01 <- score_test (objectd2,2.326
z43_10 <- score_test (object43,1.281
z43_05 <- score_test (object43,1.645
z43_01 <- score_test (object4d3,2.326
z44_10 <- score_test (objectd4,1.281
z44_05 <- score_test (objectd4,1.645
z44_ 01 <- score_test (object44,2.326)
modeld4l <- cbind(z41_10$PD1,z41_05%PD1,z41_01$PD1,z41_10%PD2,
z41 _05%PD2,z41_01$PD2)
modeld?2 <- cbind(z42_10$PD1,z42_05$PD1,z42_01$PD1,z42_10$PD2,
z42_05$PD2,z42_01$PD2)
modeld3 <- cbind(z43_10$PD1,z43_05%$PD1,2z43_01$PD1,z43_10$PD2,
z43_05%$PD2,z43_01$PD2)
model44d <- cbind(z44_10$PD1,z44_05%$PD1,z44_01$PD1,z44_10%$PD2,
z44_05$PD2,z44_01$PD2)
modeld <- rbind(modeldl,modeld2,modeld3, modeldd)
colnames (modeld4) <- c(“pPD1_0.10",%“PD1_0.05",“PD1_0.01",
“PD2_0.10", “PD2_0.05", “PD2_0.01" )

rownames (modeld) <- c(“modeldl”, “modeld2”,“modeld3”,“modeldd”)

result <- list(n_100=modeld)
result

}

[ ] < a o Y
4.9 Tdsunsudamanuunnzduvesmsinag Type I error @113U Score test

Y99 Wang-Shu Lu (1997) e ¥11aA108613 n = 100

score_testW4 <- function(object4l,object42,object43,object4d) {
z41 10 <- score_test (object4l,1.281)
z41_05 <- score_test (objectdl,1.645)
z41_01 <- score_test (objectdl,2.326)
z42_10 <- score_test (object42,1.281)
z42_05 <- score_test (object42,1.645)
z42_01 <- score_test (object42,2.326)
z43_10 <- score_test (object4d3,1.281)
z43_05 <- score_test (objectd3,1.645)
z43_01 <- score_test (object43,2.326)
z44_ 10 <- score_test (object44,1.281)
z44_ 05 <- score_test (object44,1.645)
z44_01 <- score_test (objectd4d,2.326)
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modeldl

modeld4d?2

model43

modeld44

modeld
colname

rowname
result
result

}

<— cbind(z41_10$PWl, z41 05$PW1,z41 01S$PWl,z41 10SPW2,

z41_05$PW2, z41_01$PW2)

<- cbind(z42_10$PW1l,z42_05$PW1l,z42_01$PW1l,z42_10$SPW2,

z42_058PW2, z42_01SPW2)

<— cbind(z43_10$PWl, z43_05$PW1,z43_01$PWl, z43_10$PW2,

z43_05$PW2, z43_01$PW2)

<— cbind (z44_10$PWl, z44 05$PW1l,z44 01$PW1,z44_10SPW2,

z44_ _05SPW2, z44_01SPW2)
<— rbind(modeld4l,modeld4d?2, modeld3, modeldd)
s (modeld4) <- c(“PW1_0.10",“PW1_0.05",%“PW1_0.01",
“Pw2_0.10", “Pw2_0.05"7, “PwWw2_0.01" )

s (modeld) <- c(“modeldl”,“modeld2”,“modeld3”, “modeldd”)

<— list(n_100=modeld)

5. l1/sunsu Simulation study @11SUATUIN Power of the test UBI Score test UDI Dean

(1992) ttaz Wang-Shu Lu (1997)

5.1 Tysunsy Simulation study M5 UAIUIY Power of the test

score_test
R <
sc.
Vs
mu
n <
al
for

<- function(object, z,al) {
- 5000; sc.deanl <- NULL ; sc.dean2 <- NULL
wangl <- NULL ; sc.wang2 <- NULL

<- 0
<- fitted(object)
- length (mu)
<- 0.25
(i in 1: R) {

ee <- rgamma (n,1/al)*al
ys <- rpois(n, mu*ee)
object$model[,1] <- ys
ys.pols <- glm(object$model, family=poisson)
deanl <- function (object) {
mu <- fitted(object)
y <— object$modell, 1]
n <- length (mu)
for(i in 1:n) {
pbl <- (sum((y-mu)”*2-y))/(2*sum(mu”2))"(1/2)
}
pbl}
dean2 <- function (object) {
mu <- fitted(object)
y <— objectS$modell(, 1]
n <- length (mu)
hi <- 1lm.influence (object) $hat
for(i in 1:n) {
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pb2 <- (sum((y-mu)*2-y+ (hi*mu)))/ (2*sum(mu~2))"(1/2)

}
pb2
}

wangl <- function(object) {
mu <- fitted(object)
y <- object$model(, 1]
n <- length (mu)
for(i in 1:n){

sl <-—-

}
sl}

(sum( (y—mu) *2-y))/ (2*sum(mu~2) )" (1/2)

wang2 <- function(object) {
mu <- fitted(object)
y <— object$modell[, 1]
n <- length (mu)
p <- length(objectS$coefficient)
c <- (n - p)/n
for(i in 1l:n){

s2 <-
}
s2
}
scdl <- deanl
sc.deanl <- c
scd2 <- dean2
sc.dean?2 <- c

sc.wangl <- c
scw2 <— wang?2
sc.wang2 <- cC

}

(ys
(sc
(ys
(sc
scwl <- wangl(ys.pois)
(sc
(ys
(sc

(sum( (y—mu) 2 —(c*y)))/(2*sum(mu~2))"(1/2)

.pois)
.deanl, scdl)
.pois)
.dean2, scd2)

.wangl,scwl)
.pois)
.wang2, scw2)

gqdl <- sum(sc.deanl<z)/R

gdl <- 1-gdl

gdl <- round(qgdl, 3)
gd2 <- sum(sc.dean2<z) /R

qgqd2 <- 1-gd2

gd2 <- round(qgd2, 3)

sum(sc.wangl<z) /R

aqwl <-

awl <- 1-gwl

awl <- round(gwl, 3)

gw2 <- sum(sc.wang2<z) /R
aw2 <- l-qw2

w2 <- round(gw2, 3)

sc.deanwang <- list (QDl=qgdl,QD2=gd2, QWl=gwl, QW2=qw2)
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5.2 T1sunsuaan1 Power of the test 81151 Score test YD Dean (1992) 11

VAR89 n = 25

z11_10
z11_05
z11_01
z12_10
z12_05
z12_01
z13_10
z13_05
z13_01
z14_10
z14_05
z14_01
modelll <-

modell2 <-

modell3 <-

modelld <-

result

}

score_test
score_test
score_test
score_test
score_test
score_test
score_test
score_test
score_test
score_test

A~~~ o~ o~~~ o~~~

z11_05%$0D2,z11_01$0D2)

cbind(z12_10$QD1,z12_05$0D1,z12_01$QD1,z12_10$QD2,

z12_05$0D2,z12_01$QD2)

cbind(z13_10$0D1,2z13_05%$0D1,213_01$0QD1,2z13_10$0QD2,
z13_053QD2,
cbind(z14_10$0D1,z14_05%$0D1,z14_01$0D1,z14_10$QD2,

z14_05$0D2,z14_01$QD2)

colnames (modell)

rownames (modell)
result <-— list(n_25=modell)

z13_01$0D2)

score_testDl <- function(objectll,objectl2,objectl3,objectl4) {
score_test (objectll, 1.
objectll, 1.
objectll, 2.
objectl2, 1.
objectl2, 1.
objectl2, 2.
objectl3, 1.
objectl3, 1.
objectl3, 2.
objectl4,1.
objectl4,1.
score_test (objectl4, 2.
cbind(z11_10$QD1,z11_05%$0D1,z11_01$0QD1,z11_10$QD2,

281)

326)

modell <- rbind(modelll,modell2,modell3, modell4)

<- c¢(“@QD1_0.10","QD_0.05",“QD1_0.01",
“QD2_0.10","QD2_0.05",“QD2_0.01")

<- c(“modelll”, “modell2”, “modell3”, “modell4d”)

5.3 TU5unsudanA1 Power of the test d1151 Score test VDY Wang-Shu Lu

(1997) (3/0UUIAAI0E1 n = 25

z11_10
z11_05
z11_01
z12_10
z12_05
z12_01
z13_10
z13_05
z13_01
z14_10
z14_05
z14_01

score_test (objectl13, 1.
score_test (objectl3, 2.
score_test (objectl4, 1.
score_test (objectl4, 1.
score_test (objectl4, 2.

score_testWl <- function(objectll,objectl2,objectl3, objectld) {
score_test (objectll, 1.
score_test (objectll, 1.
score_test (objectll, 2.
score_test (objectl2, 1.
score_test (objectl2, 1.
score_test (objectl2, 2.
score_test (objectl13, 1.

(

(

(

(

(

281)
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}

result
result

modelll <-

modell2 <-

modell3 <-

modelld <-

rownames (modell)

cbind(z11_10$0Wl,z11_05$QWl, z11_01$QWl, z11_10$QW2,
z11 _05$0W2,z11_01$0W2)
cbind (z12_10$QWl,z12_ 05$QWl, z12 01$QWl,z12_10$QW2,
z12_05%$0W2,z12_01SQW2)
cbind (z13_10$0Wl, z13_05$0W1l, z13_01$QWl, z13_10$QW2,
z13_05%$0W2,z13_01SQW2)
cbind(z14_10$QWl,z14_05$QW1l, z14_01$QWl,z14_10$QW2,
z14_0550W2,z14_01$0W2)

modell <- rbind(modelll,modell2,modell3, modell4)
colnames (modell) <- c(”“Qwl_0.10",*“Qwl1_0.05"”,”“Qwl_0.01",

“Qw2_0.10",“Qw2_0.05",“Qw2_0.01")

<— ¢ (“modelll”, “modell2”, “modell3”, “modelld”)
<— list(n_25=modell)

53 T15un35u9AAT1 Power of the test 1151 Score test YOI Dean (1992) 11D

VUIAAI0819 n = 50

score_testD2 <- function(object2l,object22,o0bject23,object24) {

z21_10
z21_05
z21_01
z22_10
z22_05
z22_01
z23_10
z23_05
z23_01
z24_10
z24_ 05
z24_01

model2l <-

model22 <-—

model23 <-

model24 <-

model?2

<- score_test (object21,1.281)
<- score_test (object21,1.645
<- score_test (object21,2.326
<- score_test (object22,1.281
<- score_test (object22,1.645
<- score_test (object22,2.326
<- score_test (object23,1.281
<- score_test (object23,1.645
<- score_test (object23,2.326
<- score_test (object24,1.281
<- score_test (object24,1.645
<- score_test (object24,2.326)

cbind (z21_10$QD1,z21_05%0D1,z21_01$0D1,z21_10$QD2,
z21 _05%0QD2, z21_01$QD2)

cbind(z22_10%QD1, z22_05$0D1,z22_01%QD1,z22_10$QD2,
z22_05%QD2, z22_01$QD2)

cbind (z23_105QD1,z23_05%0D1,2z23_01$0D1,z23_10$QD2,
z23_058QD2, z23_013%QD2)

cbind (z24_10$0D1,z24_05%$0D1,z24_01$0QD1,z24_10$0QD2,
z24_05%50QD2,z24_01$QD2)

<— rbind (model2l,model22,model23,model24)

colnames (model2) <- c(“QD1_0.10",*“QD1_0.05",“QD1_0.01",

“Qop2_0.10", *“QD2_0.05", “QD2_0.01" )

rownames (model2) <- c(“model2l”, “model22”,“model23”,“model24")
result <- list(n_50=model2)

result

}
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5.5 TU5unsudAfA1 Power of the test @145 Score test VDI Wang-Shu Lu

(1997) 1310UU1AAI0E19 n = 50

z21_10 <- score_test (object21,1.281)
z21_05 <- score_test (object21,1.645
z21_01 <- score_test (object21,2.326
z22_10 <- score_test (object22,1.281
z22_05 <- score_test (object22,1.645
z22_01 <- score_test (object22,2.326
z23_10 <- score_test (object23,1.281
z23_05 <- score_test (object23,1.645
z23_01 <- score_test (object23,2.326
z24_10 <- score_test (object24,1.281
z24_05 <- score_test (object24,1.645
z24_01 <- score_test (object24,2.326)

z21_058QW2, z21_01SQW2)
z22_055QW2,z22_01$QW2)
z23_058QW2,2z23_01SQW2)

z24_053QW2,z24_01$QW2)
model2 <- rbind(model2l,model22,model23,model24)

result <- list(n_50=model?2)
result

}

score_testW2 <- function(object2l,object22,object23,object24) {

model2l <- cbind(z21_10SQW1l,z21_05$QW1l,z21_01SQW1,z21_10SQwW2,
model22 <- cbind(z22_10SQW1l,z22_05$QW1,z22_01SQW1,z22_10SQwW2,
model23 <- cbind (z23_10SQW1l, z23_053%QW1l, z23_01SQW1l,z23_1035QW2,
model24 <- cbind(z24_10SQW1,z24_05$QW1,z24_01SQW1,z24_10SQW2,
colnames (model2) <- c(“QW1_0.10",*“Qw1_0.05",“Qw1_0.01",

“QW2_0.10",“QW2_0.05",“QW2_0.01")
rownames (model2) <- c(“model2l”, “model22”,“model23”,“model24")

5.6 115un5uIAA1 Power of the test 81451 Score test YD Dean (1992) 11

VUIAAIE19 n = 75

score_testD3 <- function(object3l, object32, object33,
z31_10 <- score_test (object31,1.281
z31_05 <- score_test (object31,1.645
z31_01 <- score_test (object3l,2.326
z32_10 <- score_test (object32,1.281
z32_05 <- score_test (object32,1.645
z32_01 <- score_test (object32,2.326
z33_10 <- score_test (object33,1.281
z33_05 <- score_test (object33,1.645
z33_01 <- score_test (object33,2.326
z34_10 <- score_test (object34,1.281
z34_05 <- score_test (object34,1.645
z34_01 <- score_test (object34,2.326

object34) {
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model3l <- cbind(z31_10$Q0D1,z31_05%QD1,2z31_01$0D1,2z31_10%QD2,
z31_05%0QD2,2z31_01$QD2)

model32 <- cbind(z32_10$QD1,2z32_05%QD1,2z32_01$Q0D1,2z32_105QD2,
z32_0550QD2,2z32_01$QD2)

model33 <- cbind(z33_10$QD1,2z33_05%QD1,233_01$Q0D1,2z33_105QD2,
z33_05%0Q0D2,2z33_01$QD2)

model34 <- cbind(z34_10$QD1,z34_05%QD1,2z34_01$0Q0D1,2z34_10%5QD2,
z34_0550QD2,z34_01$QD2)

model3 <- rbind(model3l,model32,model33,model34)

colnames (model3) <- c(“QD1_0.10",*“QD1_0.05",“QD1_0.01",

“QD2_0.10","“QD2_0.05",“QD2_0.01" )
rownames (model3) <- c(“model31l”, “model32”, “model33”, “model34"”)
result <- list(n_75=model3)
result

}

5.7 TUsunsuanan1 Power of the test §115U Score test VD4 Wang-Shu Lu

(1997) (310UUIAAI0E1 n = 75

score_testW3 <- function(object3l,object32,o0bject33,object34) {
z31_10 <- score_test (object31,1.281)
z31_05 <- score_test (object31,1.645
z31_01 <- score_test (object31,2.326
z32_10 <- score_test (object32,1.281
z32_05 <- score_test (object32,1.645
z32_01 <- score_test (object32,2.326
z33_10 <- score_test (object33,1.281
z33_05 <- score_test (object33,1.645
z33_01 <- score_test (object33,2.326
z34_10 <- score_test (object34,1.281
z34_05 <- score_test (object34,1.645
z34_01 <- score_test (object34,2.326)
model3l <- cbind(z31_10S$QW1l,z31_055QwWl,z31_01SQW1l,z31_10SQwW2,
z31_058QW2,z31_01S$QW2)
model32 <—- cbind(z32_10$QW1,z32_05%QWl,z32_01$QW1,z32_10SQwW2,
z32_058QW2,2z32_01SQW2)
model33 <- cbind (z33_10$QW1l,z33_055QwWl,z33_01SQW1l,z33_10SQW2,
z33_055QW2,z33_01$QW2)
model34 <- cbind(z34_10SQW1l,z34_053%QW1,z34_01SQW1,z34_1035QW2,
z34_0535QW2,z34_01S$QW2)
model3 <- rbind(model3l,model32,model33,model34)
colnames (model3) <- c(“Qwl_0.10",“Qwl1_0.05",“Qwl_0.01",
“Ow2_0.10","“QwW2_0.05",“QWw2_0.01" )
rownames (model3) <- c(“model3l”, “model32”, “model33”, “model34"”)
result <- list(n_75=model3)
result

}
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5.7 T1sunsuaan1 Power of the test 81151 Score test YD Dean (1992) 11

VUIAAI0819 n = 100

score_testD4 <- function(object4l,object42,object43, object4dd) {
z41_10 <- score_test (object4l,1.281)
z41_05 <- score_test (objectdl,1.645
z41_01 <- score_test (objectdl,2.326
z42_10 <- score_test (object42,1.281
z42_05 <- score_test (object42,1.645
z42_01 <- score_test (objectd42,2.326
z43_10 <- score_test (objectd43,1.281
z43_05 <- score_test (objectd43,1.645
z43_01 <- score_test (object43,2.326
z44_10 <- score_test (object44,1.281
z44_05 <- score_test (object44,1.645
z44_01 <- score_test (objectd4,2.326)
modeld4l <- cbind(z41_10$QD1,z41_05%0D1,z41_01$QD1,z41_10sSQD2,
z41_05$0Q0D2,z41_01SQD2)
modeld?2 <- cbind(z42_10$QD1,z42_05%QD1,z42_01$Q0D1,z42_105QD2,
z42_05$QD2,z42_01SQD2)
model43 <- cbind(z43_10$QD1,z43_05%0D1,2z43_01$QD1,z43_10s$QD2,
z43_05%5QD2,z43_01$0D2)
modeld4d <- cbind(z44_10$QD1,z44_05%QD1,z44_01$Q0D1,z44_105QD2,
z44 _05$0QD2,z44_013SQD2)
modeld <- rbind(modeldl,modeld2,modeld3, modeldd)
colnames (modeld4) <- c(”QD1_0.10",*QD1_0.05",“QD1_0.01",
“QD2_0.10", *“QD2_0.05",“QD2_0.01" )
rownames (modeld) <— c(“modeldl”,“modeld2”,“modeld3”, “modeldd”)
result <- list(n_100=modeld)
result

}

A~~~ o~ o~~~ o~~~

5.9 TUsunsudan1 Power of the test §1151 Score test VD4 Wang-Shu Lu

(1997) (319UUIAA9E19 n = 100

score_testW4 <- function(objectd4dl, objectd2, objectd3, objectdd) {
z41_10 <- score_test (object4l,1.281
z41_05 <- score_test (objectd4l,1.645
z41_01 <- score_test (objectdl,2.326
z42_10 <- score_test (objectd42,1.281
z42_05 <- score_test (objectd42,1.645
z42_01 <- score_test (objectd42,2.326
z43_10 <- score_test (object43,1.281
z43_05 <- score_test (objectd43,1.645
z43_01 <- score_test (objectd4d3,2.326
z44_10 <- score_test (objectdd,1.281
z44_05 <- score_test (object44,1.645
z44_01 <- score_test (objectd44,2.326
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modeldl <- cbind(z41_10SQW1l,z41_055QW1,z41_01S$QWl,z41_10SQw2,
z41 _05SQW2,z41_01SQW2)

modeld?2 <- cbind(z42_10SQW1l,z42_053%QW1l, z42_01$QW1l,z42_105QwW2,
z42_05SQW2, z42_01SQW2)

modeld3 <- cbind(z43_10SQW1, z43_055QW1,z43_01S$QW1l, z43_10SQw2,
z43_055QW2, z43_01SQW2)

modeld4d <- cbind(z44_10SQW1l,z44_0535QW1, z44 _01S$SQW1l,z44_105QwW2,
z44 05SQW2, z44_01SQW2)

modeld <- rbind(modeldl,modeld2,modeld3, modeldd)

colnames (modeld4) <- c(”Qwl_0.10",*“Qwl1_0.05"”,“Qwl_0.01",

“QwW2_0.10","“Qw2_0.05",“Qw2_0.01")
rownames (modeld) <— c(“modeldl”,“modeld2”,“modeld3”, “modeldd”)
result <- list(n_100=modeld)
result

}

6. 1sunsu Simulation study §1%3U Robust standard error $1903903anelAn1suanaa

NB2 1,3 fit NB2

6.1 11sunsu Simulation study @1%51 Robust mandanienor§166ﬂ%ﬂga

Meldmsuaniad NB2 18 fit NB2 weedauuy In(p) =1.95

pois.fit <- function(y) {
y.pois <- glm(y~1, family=poisson)
y.pois

}

robust.nb2 <- function(beta, al ,X.mat) {

ys <= 0

se.nb2.betal <- NULL; se.nb2.al <- NULL

rv.nb2.betal <- NULL; rv.nb2.al <- NULL

betal.nb2.sim <- NULL; al.nb2.sim <- NULL

mu <- exp(X.mat%*%$beta); n <- length (mu)

source (“nb2fit.robust.txt”)

for (i in 1:R) {
ee <—- rgamma(n,l/al)*al
ys <— rpois(n, mu*ee)
ys.nb2R <— nb2.fit.robust (ys,X.mat)
betal.nb2.sim <- c(ys.nb2RS$beta.nb2[1],betal.nb2.sim)
al.nb2.sim <- c(al.nb2.sim,ys.nb2R$al.nb2)
sel.nb2 <-ys.nb2RS$SE
se2.nb2 <-diag(sel.nb2); se20.nb2 <- se2.nb2[1]
se2al.nb2 <- se2.nb2[2]
se.nb2.betal <- c(se.nb2.betal, se20.nb2)
se.nb2.al <- c(se.nb2.al, se2al.nb2)
rvl.nb2 <-ys.nb2RSRobust.SE
rv2.nb2 <- diag(rvl.nb2); rv20.nb2 <- rv2.nb2[1]
rv2al.nb2 <- rv2.nb2[2]
rv.nb2.betal <- c(rv.nb2.betal, rv20.nb2)
rv.nb2.al <- c(rv.nb2.al, rv2al.nb2)
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result

}

un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,5)
un.nb2.al <- var(al.nb2.sim)
un.nb2.al <- sgrt(un.nb2.al)
un.nb2.al <- round(un.nb2.al,5)
}
betal.nb2.siml <- mean(betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)
al.nb2.siml <- mean(al.nb2.sim,na.rm=T)
al.nb2.siml <- round(al.nb2.siml,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,5)
se.nb2.al <- mean(se.nb2.al,na.rm=T)
se.nb2.al <- round(se.nb2.al,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal,5)
rv.nb2.al <- mean(rv.nb2.al,na.rm=T)
rv.nb2.al <- round(rv.nb2.al,5)
betaO0_NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
al_NB2 <- cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)
totalNB2 <- rbind(betal_NB2,al_NB2)
colnames (totalNB2) <- c(”seta”,”Asy.SE”,”Robust.SE"”,
"Unbias.SE")
rownames (totalNB2) <- c( "betal0” , "alpha”)
result <- list( NB2=totalNB2 )

6.2 11sunsu Simulation study @1%51 Robust mandanienor§166ﬂ%ﬂga

Moldnsuanuas NB2 uda fit NB2 vaduuy In(u) = 2.5+ 0.5x,

}

pois.fit <- function(y) {
y.pois <- glm(y~x11l,family=poisson)
y.pois

robust.nb2 <- function(beta, al ,X.mat) {

ys <= 0
se.nb2.betal <- NULL; se.nb2.betal <- NULL
se.nb2.al <- NULL; rv.nb2.beta0 <- NULL
rv.nb2.betal <- NULL; rv.nb2.al <- NULL
betal.nb2.sim <- NULL; betal.nb2.sim <- NULL
al.nb2.sim <- NULL
mu <- exp(X.mat%*%$beta); n <- length (mu)
source (“nb2fit.robust.txt”)
for (i in 1:R) {

ee <—- rgamma (n,1l/al)*al

ys <— rpois(n, mu*ee)
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result

ys.nb2R <— nb2.fit.robust (ys,X.mat)
betal.nb2.sim <- c(ys.nb2RSbeta.nb2[1],betal.nb2.sim)
betal.nb2.sim <- c(ys.nb2R S$beta.nb2[2],betal.nb2.sim)
al.nb2.sim <- c(al.nb2.sim, ys.nb2R$al.nb2)
sel.nb2<-ys.nb2RS$SSE
se2.nb2 <- diag(sel.nb2); se20.nb2 <- se2.nb2[1];
se2l.nb2 <- se2.nb2[2]; se2al.nb2 <- se2.nb2[3]
se.nb2.betal <- c(se.nb2.betal, se20.nb2)
se.nb2.betal <- c(se.nb2.betal, se2l.nb2)
se.nb2.al <- c(se.nb2.al, se2al.nb2)
rvl.nb2 <-ys.nb2RSRobust.SE
rv2.nb2 <- diag(rvl.nb2); rv20.nb2 <- rv2.nb2[1];
rv2l.nb2 <- rv2.nb2[2] ; rv2al.nb2 <- rv2.nb2[3]
rv.nb2.betal <- c(rv.nb2.betal,rv20.nb2)
rv.nb2.betal <- c(rv.nb2.betal,rv2l.nb2)
rv.nb2.al <- c(rv.nb2.al,rv2al.nb2)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,5)
un.nb2.betal <- var(betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,b)
un.nb2.al <- var(al.nb2.sim)
un.nb2.al <- sqgrt(un.nb2.al)
un.nb2.al <- round(un.nb2.al,5)
}
betal.nb2.siml <- mean(betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)
betal.nb2.siml <- mean(betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)
al.nb2.siml <- mean(al.nb2.sim,na.rm=T)
al.nb2.siml <- round(al.nb2.siml,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,’)
se.nb2.al <- mean(se.nb2.al,na.rm=T)
se.nb2.al <- round(se.nb2.al,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal,b)
rv.nb2.al <- mean(rv.nb2.al,na.rm=T)
rv.nb2.al <- round(rv.nb2.al,5)
betal0_NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
betal NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
al _NB2 <- cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)
totalNB2 <- rbind(betal0_NB2,betal_NB2,al_NB2)
colnames (totalNB2) <- c(”seta”,”Asy.SE”,"”Robust.SE"”
”"Unbias.SE”)
rownames (totalNB2) <- c(”betal”,”betal”,”alpha”)
result <— list( NB2=totalNB2 )
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6.3 11sunsu Simulation study @1%51 Robust standard error il"”uamei’fauva

Moldansunuas NB2 uda fit NB2 veeduy In(u) = 2.5-0.15x, +0.25x,

pois.fit <- function(y) {
y.pols <- glm(y~x11+x12, family=poisson)
y.pois

}

robust.nb2 <- function(beta, al ,X.mat) {
ys <= 0
se.nb2.betal <- NULL; se.nb2.betal <- NULL
se.nb2.beta2 <- NULL; se.nb2.al <- NULL
rv.nb2.betal <- NULL; rv.nb2.betal <- NULL
rv.nb2.beta2 <- NULL; rv.nb2.al <- NULL
betal.nb2.sim <- NULL; betal.nb2.sim <- NULL
beta2.nb2.sim <- NULL; al.nb2.sim <- NULL
mu <- exp(X.mat%*%beta) ; n <- length (mu)
source (“nb2fit.robust.txt”)
for (i in 1:R) {
ee <—- rgamma(n,l/al)*al
ys <— rpois(n, mu*ee)
ys.nb2R <— nb2.fit.robust(ys,X.mat)
betal.nb2.sim <- c(ys.nb2RS$beta.nb2[1],betal.nb2.sim)
betal.nb2.sim <- c(ys.nb2R S$beta.nb2[2],betal.nb2.sim)
beta2.nb2.sim <- c(ys.nb2R S$beta.nb2[3],beta2.nb2.sim)
al.nb2.sim <- c(al.nb2.sim,ys.nb2R$al.nb2)
sel.nb2 <- ys.nb2RS$SE
se2.nb2 <- diag(sel.nb2); se20.nb2 <-se2.nb2[1]
se2l.nb2 <- se2.nb2[2]; se22.nb2 <-se2.nb2[3]
se2al.nb2 <- se2.nb2[4]
se.nb2.betal <- c(se.nb2.betal, se20.nb2)
se.nb2.betal <- c(se.nb2.betal,se2l.nb?)
se.nb2.beta2 <- c(se.nb2.beta2,se22.nb?)
se.nb2.al <- c(se.nb2.al, se2al.nb2)
rvl.nb2 <- ys.nb2RSRobust.SE
rv2.nb2 <- diag(rvl.nb2); rv20.nb2 <- rv2.nb2[1]
rv2l.nb2 <- rv2.nb2[2]; rv22.nb2 <- rv2.nb2[3]
rv2al.nb2 <- rv2.nb2[4]
rv.nb2.betal <- c(rv.nb2.betal,rv20.nb2)
rv.nb2.betal <- c(rv.nb2.betal,rv21l.nb2)
rv.nb2.beta2 <- c(rv.nb2.beta2,rv22.nb2)
rv.nb2.al <- c(rv.nb2.al, rv2al.nb2)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,b5)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,5)
un.nb2.beta2 <- var (beta2.nb2.sim)
un.nb2.beta2 <- sqgrt(un.nb2.beta?2)
un.nb2.beta2 <- round(un.nb2.beta2,5)
un.nb2.al <- var (al.nb2.sim)
un.nb2.al <- sqgrt(un.nb2.al)
un.nb2.al <- round(un.nb2.al,b)
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}

al

se

se

se

rv

rv

rv

result

}

betal
betal
betal
betal
beta?2
beta?2

al.

se.
se.
se.
se.
.nb2
se.
.nb2
rv.
rv.

rv.
.nb2.
rv.
betal0_NB2 <-

al_
totalNB2 <- rbind(betal_NB2,betal NB2,beta2 NB2,al NB2)
colnames (totalNB2) <- c(”seta”,”Asy.SE”,"”Robust.SE”,

.nb2.
nb2.
.nb2

nb2
nb2
nb?2
nb2

nb2

nb?2
nb2

.nb2
rv.
.nb2

nb2

nb2

nb2

NB2

result

.betal
.betal
.betal
.betal
.beta2
.beta2
al <-
.al <-
.betal
.betal
.betal
.betal
.betaz
.betaz
al <-
al <-

betal_NB2 <-

beta2_NB2 <-

.nb2.siml <- mean (betal.nb2.sim,na.rm=T)
.nb2.siml <- round(betal.nb2.siml, 5)
.nb2.siml <- mean (betal.nb2.sim,na.rm=T)
.nb2.siml <- round(betal.nb2.siml,5)
.nb2.siml <- mean (beta2.nb2.sim,na.rm=T)
.nb2.siml <- round(beta2.nb2.siml, 5)
siml <- mean(al.nb2.sim,na.rm=T)

siml <- round(al.nb2.siml, 5)

<— mean(se.nb2.betal,na.rm=T)

<— round(se.nb2.betal,5)

<— mean(se.nb2.betal,na.rm=T)

<— round(se.nb2.betal,’)

<— mean(se.nb2.beta2,na.rm=T)

<— round(se.nb2.beta2,5)

mean (se.nb2.al,na.rm=T)

round (se.nb2.al,b)

<— mean(rv.nb2.betal ,na.rm=T)

<— round(rv.nb2.betal,5)

<— mean(rv.nb2.betal ,na.rm=T)

<— round(rv.nb2.betal,b)

<— mean(rv.nb2.beta2 ,na.rm=T)

<— round(rv.nb2.beta2,5)

mean (rv.nb2.al,na.rm=T)
round(rv.nb2.al,5)

cbind (betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
cbind(beta2.nb2.siml, se.nb2.beta2,
rv.nb2.beta2,un.nb2.beta?2)

<— cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)

"Unbias.SE")

rownames (totalNB2) <- c(”betal0”,”betal”,”beta2”,”alpha’”)

<— list( NB2=totalNB2 )

6.4 1Us5unsy Simulation study #1131 Robust standard error fﬁmmﬁff@ya

Moldansuanuas NB2 ud7 fit NB2 v99Auy In(u) = 3.25-0.65x, +0.75x, +0.25% X,

y.pois
}

robust.nb2
ys <= 0
se.nb2.betal <- NULL; se.nb2.betal <- NULL;
se.nb2.beta2 <- NULL; se.nb2.beta3 <- NULL

pois.fit <- function(y) {
y.pols <- glm(y~x11*x12, family=poisson)

<— function(beta, al ,X.mat) {
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se.nb2.al <- NULL; rv.nb2.beta0 <- NULL
rv.nb2.betal <-
rv.nb2.beta3d <-
betal.nb2.sim <-
beta2.nb2.sim <- NULL;beta3.nb2.sim <- NULL
al.nb2.sim <- NU
mu <- exp(X.mat%*%$beta) ; n <- length(mu)
source (“nb2fit.robust.txt”)
for (i in 1:R) {
ee <— rgamma (n,1/al)*al
ys <- rpois(n, mu*ee)
ys.nb2R <- nb2.fit.robust (ys,X.mat)
betal.nb2.sim
betal.nb2.sim
beta2.nb2.sim
beta3.nb2.sim
al.nb2.sim <-
sel.nb2<-ys.nb2RS$SE

se23.nb2 <- s

se

se.
.nb2

se

se.
se.

.nb2

nb2

nb2
nb2

NULL; rv.nb2.beta2 <- NULL
NULL; rv.nb2.al<- NULL
NULL; betal.nb2.sim <- NULL

LL

<— c(ys.nb2RSbeta.nb2[1],betal.nb2.
<— c(ys.nb2RSbeta.nb2[2],betal.nb2.
<- c(ys.nb2RS$beta.nb2[3],beta2.nb?2.
<- c(ys.nb2RS$Sbeta.nb2[4],beta3.nb2.

c(al.nb2.sim,ys.nb2R$al.nb2)

se2.nb2<-diag(sel.nb2); se20.nb2 <- se2.nb2[1]
se2l.nb2 <- se2.nb2[2]; se22.nb2 <- se2.nb2[3]
e2.nb2[4]; se2al.nb2 <- se2.nb2[5]
.betal <- c(se.nb2.betal, se20.nb2)
.betal <- c(se.nb2.betal, se2l.nb2)
.beta?2 <- c(se.nb2.beta2,se22.nb2)
.beta3 <- c(se.nb2.beta3, se23.nb2)
.al <- c(se.nb2.al,se2al.nb2)
rvl.nb2<-ys.nb2RSRobust.SE
rv2.nb2<- diag(rvl.nb2); rv20.nb2 <-rv2.nb2[1]
rv2l.nb2 <- rv2.nb2[2]; rv22.nb2 <- rv2.nb2[3]
v2.nb2[4]; rv2al.nb2 <- rv2.nb2[5]

rv23.nb2 <- r

rv

rv
un

un.
.nb2

un

un.
un.
un.
un.
.nb2

un

un.
.nb2

un

un.
un.
un.
un.
.nb2

un

betal
betal
betal
betal

.nb2
rv.
rv.
rv.
.nb2
.nb2

nb2
nb2
nb2

nb2

nb2
nb2
nb2
nb2

nb2

nb2
nb2
nb2
nb2

.nb2.
.nb2.
.nb2.
.nb2.

.betal
.betal
.beta2
.beta3
al <-
.betal
.betal
.betal
.betal
.betal
.betal
.beta2
.beta2
.beta2
.beta3
.beta3
.betal
al <-
al <-
al <-

siml <
siml <
siml <
siml <

<— c(rv.nb2.betal,rv20.nb2)
c(rv.nb2.betal,rv2l.nb2)

<— c(rv.nb2.beta2,rv22.nb2)
c(rv.nb2.beta3,rv23.nb2)

c(rv.nb2.al,rv2al.nb2)

<— var (betal0.nb2.sim)

<— sqgrt(un.nb2.betal)

<— round (un.nb2.betal,5)

<— var (betal.nb2.sim)

<—- sgrt(un.nb2.betal)

<- round(un.nb2.betal, 5)

<— var (beta2.nb2.sim)

<— sqgrt(un.nb2.beta?)

<— round(un.nb2.beta2,5)

<- var (beta3.nb2.sim)

<— sgrt (un.nb2.betal)

<— round (un.nb2.beta3,5)

var (al.nb2.sim)

sgrt (un.nb2.al)

round (un.nb2.al,5)

- mean (betal.nb2.sim, na.rm=T)
— round(betal0.nb2.siml, 5)
- mean (betal.nb2.sim, na.rm=T)
— round(betal.nb2.siml, 5)
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result

}

beta2.nb2.
beta2.nb2.
beta3.nb2.
beta3.nb2.

siml
siml
siml
siml

al.nb2.siml <-
al.nb2.siml <-
se.nb2.betal <-
se.nb2.betal <-
se.nb2.betal <-
se.nb2.betal <-
se.nb2.beta2 <-
se.nb2.beta2 <-
se.nb2.betal3 <-
se.nb2.betal3 <-

se.nb2.al
se.nb2.al

<— me
<- ro

rv.nb2.betal <-
rv.nb2.betal <-
rv.nb2.betal <-
rv.nb2.betal <-
rv.nb2.beta2 <-
rv.nb2.beta2 <-
rv.nb2.beta3d <-
rv.nb2.beta3 <-

rv.nb2.al
rv.nb2.al
beta0_NB2
betal_NB2
beta2_NB2

beta3_NB2

al_NB2 <-

<- me
<- ro
<- ¢cb

<— mean (beta2.nb2.sim,na.rm=T)
<— round(beta2.nb2.siml, 5)

<— mean (beta3.nb2.sim, na.rm=T)
<— round(beta3.nb2.siml, 5)
mean (al.nb2.sim,na.rm=T)
round(al.nb2.siml, 5)

mean (se.nb2.betal,na.rm=T)
round (se.nb2.betal, 5)

mean (se.nb2.betal,na.rm=T)
round (se.nb2.betal, )

mean (se.nb2.beta2,na.rm=T)
round (se.nb2.betaz2,5)

mean (se.nb2.beta3,na.rm=T)
round (se.nb2.beta3, 5)
an(se.nb2.al,na.rm=T)

und (se.nb2.al, 5)

mean (rv.nb2.betal,na.rm=T)
round (rv.nb2.betal,5)

mean (rv.nb2.betal,na.rm=T)
round (rv.nb2.betal, 5)

mean (rv.nb2.beta2,na.rm=T)
round (rv.nb2.betaz2,5)

mean (rv.nb2.beta3,na.rm=T)
round (rv.nb2.beta3, 5)
an(rv.nb2.al,na.rm=T)
und(rv.nb2.al, 5)

ind (betal.nb2.siml, se.nb2.betal,

rv.nb2.betal,un.nb2.betal)

<- cb
rv
<- cb

ind(betal.nb2.siml, se.nb2.betal,
.nb2.betal,un.nb2.betal)
ind(beta2.nb2.siml, se.nb2.beta?2,

rv.nb2.beta2,un.nb2.beta?)

<- cb
rv

ind(beta3.nb2.siml, se.nb2.beta3,
.nb2.beta3,un.nb2.betal)

cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)
totalNB2 <-rbind(betal0_NB2,betal NB2,beta2 NB2,beta3_NB2,

al_N

B2)

colnames (totalNB2) <- c(”seta”,”Asy.SE”,”Robust.SE”,

”"Unbias.SE”)

rownames (totalNB2) <- c(”betal”,”betal”, ”"beta2”,”beta3”,

result <-

list(

”alpha”)
NB2=totalNB2 )
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7. Tsunsu Simulation study §1%3U Robust standard error $1903903anmelAn1suaniag

NB1 %1015 fit NB2

7.1 Tdsunsu Simulation study @1%51 Robust mandanienor§166ﬂ%ﬂga

Meldmsuaniad NB1 1da fit NB2 wesdauuy In(p) =1.95

pois.fit <- function(y) {
y.pols <- glm(y~1, family=poisson)
y.pois

}

robust.nb2 <- function(beta, al ,X.mat) {

ys <= 0
se.nb2.betal <- NULL; se.nb2.al <- NULL
rv.nb2.betal <- NULL; rv.nb2.al <- NULL
betal.nb2.sim <- NULL; al.nb2.sim <- NULL
mu <- exp(X.mat%*%$beta); n <- length (mu)
source (“nb2fit.robust.txt”)
for (i in 1:R) {

ee <- rgamma (n,mu/al)* (al/mu)

ys <- rpois(n, mu*ee)

ys.nb2R <- nb2.fit.robust (ys,X.mat)

al.nb2.sim <- c(al.nb2.sim,ys.nb2R$al.nb2)
sel.nb2<-ys.nb2RS$SE
se2.nb2<-diag(sel.nb2); se20.nb2 <- se2.nb2[1]
se2al.nb2 <- se2.nb2[2]
se.nb2.betal <- c(se.nb2.betal,se20.nb2)
se.nb2.al <- c(se.nb2.al,se2al.nb2)
rvl.nb2<-ys.nb2R$Robust.SE
rv2.nb2<- diag(rvl.nb2); rv20.nb2 <- rv2.nb2[1]
rvzal.nb2 <- rv2.nb2[2]
rv.nb2.betal <- c(rv.nb2.betal,rv20.nb2)
rv.nb2.al <- c(rv.nb2.al,rv2al.nb2)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,5)
un.nb2.al <- var (al.nb2.sim)
un.nb2.al <- sqgrt(un.nb2.al)
un.nb2.al <- round(un.nb2.al,b)
}
betal.nb2.siml <- mean(betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)
al.nb2.siml <- mean(al.nb2.sim,na.rm=T)
al.nb2.siml <- round(al.nb2.siml,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,5)
se.nb2.al <- mean(se.nb2.al,na.rm=T)
se.nb2.al <- round(se.nb2.al,5)

betal.nb2.sim <- c(ys.nb2R$beta.nb2[1],betal.nb2.sim)
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result

rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)

rv.nb2.betal <- round(rv.nb2.betal,5)

rv.nb2.al <- mean(rv.nb2.al,na.rm=T)

rv.nb2.al <- round(rv.nb2.al,5)

betaO_NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)

al NB2 <- cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)

totalNB2 <- rbind(betal0_NB2,al NB2)

colnames (totalNB2) <- c(”seta”,”Asy.SE”,”Robust.SE"”,

"Unbias.SE")
rownames (totalNB2) <- c(”betal”,”alpha”)
result <- list( NB2=totalNB2 )

7.2 Tdsunsu Simulation study @1%51 Robust mandanienor§166ﬂ%ﬂga

Moldansuanuas NB1 uda fit NB2 veaduuy In(u) = 2.5+ 0.5x,

}

pois.fit <- function(y) {
y.pols <- glm(y~x11l,family=poisson)
y.pois

robust.

nb2 <- function(beta, al ,X.mat) {
ys <= 0
se.nb2.betal <- NULL; se.nb2.betal <- NULL
se.nb2.al <- NULL; rv.nb2.beta0 <- NULL
rv.nb2.betal <- NULL; rv.nb2.al <- NULL
betal.nb2.sim <- NULL; betal.nb2.sim <- NULL
al.nb2.sim <-NULL
mu <- exp(X.mat%*%$beta); n <- length (mu)
source (“nb2fit.robust.txt”)
for (i in 1:R) {
ee <- rgamma (n,mu/al)*(al/mu)
ys <— rpois(n, mu*ee)
ys.nb2R <— nb2.fit.robust (ys,X.mat)
betal.nb2.sim <- c(ys.nb2RSbeta.nb2[1],betal.nb2.sim)
betal.nb2.sim <- c(ys.nb2RS$beta.nb2[2],betal.nb2.sim)
al.nb2.sim <- c(al.nb2.sim, ys.nb2R$al.nb2)
sel.nb2<-ys.nb2RS$SE
se2.nb2<-diag(sel.nb2); se20.nb2 <- se2.nb2[1]
se2l.nb2 <- se2.nb2[2]; se2al.nb2 <- se2.nb2[3]
se.nb2.betal <- c(se.nb2.betal, se20.nb2)
se.nb2.betal <- c(se.nb2.betal,se2l.nb?)
se.nb2.al <- c(se.nb2.al,se2al.nb?)
rvl.nb2<-ys.nb2RSRobust.SE
rv2.nb2<- diag(rvl.nb2); rv20.nb2 <- rv2.nb2[1]
rv2l.nb2 <- rv2.nb2[2];rv2al.nb2 <- rv2.nb2[3]
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result

}

rv.nb2.betal <- c(rv.nb2.betal,rv20.nb2)
rv.nb2.betal <- c(rv.nb2.betal, rv2l.nb2)
rv.nb2.al <- c(rv.nb2.al,rv2al.nb2)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,5)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,b)
un.nb2.al <- var (al.nb2.sim)
un.nb2.al <- sgrt(un.nb2.al)
un.nb2.al <- round(un.nb2.al,5)
}
betal.nb2.siml <- mean(betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)
betal.nb2.siml <- mean (betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml,5)
al.nb2.siml <- mean(al.nb2.sim,na.rm=T)
al.nb2.siml <- round(al.nb2.siml,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,b)
se.nb2.al <- mean(se.nb2.al,na.rm=T)
se.nb2.al <- round(se.nb2.al,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal,5)
rv.nb2.al <- mean(rv.nb2.al,na.rm=T)
rv.nb2.al <- round(rv.nb2.al,5)
betaO0_NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
betal NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal,un.nb2.betal)
al NB2 <- cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)
totalNB2 <- rbind(betal0_NB2 , betal NB2 , al NB2)
colnames (totalNB2) <- c(”seta”,”Asy.SE”,”Robust.SE"”,
"Unbias.SE")
rownames (totalNB2) <- c(”betal”,”betal”,”alpha’”)
result <- list( NB2=totalNB2 )
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7.3 Tdsunsu Simulation study @1%51 Robust standard error il"”uamei’fauva

Moldnsunuas NB1 uda fit NB2 veeduuy In(u) = 2.5-0.15x, +0.25x,

y.pois
}

ys

rv

se.
se.
rv.
.nb2.beta2 <-
betal.nb2.sim <- NULL; betal.nb2.sim <- NULL
beta2.nb2.sim <- NULL; al.nb2.sim <- NULL

mu <- exp(X.mat%*%$beta) ; n <- length(mu)
source (“nb2fit.robust.txt”)

for

pois.fit <- function(y)
y.pois <- glm(y~x11+x12, family=poisson)

<- 0

nb2.betal <-
nb2.beta2 <-
nb2.betal <-

(i in 1:R) {
ee <- rgamma (
ys <— rpois(n
ys.nb2R <- nb
betal.nb2.sim
betal.nb2.sim
beta2.nb2.sim
al.nb2.sim <-
sel.nb2<-ys.n
se2.nb2<-diag
se2l.nb2 <- s
se2al.nb2 <-
se.nb2.betal
se.nb2.betal
se.nb2.beta?2
se.nb2.al <-
rvl.nb2<-ys.n
rv2.nb2<- dia
rv2l.nb2 <- r
rv2al.nb2 <-
rv.nb2.betal
rv.nb2.betal
rv.nb2.beta2
rv.nb2.al <-
un.nb2.betal
un.nb2.betal
un.nb2.betal
un.nb2.betal
un.nb2.betal
un.nb2.betal
un.nb2.beta?2
un.nb2.beta?2
un.nb2.beta?2
un.nb2.al <-
un.nb2.al <-

{

robust.nb2 <- function(beta, al ,X.mat) {

NULL; se.nb2.betal <- NULL
NULL; se.nb2.al<-NULL
NULL; rv.nb2.betal <- NULL
NULL; rv.nb2.al<-NULL

n,mu/al)* (al/mu)

, mu*ee)

2.fit.robust (ys,X.mat)

<- c(ys.nb2RS$beta.nb2[1],betal.nb2.sim)
<— c(ys.nb2R S$beta.nb2[2],betal.nb2.sim)
<— c(ys.nb2R S$beta.nb2[3],beta2.nb2.sim)
c(al.nb2.sim,ys.nb2RS$Sal.nb2)

b2RS$SE

(sel.nb2); se20.nb2 <- se2.nb2[1]
e2.nb2[2]; se22.nb2 <- se2.nb2[3]
se2.nb2[4]

<— c(se.nb2.betal, se20.nb2)

<— c(se.nb2.betal, se2l.nb2)

<— c(se.nb2.beta2, se22.nb2)
c(se.nb2.al, se2al.nb2)

b2RS$Robust.SE

g(rvl.nb2); rv20.nb2 <- rv2.nb2[1];

v2.nb2[2]; rv22.nb2 <- rv2.nb2[3]

rv2.nb2[4]

<— c(rv.nb2.betal,rv20.nb2)

<— c(rv.nb2.betal,rv2l.nb2)

<— c(rv.nb2.beta2,rv22.nb2)
c(rv.nb2.al, rv2al.nb2)

<— var (betal0.nb2.sim)

<- sgrt (un.nb2.betal)

<— round (un.nb2.betal,5)

<— var (betal.nb2.sim)

<- sgrt(un.nb2.betal)

<— round(un.nb2.betal,’)

<— var (beta2.nb2.sim)

<—- sgrt(un.nb2.beta2)

<— round(un.nb2.beta2z2,5)

var (al.nb2.sim)

sgrt (un.nb2.al)
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}

se

se

rv

rv

result

betal
betal
betal
betal
beta2
beta2
al.
al.
se.
se.
.nb2
se.
.nb2
se.
se.
se.
rv.
.nb2
rv.
.nb2
rv.
rv.
rv.
rv.
betaO_NB2 <-—

un

nb2.
nb2.

nb2
nb2

nb2
nb2
nb2
nb2
nb2
nb2

nb2
nb2

nb2.

nb2

.nb2.al

.betal
.betal
.betal
.betal
.beta2
.beta2
al <-
al <-
.betal
.betal
.betal
.betal
.beta2
.beta2z
al <-
al <-

betal NB2 <-

beta2_NB2 <-

colnames (totalNB2)

rownames (totalNB2)
result <- list( NB2=totalNB2 )

<-— round(un.nb2.al,5)

.nb2.siml <- mean (betal.nb2.sim,na.rm=T)
.nb2.siml <- round(betal.nb2.siml, 5)
.nb2.siml <- mean (betal.nb2.sim,na.rm=T)
.nb2.siml <- round(betal.nb2.siml, 5)
.nb2.siml <- mean(beta2.nb2.sim,na.rm=T)
.nb2.siml <- round(beta2.nb2.siml, 5)
siml <- mean(al.nb2.sim,na.rm=T)
siml <- round(al.nb2.siml,5)

<— mean(se.nb2.betal, na.rm=T)
<—- round(se.nb2.betal, 5)

<— mean(se.nb2.betal,na.rm=T)
<— round(se.nb2.betal,b)

<— mean(se.nb2.beta2,na.rm=T)
<—- round(se.nb2.beta2,5)

mean (se.nb2.al ,na.rm=T)
round (se.nb2.al, 5)

<— mean (rv.nb2.betal ,na.rm=T)

<— round(rv.nb2.betal,5)

<— mean(rv.nb2.betal ,na.rm=T)

<— round(rv.nb2.betal, 5)

<-— mean(rv.nb2.beta2 ,na.rm=T)

<— round(rv.nb2.beta2,5)
mean (rv.nb2.al,na.rm=T)
round (rv.nb2.al,5)

cbind(betal.nb2.siml, se.nb2.betal,

rv.nb2.betal,un.nb2.betal)

cbind(betal.nb2.siml, se.nb2.betal,

rv.nb2.betal,un.nb2.betal)

cbind(beta2.nb2.siml, se.nb2.beta2,

rv.nb2.beta2,un.nb2.beta2)

al NB2 <- cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,un.nb2.al)
totalNB2 <- rbind(betal0_NB2,betal NB2,beta2 NB2,al_ NB2)
<- c("seta”,”Asy.SE"”,""Robust.SE",

"Unbias.SE")

<- c("betal”, "betal”,”beta2”,”alpha”)

7.4 TUsunsy Simulation study #1131 Robust standard error ‘ﬁm’tlﬂélglj’em”a

Moldamsuanuas NB1 12 fit NB2 v99auy In(u) = 3.25-0.65x, +0.75x, +0.25% X,

y.pois
}

pois.fit <- function(y) {
y.pols <- glm(y~x11*x12, family=poisson)

robust.nb2 <- function(beta, al ,X.mat) {
ys <= 0




91

se.nb2.betal <- NULL; se.nb2.betal <- NULL

se.nb2.beta?2 <- NULL; se.nb2.beta3 <- NULL

se.nb2.al <- NULL; rv.nb2.beta0 <- NULL

rv.nb2.betal <- NULL ; rv.nb2.beta2 <- NULL

rv.nb2.beta3 <- NULL ;rv.nb2.al<-NULL

betal.nb2.sim <- NULL; betal.nb2.sim <- NULL

beta2.nb2.sim <- NULL; beta3.nb2.sim <- NULL

al.nb2.sim <- NULL

mu <- exp(X.mat%*%$beta); n <- length (mu)

source (“nb2fit.robust.txt”)

for (i in 1:R) {
ee <—- rgamma (n,mu/al)* (al/mu)
ys <— rpois(n, mu*ee)
ys.nb2R <—- nb2.fit.robust (ys,X.mat)
betal.nb2.sim <- c(ys.nb2RS$beta.nb2[1],betal.nb2.sim)
betal.nb2.sim <- c(ys.nb2R S$beta.nb2[2],betal.nb2.sim)
beta2.nb2.sim <- c(ys.nb2R S$beta.nb2[3],beta2.nb2.sim)
beta3.nb2.sim <- c(ys.nb2R S$beta.nb2[4],betal3.nb2.sim)
al.nb2.sim <- c(al.nb2.sim,ys.nb2R$al.nb2)
sel.nb2<-ys.nb2RS$SSE
se2.nb2<-diag(sel.nb2); se20.nb2 <- se2.nb2[1
se2l.nb2 <- se2.nb2[2]; se22.nb2 <- se2.nb2[3
se23.nb2 <- se2.nb2[4]; se2al.nb2 <- se2.nb2]|
se.nb2.betal <- c(se.nb2.betal, se20.nb2)
se.nb2.betal <- c(se.nb2.betal,se2l.nb?)
se.nb2.beta2 <- c(se.nb2.beta2,se22.nb?)
se.nb2.beta3 <- c(se.nb2.beta3, se23.nb2)
se.nb2.al <- c(se.nb2.al,se2al.nb?)
rvl.nb2<-ys.nb2RSRobust.SE
rv2.nb2<- diag(rvl.nb2); rv20.nb2 <- rv2.nb2[1]
rv2l.nb2 <- rv2.nb2[2]; rv22.nb2 <- rv2.nb2[3] ;
rv23.nb2 <- rv2.nb2[4]; rv2al.nb2 <- rv2.nb2[5]
rv.nb2.betal <- c(rv.nb2.betal,rv20.nb2)
rv.nb2.betal <- c(rv.nb2.betal,rv21l.nb2)
rv.nb2.beta2 <- c(rv.nb2.beta2,rv22.nb2)
rv.nb2.beta3 <- c(rv.nb2.beta3,rv23.nb2)
rv.nb2.al <- c(rv.nb2.al,rv2al.nb2)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt (un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,5)
un.nb2.betal <- var (betal.nb2.sim)
un.nb2.betal <- sqgrt(un.nb2.betal)
un.nb2.betal <- round(un.nb2.betal,b)
un.nb2.beta2 <- var (beta2.nb2.sim)
un.nb2.beta2 <- sqgrt(un.nb2.beta?2)
un.nb2.beta2 <- round(un.nb2.beta2,5)
un.nb2.beta3 <- var (beta3.nb2.sim)
un.nb2.beta3 <- sqgrt(un.nb2.beta3)
un.nb2.beta3 <- round(un.nb2.beta3,b)
un.nb2.al <- var (al.nb2.sim)
un.nb2.al <- sqgrt(un.nb2.al)
un.nb2.al <- round(un.nb2.al,b)

14

]
]
5]

betal.nb2.siml <- mean(betal0.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)




betal.nb2.siml <- mean (betal.nb2.sim,na.rm=T)
betal.nb2.siml <- round(betal.nb2.siml, 5)
beta2.nb2.siml <- mean (beta2.nb2.sim,na.rm=T)
beta2.nb2.siml <- round(beta2.nb2.siml, 5)
beta3.nb2.siml <- mean(beta3.nb2.sim,na.rm=T)
beta3.nb2.siml <- round(beta3.nb2.siml, 5)
al.nb2.siml <- mean(al.nb2.sim,na.rm=T)
al.nb2.siml <- round(al.nb2.siml,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,5)
se.nb2.betal <- mean(se.nb2.betal,na.rm=T)
se.nb2.betal <- round(se.nb2.betal,b)
se.nb2.beta?2 <- mean(se.nb2.beta2,na.rm=T)
se.nb2.beta2 <- round(se.nb2.beta2,5)
se.nb2.beta3 <- mean(se.nb2.beta3,na.rm=T)
se.nb2.beta3 <- round(se.nb2.beta3,b)
se.nb2.al <- mean(se.nb2.al,na.rm=T)
se.nb2.al <- round(se.nb2.al,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal,5)
rv.nb2.betal <- mean(rv.nb2.betal,na.rm=T)
rv.nb2.betal <- round(rv.nb2.betal, 5)
rv.nb2.beta2 <- mean(rv.nb2.beta2,na.rm=T)
rv.nb2.beta2 <- round(rv.nb2.beta2,5)
rv.nb2.beta3 <- mean(rv.nb2.beta3,na.rm=T)
rv.nb2.beta3 <- round(rv.nb2.beta3, 5)
rv.nb2.al <- mean(rv.nb2.al,na.rm=T)
rv.nb2.al <- round(rv.nb2.al,5)
betaO_NB2 <- cbind(betal0.nb2.siml, se.nb2.betal,
rv.nb2.betal, un.nb2.betal)
betal NB2 <- cbind(betal.nb2.siml, se.nb2.betal,
rv.nb2.betal, un.nb2.betal)
beta2_NB2 <- cbind(beta2.nb2.siml, se.nb2.beta2,
rv.nb2.beta2, un.nb2.beta?2)
beta3_NB2 <- cbind(beta3.nb2.siml, se.nb2.beta3,
rv.nb2.beta3, un.nb2.beta3l)
al NB2 <- cbind(al.nb2.siml,se.nb2.al,rv.nb2.al,
un.nb2.al)
totalNB2 <- rbind(betalO_NB2,betal_ NB2,beta2_NB2,
beta3_NB2,al_NB2)
colnames (totalNB2) <- c(”seta”,”Asy.SE”,”Robust.SE"”,
"Unbias.SE")
rownames (totalNB2) <- c(”betal”,”betal”, "beta2”,"betal3”,
"alpha)
result <- list( NB2=totalNB2 )
result

}






