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rm(list=1s())

library (BNSP)
HuHHH A RS data generate ##HHHHHHHHEH

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif(n,0,20)

mu.x = 20%(dnorm(x,5,2.5)+dnorm(x,15,5))
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y.equi = rpois(n, H*mu.x)

y.under = pmax(round (H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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####RHHHHHHH##EE £1t under dispersin for poisson #########HHHHHHEH
E.under <- max(dat$y.under)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(y.under ~ x, family="poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,15),

xlab="x",ylab="y" ,main="Underdispersion")

lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,1lwd=2)
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#E##HHARHH AR HEE £it equi dispersin for poisson #####H#HHFHHARHHES

E.equi <- max(dat$y.equi)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(y.equi ~ x, family="poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.equi)/with(dat,15),

xlab="x",ylab="y" ,main="Equidispersion")

lines(pred,fit.y.equi$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.equi$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred) ,col=4,lwd=2)
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###HHHARHHERHHEE £it over dispersin for poisson ######H#HFHHARHHER
E.over <- max(dat$y.over)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(y.over ~ x, family="poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))



bbb ol 5l gond Wil sl R 18l 5 slaoS” 47

plot(with(dat,x) ,with(dat,y.over)/with(dat,15),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred),col=4,lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred),col=4,1lwd=2)
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rm(list=1s())

library (BNSP)
HE#HHHARHH AR HEAE data generate #H##HHHHHHHHHFHHAHHHHRFHHAHHHBRHH

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif(n,0,20)

mu.x = 20*%(dnorm(x,5,2.5)+dnorm(x,15,5))

y.equi = rpois(n, H*mu.x)

y.under = pmax(round(H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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###HHHARHHERHH### £1t under dispersin for generalized poisson#############H TR
E.under <- max(dat$y.under)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(y.under ~ x, family="generalized poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,15),

xlab="x",ylab="y" ,main="Underdispersion")
lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)

lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,1lwd=2)

Joleio oSy paaniilfo gl Y.YLT

HHEE Y £it equi dispersin for generalized poisson#####tititiititiitH
E.equi <- max(dat$y.equi)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)
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fit.y.equi <- bnpglm(y.equi ~ x, family="generalized poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot (with(dat,x),with(dat,y.equi)/with(dat,15),

xlab="x",ylab="y" ,main="Equidispersion")

lines(pred,fit.y.equi$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)
lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred) ,col=4,1lwd=2)

&

oo il gl YT

###HHHARHH AR H#EHR £1t over dispersin for generalized poisson############H#H###H#
E.over <- max(dat$y.over)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(y.over ~ x, family="generalized poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.over)/with(dat,15),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred),col=4,lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred) ,col=4,lwd=2)
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rm(list=1s())

library (BNSP)
#E#HHHARHH AR HHAR data generate #HH#HHHHHHHHFHHAHHHBRFH BB HBRAH

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif (n,0,20)

mu.x = 20%(dnorm(x,5,2.5)+dnorm(x,15,5))

y.equi = rpois(n, H*mu.x)

y.under = pmax(round (H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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####HHARHHER#H#ER £it under dispersin for hyper-poisson############H####H#
E.under <- max(dat$y.under)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(y.under ~ x, family="hyper-poisson",

data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
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offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,15),

xlab="x",ylab="y" ,main="Underdispersion")

lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,lwd=2)

Jolio Sy panilo gl V.Y

####HHARHH AR H#ER £it equi dispersin for hyper-poisson#############H###S
E.equi <- max(dat$y.equi)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(y.equi ~ x, family="hyper-poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.equi)/with(dat,15),

xlab="x",ylab="y" ,main="Equidispersion")

lines(pred,fit.y.equi$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred) ,col=4,1lwd=2)
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HHHE Y £it over dispersin for hyper-—poisson#####iiitaais
E.over <- max(dat$y.over)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(y.over ~ x, family="hyper-poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot (with(dat,x) ,with(dat,y.over)/with(dat,15),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred) ,col=4,1lwd=2)

~

Cwlgr—COM &awd b Jow g3lwddi s bgsyo gldas ¥

rm(list=1s())

library (BNSP)
####HHHHHHH RS data generate ##HHHHHHHHIEHH RS

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif(n,0,20)

mu.x = 20%(dnorm(x,5,2.5)+dnorm(x,15,5))
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y.equi = rpois(n, H*mu.x)

y.under = pmax(round (H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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####HHHHHHH#EEE £1t under dispersin for com-poisson##########HHHHEHH
E.under <- max(dat$y.under)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(y.under ~ x, family="com-poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x),with(dat,y.under)/with(dat,15),

xlab="x",ylab="y" ,main="Underdispersion")

lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,lwd=2,1lty=2)
lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,1lwd=2)
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###HHHARHH AR H#E £it equi dispersin for com-poisson#######HH#SHHER;H
E.equi <- max(dat$y.equi)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(y.equi ~ x, family="com-poisson",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.equi)/with(dat,15),

xlab="x",ylab="y" ,main="Equidispersion")
lines(pred,fit.y.equi$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)

lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred),col=4,1lwd=2)
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#E##HHARHHER#H##E £it over dispersin for com-poisson#######H#HH#H#HERIH
E.over <- max(dat$y.over)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(y.over ~ x, family="com-poisson",

data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,



Ml.agl.sl; bl ;) g.o.ms aJeizb sl R 1i8le 5 gleas Vof

offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.over)/with(dat,15),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred),col=4,lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred) ,col=4,lwd=2)

OTP &and b Jowo (g )jlwanis s bgs o glauS .

rm(list=1s())

library (BNSP)
HuHH S data generate ##HHHHHHHHE

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif(n,0,20)

mu.x = 20%(dnorm(x,5,2.5)+dnorm(x,15,5))

y.equi = rpois(n, H*mu.x)

y.under = pmax(round (H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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#nddH R EE £it under dispersin for ctpd######HHHH#H#H###H#
E.under <- max(dat$y.under)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(y.under ~ x, family="ctpd",

data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,15),

xlab="x",ylab="y" ,main="Underdispersion")
lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)

lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,1lwd=2)

Jolio Sy panilfo gl ¥.0.1

###HHHASHH AR HER £it equi dispersin for ctpd#########H###H###S
E.equi <- max(dat$y.equi)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(y.equi ~ x, family="ctpd",
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data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.equi)/with(dat,15),

xlab="x",ylab="y" ,main="Equidispersion")

lines(pred,fit.y.equi$Q10Reg/rep(30,npred),col=4,lwd=2,1ty=2)
lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred),col=4,1lwd=2)
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#HE##HHRSHHARH#HER £it over dispersin for ctpd#########H####H#ERH#
E.over <- max(dat$y.over)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(y.over ~ x, family="ctpd",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x),with(dat,y.over)/with(dat,15),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred) ,col=4,1lwd=2)
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rm(list=1s())

library (BNSP)
#E#HHHARHH AR HHAR data generate #HH#HHHHHHHHFHHAHHHBRFH BB HBRAH

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif (n,0,20)

mu.x = 20%(dnorm(x,5,2.5)+dnorm(x,15,5))

y.equi = rpois(n, H*mu.x)

y.under = pmax(round (H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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#HE#HHHARSHHBRFHHARHHERA#F £1t under dispersin for binomial ######H#HH##HAHFHH
E.under<- max((dat$y.under))+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(cbind(y.under, (E.under-y.under))~x, family="binomial",

data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
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sampler="slice", prec=c(2000),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,E.under),

xlab="x",ylab="y" ,main="Underdispersion")

lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,lwd=2)

Joleio STy pilfo gl ¥.5.1

HEHHFHHRRHHBHFHRARHHERR#F £1t equi dispersin for binomial ###H#H###HHHH#HU#HH
E.equi <- max((dat$y.equi))+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(cbind(y.equi, (E.equi-y.equi))~x, family="binomial",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
sampler="slice", prec=c(2000),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x),with(dat,y.equi)/with(dat,E.equi),

xlab="x",ylab="y" ,main="Equidispersion")

lines(pred,fit.y.equi$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)
lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred) ,col=4,1lwd=2)
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HHHHRHHHE R £it over dispersin for binomial ######HHHHHHRHRHE
E.over <- max((dat$y.over))+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(cbind(y.over, (E.over-y.over))~x, family="binomial",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
sampler="slice", prec=c(2000),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.over)/with(dat,E.over),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred),col=4,1lwd=2)
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rm(list=1s())

library (BNSP)
H#HHH A Y data generate ##HHHHHHH

data.gen <- function(n=150){

H = runif(1,1,30)
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x =runif(n,0,20)

mu.x = 20*(dnorm(x,5,2.5)+dnorm(x,15,5))

y.equi = rpois(n, H*mu.x)

y.under = pmax(round(H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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###HH#HRHH AR H#ER £it under dispersin for negative binomial############HE#;H
E.under <- max(dat$y.under)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(y.under ~ x, family="negative binomial",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)),sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,15),

xlab="x",ylab="y" ,main="Underdispersion")

lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)
lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,1lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,lwd=2)
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###HHHARHHARHH#E £it equi dispersin for negative binomial##########H####HH#H
E.equi <- max(dat$y.equi)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(y.equi ~ x, family="negative binomial",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.equi)/with(dat,15),

xlab="x",ylab="y" ,main="Equidispersion")
lines(pred,fit.y.equi$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)

lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred),col=4,1lwd=2)
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###HHHARHHERHH##E £it over dispersin for negative binomial##########H####HH#H
E.over <- max(dat$y.over)+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(y.over ~ x, family="negative binomial",
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data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
offset=rep(15,length(x)), sampler="truncated", prec=c(200),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.over)/with(dat,15),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred),col=4,lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred),col=4,1lwd=2)

Slabozgo by dund b Jowo (6 jlwdands b g o 4 slaus

rm(list=1s())

library (BNSP)
HuHH S data generate ##HHHHHHHHE

data.gen <- function(n=150){
H = runif(1,1,30)
x =runif(n,0,20)

mu.x = 20%(dnorm(x,5,2.5)+dnorm(x,15,5))

y.equi = rpois(n, H*mu.x)

y.under = pmax(round (H*mu.x+rnorm(n,0,2)),0)

y.over = pmax(rpois(n, H*mu.x)+round(rnorm(n,0,10)),0)
df <- data.frame(cbind(x,y.equi,y.under,y.over))
return(df)

}

dat <- data.gen(n=150)

dat

head(dat)
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HH#HRAHEE R £1t under dispersin for beta binomial#####iH#H####HE###
E.under<- max((dat$y.under))+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.under <- bnpglm(cbind(y.under, (E.under-y.under))~x, family="beta binomial",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,

sampler="slice", prec=c(2000),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.under)/with(dat,E.under),

xlab="x",ylab="y" ,main="Underdispersion")
lines(pred,fit.y.under$Q10Reg/rep(30,npred) ,col=4,1lwd=2,1ty=2)

lines(pred,fit.y.under$Q90Reg/rep(30,npred) ,col=4,lwd=2,1ty=3)

lines(pred,fit.y.under$meanReg/rep(30,npred) ,col=4,1lwd=2)
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H##HHHAH R AR RA S #ERHH £1t equil dispersin for beta binomial###########H##;H
E.equi <- max((dat$y.equi))+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.equi <- bnpglm(cbind(y.equi, (E.equi-y.equi))~x, family="beta binomial",
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data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
sampler="slice", prec=c(2000),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x) ,with(dat,y.equi)/with(dat,E.equi),

xlab="x",ylab="y" ,main="Equidispersion")

lines(pred,fit.y.equi$Q10Reg/rep(30,npred),col=4,lwd=2,1ty=2)
lines(pred,fit.y.equi$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.equi$meanReg/rep(30,npred),col=4,1lwd=2)
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HEHFH AR HH B HHRAFH#ERR#S £1t over dispersin for beta binomial##########H##HERHH
E.over <- max((dat$y.over))+2

pred <- seq(with(dat,min(x))+0.1, with(dat,max(x))-0.1, length.out = 30 )

npred <- length(pred)

fit.y.over <- bnpglm(cbind(y.over, (E.over-y.over))~x, family="beta binomial",
data=dat, ncomp=30, sweeps=80000, burn=40000, thin=10,
sampler="slice", prec=c(2000),

Xpred=pred, offsetPred=rep(30,npred))

plot(with(dat,x),with(dat,y.over)/with(dat,E.over),

xlab="x",ylab="y" ,main="0verdispersion")

lines(pred,fit.y.over$Q10Reg/rep(30,npred),col=4,1lwd=2,1ty=2)
lines(pred,fit.y.over$Q90Reg/rep(30,npred),col=4,1lwd=2,1ty=3)

lines(pred,fit.y.over$meanReg/rep(30,npred) ,col=4,1lwd=2)



Abstract

We develop Bayesian models for density regression with emphasis on discrete responses. The
problem of density regression is approached by considering methods for multivariate density es-
timation of mixed scale wariables, and obtaining conditional density estimation from the latter.
The approach to multivariate mixed scale outcome density estimation that we describe represents
discrete variables, either responses or covariates, as continuse latent variables that are thresholded
into discrete ones. We present and compare several models for obtaining these thresholds in the
challenging context of count data analysis where the response may be over-dispersed or under-
dispersed in som of the regions of the covariate space. We utilize a nonparametric mixture of
mutivariate Gaussians to model the directly observed and the latent continuouse variables. We
present a Markov chain Monte Carlo algorithm for postorior sampling and provide illustrations on

density, mean and quantile regression utilizing simulated and real datasets.

Keywords: Dirichlet process, latent variables, over-dispersion, under-dispersion, posterior distri-

bution, Markov chain Monte Carlo algorithm.
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