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Abstract

Count data are commonly encountered in various real-life situations and researchers usually employ
the Poisson distribution to elucidate such interesting events. Nevertheless, some occurrences possess too
zeros to be reflected as a regular Poisson distribution. One of the most widely used probability distributions
has been applied to data with excessive zeros is the Zero-inflated Poisson distribution (ZIP). In literature
reviews, many devoted studies to the Bernoulli parameter, one component of the ZIP, and thus in this
paper an interval estimation is proposed for the Poisson parameter in ZIP when the Bernoulli parameter
is assumed to be unknown. The nuisance parameter is eliminated by a profile likelihood approach. The
studies consist of mathematical proofs and simulations. The performance of proposed intervals is evaluated
via the Coverage Probability (CP) and Average Length (AL) of confidence intervals, which were estimated
by Monte-carlo methods. The results reveal that overall, the proposed interval produces the CP close
to the desirable confidence coefficient. When the parameter of Poisson distribution becomes larger, the

performance of profile likelihood-based confidence intervals is satisfied even though the sample is small.
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dwmiudeyasnnutiu (Count Data) fvaneis Suads
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' a & -~
Anuutaziduresnisuanuastige (fidued) fe
fx,)=e* 1, x=0,1,..
AMUKUTUTIU Var(X) vosimiuusquviniuvinny 4
agalshimy lunsuszendldiudayassuinfndeym

AfAAnnLNY E(X) LWay

AnuuUsUTIUTAwINIAmanng w3ediFenin
nsnsEBRuNNAT (Overdispersion) uanannii Foya
fiflegudidudnnumnniundfiduavnegiamils
fivlmAnnnzmsnszaneiunasils wu deyasiuou
fuaeiiiilsaunsndouluifineny 0-12 ¥ Midulse
Yenualulszimanniale 91uau 1,252 518 laeteya
iifiindunaiisiandugudis 62.3% [1] esaniien
AusinNNIUNG Teyadnunzitendondi fidgudiile
(Zero-inflated) Favilvimamavaneuag A LTS IU
fenlawiiuisfianudeimuareanisuanuast e
Tuafin A.¢. 1992 Lambert [2] WWupuusnillsiauenis
waasthedunsaifiemiitimdunadiindugudinnniy
Unfi SegniFendn “msuanuasthesrngudiile”
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Tuszandlunainuaneanviv W suadaamans
Useiuse Boucher wazamg [3]1 1 ZIP (Jusuuu
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(Maximum Likelihood) 18 2 aunisiildlunise
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#8775 Probability Estimation (PE) onaawsidu 7 =
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YDINMINAADUANNRF N WEDA H, : 7= 0 (Toyau1an
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(Power of the Test) G'fﬂn'hmiwmaauSuq Tuvnied
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AonUATU Paneru wazane [13] léUsvanamuuugas
vo3AIAIAnINEYes ZIP Ineldiynaunsy (Bootstrap)
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adluaunsd (2) erlddnnrudeiuwuuddsnsidau
mmsnasuiifissfunuderiu (1 - 4)100% Faueng

Tugunsi (@)

{el2@)> (-2 /) @

[ al d {

dmiun1suanuas ZIP Ausngluaunisi (1) 4
w51dwes 2 a7 Tlusaefcnideiiaula 1 dwisiiwes
Mo -~ ad o ada 6 a a P '
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£ ()= LA L7

= — = — (7
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HI99NTANITRITU (1 — )% wuunmiztanu
nsinddu

{ﬂ'f,p (A= exp(—xf(l_a)/z)} (8)
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o
o
< A
g
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0.4
% c= exp(—xfu_a)/Z)
a b U S, Qe
004 A\ ¥
1 | i 1 ¥ 1 ¥
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Fauanslugud 1

3) YauauarULYEITIALdesusrmldAde
o lim L,(A) ua lim I:p(ﬂf) wirfugue imsgAwes
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warlumsdnuidednass Sduneudil

1) Saesusznnsvunalvg N =107 iailou vun
ovusiicvun 4 Wudwneg Wu 1, 3, 5, 7, 9 uas
WAMes 7« Wihdu 0.1, 0.3, 0.5, 0.7, 0.9 azlansdl
MdulUlgamnues (2, 7) whitu 25 wuu Taee 7 7
ﬁmumﬁ”'uﬂsamquLﬁauﬁatﬁqﬁwmﬁmmf (Parameter
Space) dwisu A fifidannnin 9 T aelnadifiaa
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udmeyWusfisuy = azle

élogl,(/l,n') =n, %log [n' +(1- 7z)e"1]

+(n- no)%log(l —7)

W %logL(l, #) =0 2Wl¥ 7 snuuvee wasilowny =
gy 7 adly log L(4,7;x) ald

log L,(A,7;x)
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= lim L, (A,7#)=0 uag lim L (1,7)=0
2 L - A A—0" Ay
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aaruan TUsunsu R
Like.Pro.CI <- function(dat) {
n0 <- sum(dat == 0)
n <- length(dat)
nl <- n - n0
dat.pos <- dat[which(dat > 0)]
pro.llike <- function(lambda) {
pstr0 <- (n0 - n*exp(-lambda))/(n - n*exp (-lambda))
n0*log(pstr0 + (1 - pstr0)*exp(-lambda)) +
(n - n0)*log(l - pstr0) - lambda*(n - nO0)+
log(lambda) *sum(dat.pos) - sum(log(factorial (dat.pos)))
}
solution <- maxLik (pro.llike, start = c(lambda

1) , method = “SANN")

point <- solution$estimate

Kl <- ((n-n0)*log(l-exp(-point))) + ((n-n0)*point)

(sum(dat.pos) *log(point)) + (gqchisq(0.95, df 1)/2)
K2 <- sum(dat.pos)

K3 <- (n0 - n)

fun.1l <- function(x) Kl + K2*log(x) + K3*(log(l-exp(-x))+x)
solution <- uniroot.all(fun.1l, c(0.0001, 30), tol = le-10)

return (solution)
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