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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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aaruan TWswnsu 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)) + (gchisq(0.95, df 1)/2)
K2 <- sum(dat.pos)

K3 <- (n0 - n)

fun.1l <- function(x) K1 + K2*log(x) + K3* (log(l-exp(-x))+x)
solution <- uniroot.all(fun.1l, c(0.0001, 30), tol = l1le-10)

return (solution)
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