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Abstract

For applying statistical tools to discrete data, the frequency of zero values is sometimes greater
than that of the distribution used for studies. Zero-inflated Geometric distribution (ZIG) is one of the most
commonly used distributions to explain such excessive zero situations. In this study, the profile-likelihood -
based confidence interval for the geometric parameter is proposed. Both theoretical and simulation
studies are conducted. The conditions to obtain the lower and upper bounds of the interval are
given as well as the inequality producing the interval. From the simulation study, the results suggest
that profile confidence intervals yield the Coverage Probability (CP) near the given confidence coefficient
in many cases of our study. The average length of the intervals decreases as the sample size increases.

For some cases with small sample sizes, the CP is still close to the desirable confidence coefficient.

Keywords: Interval Estimations, Profile Likelihood, Monte-carlo Simulations, Coverage Probability,

Geometric Distribution
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# data is a vector of observed data
# 1 - alpha is level of confidence
# Default value of alpha is 0.05

profile.conf <- function(data, alpha = 0.05) {
n0 <- sum(data == 0)
n <- length(data)
nl <- n - n0
p.hat.pr <- nl/sum(data)
A <- (nl-sum(dat))*log(l-p.hat.pr)
-nl*log(p.hat.pr)+gchisqg(l-alpha, 1) /2
func <- function(p) nl*log(p) + (sum(dat)
-nl)*log(l-p) + A
LB <- uniroot (func, c(0, p.hat.pr),
tol = 1le-10) $Sroot
UB <- uniroot (func, c(p.hat.pr, 1),
tol = le-10)S$root
return (c (LB, UB))
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