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Introduction

In many applied fields such as economics, epidemiology, life sciences, envi-
ronmental studies, and the social sciences, count data arise naturally. To
address this, integer-valued autoregressive (INAR) models have been devel-
oped. These models use a thinning operator to capture the dependence struc-
ture between observations. The classical version of this operator, known as
binomial thinning, is typically based on the Bernoulli distribution, in which
each unit of the previous count is carried over to the following time period
with a fixed probability. However, in practical applications, it has been ob-
served that some count data exhibit overdispersion. In such cases, the data
variance is much larger than the mean, and models that rely on the binomial
thinning operator cannot adequately capture this feature. To address this
issue, researchers have turned to models that incorporate negative binomial
thinning. This operator, which is based on the negative binomial distribu-
tion, provides a better fit for overdispersed data. On the other hand, recent
studies have increasingly focused on the models in which the thinning pa-
rameters are random and depend on previous values of the time series. In
this context, INAR models with random coefficients have been developed.

Material and Methods

Modeling count time series is usually carried out under the assumption that
the model is stable and its parameters remain constant. However, in prac-
tice, external shocks and interventions often cause the parameters to shift
or drift over time. For example, in the context of public health, particu-
larly in the study of infectious diseases, policy interventions or the introduc-
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tion of vaccination programs can significantly affect the number of recorded
cases. In other words, at certain predetermined time points denoted by
Tj,j = \,---,m, the model parameters may change. Therefore, detecting
structural changes in the parameters is of great importance. Within this

framework, testing the null hypothesis of parameter stability is of interest.

Results and Discussion

Common change-point detection methods often rely on strong parametric
assumptions or are designed for continuous-time models, making them less
suitable for count time series with a random thinning structure. This has
led to growing interest in nonparametric approaches such as empirical like-
lihood (EL), which can effectively handle complex data without requiring
a specific distributional form. In this method, statistical inference is based
on nonparametric likelihood ratios. A key advantage of the empirical like-
lihood ratio (ELR) statistic is that its limiting distribution follows a simple
chi-square distribution. Moreover, it does not require the data to follow any
particular parametric distribution. Even more importantly, when using EL
for hypothesis testing, the distribution of the test statistic does not depend
on the estimated parameters.

Conclusion

In this paper, an EL-based test was proposed for detecting change points in
the parameters of a class of random-coefficient INAR(\) processes based on
the negative binomial thinning operator. The asymptotic distribution of the
proposed test statistic under the null hypothesis was derived. A simulation
study was conducted to evaluate the size and power of the test. Simulation
results indicated that the proposed test exhibited good power performance.
The test was also applied to two real-world count-time-series datasets to
identify potential change points in the model parameters.

Keywords: Change point, Count time series, Empirical likelihood, INAR
model.
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