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Abstract
This study considers the problem of testing a parameter change in general nonlin-
ear integer-valued time series models where the conditional distribution of current
observations is assumed to follow a one-parameter exponential family. We consider
score-, (standardized) residual-, and estimate-based CUSUM tests and show that their
limiting null distributions take the form of the functions of Brownian bridges. Based
on the obtained results, we then conduct a comparison study of the performance of
CUSUM tests through the use of Monte Carlo simulations. Our findings demonstrate
that the standardized residual-based CUSUM test largely outperforms the others.
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1 Introduction

Time series models of counts have been intensively studied in recent years, given their
widespread applications in many research fields (e.g., economics, finance, environ-
mental science, epidemiology). Integer-valued autoregressive-type (INAR-type) time
series models based on a binomial thinning operation appear in the literature as a
counterpart of AR models; they have been extensively studied by many researchers.
See McKenzie (1985, 2003), Alzaid and Al-Osh (1990), Al-Osh and Aly (1992) and
Weiß (2008). Other than the INARmodels, different approaches have been taken, such
as Poisson AR or nonlinear integer-valued generalized autoregressive conditional het-
eroscedastic (INGARCH) models. See Heinen (2003), Ferland et al. (2006), Fokianos
et al. (2009), Neumann (2011) and Doukhan et al. (2012, 2013).

For conditional distributions, some researchers also considered the use of distri-
butions other than the Poisson distribution. For example, Davis and Wu (2009), Zhu
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