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Abstract
We consider the multiple change point problem in a general framework based on 
estimating equations. This extends classical sample mean-based methodology to 
include robust methods but also different types of changes such as changes in linear 
regression or changes in count data including Poisson autoregressive time series. 
In this framework, we derive a general theory proving consistency for the number 
of change points and rates of convergence for the estimators of the locations of the 
change points. More precisely, two different types of MOSUM (moving sum) statis-
tics are considered: A MOSUM-Wald statistic based on differences of local estima-
tors and a MOSUM-score statistic based on a global inspection parameter. The latter 
is usually computationally less involved in particular in nonlinear problems where 
no closed form of the estimator is known such that numerical methods are required. 
Finally, we evaluate the methodology by some simulations as well as using geo-
physical well-log data.
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1 Introduction

Data segmentation or multiple change point estimation is a current topic in statistics 
and machine learning and comprises problems in a wide range of fields like finance, 
quality control, medicine or climate. For example, Braun et  al. (2000) apply a 
technique of multiple change point detection on DNA sequences. Aggarwal et  al. 
(1999) focus on finding structural breaks in the volatility of stock market returns, 

 * Claudia Kirch 
 claudia.kirch@ovgu.de

1 Department of Mathematics, Institute of Mathematical Stochastics, Otto-von-Guericke 
University, Universitätsplatz 2, 39106 Magdeburg, Germany

2 Center for Behavioral Brain Science (CBBS), Magdeburg, Germany

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-023-00892-4&domain=pdf
hiros
?????????


	Data segmentation for time series based on a general moving sum approach
	Abstract
	1 Introduction
	2 Data segmentation based on moving sum statistics
	2.1 MOSUM-Wald and MOSUM-score statistics
	2.2 Segmentation algorithm
	2.3 Examples
	2.3.1 Mean change model
	2.3.2 Linear regression model with structural breaks
	2.3.3 Poisson autoregressive model with structural breaks
	2.3.4 Further examples

	2.4 Threshold selection

	3 Consistency of the MOSUM segmentation procedures
	3.1 MOSUM-Wald procedure
	3.2 MOSUM-score procedure
	3.2.1 Detectability
	3.2.2 Consistency
	3.2.3 Localization rates

	3.3 Outlook: possible extensions beyond single-scale MOSUM

	4 Regularity conditions for sufficiently smooth estimating functions
	5 Empirical comparison
	5.1 Median-like estimator and detectability
	5.2 Analysis of well-log data

	6 Conclusion
	Acknowledgements 
	References




