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Abstract 

The detection of change points has attracted a great deal of attention for the past half century in many fields 
including statistics, engineering, economics, climatology and bioscience.  Specifically, given a sequence of 
ordered or time dependent random variables, a change point is a position or time at which the structure of 
this sequence changes.  The goal of change-point detection is to estimate the locations of change points 
and provide an assessment of accuracy.  Although change-point detection by itself is a very interesting 
problem, its development has been always motivated, influenced by and interacted with other fields.  For 
example, in climate data series, a change point is a time at which the climate changes dramatically and of 
interest for climatologists; in financial econometrics, change-point analysis can help identify the directions in 
the market or economy; in engineering, it is important to find out, in a continuous production process, if there 
is a point where the quality of the products gets to deteriorate.  A recent development is its application to the 
analysis of chromosome copy number variations (CNVs).  It is shown by recent studies that CNVs account 
for an abundance of genetic variation and may influence phenotypic differences in diseases.  Despite the 
importance of this topic and attention devoted to it, there is scant literature on the theoretical properties of 
the algorithms that detect the change points.  I will introduce our new algorithm called Screening and 
Ranking Algorithm (SaRa) and characterize the theoretical properties of SaRa and show its superiority over 
other commonly used algorithms.  In particular, we show a strong sure coverage property and develop a 
false discovery rate approach for the SaRa.  Both simulated and real data analyses will also be presented to 
demonstrate the use of the SaRa.  This is a joint work with Yue Selena Niu and Ning Hao at the University of 
Arizona. 
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