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diseases. Recent examples include Alzheimer disease [5], Crohn’s disease [6], autism [7], 

and schizophrenia [8]. The significance of the gains (copy number greater than two) and 

losses (copy number less than two) that comprise these variants is increasingly evident, 

and cataloging them and assessing their frequencies has become an important goal.  

 

SNP arrays contain hundreds of thousands of unique nucleotide probe sequences, each 

designed to hybridize to a target DNA sequence. When a DNA sample is properly 

prepared and applied to the array, specialized equipment can produce a measure of the 

intensity of hybridization between each probe and its target in the sample. The underlying 

principle is that the hybridization intensity depends upon the amount of target DNA in the 

sample, as well as the affinity between target and probe. Extensive processing and 

analysis of these raw intensity measures yield estimates of some characteristic of the 

target sequences in the sample - either target quantity [9, 10], base composition [11, 12], 

or both. In copy number inference, the objective is to identify chromosomal regions at 

which the number of copies per cell deviates from two. These include gains and losses.  

 

There is now a large body of literature describing algorithms to infer copy number from 

SNP array data. All such algorithms address one or more of the three general steps: 

normalization, raw copy extraction, and CNV calling. Normalization is performed on the 

raw array intensity data in order to be able to compare these values fairly, thereby taking 

into account differences in overall array brightness and additional sources of nuisance 

variation. Raw copy number extraction entails converting the multiple measurements for 

each genomic site into a single raw measure of copy number. The word “raw” here 
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