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Abstract:  The composite interval mapping, CIM, (Jansen and Stam, 1994; Zeng, 1994) 

combines  interval  mapping (IM)  with  multiple-marker  regression  analysis,  which 

controls the effects of quantitative trait locus (QTL) on other intervals or chromosomes 

onto the QTL that is being tested and thus increases the precision of QTL detection.  

This approach makes use of the assumption that the quantitative phenotype follows a 

normal  distribution  (Kruglyak  and  Lander,  1995).  Many  phenotypes  of  interest, 

however, follow a highly skewed distribution, and in these cases the false detection of a 

major locus effect may occur (Morton, 1984). An interesting alternative is to consider a 

skew-normal mixture model in CIM, and the resulting method is here denoted as skew-

normal  CIM.  This  method,  which  is  similar  to  CIM,  assumes  that  the  quantitative 

phenotype follows a skew-normal distribution for each QTL genotype. The maximum 

likelihood estimates of parameters of the skew-normal distribution are obtained by the 

expectation-maximization (EM) algorithm. The proposed model is illustrated with real 

data from an intercross experiment that shows a significant departure from the normality 

assumption.  The  performance  of  the  skew-normal  CIM  is  assessed  via  stochastic 

simulation.  The results indicate that the skew-normal IM has higher power for QTL 

detection and better precision of QTL location as compared to CIM.
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