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eLD: entropy-based Linkage Disequilibrium index between multi-allelic sites
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Definition of ε

ε represents normalized entropy difference of the haplotype frequencies between LD (linkage disequilibrium) and those expected under null hypothesis of no LD (i.e., linkage equilibrium [LE]).
Let pi be an observed frequency of the i-th haplotype which consists as a combination of each allele of each site of interests. Let qi be an expected frequency of the i-th haplotype in LE, which can be estimated as a product of observed frequencies of the alleles harbored in the haplotype. Entropy of the haplotype frequencies in LD (= SLD) and LE (= SLE) are represented as


and

,
respectively. 
Then, ε is defined as

[bookmark: _GoBack].
  Detailed definition and theoretical backgrounds of ε are described elsewhere1,2.
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