
Supplementary Table S4. Contingency table, formulas and other information for the 

Shannon Information Content. 

 

In order to quantify the ability of different genetic markers to distinguish between 

elephants from different species and different regions or locales, we applied a routine 

described in Smith and O’Brien (2005) [1] to determine the Shannon Information 

Content. This was implemented, based on the following formulas, in the statistical 

package SAS 9.1 (SAS Inc., Cary, NC), while Microsoft Excel was used to generate 

figures for comparisons among all markers: 

 

  

 
First locale Second locale Total 

Allele 1 
(1-m)fA 

[a00] 

mfE 

[a01] 

(1-m)fA + mfE 

[a0*] 

Allele 2 
(1-m)(1-fA) 

[a10] 

m(1- fE) 

[a11] 

(1-m)(1-fA) + m(1-fE) 

[a1*] 

Total 
1-m 

[a*0] 

m 

[a*1] 
1 

 

 

 

For a case with only two locales this becomes: 



 

 

 

 

 

 

where a00 = (1–m) × ploc1, a01 = m × ploc2, a10 = (1–m) × (1–ploc1), and a11 = m × (1–ploc2). 

Here, ploc1 and ploc2 are the STR frequencies in the contrasted species, regions, 

populations or locales, and m is the proportion of loc2 “ancestry” in the “admixed” 

population, which was varied from 0 to 1. Alleles absent at a locale were coded as present 

in a single copy, to account for limited sampling. 

When applied to studies of human diseases, the allelic frequencies for the 

populations of origin as well as the admixture proportion (m) between the two 

populations are often well known [2,3,4,5]. In contrast, for our comparisons of elephants 

from different geographic groups, we made no assumptions about “admixture” (m) 

between locales. Instead, the entire range of possible m proportions (from 0 to 1) was 

examined and plotted for each one of the STRs in the given species-to-species 

comparison. The best (maximum) value of SIC identified from this range was chosen and 

used to evaluate between STR loci against each other for their information content. 



Previously, marker selection has been reported as not very sensitive to the choice of m 

[5]. 
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