Text S2 A system of equations based on the four-population model

In the online supporting text, we showed a system of equations (Equations S1-7)
based on the four-population model described in the main text (Figure 1). The
equations presented relationship between expected coalescent time of pairwise
lineages and demographic parameters under the assumption of exponential growth.
Demographic parameters were estimated by solving the system of equations in this
study. In the deduction below, the same principles were followed as that

aforementioned two-population example (equation 2-4 in main text).

When both of the pairwise lineages are from population PopA (Figure 1), we have the

equation below for expected coalescent time of the pairwise lineages E(&,),
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Where N.(i) is the value of effective population size N, (counting in number of

effective chromosome) at generation i BP. And we gave
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With the assumption that populations grow exponentially (N = N®e™), the E(,)

could be rewrite as
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In the same model (Figure 1), we have the expectations of expected coalescent times

of the pairwise lineages (E(Sy), E(C.), E(Ca), E(Ca), E(&4) and E(C4y)) as below,
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