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Calculating coancestry coefficients

Calculating coancestry coefficients from the admixture F-model (AFM). The frequency of allele u in

subpopulation A is simply the average of the indicator variables x; .,

1 na
Paju = mzizl(xijm + Xijou)-  (EQ.S1)

The frequency py j, is a random variable, with expectation (over the flow of neutral alleles through a pedigree structure

that we consider fixed) qj,,. The covariance among subpopulations A4 and B is

Cov(paju Peju) = E[(Paju — Pju) ®sju — Pju)] = E(@ajuPsiu) — @5 = (qju — 45)045, (Ea.S2)

where the last equality follows (at the limit of low mutation rate) by noting that identity by state follows either from

identity by descent, or by the two distinct alleles in the ancestral population being identical by state,
E(xpjuXiju) = @ + 05(qju — a5) (Eq.S3)
and substituting the definitions of p4 ,, (Eq. S1) and HfB (Eq. 1 in the main text) into Equation S1.

In the AFM, it holds that

ny ny
Cov(iju,pB,-u) = Cov (Zk—l KakZkju » Zk—l KBkaju>- (Eq.54)

Because the lineages are independent, Cov(zy jy, Z'j,,)=0 for all k # k'. Thus, Equation S4 reduces to

Qju — qu'u

ny ny
Cov(iju,pB,-u) = Zk:1 KarKpiVar Zjy, :Zk=1 KaxKpk PR (Eq.S5)

Combining this with Eq. S2 yields

2 P n Qju — quu
(qju — 45)0%5 = et KaxKpk a1 (Eq.S6)

and hence

L KprK
QZJB = Z —AkBk (Eg. 12, main text)
k=1 Qg +1
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Calculating coancestry coefficients from a pedigree. If the complete pedigree is known, it is easy to

calculate coancestry coefficients for each pair of individuals using the recursive formula (Lynch and Walsh 1998),

COis() T 0y Oss(i) T Oswa() T laws() T awa() o
0, = 5 = 2 for i #1,

_ 1+ 6050ma0)

Above, s(i) and d(i) are the sire and dam of individual i, respectively. We used this formula for calculating the true value

of 8% in our simulated data sets.
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