Additional file 1. Further details of calculations of expected values of relevant functions of
genotype scores.

E(x;) = 2P(AA}) + P(AB))

= 2p® + 2p(1 = p)F; + 4p(1 = p)(1 = F)K; + 2p(1 = p)(1 = F;)(1 — 2K;)

=2p* +2p(1 —p)[F; + 2(1 — F)K; + (1 — F))(1 - 2K;)]

=2p% +2p(1 — p)[F; + 2K; — 2F;K; + 1 — F; — 2K; + 2F,K;]

=2p*+2p(1-p)

=2p(p+1-p)

= 2p

E(x?) = 4P(AA}) + P(AB))

= 4p® + 4p(1 — p)F; + 8p(1 = p)(1 — FK; + 2p(1 — p)(1 — F)(1 — 2K;)

= 4p® + 2p(1 — p)[2F; + 4(1 = F)K; + (1 — F;))(1 — 2K;)]

= 4p? + 2p(1 — p)[2F,; + 4K; — 4F;K; + 1 — F; — 2K; + 2F,K;]

= 4p? + 2p(1 — p)(1 + F; + 2K; — 2F,K;)

E(x;x;) = 4P(AA}, AA%) + 2P(AA, AB}) + 2P(AB}, AA}) + P(AB;, AB})

= 4P(AA;, AA;) + 2P(AA;, AB) (2K, + 1 — 2K1) + 2P(AB;, AB;/)
+ P(AB;, AB;) (4K;K;r + 2K;(1 — 2K;1) + 2K 1 (1 — 2K;) + (1 — 2K) (1
— 2K;1))

= 4P(AA;, AAy) + 4P(AA;, AB;) + P(AB;, AB;/)

= 4p(1—p)(1 - 6p + 6p*)8 + 12p*(1 — p)*A + 16p*(1 — p)(1 — 2p)y
+ 24p3(1 —p)0 + 4p* + 8p(1 —p)[-(1 —6p + 6p*)§ —3p(1 —p)A + (1
—2p)(1 —4p)y +3p(1 = 2p)6 + p*] + 4p(1 — p)[(1 — 6p + 6p*)§
+3p(1—p)A—2(1-2p)’y + (1 — 6p + 6p>)0 + p(1 — p)]

= 4p(1 —p)(1 - 6p + 6p*)& + 12p*(1 — p)*A + 16p*(1 — p)(1 — 2p)y
+ 24p3(1 — p)@ + 4p* + [-8p(1 — p)(1 — 6p + 6p?)S — 24p?(1 — p)?4
+8p(1 —p)(1 —2p)(1 — 4p)y + 24p*(1 — p)(1 — 2p)6 + 8(1 — p)p°]
+ [4p(1 —p)(1 — 6p + 6p*)8 + 12p*(1 — p)*4 — 8p(1 — p)(1 — 2p)?y
+4p(1 —p)(1 - 6p + 6p*)0 + 4p*(1 — p)?]

=4[1 -2+ 1]p(1 —p)(1 — 6p + 6p*)& + 12[1 — 2 + 1]p?(1 — p)24 + 8[2p
+(1—4p) — (1 -2p)lp(1 — p)(1 — 2p)y + 4[6p* + 6p(1 — 2p) + (1
—6p + 6p*)Ip(1 —p)6 + 4(p* + 2(1 — p)p + (1 — p)*)p?

= 4[6p® — 12p% + 1 + 6p%]p(1 — p)O@ + 4(p? + 2p — 2p* + 1 — 2p + p?)p?

= 4p(1 —p)O + 4p?

E(Sy) = E(x}) — 4pE(x;) + 4p*
= 4p? + 2p(1 — p)(1 + F; + 2K; — 2F;K;)- 8p? + 4p?
=2p(1—-p)(1 + F;, + 2K; — 2F/K;)
E(Syr) = E(x;xyr) — 4pE(x;) + 4p®
= E(xjxyr) — 4p?
=4p(1—p)O;y



