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1 Path Diagrams

1.1 No Assortative Mating, Equilibrium (Observed PRS Only)
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Supp. Figure 1. Path diagram modeling the effects of VT at equilibrium, assuming that the PGS
explains the full trait heritability and that there is no AM.




1.2 No Assortative Mating, Disequilibrium (Observed PRS Only)

Ve
Supp. Figure 2. Path diagram modeling the effects of VT at disequilibrium, assuming that
the PGS explains the full trait heritability and that there is no AM. Because the model is at
disequilibrium, subscripts 1 (shown) and 2 (implied) are necessary to differentiate constraints in the
parental generation from constraints in the offspring generation.

1.3 Assortative Mating, Equilibrium (Observed PRS Only)
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Supp. Figure 3. Path diagram modeling the effects of VT and AM at equilibrium, assuming that
the PGS explains the full trait heritability.




1.4 Assortative Mating, Disequilibrium (Observed PRS Only)
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Supp. Figure 4. Path diagram modeling the effects of VT and AM at disequilibrium (after one
generation of AM), assuming that the PGS explains the full trait heritability. Because the model is
at disequilibrium, subscripts 1 (shown) and 2 (implied) are necessary to differentiate constraints in
the parental generation from constraints in the offspring generation.

1.5 No Assortative Mating, Equilibrium (Latent and Observed PRS)
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Supp. Figure 5. Path diagram modeling the effects of VT at equilibrium, assuming that there
is no AM. Because Y, and Y,, are unobserved in this Model (hence the circles used to represent
them), the value of a must be assumed prior to running the model; otherwise, the model will be
under-identified. Alternatively, one could use observed parental phenotypes, thereby allowing them

to estimate the value of a.




1.6 No Assortative Mating, Disequilibrium (Latent and Observed PRS)
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Supp. Figure 6. Path diagram modeling the effects of VT at disequilibrium, assuming no AM.
Because Y, and Y,, are unobserved in this Model (hence the circles used to represent them), the
value of ¢ must be assumed prior to running the model; otherwise, the model will be under-identified.
Alternatively, one could use observed parental phenotypes, thereby allowing them to estimate the
value of a. Also, because the model is at disequilibrium, subscripts 1 (shown) and 2 (implied) are
necessary to differentiate constraints in the parental generation from constraints in the offspring
generation.

1.7 Assortative Mating, Equilibrium (Latent and Observed PRS)

jth jrh
LI LNT, Ve Ve LNT ot
i H
i NT,f ¢ & Em) 4 AN, i
T ) ! ! G—3
k+g k+g
h 9| Ve Fp 1 Yp H Ym 1 Fm Vr |9 h
" k+g k+g
z [ f f 8 O 2,
l Tp a F a Tm t
; 0 :
) 5 -
S LT, : LT,
a a
j+h Yo j+h
1
;

Ve
Supp. Figure 7. Path diagram modeling the effects of VI and AM at equilibrium. Because Y,
and Y;,, are unobserved in this Model (hence the circles used to represent them), the value of @ must
be assumed prior to running the model; otherwise, the model will be under-identified. Alternatively,
one could use observed parental phenotypes, thereby allowing them to estimate the value of a.




1.8 Assortative Mating, Disequilibrium (Latent and Observed PRS)
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Supp. Figure 8. Path diagram modeling the effects of VT and AM at disequilibrium (after one
generation of AM). Because Y, and Y;, are unobserved in this Model (hence the circles used to
represent them), the value of ¢ must be assumed prior to running the model; otherwise, the model
will be under-identified. Alternatively, one could use observed parental phenotypes, thereby allowing
them to estimate the value of a. Also, because the model is at disequilibrium, subscripts 1 (shown)
and 2 (implied) are necessary to differentiate constraints in the parental generation from constraints
in the offspring generation.




Supp. Table I: Equilibrium Model Constraints

No AM, No AM, AM, AM,
No Latent PGS’s Latent PGS’s No Latent PGS’s Latent PGS’s
Q 3(6 +w) 3(6 +w) 5k + fw + 24g 0k + Sw + 209 + 2ai
g 0 0 0% Q%
Vi 212 Vy 2f2Vy 2f2Vy (14 Vyp) 212V (1 + Vyrp)
w 2f0 210 21+ Vyrp) 2fQ1 + Vyp)
OnT 2148 214 469 + 2w 46g + 4dai + 2w
=W =W
0 0+2fQ 0+ 2fQ 20k + 46g + 2w 20k + 46g + 4ai + 2w
r =0+ 0Nt =0+ 0nT = 20k + OnT = 20k 4 On7
2al’ + 2692 + av 2al’ + 260 + av
Vy 200+ dw+ Ve + V. t oW+ VetV 2000+ 0w+ Vi + V. t w4 Ve + V.
r - aj + 3v - aj + v+ 2ah + 28i
v —~ 2fT - 2fT(1+ Vyp)
OLNT - 2:f£ - dah + 457 + 2v
0 B 2aj +v B 2aj + 4ah + 487 + 2v
LT =2aj + 0Nt = 2aj + 0Nt
h - 0 - Iy
. Qul’
_ 0 _
’ = 92h2
cov(Yy, LIN|T,n) B
cov(Ypn, L[N|T,) 0 Vyul
cov(Yy, [N]T,,)
cov(Vsn, (NIT,) " ’ Yt Tt
cov(Yy, Fr,)
cov(Yon, F,) 0 0 Vy u(dw + VE) Vypu(dw + av + Vg)
cov(F,, Fy,) 0 0 p(ow + Vi)? p(dw + av + Vg)?
cov(Yy, Yin) 0 0 Viu Vi
cov(Yy,, Yi) 0+ fVy I +al + fVy (0Q+ V)14 Vyp) (6Q+al + fV)(1+ Vip)
cov(Ys, F,) %% vy Wy (1+Vyp) SV (14 Vyp)
cov(Y, Fi) ow + Vg ow + av + Vg ow + Vg ow+av+ Vg

Parameter constraints under equilibrium. Here, we use the x subscript to denote either p or m but
not both within a single term. For example, cov(Ys, [N]T}) can be written in the place of cov(Y),, T}),
cov(Y,, NT,), cov(Yp,, T),), or cov(Yy,, NT,,). However, cov(Ys,T,) does not equal cov(Y),T;,) or
cov(Y,,,T},), which mix m and p in the same term.




Supp.

Table II: Disequilibrium Model Constraints

No AM, No AM, AM, AM,
No Latent PGS’s Latent PGS’s No Latent PGS’s Latent PGS’s
Q4 %(5—&-’(1}1) %((5+w1) 5k—|—%w1 (5k—|—%w1
Qs %(5—&—102) %(5—|—w2) 5k—|—%wg+5g 5k—|—2aig+%w2+592
g1 0 0 0 0
92 0 0 Qiu Ou
Ve 2f*Vy1 2f*Vy1 2f*Vy1 21 Vy1
Vi 212 Vys 22 Vyo 2f2Vy1 (1 + Vo) 2f2Vy1(1+ Vyp)
w1 2le 2le QQlﬂ(VFl + 511)1) 291M(VF1 + (5’11]1 + Cl’Ul)
w9 2fQQ 2ng 2le(1 + VYLUJ) 2f91(1 + VYLLL)
OnT 2_fﬂl 2_le 2wy + 2592 wa + 2592 + 2ais
= W1 = Wi
0 0+ 2fQ1 o+ Zle 20k + wq + 2592 20k + wo + 25g2 + 2ais
T =00+ 0OnT =d6+0nT = 20k 4+ OnT = 20k + OnT
20821 + dws 200 + 2al’y + dwq 2000 + 2al'y + dwq
200 + 6 g
Wi vt + avy + Vpr + Ve pHow VR A Ve Ve 4 Y
265 + dwo 260 + 2al'y + dws 20 + 2al'y + dwa
We o VL,V +oavet+ VgV, OHowe Ve dVe o v
Iy - aj + %vl - aj + %vl
Ty - aj + %’02 - aj + 2is + %’02 + ahy
vy - 2fT - 20 (V1 + dwy + avy)
(%) - 2fF2 - erl(l + Vy1u)
2/T .
0Nt — :{711 - vg + 2819 + 2aho
2aj + ve + 2019 + 2ahs
- 2fT - .
frr /T2 =2aj+ 0nr
h1 - 0 - 0
h2 - 0 - F%,U,
i - 0 - 0
is - 0 - Ol

= Vg2h2




Supp. Table II: Disequilibrium Model Constraints (Continued)

No AM, No AM, AM, AM,

No Latent PGS’s Latent PGS’s No Latent PGS’s Latent PGS’s
cov(Y,, L[N|T},) B B
cov(Y, LINIT,) 0 Vyipulh
cov(Yy, [N]T,,)
cov(Y,, [N]T},) 0 0 Vy1psh Vyipsh

Y,, F,

ngEY;:M Fp§ 0 0 Vy1u(5w1 + VFl) Vy1u(5w1 + avy + VFl)
cov(Fy, Fp) 0 0 p(dwy + V)2 p(dwy + avy + Viyp)?
cov(Y,, Yi,) 0 0 VEu Vi u
COV(YO, Y*) 0 + [V 0 +al'y + fVy ((591 + fVYl)(]- + Vyﬂ) (691 +al'1 + ny1)(1 + Vy/J,)
cov(Ys, Fy) W1 Wi fVyi(14 Vyp) IVv1(1 4+ Vi)
COV(Y*, F*) ow1 + Vi owy + avy + Vg ow1 + Vi owi + avy + Vi

Parameter constraints under disequilibrium. As in Supp. Table I, we use the * subscript to denote
either p or m but not both within a single term. We also use subscripts 1 and 2 to denote parent and
offspring generations, respectively. For example, g; represents the covariance within each parental
haplotype (the ”cis” correlation; e.g., cov(T,, NT,)), while go represents the covariance between
parental haplotypes (the "trans” correlation; e.g., cov(Ty, Tp,)).
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