APPENDIX 2: MATING FREQUENCIES AND RECURSIONS

A. Mating frequencies in a three-trait cultural model

Mating  [Frequency Mating  [Frequency
(2%3) (2%3)
TSM*TSM , ox’ tSM>TSM | s, = (1-&)(1—a)xsx,

w,=0-¢e) d-—o)x; +

X, +x,+x;,+x,

TSM*TSm ox,x, tSM*TSm |Us, = (1-&)(1—a)x;x,

w,=0-¢) d-0)xx,+

X +x,+x;,+x,

TSM<TsM ox,x (SMXTsM | s, =(1—a)x.x

.u1,3 — (1 _a)x1x3 + 1773 5.3 5773

X, +x,+x;+x,

TSM*Tsm ox,Xx tSMxTsm |Us , =(1—0o)xsx

.u1,4 — (1 _a)xlx4 + 174 5.4 574

X, +x,+x;,+x,
TSMXtSM |, s = (1—&)(1 - 00)x,xs tSM>tSM , ox?
Uss=A-¢e) A—o)x5 +
X5+ Xg + X5+ X,
TSM*tSm |, ¢ = (1—€)(1—0t)x,x, tSM*tSm orxx,
Use=1—€)| (1—0)xsx¢ +
X5+ Xg+ X, + X

TSMxtsM =(l-o)xx tSMxtsM OX X

tul,7 ( 177 ,U5,7 — (l_a)x5x7 4 577

X5+ Xg + X, + X

TSMxtsm =(l-a)xx tSMx*tsm XX

Hha = o Ms g = (1= 00)x5x5 + >

X5+ Xg + X5 + X,
TSm*TSM|u, , = (1—-&)x,x, (SmXTSM | Uy, = (1—€)x¢x,

ISmxTSm |u,, = (1-¢€)x,’ (SmxTSm | U, = (1—€)xex,
TSm*TsM |, 5 = x,x, (SmXTSM | g 5 = XX,
TSmxTsm U, , = Xx,xX, (SmxTsm |, = XX,
TSm>tSM |, s = (1 - €)x,x; (Sm¥tSM | g s = (1— €)x x5
TSm>tSm |, = (1—€)x,x, tSmxtSm |y, =(1-¢€)x,’
TSmxtsM |, ; = x,X, tSmxtsM | g, = X¢X;
TSmxtsm |1, ¢ = X, X (SmXtsm |l g = XoXg




TsM*<TSM|

Ly, = (1—8)((1—06))63)61 +

ox,x,

tsMxTSM

X, +x, +x,+x,

|

W, =1A-e)1-oa)x,x

TsM<TSm ox.x (sMxTSm |U,, =1-&)1-a)x,x,
Wy, =(1=8)] A—0)xx, + 2
' ’ X, +x,+x,+x,
TsM*xTsM 5 ox.’ tsM*TsM |1, ;= (1—)x,x,
Myz=(1=0)x;" + : ) ‘
i X, +x,+x,+Xx,
TsMxTsm oxX.x tsMxTsm |, ,=(1—-a)x,x
“3’4 — (1 _a)x3x4 4 374 7.4 74
X +x,+x;+x,
TsM*tSM |l 5 = (1—&)(1— 00)x, x5 tsM>xtSM 0L
W s=0A-¢&) I-a)x,x, + 2
’ X+ X+ X, + X
TsMxtSm |y = (1—&)1—00)x;3x¢ tsMxtSm oL X
W =1A-8) I-a)x,x,+ 10
' X+ X+ X, + X
TsMxtsM |1y, =1 —0)xyx, tsMxtsM ) ox.’?
” ‘ Uy, =1—-0)x;,” + z
' Xs +x,+x, + X
TsMx*tsm =(l-a)x.x tsM*tsm ox,x
Mg UL Mg = (1=00)x,x4 + -t
X5+ Xg + X5 + X
TsmxTSM|u,, =(1—-¢&)x,x, tsmxTSM | g, = (1—€)xyx,
TsmxTSm |\u,, =(-¢€)x,x, tsmxTSm | Us, = (1—€)xyx,
Tsm>xTsM |, 5 = x,x; tsmxTsM | g 3 = XgX;
TIsmxTsm |u, , =x,’ tsm>xTsm | Ug , = XX,
Tsm*tSM |, s = (1—€)x,x, tsm>xtSM | g s = (1— €)xgxs
TsmxtSm |, , = (1—€&)x,xg tsm>xtSm | Ug o = (1— €)xx¢
TsmxtsM |, , = x,Xx, tsmxtsM | g ; = XgX,
Tsmxtsm |, s = X, X, tsmxtsm |, o= x,°

B. Generalized transmission probabilities for the recursions for 7, S, and M.

a b ¢
5 General form|Current model = General form |Current model( : General form [Current model
ox3 T t T t S s S ls M m M m

T<T |bs 1-bs  |brr |I-br_r [SXS |3 l—c3 |1 0 MM |ds ds 1 0

<t |by 1-by |I-b; s |bs s ISXs  |ca l-c; 0.5 0.5 M>xm | d> 0.5 0.5

txT  |b 1-by |br.r |I-br_r |sxS |a l-¢; 0.5 0.5 mxM |d, d) 0.5 0.5

<t |bo 1-by |I-b; i |bs 55 |co l-co |0 1 mxm |dy do 0 1




C. Recursions in a three-trait cultural model after vertical transmission

Wz = p11bscads + pizbscsds + pisbscads + prabscads + pisbacsds + pigbacads
+p1rbacods + pigbacods + p21bgesdy + pasbscsdy + p2sbscady + p2abscady
+hgsbacsdy + pagbacsdy + parbacady + pogbacado + psibscids + psabscids
+uzsbscods + pzabscoda + pssbacids + psebacids + psrbacods + psgbacodz
+pa1bzcrdy + pagbserdo + pasbscody + paabscodo + pasbacidy + pagbacidp
+harbacody + pagbacodo + ps1b1c3d3 + ps2bicsda + pssbicads + psabicads
+ussbocsds + psebocsda + pstbocads + pssbocads + pe1bicsdy + pezbicsdo
+uesbicadr + peabicado + pesbocsdr + pesbocsdo + perbocady + pesbocado
+uribicrds + prebicirds + prsbicods + prabicodz + prsbocids + prebocide
+uzrbocods + prsbocodz + psibicidy + psebicido + pssbicodr + pgabicodo

+ussbocidr + psebocido + psrbocody + pssbocodo

wxe' = pi1bges(1 — ds) + paobses(1 — da) + pasbsca(1 — d3) + paabsca(l — da)
+p15bacs(1 — d3) + piebacs(1 — d2) + pizbaca(1 — d3) 4 pigbaca(l — da)
+p21b3¢3(1 — dy) + pazbzes(1 — do) + pagbzea(1 — di) 4 pogbsca(1 — do)
+pasbacs(1 — dy) + pagbacs(1 — do) + pazbaca(1 — di) 4 pogbaca(1 — do)
+pszibzer (1 — ds) + pgabser (1 — d2) + pssbsco(l — d3) + psabsco(1 — dz)
+pssbaci (1 — d3) + psebact (1 — d2) + psrbaco(1 — d3) + pssbaco(l — d2)
+pa1b3er (1 — dy) + prasbser (1 — do) + pasbaco(l — di) + paabsco(1 — do)
+pasbacy (1 — dy) + pagbaci (1 — do) + pazbaco(1 — di) + pagbaco(1 — do)
+us1b1c3(1 — ds) + psabies(1 — d2) + pssbica(1 — ds) + psabica(l — da)
+pssbocs(1 — ds) + psebocs(1 — da) + psrboca (1 — d3) + pssboca (1 — da)
+ue1brcs(1 — di) + pezbics(1 — do) + pesbica(1 — di) + peabica(1 — do)
+pesbocs(1 — di) + pesbocs(1 — do) + perboca(1 — di) + pesboca (1 — do)
+Fpzibiei(1 —ds) + prabicr (1 — da) + prsbico(1 — d3) + pzabico(1 — da)
+pzsboct (1 — ds) + preboci (1 — d2) + prrboco(1 — ds) + prsboco(1 — da)
+pgrbicr (1 — dy) + pgabicr (1 — do) + pssbico(1 — di) 4 pgabico(1 — do)
+pssboci (1 — di) + pseboc1 (1 — do) + pszboco(1 — di) + pssboco(1 — do)



11b3(1 — c3)ds + p12b3(1 — ¢3)da + p13bs(1 — c2)ds + p14b3(1 — co2)do
+p15b2(1 — ¢3)ds + pieba(1 — c3)da + p17b2(1 — c2)ds + pigba (1 — ¢2)da

— !
wrs

+2103(1 — e3)d1 + p22bs(1 — c3)do + pogbs(1 — c2)di + p124b3(1 — ¢2)dy

+p25b2(1 — c3)dy + prasba(1 — c3)do + parba(1 — c2)di + pagha (1 — c2)dp

+u3103(1 — c1)d3 + p32b3(1 — c1)da + p3zbs(1 — co)ds + p34bs(1 — co)dz
+uzsba(1 — c1)d3 + p3eba(1 — c1)da + pzzba(1 — co)ds + p3sba(1 — co)dz
+pa1bz(1 — c1)dy + pagbs(1 — c1)do + pazbs(1 — co)di + paabs(1 — co)do
+pa5b2(1 — c1)d1 + praghba(1 — c1)do + pazba(1 — co)dy + pagba(1 — co)do
+ps101(1 — c3)d3 + ps2b1 (1 — c3)da + ps3b1 (1 — c2)d3 + psab1 (1 — c2)d2

+ussbo(1 — ¢3)d3 + psebo(1 — €3)da + ps7bo(1 — c2)d3 + psgbo(1 — c2)do

+p6101(1 — c3)dy + pe2b1(1 — ¢3)do + pesbi(1 — c2)di + peabi (1 — c2)dp

+pesbo(1 — e3)dr + peebo(1 — c3)do + perbo(1 — c2)d1 + pegbo(1 — ¢2)do

+p71b1 (1 = c1)ds + pr2bi (1 — c1)da + prsbi(1 — co)ds + prabi (1 — co)da
+u75bo(1 — c1)d3 + prebo(1 — c1)da + pr7bo(1 — co)ds + prbo(1 — co)d2
+ps1b1(1 — c1)dy + psabi (1 — e1)do + pssbi (1 — co)dy + pgab1 (1 — co)do
+ussbo(1 — c1)d1 + pgebo(1 — c1)do + pgrbo(1 — co)di + pssbo(1 — co)do
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w11 (1 — b3)esds + pi2(1 — bg)esda + p13(1 — bs)cads + p14(1 — bs)cads
+p15(1 — bo)esds + pi6(1 — ba)esda + pi7(1 — be)cads + pig(1l — ba)cads
+p21(1 — b3)esdy + poa(1 — bs)eado + poz(1 — bz)cady + p24(1 — bg)cady

+p25(1 — ba)esdy + pros(1 — ba)csdy + par(1 — ba)cady + pag(1 — ba)cadp

— !
Wy

+u31(1 — b3)erds + pza(1 — b3)erda + p33(1 — bz)cods + p3a(1 — b3)code
+p3s5(1 — ba)crdz + p3e(1 — ba)erds + pz7(1 — ba)cods 4 pss(1 — ba)codz
+pa1(1 = b3)erdy + praz(1 — bz)erdo + paz(1 — b3)cody + praa(1 — b3)cody
Fpa5(1 — ba)erdy + pag(1 — b2)crdo + praz(1 — ba)codr + pag(1 — ba)codo
+p51(1 — br)esds + psa(1 — by)csda + pusz(1 — by)cads + psa(1 — by)cadz
Fp55(1 — bo)csds + pse(1 — bo)csda + ps7(1 — bo)cads + pss(1 — bo)cads
+p61(1 — br)esdy + pea(1 — by)csdo + pe3(1 — b1)eadr + pea(1 — br)cado
+p65(1 — bo)esdy + pes(1 — bo)csdo + pe7(1 — bo)cadi + pes(1 — bo)cadp
+p71(1 = bi)erds + pra(1 — br)erde + prs(1 — by)cods + pra(1 — by)coda
+u7s5(1 — bo)erds + pre(1 — bo)erda + pr7(1 — bo)cods + pzs(1 — bo)codz
+ps1(1 = br)erdy + psa(1 — by)erdo + ps3(1 — bi)codr + psa(1 — br)codo
+uss(1 —bo)erdy + pge(1 — bo)erdo + pg7(1 — bo)codr + pss(1 — bo)codo
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