CASCADE MODEL: ALGEBRA

version 11/28/2007

: phenotypic variance

72 : covariance between the true phenotype and the phenotype on which mates assort
0, : covariance between additive genetic latent factor and phenotype

r, : covariance between male-specific additive genetic latent factor and phenotype

d : copath between spouses; note that r(spouse) =dt,, T,
a, : additive genetic path

b, : male-specific additive genetic path

d, : dominance genetic path

s, : sibling-specific environmental path

¢, : twin-specific environmental path

e, :unique environmental path

f. : familial path — set to 1

x, : variance of familial environment
q : variance of common additive genetic latent factor
y : variance of male-specific additive genetic latent factors

w, : covariance between additive genetic latent factor and familial latent factor
v, : covariance between male-specific additive genetic latent factor and familial latent factor
r : covariance between male-specific and common additive genetic latent factors

z, : correlation between the dominance latent factors between opposite sex sibs/twins

z, : correlation between the twin latent factors between opposite sex sibs/twins

t
z, : correlation between the sibling latent factors between opposite sex sibs/twins
Subscripts. m male; f female; ® male or female; MZI monozygotic twin 1; DZI dizygotic twin 1; 7'/

monozygotic or dizygotic twin 1.
Superscripts. ~ pathways to the latent factor on which spouses mate assortatively

Constraints

Within-person or MZ-related constraints

1. CV(A,.P,) = CV(AypsPyz ) = ?m =q(a,)+rb,)+w,
2. CV(A,.P,)=CV(Ayp:Pypsy) =6, =q(@,)+rb,) +w,(f,)
3. CV(A;,P)=CV (A Pyz) =6, =qla,) + (b)) +w,

4. CV(A;,P)=CV(AypysPyyes) =6, =q(@) + rb ) + w,(f,)




5. CV(Bmem) =CV By Puzm) =7, = y(ém)—i_ r(a,)+v, .
6' CV(Bm’Pm) = C1‘/(BMZM1’ ~MZM 2) = ﬁ-m = y(bm) + r(am) + Vm (fm)
7. CV(Bf,Pf) =CV (B, ;r1-Pysrr) = T, = y(bf) + r(af) +v,

8. CV(Bf’Pf) =CV (B ~MZF2) == )’(l;f)"' r(a;)+ vf(ff)

Variance or covariance-related constraints
9.q=CV(A,,,A,,,) =59+ 5+ .55md5f

qg=1+ gmdgf
10. y=CV(By,,B,,,) = Sy + .5+ 57,47,
y=1+7x,dr,
11. x,, =CV(F,,,,.F;,,,) =m’c,, +0°0; +2mo(7,dT})
12. x, =CV(F,,;,F;,,)=n’c, + p’c; +2np(T,dT})

13. x,, =CV(Fpy,, . Fryp) = mno’ + opG; + mp(fidffc) + no(fid‘[;)

14. CV(4,B)=CV(4;,,B,,)=r=.5r+.25d(8,%, + 0 ,%,)
r=.5d(6,%,+6,%,)

15. CV(4,F,)=CV (4, Fp,,) =W, =.58,m+.58,0+.55,dt 0 +.58 ,dt.m
16. CV(A,F,)=CV (4, Fyy ) =w, =.58,p+.55,n+.55 ,dt,n+.55,dT, p

17. CV(B,F,)=CV (B, F},,) =V, =.5,m+ .57 0+ .Sﬁmdl’;o + .SEfdz'zm

m

18. CV(B,F,)=CV (B, Fpy,)=v, =51, p+.51,n+ .SEdein + .SEnsz.f»p

19. Gi = a,fl (@) + b,i (»+x,+2a,b,r+2a,w, +2b,v, + d; + 531 + ti + efn

~

20.CV(P,,P)=12=a,d, (q)+b b (N + [, (x,)+db r+ab r+d w +a, f,w +bv +b f v

m-m

+d,d, +s,5 +t 1 +e ¢

21. 6; = a;(q)+ b]%(y)+ x;+2ab;r+2a,w,+2byv, + d; + s; + tf + e;
22.CV(Py,P)=T; =a,d (q)+bb, (W) + [, (x,)+abr+abr+dw, +a,fw +byv, +b fv,
+d,d, +s,5, +1,1, +ee,

Twin/Sibling-related constraints
23. CV (Apys Apys) =-5q +.5(8,d5,) = g —.5

24. CV(Apy1a.Poys,) =06., = Sa,(q) + 5a,(5,d5,) + 5rb, + 25db, (5,7, + 8,7%,) + w,
0, =a,(g=.5+br+w,

25. CV(Apy1aiPoy ) = 6., = 5a,(q) + .5a,(5,d5,) + 5rb, + 25db,(5, 7, + 8,7%,)+ w,
0., =a,(g=S5)+br+w,



26. CV(AppaPpsn,) =0, =@, (q—5)+b,r+ f,w,
27. CV(Apy1aPpsn ) =0, =0,(q—5)+b,r+ f,w,

28. CV(ByyByy) = 5y +.5(%,d7,) = y—.5

29. CV(Byy1asPoss ) = Q. = 5b, (y) +.5b,, (% d7t, )+ Sra, + 25da, (5,7, +6,%,)+ v,
¢, =b, (y=5)+a,r+v,
30. CV(BpyaPpys )= Q. = 5b,(y) +.5b,(%,dR )+ Sra, + 25da, (5,7, + O,7%,)+V,

¢., =b,(y=S)+a,r+v,

31. CV(Byy1sPyys ) =@ =b, (y = S)+a,r+ f,v,
32. CV(ByyoPyyy )= (., =b,(y=5)+a,r+ fyv,

Avuncular-related constraints o 3 N
33. CV(A,1Pusssson) = Eoim = S0, (g + 5md5f) +.5b, (r+ ﬁfdcsm) +06,m+ o‘t;d&n

34. CV(Ayp Pugersn) =Eupm = 5a,,(q+8,d5,) + 5b, (r + %,dS,) + 5,0+ mt.dS,

35. CV(Ay-Pupsraw) = Eury = 50,(q+68,d8,) + 5b,(r+ 7 ,d5, )+ S,n+ pT,dS,

m m

36. CV(Ay-Pugiran) =Eury = 5a,(q+8,d5,)+ 5b,(r+ 7,dd,)+ 8, p+nt.,dS,

37. CV(ApsPopys2son) = Aoy = 50,,((q— 5)+8,d0,,) + 5b,(r+ % ,d0,,) +6,,m+ 07,6,
38. CV(Aps1Pygisson) = Xupn = 30, ((g— 5)+6,d0,,)+ 5b,,(r+ 7,,d6,,) + 0,0+ mT.d0,
39. CV(ApuPogssan) = Yoy = 5a,((q—5) +~5fd~0,m) +.5b(r+ ﬁfd?,m) +6, n+ p‘L';d~0m
40. CV(Apy1 Posrraw) = iy = 5a,((q = 5)+8,d0,,) + .5b,(r+ 7,,d6,,) + 6, p+ nt.d6,

41 CV(Byy1 Py 2.0) = Oy = 3, (y + 7,d7% )+ Sa, (r+8,d7,) + ,m+ 0T,
42. CV(Byy1 Prgrraon) = Oy = -5b, (y + 7,,d7% ) + Sa, (r+8,d%,) + T ,0+ mT2d7,
43. CV(Byy1 Py rau) = Oy = Sby (v + 7,47, )+ 5a,(r+ 8,4, )+ 1,0 + pT}dR,
44. CV(Byy1 Prgpsaus) = Ougy = Sb, (v + 7, d% ) + Sa,(r+8,d7t )+, p+nt2dR,

45. CV(Boys-Pospy ) = Bos = 5b,((y = 5)+ ,d,) + 54, (r+ 5§, ) + p,,m+07;dD,
46. CV (B Posrsoon) = Bopm = 50, (y = 5)+ 7,,d®,) + Sa, (r+8,dP,) + ¢, ,0+ mT2dp,
47. CV By Possss.aa) = Boy = -5b,(y = 5)+ 7,dP,) + Sa,(r+8,dd,) +¢,,n+ pridd,
48. CV By Posrs aus) = Bugy = 50, (v = 5)+ 7,,dP,) + Sa, (r +8,dp,) + @, p+nt2dd,

Relative Covariances

MZ Twins: P—P
l. CV(MZM ,MZM)=®,  =a’(q)+b.(y)+x,+2a,b r+2a,w, +2bv +d’ +t. +s.

m-m m- - m

2. CV(MZF ,MZF)=® , = aj(q)+b;.(y)+xf +2a,b,r+2a,w,+2b,v, +d; +t»§. +s§.



MZ Twins: P— P
CV( MZ1,m> MZZ,m):(Bmm = N (Q)+b E (y)+f~‘m(xm)+2imbmr+a b r+a W ta f

m m

+b v, +b f
+d, d +s,5, +t, T,

CV(Pyy s >13Mzz.f) = &)ff =a,d,(q)+ bfbf (»)+ ff (xp)+abyr+abr+aw,+a,fow, +bv, +b.fv,

+ dfdf +s,85, 11,

MZ Twins: P — P
CV (B Pugan) = @, = G2(q) +b2 (V) + [2x, +28,b,r +23a, f,w, +2b, f,v, +d} + T2 +5}

m m m- - m

CV (B s Pupn) =@y = @3 (q) +b] (W) + [, +2a,b,r +2, f w, +2b, f,v, +d] +17 45}

DZ Twins: P— P

3. CV(DZM ,DZM)=Q,

4. CV(DZF,DZF)=Q ; = a;(q -.5) +bf,(y =5)+x,+2ab,;r+2a,w, +2bv, + .ZSd; + tf + sf

5. CV(DZIM,DZF)=Q, =a,a,(g—.5)+b,b,(y—.5)+x
+tz,d,d, +zt,t, +z5,58

s m® f

where z, <.25, z, <1, and z, <1

=a.(q—.5)+b.(y-.5)+x, +2a,b,r+2a,w, +2b v, +.25d. +t. +s.

m m

wr T ambfr + afbmr ta,w,+a,w, + bmvf + bfvm

DZ Twins: P— P
CV(PDZl,m’ﬁDZZ,m):Ezmm (q 5)+b (y_5)+fm (xm)+5mbmr+amgnzr+5mwm +amfmvvm
+b fv +25dd +s 5 +t71,

CV(Ppy ’ISDzz.f) = ﬁff =a,da,(q—.5)+ bfgf (y=5)+ ?f (x,)+agbr+ afgfr +a,w, + a.fff'w_f

a,
+b,v

+5fvf +bfffvf +.25dfc7f +5,5, +1,1,
CV(PoyrssPopim)=Q,, =a,a,(q=5)+b,b,(y=5)+ f,(x,)+a,b,r+ab,r+a,fw, +aw,
+bm]~”fvf +l;fvm + zddmc?f + Zttm?f + ZSSMEf
CV (P ’PDZI._/”) = me = a_/'am (g—35)+ bfbm y=23)+/f, (xmf) + afbmr + anzb_fr +a fm

+bffmvm +bmvf +defdm +Zttft~m +ZSSf§m

+ ClmWf

m

~

DZ Twins: P— P
P,

CV(Boyr s Pogs ) =, =@2(g—5)+ b2y = 5) + f2x,, +2a,b,r + 28, f,w, +2b, f,v, +.25d} + T2 +57
CV(Byyr s Py ) =Qy =G} (q=5)+ D] (v =5+ f}x, +28 b, + 20, f,w, +2b,f,v, +.25d] + 17 +5]
CV(Poyrs Pogn )= Q,p =,0,(q=5)+b,b, (v =)+ [, %,y +8,b,r+8 b r+8, W, +d, f,w,

+b, ff f+bffmvm+zdd d +z,0,1, +275,5,

Siblings: P— P
6. CV(SibM,SibM)=2, =Q -

7. CV(SibF,SibF)=EZ, =Q  —t;

8. CV(SibM ,SibF) = Q Zt,t,



Siblings: P— P

CV(R?ibl.m’P:S’zme) = i ﬁmm — Lty
CV(PDZI./’ ’ﬁDZ ) = E ﬁ_ﬁ' _?/"t/
CV(Pyyr s Poya) = E =Q, —z1t,7,
CV (Popis Pozag) = Ey =, =211,
Siblings: P-P

P, me) = =um = ﬁmm ~1}

CV(ﬁSibl.m

Q
X
g’“c
% h
’“U
Il
[x
\
Il
!

Spouses
9. CV (Spouse) = z‘id‘c;

Parent-offspring
10. CV (Fa,Son)=A,,, =.5a,(3,)+.5a,(8,dt.)+.5b, () +.5b, (% ,dt}) + mo,, +o(r2dT})

11. CV(Fa,Dau)=A,, =.5a,(6,)+ .Saf(g/dr,i) +.5b,(7,,)+.5b,(%C, dt’)+no. + p(t. dT/,)
12. CV(Mo,Son) = A, =.5a,(5,)+.5a, (gmdl-;) +.5b, (7 ) +.5b, (ﬂdef) + 06_,- + m(deTm)
13. CV(Mo,Dau)= A, =.5a,(5,)+.5a,(5,dt})+.5b,(% ;) +.5b,(%,dT}) + po; +n(z dT.)

CV (P, P,,) = A, = .58,(5,)+.54,(8,dt2) +.5b, () +.5b, (% ,dt2) + mf, 02 +o( £,72dT})
CV (P, Bpo) = Ay = .58,(8,) +.58,(8,dt2) +.5b, (m,) +.5b, (& ,dT) + nf .02 + p(f,T2dT})
CV (P, Py,) = Ay, =58, (8,) +.58,(5,dT2) +.5b, () +.5b, (R,dt2) + of,, 0+ + m(f,t3dT)
Ccr( Mo,ﬁ D=4, =.5,(8,)+.53,(8,dt}) +.5b, () +.5b, (F,dt2) + pf .07 +n(f,TidT?)
MZ Uncles

14. CV (Nephew,MZM)=T,,, =.5a,8, +.5a,8,d®,, +.5b,%, +.5b, 7, d®, +m®D,  +0T;dD,,
15. CV (Niece, MZM) =T, =.5a,6, +.5a,6,d®,, +.5b7, +.5b 7 ,d®, +n®,, + pTid®,,

CV (P, Pyz.) =Ly = 54,6, +.5a,6,d®,, +.5b, 7, +.5b,%,d®,, +m®, +0T;dD,,
CV(Pyes Pug) =Ty =.5a,8, +.5a,8 ,d® ,, +.5b,7, +.5b 7 dq> . +n®, +pT; 24b

MZ Aunts
16. CV (Nephew,MZF) =T, =.5a,8, +.5a,5,d® ; +.5b,7 , +.5b,7,d® ; +0® ; + mT,dD

17. CV (Niece, MZF) =T . =.5a,5, +.5a,6,d® , +.5b,m, +.5b 7 d® , + p® , + nT.d® ,

Ccr( nephPMZf) = 5a5 +5a5a’<1>ff+5b7rf+5b7rdCfo+o<I>ff+mrdCfo



CV(Pyes Py ) =T o = .5af§f +.5af§md&>ﬁ +.5b, 7, +.5b,7%,dD , + p® , +nT.dD ,

DZ Uncles
18. CV (Nephew,DZMM)=®,,,,, =.5a,0., +.5a,8,dQ,, +.5b,@.,, +.5b,7%,dQ,, +mQ,, +07,dQ,,

19. CV (Niece, DZMM) =0 ,,, =.5a,8,, +.5a,6,dQ,, +.5b,¢,, + .5b, 7 ,dQ,,, +nQ,, + pT,dQ,,
20. CV(Nephew,DZFM)=0,,,, =.5a,0,, +.5a,0,dQ , +.5b,9,, +.5b,%,dQ , +0Q, +mt.dQ

21. CV(Niece, DZFM)=© ,,, =.5a,0,, +.5a,5,dQ , +.5b,9,, +.5b,%,dQ , + pQ,, +nt,dQ

S fin

CV(Pyys By ) = Oy =.50,8.,, +.50,8,dQ,, +.5b, 3., +.5b,7,dS,, + mQ,, +072dSD,,
CV(Pyos By ) =0 = 50,0, +.5a,8,d,, +.5b,8,, +.5b,7,dD,, +n$,, + pr2dQ,,
CV(Poyi By ) =0y = 50,8, +.50,8,dQ,,, +.5b,,, +.5b,7%,d0, , + 0, +mt’d%,,
CV (P By ) =0 oy = 50,8, +.5a,8,d0, , +.5b,,,, +.5b,75,dD2,, + pQ,, +nt2d%,,
DZ Aunts

22.CV(Nephew,DZFF) =0, = .5a,0,, +.5a,8,dQ ; + .5b,@, , +.5b,7,dQ ; +0Q ; + mT,dQ
23. CV(Niece, DZFF)=0 ;. =.5a,0,, +.5a,5,dQ ; + .5b,¢, , + .5b,%,dQ ; + pQ ; + n7.dQ

24. CV(Nephew,DZMF)=0,,,,. =.5a,6. , +.5a,0 ,d<.,, »
25. CV(Niece, DZMF)=0 . =.5a,0,, +.5a,6,dQ,, +.5b,¢,, +.5b,% ,dQ,, +nQ,, + pT,dQ,

+.5b,0., +.5b,7,dQ,, + mQ,, +07;dQ,,

CV(P,Bry /) =0©, = 50,0, +.5a,6,dQ ; +.5b,8,, +.5b,7,dQ ; +0Q ;, + mT.dQ
CV(Pyees Py /) =0 . =.5a,0,, +.5a,8,dQ ; +.5b,, , +.5b,7,dQ , + pQ , +nT,dQ

~
~ ~ ~ o~

CV(P,s Py ) = O r =.5a,0., +.5a,6,dQ,, +.5b,,, +.5b,7 ,dQ,, +mQ , +07,dQ,,

l

~

CV(PresPoyy) = 0 pe =.5a,6,, +.5a,8,dQ,, +.5b,@,, +.5b,7 ,dQ, +nQ , + pTdQ,,

Sibling Uncles
26. CV (Nephew,SibMM) = .5a,8,, +.5a,8 d=,,, +.5b,9,, +.5b,% ,d=,,,

27. CV(Niece,SibMM) = 5a 6, +.5a,0 ,d=,,, +.5b,@., +.5b,% d=,,, +nZ,,, + pT,d=,,
28. CV(Nephew, SibFM) = 5a, 8., +.5a,5,d= ,, +.5b,@.,, +.5b,%,d= , + 0=, +mt d= ,,
29. CV(Niece, SibFM) =.5a 0, +.5a,5,d= ,, +.5b,¢,, +.5b,%,d= , + pE,, +nT d=,

Sibling Aunts

30.CV (Nephew,SibFF) = 5a,0,, +.5a,5,d= ;, +.5b,9,, +.5b,7% d= ; + 0% , + mT.d=
31. CV(Niece,SibFF)=.5a,0,, +.5a,0,d= , +.5b,@, , +.5b, %, d= , + p= , + nTidEﬁ'
32. CV(Nephew,SibMF) = 54,0, +.5a,8,d= , +.5b,@., +.5b,% d=  + mE,, + 0T d=

33. CV(Niece,SibMF) =.5a,0, , +.5a,6 d= ,, +.5b,@,, +.5b & ,d=  +nE, + pTd=,,

= 2 g
+m= =+ oz'fdumm

mf



MZM Cousins
34. CV (M .Cous,M .Cous, MZM ) = .5a,,(¢,,,. + 5_fdl~“mM )+.5b, (A, + 7 ,dL,, )+ mD,, + orjdl“mM

35. CV/(M .Cous,F Cous,MZM) = 5a, (., +6,dT 5,) +.5b, (0 + 7 ,dL )+ Dy, +0TdT
36. CV(F.Cous,F .Cous,MZM)=.5a,(,,, +0,dL ) +.5b (0o, + &, dL )+ 1T, + pTidl,,

MZF Cousins
37. CV(M .Cous, M .Cous, MZF) = .5a, (§. ., + 5md1~“ ) +.5b, (., +7,dU, . )+ol, . +mt.dl,,

m.

38. CV/(M .Cous, F .Cous, MZF) = .5a, (€., +0,,dL 1) +.5b, (Ctupy + 7, dL ) + 0L + mTdl
39. CV(F.Cous, F.Cous,MZF) =.5a (&, +0,dL ) +.5b,(0luyy + 7, dL ) + pL e +nTodl

DZM Cousins
40. CV(M Cous,M Cous,DZMM ) = 5a, (A, +0,d0©,,1) +.5b, (B, + T dO 10 ) + MO, +077dO,

41. CV(M Cous,F Cous, DZMM ) = .5a, (A, + 0 ,d0 ) + .5, (Buyy + 7,dO 4, )+ mO 0, +077dO 4,
42. CV(F.Cous,F Cous,DZMM)=.5a,(A,,; +8,d0 1, ) +.5b (B, + % ,dO ) + 1O ., + pT3dO

DZF Cousins
43. CV(M .Cous,M .Cous, DZFF) = .5a, (A, +0,d®, ..)+.5b, (B., + %,dO, )+ 00, .. + mT.dO, .

44. CV(M Cous,F Cous, DZFF) = .5a, (A, +0,d0 1) + .55, (Busy + 7,d0 1) + 00 1 + mT2dO
45. CV(F.Cous,F.Cous, DZFF)=.5a, (A, +8,d0© 1) +.5b,(B.py + 7, dO 1) + pO 1o + nT2dO

DZMF Cousins

46. CV(M Cous,M Cous,DZMF) = .5a, (2, p,, +6,dO,,,.) +.5b,(B.s, + T ,dO,,,;.) + mO,,,. +077dO,,,,
47. CV(M Cous,F Cous, DZMF) = .54, (A, +8,d0 ) +.5b, (B, + 7 ,dO ) + mO . +0T,dO
48. CV (F.Cous,M .Cous, DZMF)=.5a,(A,;, +8,d®©,,,.) +.5b,(B.,, + &,d®, ) + 1O, + pT;d®, .

°Fm

49. CV(F.Cous,F .Cous,DZMF) =.5a,(A.z; +6,d0 3. ) +.5b,(B.s +7,d© ) + 1O e + pT7d0

Grandparents
50. CV (PatGfa,Grnson) =

25a,(8,, +8,dt’ +25,dA,, ) +.25b, (%, + 7 ,dv. + 27 ,dA,, ) + mA,,, +o(A,, dT})
51. CV(MatGfa,Grnson) =

25a,(5, +8,dt> +25,dA,, ) +.25b, (%, + & ,dT. + 27, dA, ) + 0A,, + m(A,,dT))
52. CV(PatGmo,Grnson) =

25a,(8,+0,dt; +28,dA,,)+.25b, (n, + &, dT} + 27 ,dA ) + mA,, +o(A,,dT})
53. CV(MatGmo,Grnson) =

25a,(5,+08,dt; +28,dA ) +.25b, (%, + &, dT} + 27, dA ) + oA, + m(A dT))
54. CV (PatGfa,Grndau) =



25a,(8, +68,dt} +25,dA,,) +.25b,(n, + & ,dT} + 2% dA,,,) + nA,,, + p(B,,dT))
55. CV (MatGfa,Grndau) =

25a,(8, +0,dt. +25,dA,, ) +.25b,(n, + & ,dT,, + 27, dA ) + pA,, +n(A,,dT))
56. CV (PatGmo,Grndau) =

25a,(8,+06,dt; +26,dA,, ) +.25b,(n, + &,dT} + 27 ,dA,,) + nA, + p(AL,dT))
57. CV(MatGmo,Grndau) =

25a,(5,+6,dt} +28,dA ) +.25b,(n , + &, dT} + 27, dA ;) + pA,, +n(A,dT))

Twins-in-law
58. CV(MZM ,MZM Spouse) =7,d®,,

59. CV(MZF ,MZF Spouse) =T.d® ,
60. CV(DZM ,DZM Spouse) =7,dQ,,,
61. CV(DZF,DZF .Spouse) =T,dQ ;
62. CV(DZM ,DZF Spouse) =T.dQ ,,
63. CV(DZF,DZM Spouse) = dQ,,

m

Sibs-in-law

64. CV(Bro,Bro.Spouse) = T?dﬁmm
65. CV (Sis, Sis.Spouse) = Tia@ﬁ»
66. CV(Bro, Sis.Spouse) = Tidﬁ fin
67. CV (Sis, Bro.Spouse) = T;dﬁmf

Spouses-in-law
68. CV(MZM .Spouse, MZM .Spouse) = T_;d 2&)mm

4 2 F
69. CV(MZF Spouse, MZF .Spouse) =7,d " ® ,
70. CV(DZM .Spouse, DZM .Spouse) = ’L’_;d Zﬁmm
4 X
71. CV(DZF Spouse, DZF .Spouse) =7,d"Q

72. CV(DZM .Spouse, DZF .Spouse) = T;T,idzﬁmf

Parents-in-law
73. CV(Wife,Fa)=12dA,,,

74. CV (Wife,Mo) =T dA,,
75. CV(Husband, Fa) = TidZMf



76. CV (Husband,Mo) = Tiszf

MZ Avuncular In-laws

77.CV (Nephew, MZF .Spouse) = Tile"mF
78.CV (Niece, MZF .Spouse) = Tile“ P
79.CV (Nephew, MZM .Spouse) = Tile“ -
80.CV (Niece, MZM .Spouse) =T dT

DZ Aunts-in-law
81. CV(Nephew, DZMM Spouse) =7,d®,,,,,

82. CV (Niece, DZMM .Spouse) =7,d® ,,,
83. CV(Nephew, DZFM Spouse)=7,d®,,,,
84. CV (Niece, DZFM Spouse) =7dO ,;,,

DZ Uncles-in-law
85. CV (Nephew, DZFF .Spouse) = ‘L‘id(:)m .

86. CV (Niece, DZFF .Spouse) =7.d®© ,,
87. CV (Nephew, DZMF .Spouse) = Tid(:)mMF
88. CV (Niece, DZMF .Spouse) =7.d®© ,,,




