











Appendix A

6. Hoe is je lichamelijke uithoudingsvermogen?
O 1) slecht
O 2) matig
O 3) redelijk
O 4) goed
O 5) uitstekend

7. Hoeveel van je vrienden/vriendinnen doen regelmatig aan sport? [voor tweelingen]
O 1) niemand
O 2) een paar
O 3) ongeveer de helft
[0 4) de meesten
O 5) allemaal
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Survey 1995

1. Doe je regelmatig aan sport?
O 1) nee
O 2) ja, namelijk O 1) in competitieverband
[0 2) niet in competitieverband

3) beide

2. Ben je minstens één keer per week in je vrije tijd zo lichamelijk actief dat je ervan gaat zweten?
O 1) nee
O 2) ja,namelijk O 1) één keer per week
O 2) twee keer per week
O 3) drie keer per week
O 4) vier keer per week of vaker

3. Fiets je regelmatig?

O 1) nee

O 2) ja, ik fiets op een doordeweekse dag gemiddeld __ minuten
op zaterdag ____ minuten
op zondag ____ minuten

4. Als je terug denkt aan de afgelopen 6 maanden, hoe vaak ben je in uw vrije tijd minstens
20 minuten per keer lichamelijk actief geweest? (b.v. fietsen, wandelen, zwemmen, joggen,
dansen, tuinieren)

O 1) nooit

O 2) minder dan 1 keer per maand

D 3) ongeveer 1 keer per maand
4) ongeveer 2-3 keer per maand
5) 1-2 keer per week

D 6) 3 keer per week of vaker

5. Hieronder wordt gevraagd naar de sport(en) die je beoefent. Als je meer dan twee sporten
beoefent, vul dan de sporten in waar je de meeste tijd aan besteedt.

Eerst sport Tweede sport

a) Welke sport(en) beoefen je?
b) Hoe lang beoefen je deze sport al? __ jaar __ jaar
¢) Hoe vaak per week beofen je deze

sport? Tel zowel trainingen als

wedstrijden. _ perweek _ perweek
d) Hoeveel minuten ben je gemiddeld

per keer bezig? Tel niet de tijd van ver-

voer, omkleden, rust en douchen mee. __ minuten ____ minuten
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6. Hoeveel van je vrienden/vriendinnen doen regelmatig aan sport?
[voor tweelingen en broers/zussen]
O 1) niemand
O 2) een paar
O 3) ongeveer de helft
O 4) de meesten
O 5) allemaal

6. Hoe is u lichamelijke uithoudingsvermogen? [voor ouders]
O 1) slecht
O 2) matig
O 3) redelijk
O 4) goed
O 5) uitstekend
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Survey 1997

1. Doet u regelmatig aan sport?

O 1) nee

O 2) ja, namelijk O 1) (soort sport)
O 2) (soort sport)
O 3) (soort sport)

2. Als u terugdenkt aan de afgelopen 6 maanden, hoe vaak bent u in uw vrije tijd
tenminste 20 minuten per keer lichamelijk actief geweest? (bv fietsen, wandelen,
zwemmen, joggen, dansen, tuinieren).

O 1) nooit

O 2) minder dan één keer per maand
O 3) ongeveer één keer per maand
O 4) ongeveer 2-3 keer per maand

O 5) 1-2 keer per week

O 6) 3 keer per week of vaker

3. Bent u tenminste één keer per week in uw vrije tijd zo lichamelijk actief dat u ervan gaat zweten?
O 1) nee
O 2) ja,namelijk O 1) één keer per week
O 2) twee keer per week
O 3) drie keer per week
O 4) vier keer per week
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Survey 2000
1. Doet u regelmatig aan lichamelijke sport?
O 1) nee
O 2) ja, nl: O 1) in competitieverband uur/week
[0 2) niet in competitieverband uur/week
O 3) beide uur/week
2. Fietst u regelmatig?
O 1) nee
O 2) ja, ik fiets: op een doordeweekse dag gemiddeld min/dag
op zaterdag min/dag
op zondag min/dag

3. Als u terugdenkt aan de afgelopen 6 maanden, hoe vaak bent u in uw vrije tijd tenminste 20
minuten per keer lichamelijk actief geweest? (bv fietsen, zwemmen, joggen, dansen, tuinieren).
O 1) nooit
O 2) minder dan één keer per maand
O 3) ongeveer één keer per maand
O 4) ongeveer 2-3 keer per maand
O 5) 1-2 keer per week
O 6) 3 keer per week of vaker

4. Bent u tenminste één keer per week in uw vrije tijd zo lichamelijk actief dat u ervan gaat zweten?
O 1) nee
O 2) ja, namelijk O 1) één keer per week
O 2) twee keer per week
O 3) drie keer per week
O 4) meer dan drie keer per week

5. Hoe vaak doet u in uw vrije tijd aan één of meerdere vormen van vrije tijdsbesteding?
Lichamelijke sport
O 1) meer dan 10 uur per week
O 2) 5-10 uur per week
O 3) 1-5 uur per week
O 4) bijna nooit
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Survey 2002

Sport
1. Doet u regelmatig aan sport?

O 1) nee> door naar effecten van sporten (vraag 3)

02) ja

Appendix A

2. Geef hieronder aan welke sport(en) u beoefent. Geef aan hoeveel jaren, hoeveel maanden

per jaar, hoe vaak per maand en hoelang u gemiddeld per week deze sport(en) beoefent.

Tel de tijd van de trainingen en wedstrijden bij elkaar op.

aantal
aantal maanden aantal keren gemiddelde
naam van de sport jaren per jaar permaand tijd per week
1. ___jaren  ___maanden ___keer  ___minuten
2 ___jaren  ___maanden ___keer  ___minuten
3. ___jaren ___ maanden __keer  ___minuten
4. ___jaren  ___maanden __keer  ___minuten
5 _ _jaren  ___maanden _ _keer  ___minuten
Effecten van sporten
3. De onderstaande stellingen gaan over mogelijke effecten van regelmatig sporten.
Wilt u aangeven of u het eens of oneens bent met deze stellingen?
absoluut mee absoluut
meeoneens  oneens  meeeens mee eens
a) Door te sporten ziet je lichaam er beter uit. 01 a2 a3 04
b) Je voelt je beter als je regelmatig sport. 01 a2 03 04
c) Sporten geeft je meer energie. 01 a2 a3 04
d) Sporten geeft je een gevoel dat je iets bereikt. a1 a2 a3 04
e) Sporten houdt de geest actief. a1 a2 a3 04
f) Sporten is goed voor je hart. a1 a2 a3 04
g) Sporten is goed voor je gemoedstoestand. a1 a2 a3 04
h) Mensen sporten om gezond te blijven. a1 a2 a3 04
i) Door te sporten voel je je minder gestresst en gespannen. 01 a2 a3 04
J) Door te sporten kom je in contact met andere mensen. o1 a2 a3 04

Lichamelijke activiteit

4. Neem een normale week in de afgelopen maand in uw gedachten. Wilt u aangeven hoeveel

dagen per week u de onderstaande activiteiten verrichtte en hoelang u daar dan gemiddeld

op zo'n dag mee bezig was? Indien u een bepaalde activiteit niet heeft gedaan kunt u deze

activiteit overslaan.
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aantal dagen per week  gemiddelde tijd per dag
I. Fietsen
a) doordeweeks
(maandag tot en met vrijdag) __ dagen ____ minuten
b) in het weekend __dagen ____ minuten

II. Wandelen
a) doordeweeks

(maandag tot en met vrijdag) __ dagen _____minuten
b) in het weekend __ dagen ____ minuten

III. Lichamelijke activiteit in het huishouden
a) licht en matig inspannend huishoudelijk

werk (staand werk zoals koken, afwassen,

strijken, kind in bad doen en/of lopend

werk zoals stofzuigen) __ dagen ____ minuten
b) zwaar inspannend huishoudelijk werk

(vloer schrobben en met zware

boodschappen lopen) dagen minuten

IV. Lichamelijke activiteit op werk en/of school
a) matig inspannend werk (staand werk met

af'en toe lopen, zoals baliewerk,

kapper en schilder) __dagen _____minuten
b) zwaar inspannend werk (werk waarbij

regelmatig zware dingen worden

opgetild, zoals verhuizer en stukadoor) dagen minuten

V. Overige lichamelijke activiteiten

a) tuinieren dagen minuten
b) klussen/doe-het-zelven dagen minuten
c) dansen dagen minuten

5. Bent u tenminste én keer per week in uw vrije tijd zo lichamelijk actief dat u ervan gaat zweten?
O 1) nee
O 2) ja,namelijk O 1) één keer per week
O 2) twee keer per week
O 3) drie keer per week
O 4) meer dan drie keer per week

6. Als u terugdenkt aan de afgelopen 6 maanden, hoe vaak bent u in uw vrije tijd tenminste
20 minuten per keer lichamelijk actief geweest? (bv fietsen, wandelen, zwemmen, joggen,
dansen, tuinieren).

O 1) nooit
minder dan één keer per maand
ongeveer één keer per maand

O 2)
O 3)
O 4) ongeveer 2-3 keer per maand
O 5) 1-2 keer per week

O 6)

3 keer per week of vaker
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Belemmeringen voor lichamelijke activiteit
7. Hoe vaak wordt u door het volgende gehinderd om lichamelijk actief te worden
of te gaan sporten?

nooit zelden afen toe vaak heel vaak
a) Ik ben onzeker over mijn uiterlijk als ik actief ben. O1r O2 O3 0O4 0O5
b) Ik heb geen interesse in lichamelijke activiteit. O1r G0O2 O3 0O4 0O5
c) Ik heb geen zelfdiscipline of wilskracht. O1r 02 O3 0O4 0O5
d) Ik heb er geen tijd voor. O1r 02 O3 0O4 0O5
e) Ik heb er de energie niet voor. O1r O2 O3 0O4 0O5
f) Ik heb niemand om samen mee te sporten. O1 O2 O3 0O4 0O5
g) Ik beleef geen plezier aan sport of lichamelijke activiteit. 01 02 O3 ©O4 0O5
h) Ik wil niet falen, dus ik probeer het niet. O1r O2 O3 0O4 05
i) Ik heb niet de vereiste sportbenodigdheden. O1r O2 O3 0O4 05
J) Ik vind het weer vaak te slecht. 01 0O2 O3 0+O4 0O5
k) Ik heb te weinig sportieve vaardigheden. O1 O2 O3 0O4 05
1) Ik ben te moe om te sporten. O1r O2 O3 0O4 0O5
m) Ik heb te weinig kennis over hoe ik moet sporten. O1r O2 O3 0O4 0O5
n) Ik heb een slechte gezondheid. O1r O2 O3 0O4 05
0) Ik ben bang voor blessures. O1r O2 O3 0O4 05
p) Ik vind bewegen zwaar. O1r O2 O3 0O4 0O5
q) Ik heb geen goed bereikbare sportfaciliteiten in de buurt. O1 O2 O3 0+O4 0O5
1) Ik ben te dik. o1 0O2 0O3 0O4 O5
s) Ik vind sporten saai. O1 O2 O3 0+O4 0O5
t) Ik heb werkverplichtingen. O1 0O2 O3 0+O4 0O5
u) Ik heb sociale verplichtingen. O1 0O2 O3 0+O4 0O5
v) Ik heb familieverplichtingen. O1 0O2 O3 0+O4 0O5
w) Ik vind sporten te duur. O1 0O2 O3 0+O4 0O5
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Survey 2004

1. Doet u regelmatig aan sport?
O 1) nee> door naar vraag 3
O 2) ja

2. Wilt u hieronder invullen welke sport(en) u beoefent? Geef per sport aan hoeveel jaren u deze
al beoefent, hoeveel keer per week u de sport beoefent en hoelang u gemiddeld per keer deze
sport beoefent.

aantal
aantal maanden aantal keren gemiddelde
naam van de sport jaren per jaar per maand tijd per week
1. jaren maanden keer minuten
2 jaren maanden keer minuten
3. jaren maanden keer minuten
4 jaren maanden keer minuten

3. Bent u tenminste één keer per week in uw vrije tijd zo lichamelijk actief dat u ervan gaat zweten?
O 1) nee
O 2) ja,namelijk O 1) één keer per week
O 2) twee keer per week
O 3) drie keer per week
O 4) meer dan drie keer per week
4. Als u terugdenkt aan de afgelopen 6 maanden, hoe vaak bent u in uw vrije tijd tenminste
20 minuten per keer lichamelijk actief geweest? (bv fietsen, zwemmen, joggen, dansen, tuinieren).
O 1) nooit
minder dan één keer per maand

ongeveer één keer per maand

O 2)
O 3)
O 4) ongeveer 2-3 keer per maand
O 5) 1-2 keer per week

O 6)

3 keer per week of vaker
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Mx script for parent-offspring model
with sex and generation differences
In variance decomposition
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RN AR AR AR RARaRananl

! SCRIPT NAME

! Gen_par_off_sp_adolescents_sexdiff _ACE_AE_assmat_Mxbib.mx

! GOAL: To model parent-offspring data with assortative mating and cultural
! transmission allowing for sex and generation differences in variance

! decomposition

I DATA : binary

' INPUT : raw data

' UNL/BI/MULTI : uni

! DATA-GROUPS : MZM DZM MZF DZF DOS, including parents and
siblings

! MEANS MODEL : different thresholds for fathers, mothers, sons and

! daughters, same age effect on each threshold

! VARIANCE COVARIANCE MODEL(S) ## 1.ACE 2.AE 3.CE 4.E

! Downloading Mx software: http://www.vcu.edu/mx

! Mx script’s library: http://www.psy.vu.nl/mxbib
LT e e rrerrennereny

! Phenotypic Assortment Model based on factor model described by Neale

I BG (1994), with cultural transmission

! The model assumes a fixed AE model for the parental generation (adults)
!'and an ACE model for the offspring generation (adolescents)

! Quantitative sex differences in both generations

! Qualitative sex differences in offspring modelled in C (same environment?)
! Quantitative differences between generations

! Qualitative differences between generations modelled in A (same genes?)

! MHM de Moor, Biological Psychology, VU Amsterdam

! (MHM.de.Moor@psy.vu.nl)

! Univariate, binary data

! Script for the analysis of two parents, twin offspring, plus a
! maximum of two additional male and two female siblings

! Note: genetic correlation across generations is not identified when
! cultural transmission is estimated

#define nvar 1 ! one phenotype per subject
#define nthres 1 ! number of thresholds
#define nind 8 ! number of individuals per family
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1

IIMODEL
i

Group 1: Mother-Father covariance

Data Calculation NGroups=31

Matrices

D Full nvar nvar free ! assortative mating delta paths
P Symm nvar nvar fix | within person covariance

| FATHER=MOTHER=SON=DAUGHTER (Rp), Note: can be modified if necessary
Compute P*D*P /

Start 1.0 P 11

start 04D 11

Option No_output

End

Group 2: Calculate T Genotype-Phenotype covariance soN
Data Calculation

Matrices

C Low nvar nvar free ! common environment paths

G Symm nvar nvar free | additive genetic covariance (Ra)
A Low nvar nvar free ! additive genetic paths

S Full nvar nvar free ! A-C covariance

Compute G*A’ + S*C’ /

Start 1G 11

Start .62 A 11

Start 63 C11

Option No_output

End

Group 3: Calculate T Genotype-Phenotype covariance DAUGHTER
Data Calculation

Matrices

Y Low nvar nvar free | common environment paths

I Symm nvar nvar = G(2) ! additive genetic cov (Ra) SON=DAUGHTER
X Low nvar nvar free !additive genetic paths

T Full nvar nvar free ! A-C covariance

Compute I*X* + T*Y’ /

Start .62 X 11

Start 71 Y11
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Option No_output
End

Group 4: Father-Son Covariance

Data Calculation
Matrices

D Full nvar nvar = D(1)
P Symm nvar nvar = P(1)
W Full nvar nvar = %E1
U Low nvar nvar fix

V Low nvar nvar fix

F Full nvar nvar free

M Full nvar nvar free

Z Full nvar nvar fix

A Low nvar nvar = A(2)
C Low nvar nvar = C(2)
HFull11

I Iden nvar nvar

Appendix B

| assortative mating delta paths

! within person covariance (Rp)

| spouse covariance

! additive genetic paths FATHER

! additive genetic paths MOTHER

| father-son cultural transmission

! mother-son cultural transmission
| genetic correlation between generations
I additive genetic paths soN

! common environment paths son
I'scalar .5

! identity matrix

Compute (P*F’ + W*M')*C’ + I*U*(H*Z) @A’)+(P*D’)*V*(H*Z)@A’) /
Ifix paths parents to values obtained from adult twin analysis

Start 0.6 U1 1
Start 0.6 V11
Start 0.2 F 11
Start-0.2 M 11
Start1Z 11
Matrix H 0.5
Bound01Z 11
Option No_output
End

Group 5: Mother-Son covariance

Data Calculation
Matrices

D Full nvar nvar = D(1)
P Symm nvar nvar = P(1)
W Full nvar nvar = %E1
U Low nvar nvar = U(4)
V Low nvar nvar = V(4)
F Full nvar nvar = F(4)
M Full nvar nvar = M(4)
Z Full nvar nvar = Z(4)
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Ifix if cultural transm is estimated

| assortative mating delta paths

! within person covariance (Rp)

| spouse covariance

! additive genetic paths FATHER

! additive genetic paths MOTHER

! father-son cultural transmission

! mother-son cultural transmission

| genetic correlation between generations
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A Low nvar nvar = A(2) I additive genetic paths soN

C Low nvar nvar = C(2) ! common environment paths soN
HFull11=H®#4) I'scalar .5

I Iden nvar nvar ! identity matrix

Compute (P*M’ + W*F)*C’* + I*V’*(H*2) @A’)+(P*D’)*U™* (H*Z2) @A) /
Option No_output
End

Group 6: Father-Daughter Covariance
Data Calculation

Matrices

D Full nvar nvar = D(1) | assortative mating delta paths

P Symm nvar nvar = P(1) ! within person covariance (Rp)

W Full nvar nvar = %E1 | spouse covariance

U Low nvar nvar = U(4) I additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

E Full nvar nvar free ! father-daughter cultural transmission
L Full nvar nvar free ! mother-daughter cultural transmission
Z Full nvar nvar = Z(4) | genetic correlation between generations
X Low nvar nvar = X(3) I additive genetic paths DAUGHTER

Y Low nvar nvar = Y(3) ! common environment paths DAUGHTER
HFull11=H®#4) I'scalar .5

I Iden nvar nvar ! identity matrix

Compute (P*E’ + W*L)*Y’ + I*U*((H*Z2) @X’)+(P*D’)*V*(H*2) @X’) /
Start-001E11L 11

Option No_output

End

Group 7: Mother-Daughter Covariance
Data Calculation

Matrices

D Full nvar nvar = D(1) | assortative mating delta paths

P Symm nvar nvar = P(1) ! within person covariance (Rp)

W Full nvar nvar = %E1 | spouse covariance

U Low nvar nvar = U(4) ! additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

E Full nvar nvar = E(6) ! father-daughter cultural transmission
L Full nvar nvar = L(6) ! mother-daughter cultural transmission
Z Full nvar nvar = Z(4) | genetic correlation between generations
X Low nvar nvar = X(3) I additive genetic paths DAUGHTER
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Y Low nvar nvar = Y(3) ! common environment paths DAUGHTER
HFull11=H(#4) !'scalar .5
I Iden nvar nvar ! identity matrix

Compute (P*L’ + W*E)*Y’ + I*V*((H*Z) @X’)+(P*D’)*U*(H*2) @X’) /
Option No_output
End

Group 8: MZM Twin Covariance
Data Calculation

Matrices

R Symm nvar nvar free ! common environment covariance SON
C Low nvar nvar = C(2) ! common environment paths sox

G Symm nvar nvar = G(2) I additive genetic covariance soN

A Low nvar nvar = A(2) ! additive genetic paths soN

S Full nvar nvar = S(2) I A-C covariance sON

N Low nvar nvar fix ! non-additive paths son

Compute A*G*A’ 4+ C*R*C’ +A*S*C’ + C*S™A’ + N*N’ /
Start 1.07R 11

IStart 04N 11

Option No_output

End

Group 9: DZM Twin Covariance
Data Calculation

Matrices

R Symm nvar nvar = R(8) ! common environment covariance SON
D Full nvar nvar = D(1) | assortative mating delta paths

I Ident nvar nvar ! matrix with 1s for variance of A in parents
Z Full nvar nvar = Z(4) | genetic correlation between generations
C Low nvar nvar = C(2) ! common environment paths soN
HFull11=H®#4) I scalar, .5

A Low nvar nvar = A(2) ! additive genetic paths soN

S Full nvar nvar = S(2) ! A-C covariance sON

U Low nvar nvar = U(4) ! additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

N Low nvar nvar = N(8) ! non-additive paths son

Compute (H*Z*Z)@A*(I+H@(U*(D’+D)*V’))*A’ + C*R*C’ +A*S*C’ +
C*S™*A’ +tH@QH@N*N/

Option No_output

End
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Group 10: sibMM Covariance
Data Calculation

Matrices

R Symm nvar nvar = R(8) ! common environment covariance sON
D Full nvar nvar = D(1) | assortative mating delta paths

I Ident nvar nvar ! matrix with 1s for variance of A in parents
Z Full nvar nvar = Z(4) | genetic correlation between generations
C Low nvar nvar = C(2) ! common environment paths soN
HFull11=H®#4) I scalar, .5

A Low nvar nvar = A(2) ! additive genetic paths soN

S Full nvar nvar = S(2) I A-C covariance sON

U Low nvar nvar = U(4) ! additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

N Low nvar nvar = N(8) ! non-additive paths son

Compute (H*Z*Z)@A*(I+H@(U*(D’+D)*V"))*A’ + C*R*C’ +A*S*C’ +
C*S™*A’ +H@H@N*N/

Option No_output

End

Group 11: MZF Twin Covariance
Data Calculation

Matrices

Q Symm nvar nvar free ! common environment covariance DAUGHTER
Y Low nvar nvar = Y(3) ! common environment paths DAUGHTER

I Symm nvar nvar =1(3) ! additive genetic covariance DAUGHTER

X Low nvar nvar = X(3) I additive genetic paths DAUGHTER

T Full nvar nvar = T(3) ! A-C covariance DAUGHTER

B Low nvar nvar fix ! non-additive paths DAUGHTER

Compute X*I*X’ + Y*Q*Y’ +X*T*Y’ + Y*T™*X’ + B*B’ /
Start .03 Q 11

IStart 0.4 B 11

Option No_output

End

Group 12: DZF Twin Covariance
Data Calculation

Matrices

Q Symm nvar nvar = Q(11) ! common environment covariance DAUGHTER
D Full nvar nvar = D(1) | assortative mating delta paths

Z Full nvar nvar = Z(4) | genetic correlation between generations
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Y Low nvar nvar = Y(3) ! common environment paths DAUGHTER
I Ident nvar nvar ! matrix with 1s for var of A in parents
HFull11=H®#4) I'scalar, .5
X Low nvar nvar = X(3) I additive genetic paths DAUGHTER
T Full nvar nvar = T(3) ! A-C covariance DAUGHTER
U Low nvar nvar = U(4) I additive genetic paths FATHER
V Low nvar nvar = V(4) ! additive genetic paths MOTHER
B Low nvar nvar = B(11) ! non-additive paths DAUGHTER

Compute (H*Z*Z)@X*(I+H@(V*(D’+D)*U’))*X’ + Y*Q*Y’ +X*T*Y’ +
Y*T*X* +H@H@B*B/

Option No_output

End

Group 13: sibFF Covariance
Data Calculation

Matrices

Q Symm nvar nvar = Q(11) ! common environment covariance DAUGHTER
D Full nvar nvar = D(1) | assortative mating delta paths

Z Full nvar nvar = Z(4) | genetic correlation between generations
Y Low nvar nvar = Y(3) ! common environment paths DAUGHTER
I Ident nvar nvar ! matrix with 1s for var of A in parents
HFull11=H®#4) ! scalar, .5

X Low nvar nvar = X(3) I additive genetic paths DAUGHTER

T Full nvar nvar = T(3) ! A-C covariance DAUGHTER

U Low nvar nvar = U(4) I additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

B Low nvar nvar = B(11) ! non-additive paths DAUGHTER

Compute (H*Z*Z)@X*(I+H@(V*(D’+D)*U’))*X’ + Y*Q*Y’ +X*T*Y’ +
Y*T*X' +tH@H@B*B”/

Option No_output

End

Group 14: DOS Twin Covariance
Data Calculation

Matrices

O Symm nvar nvar free ! corr between res var C males + females
P Symm nvar nvar = P(1) ! within person covariance (Rp)

D Full nvar nvar = D(1) | assortative mating delta paths

U Low nvar nvar = U(4) I additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER
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I Ident nvar nvar

Z Full nvar nvar = Z(4)
HFull11=H®#4)

R Symm nvar nvar = R(8)
C Low nvar nvar = C(2)
A Low nvar nvar = A(2)
N Low nvar nvar = N(8)
F Full nvar nvar = F(4)

M Full nvar nvar = M(4)
Q Symm nvar nvar = Q(11)
Y Low nvar nvar = Y(3)
X Low nvar nvar = X(3)
B Low nvar nvar = B(11)
E Full nvar nvar = E(6)

L Full nvar nvar = L(6)

! matrix with 1s for variance of A in parents
! genetic correlation between generations

! scalar, .5

! common environment covariance SON

! common environment paths soN

I additive genetic paths soN

! non-additive paths sox

! father-son cultural transmission

! mother-son cultural transmission

! common environment covariance DAUGHTER
! common environment paths DAUGHTER

I additive genetic paths DAUGHTER

! non-additive paths DAUGHTER

! father-daughter cultural transmission

! mother-daughter cultural transmission

Compute (H*Z*Z)@A*(I+H@ (U*(D*+D)*V’))*X’ + C*(F*(E+D*P*L)+M*(L
+D*P*E)+(1)*O*(1))*Y’ +A*((H*Z)@(U*E+U*D*P*L+V*L+V*D*P*E))*Y’ +
C*((H*Z) @ (F*U+F*P*D*V+M*V+M*P*D*U))*X’ +H@H@N*B"/

Start 5011
Bound-11011
Option No_output
End

Group 15: sibOS Covariance
Data Calculation

Matrices

O Symm nvar nvar = O(14)
P Symm nvar nvar = P(1)
D Full nvar nvar = D(1)

U Low nvar nvar = U(4)

V Low nvar nvar = V(4)

I Ident nvar nvar

Z Full nvar nvar = Z(4)
HFull11=H®#4)

R Symm nvar nvar = R(8)
C Low nvar nvar = C(2)

A Low nvar nvar = A(2)

N Low nvar nvar = N(8)

F Full nvar nvar = F(4)

M Full nvar nvar = M(4)
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| corr between res var C males + females
! within person covariance (Rp)

! assortative mating delta paths

! additive genetic paths FATHER

! additive genetic paths MOTHER
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| genetic correlation between generations
| scalar, .5

! common environment covariance SON

! common environment paths soN
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Q Symm nvar nvar = Q(11) ! common environment covariance DAUGHTER
Y Low nvar nvar = Y(3) ! common environment paths DAUGHTER
X Low nvar nvar = X(3) I additive genetic paths DAUGHTER
B Low nvar nvar = B(11) ! non-additive paths DAUGHTER
E Full nvar nvar = E(6) ! father-daughter cultural transmission
L Full nvar nvar = L(6) ! mother-daughter cultural transmission

Compute (H*Z*7Z)@A*(I+H@(U*(D+D)*V"))*X* + C*(F*(E+D*P*L)+M*(L
+D*P*E)+(1)*O*(1))*Y’ +A*((H*Z) @ (U*E4+U*D*P*L+V*L+V*D*P*E))*Y’ +
C*((H*2)@(F*U+F*P*D*V4+M*V+M*P*D*U))*X’ +H@QH@N*B”/

Option No_output

End

T

IHCONSTRAINTS
i

Group 16: Genetic Constraint (Equation 3) SON=DAUGHTER
Data Constraint

Matrices

D Full nvar nvar = D(1) | assortative mating delta paths

G Symm nvar nvar = G(2) I additive genetic covariance SON

J Symm nvar nvar =1(3) ! additive genetic covariance DAUGHTER
U Low nvar nvar = U(4) ! additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

Z Full nvar nvar = Z(4) | genetic correlation between generations
HFull11=H®#4) ! scalar, .5

I Iden nvar nvar ! to form segr var, .51 + var(A) parents
Constraint G =H@(H*Z*Z)@I1+H*Z*Z) @1+(H*Z*Z)@(U*(D+D)*V")+I) /
Option Rsidual

End

Group 17: A-C Constraint (Equation 2) soN
Data Constraint

Matrices

D Full nvar nvar = D(1) | assortative mating delta paths

F Full nvar nvar = F(4) ! father-son cultural transmission
HFull11=H®#4) I scalar, .5

M Full nvar nvar = M(4) ! mother-son cultural transmission
P Symm nvar nvar = P(1) ! within person covariance (Rp)

S Full nvar nvar = S(2) ! A-C covariance sON
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U Low nvar nvar = U(4) | additive genetic paths FATHER

V Low nvar nvar = V(4) ! additive genetic paths MOTHER

Z Full nvar nvar = Z(4) | genetic correlation between generations
Constraint S =(H*Z)@U*(F’+D*P*M’) + (H*Z)@V*(M’+D*P*F")) /
Option Rsidual

End

Group 18: A-C Constraint (Equation 2) DAUGHTER
Data Constraint

Matrices

D Full nvar nvar = D(1) | assortative mating delta paths

E Full nvar nvar = E(6) | father-daughter cultural transmission
HFull11=H(4) I scalar, .5

L Full nvar nvar = L(6) ! mother-daughter cultural transmission
P Symm nvar nvar = P(1) ! within person covariance (Rp)

T Full nvar nvar = T(3) ! A-C covariance DAUGHTER

U Low nvar nvar = U(4) ! additive genetic paths FATHER

V Low nvar nvar = V(4) I additive genetic paths MOTHER

Z Full nvar nvar = Z(4) | genetic correlation between generations
Constraint T =H*Z)@U*(E’+D*P*L’) + (H*Z)@V*(L'+D*P*E’)) /
Option Rsidual

End

Group 19: Phenotypic Variance Constraint (Equation 5) sox

Constraint

Matrices

R Symm nvar nvar = R(8) ! common environment covariance
C Low nvar nvar = C(2) ! common environment paths

G Symm nvar nvar = G(2) I additive genetic covariance (Ra)
J Low nvar nvar free I specific environment paths

A Low nvar nvar = A(2) ! additive genetic paths

P Symm nvar nvar = P(1) ! within person covariance (Rp)

S Full nvar nvar = S(2) ! A-C covariance

N Low nvar nvar = N(8)

Constraint P=(A*G*A’ + C*R*C’ + J*J'+ A*S*C’ + C*S™A’ + N*N’) /
Option Rsidual

Start 3J 11

End
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Group 20: Phenotypic Variance Constraint (Equation 5) DAUGHTER
Constraint
Matrices
Q Symm nvar nvar = Q(11) ! common environment covariance
Y Low nvar nvar = Y(3) ! common environment paths
I Symm nvar nvar =1(3) I additive genetic covariance (Ra)
K Low nvar nvar free ! specific environment paths
X Low nvar nvar = X(3) ! additive genetic paths
P Symm nvar nvar = P(1) ! within person covariance (Rp)
T Full nvar nvar = T(3) ! A-C covariance
B Low nvar nvar = B(11)
Constraint P=(X"T*X’ + Y*Q*Y’ + K*K'+ X*T*Y’ + Y*T™*X’ + B*B’) /
Option Rsidual
Start 3K 11
End
Group 21: Phenotypic Variance Constraint (Equation 5) FATHER
Constraint
Matrices
U Low nvar nvar = U(4) ! additive genetic paths FATHER
E Low nvar nvar free I specific environment paths FATHER
I Ident nvar nvar ! matrix with 1s for var(A) in parents
P Symm nvar nvar = P(1) ! within person covariance (Rp)
Constraint P=(U*T*U’ + E*E’) /
Option Rsidual
Start 7E 11
End
Group 22: Phenotypic Variance Constraint (Equation 5) MOTHER
Constraint
Matrices
V Low nvar nvar = V(4) ! additive genetic paths MOTHER
E Low nvar nvar free I specific environment paths MOTHER
I Ident nvar nvar ! matrix with 1s for var(A) in parents
P Symm nvar nvar = P(1) ! within person covariance (Rp)
Constraint P=(V*[*V’ + E*E’) /
Option Rsidual
Start 7E 11
End
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Group 23: Common Environment Constraint (Equation 4) son

Constraint

Matrices

B Iden nvar nvar ! common environment residual variance=1
R Symm nvar nvar = R(8) ! common environment covariance
F Full nvar nvar = F(4) ! father-son cultural transmission
M Full nvar nvar = M(4) ! mother-son cultural transmission
P Symm nvar nvar = P(1) ! within person covariance

W Full nvar nvar = %E1 ! spouse covariance

Constraint R =(M*P*M’ + F*P*F’ + M*W*F’ + F*W*M’ + B) /
Option Rsidual

End

Group 24: Common Environment Constraint (Equation 4) DAUGHTER

Constraint

Matrices

B Iden nvar nvar ! common environment residual variance=1
Q Symm nvar nvar = Q(11) ! common environment covariance

E Full nvar nvar = E(6) | father-daughter cultural transmission

L Full nvar nvar = L(6) ! mother-daughter cultural transmission

P Symm nvar nvar = P(1) ! within person covariance

W Full nvar nvar = %E1 | spouse covariance

Constraint Q =(L*P*L’ + E*P*E’ + L*W*E’ + E*W™L’ + B) /
Option Rsidual
End

mnm

IIDATA
1

G25 - MZM Twins and parents

Data Nlnput_vars= 26

Missing=-1

ORdinal_data file=sport_1995_1993_1991_mx.dat
LABELS trappreg twzyg

agel sexl spl

age2 sex2 sp2

age31 sex31 sp31

agedl sex41 sp4l
agell sex11 spll
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agel2 sex12 sp12
agel6 sex16 spl6
agel7 sex17 spl7

Select if twzyg = 1; I select MZM’s
Select agel spl

age2 sp2

age31 sp31

age4l1 sp4l

agell spll

agel2 spl2

agel6 spl6

agel7 spl7 ;

Definition agel age2 age31 age41 agell agel2 agel6 agel7;

Begin Matrices;

P Symm nvar nvar = P1 ! Within person covariances
A Full nvar nvar = %E1 ! Spouse covariances

B Full nvar nvar = %E4 ! Father-son covariances

C Full nvar nvar = %E5 ! Mother-son covariances

D Full nvar nvar = %E6 ! Father-daughter covariances
E Full nvar nvar = %E7 ! Mother-daughter covariances
F Full nvar nvar = %ES8 ! MZM twin covariances

G Full nvar nvar = %E9 ! DZM twin covariances

H Full nvar nvar = %E10 ! sibMM covariances

I Full nvar nvar = %E11 ! MZF covariances

J Full nvar nvar = %E12 I DZF covariances

K Full nvar nvar = %E13 ! sibFF covariances

L Full nvar nvar = %E14 I DOS covariances

M Full nvar nvar = %E15 I'sibOS covariances

T Full nthres nind Free ; IThresholds

N Lower nthres nthres Fixed ;

O Full nthres nind Fixed; IBeta first covariate

R Full nthres nind Fixed; !Observed first covariate

End Matrices;

Value 1 N 11 - N nthres nthres
ISpecify different thresholds for sons, daughters, fathers and mothers
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Specify T 20 20 40 50 20 20 30 30

ISpecify 1 Beta for sons, daughters, fathers and mothers
Specify O 80 80 80 80 80 80 80 80

Specify R agel age2 age31 age41 agell agel2 agel6 agel7

Thresholds N*T+0O.R;

Covariance ( P|F|B|C|H|H|M|M _
FIP|B|C|H|H|M|M_
B|B|P|A|B|B|D|D_
CI|C|A|P|C|C|E|E_
H|H|B|C|P|H|M|M_
H|H|B|C|H|P|M|M_
M|M|D|E|M|M|P|K_
M|M|D|E|M|M|K|P) ;

Start-0.65T 11-T 1 nind
Start2.1011-0 1 nind

Bound-33T11-T 1 nind
Option Rsiduals
End

Group 26 - DZM twins and parents
Data NInput_vars= 26

Missing=-1

ORdinal_data file=sport_1995_1993 1991 mx.dat
LABELS trappreg twzyg

agel sex1 spl

age2 sex2 sp2

age31 sex31 sp31l

age4l sex41 sp4l

agell sex11 spll

agel2 sex12 sp12

agel6 sex16 spl6

agel7 sex17 spl7

Select if twzyg =2; I select DZM'’s
Select agel spl
age2 sp2
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age31 sp31
age4l sp41
agell spll
agel2 spl2
agel6 spl6
agel7 spl7 ;

Definition agel age2 age31 age41 agell agel2 agel6 agel7;

Begin Matrices;

P Symm nvar nvar = P1 ! Within person covariances
A Full nvar nvar = %E1 ! Spouse covariances

B Full nvar nvar = %E4 ! Father-son covariances

C Full nvar nvar = %E5 ! Mother-son covariances

D Full nvar nvar = %E6 ! Father-daughter covariances
E Full nvar nvar = %E7 ! Mother-daughter covariances
F Full nvar nvar = %ES8 I MZM twin covariances

G Full nvar nvar = %E9 ! DZM twin covariances

H Full nvar nvar = %E10 ! sibMM covariances

I Full nvar nvar = %E11 ! MZF covariances

J Full nvar nvar = %E12 I DZF covariances

K Full nvar nvar = %E13 ! sibFF covariances

L Full nvar nvar = %E14 I DOS covariances

M Full nvar nvar = %E15 I'sibOS covariances

T Full nthres nind Free ; IThresholds

N Lower nthres nthres Fixed ;

O Full nthres nind Fixed; Beta first covariate

R Full nthres nind Fixed; 10bserved first covariate

End Matrices;

Value 1 N 11 - N nthres nthres

ISpecify different thresholds for sons, daughters, fathers and mothers
Specify T 2020 40 50 20 20 30 30

ISpecify 1 Beta for sons, daughters, fathers and mothers

Specify O 80 80 80 80 80 80 80 80

Specify R agel age2 age31 age4l agell agel2 agel6 agel7

Thresholds N*T+O.R;
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Covariance ( P|G|B|C|H|H|M|M_
G|P|B|CIHIHIM|M_
B|B|P|A|B|B|D|D_
C|C|A|P|C|C|E|E_
HH|B|C|PIHIM|M_
H|H|B|C|H|P|M|M_
M|M|D|E|M|M|P|K_
M|M|D|EIM|M|K|P) ;

Start-0.65T11-T 1 nind
Start 2.1 0 11-0 1 nind

Bound-33T11-T 1 nind
Option Rsidual
End

G27 - MZF Twins and parents
Data NInput_vars= 26
Missing=-1

ORdinal_data file=sport_1995_1993_1991_mx.dat
LABELS trappreg twzyg
agel sex1 spl

age2 sex2 sp2

age31 sex31 sp3l

age4l sex41 sp4l

agell sex11 spll

agel2 sex12 spl2

agel6 sex16 spl6

agel7 sex17 spl7

Select if twzyg = 3; I select MZF’s

Select agel spl
age2 sp2

age31 sp31
aged4l sp4l
agell spll
agel2 spl2
agel6 spl6
agel7 spl7 ;
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Definition agel age2 age31 age41 agell agel2 agel6 agel7;
Begin Matrices;

P Symm nvar nvar = P1 ! Within person covariances
A Full nvar nvar = %E1 ! Spouse covariances

B Full nvar nvar = %E4 ! Father-son covariances

C Full nvar nvar = %E5 ! Mother-son covariances

D Full nvar nvar = %E6 ! Father-daughter covariances
E Full nvar nvar = %E7 ! Mother-daughter covariances
F Full nvar nvar = %ES8 I MZM twin covariances

G Full nvar nvar = %E9 ! DZM twin covariances

H Full nvar nvar = %E10 ! sibMM covariances

I Full nvar nvar = %E11 I MZF covariances

J Full nvar nvar = %E12 ! DZF covariances

K Full nvar nvar = %E13 ! sibFF covariances

L Full nvar nvar = %E14 I DOS covariances

M Full nvar nvar = %E15 I sibOS covariances

T Full nthres nind Free ; IThresholds

N Lower nthres nthres Fixed ;

O Full nthres nind Fixed; |Beta first covariate

R Full nthres nind Fixed; 10bserved first covariate

End Matrices;

Value 1 N 11 - N nthres nthres

ISpecify different thresholds for sons, daughters, fathers and mothers
Specify T 30 30 40 50 20 20 30 30

ISpecify 1 Beta for sons, daughters, fathers and mothers

Specify O 80 80 80 80 80 80 80 80

Specify R agel age2 age31 age41 agell agel2 agel6 agel7

Thresholds N*T+O.R;

Covariance ( P|I|D|E|M|M|K|K_
I|/PID|E|M|M|K|K_
D|D|P|A|B|B|D|D_
E|E|A|P|C|C|E|E_
M|M|B|C|P|H|M|M_
M|M|B|C|H|P|M|M_
KIKIDIE|M|M|P|K_
K|K|D|E|M|M|K|P) ;
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Start-0.65T11-T 1 nind
Start 2.1 0 11-0 1 nind

Bound-33T11-T 1 nind
Option Rsidual
End

Group 28 - DZF twins and parents

Data NInput_vars= 26
Missing=-1

ORdinal_data file=sport_1995_1993_1991_mx.dat

LABELS trappreg twzyg
agel sex1 spl

age2 sex2 sp2

age3l sex31 sp31

age4l sex41 sp4l

agell sex11 spll

agel2 sex12 spl2

agel6 sex16 spl6

agel7 sex17 spl7

Select if twzyg = 4;

Select agel spl
age2 sp2

age31 sp31
aged4l1 sp4l
agell spll
agel2 spl2
agel6 spl6
agel7 spl7 ;

I select DZF’s

Definition agel age2 age31 age41 agell agel2 agel6 agel7;

Begin Matrices;

P Symm nvar nvar = P1
A Full nvar nvar = %E1
B Full nvar nvar = %E4
C Full nvar nvar = %E5
D Full nvar nvar = %E6
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E Full nvar nvar = %E7 ! Mother-daughter covariances
F Full nvar nvar = %E8 ! MZM twin covariances
G Full nvar nvar = %E9 ! DZM twin covariances
H Full nvar nvar = %E10 ! sibMM covariances

I Full nvar nvar = %E11 ! MZF covariances

J Full nvar nvar = %E12 ! DZF covariances

K Full nvar nvar = %E13 ! sibFF covariances

L Full nvar nvar = %E14 I DOS covariances

M Full nvar nvar = %E15 1 sibOS covariances

T Full nthres nind Free ; IThresholds

N Lower nthres nthres Fixed ;

O Full nthres nind Fixed; Beta first covariate

R Full nthres nind Fixed; 10bserved first covariate
End Matrices;

Value 1 N 11 - N nthres nthres

ISpecify different thresholds for sons, daughters, fathers and mothers
Specify T 30 30 40 50 20 20 30 30

ISpecify 1 Beta for sons, daughters, fathers and mothers

Specify O 80 80 80 80 80 80 80 80

Specify R agel age2 age31 age41 agell agel2 agel6 agel7

Thresholds N*T+O.R;

Covariance ( P|J|D|E|M|M|K|K_
JIPID|E|M|M|K|K_
D|D|P|A|B|B|D|D_
E|E|A|P|C|C|E|E_
M|M|B|C|P|H|M|M_
M|M|B|C|H|P|M|M_
KIK|IDIE|M|M|P|K_
K|IK|IDIE|M|M|K|P) ;

Start -0.65 T 11-T 1 nind
Start 21 0O 11-0O 1 nind

Bound-33T11-T 1nind
Option Rsidual
End
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Group 29 - DOS-MF twins and parents
Data NInput_vars= 26

Missing=-1

ORdinal_data file=sport_1995_1993_1991_mx.dat
LABELS trappreg twzyg

agel sex1 spl

age2 sex2 sp2

age31 sex31 sp31

age4] sex41 sp4l

agell sex11 spll

agel2 sex12 sp12

agel6 sex16 spl6

agel7 sex17 spl7

Select if twzyg = 5; I select DOS-MF’s

Select agel spl
age2 sp2

age31 sp31
age4l sp4l
agell spll
agel2 spl2
agel6 spl6
agel7 spl7 ;

Definition agel age2 age31 age41 agell agel2 agel6 agel7;

Begin Matrices;

P Symm nvar nvar = P1 ! Within person covariances
A Full nvar nvar = %E1 ! Spouse covariances

B Full nvar nvar = %E4 ! Father-son covariances

C Full nvar nvar = %E5 ! Mother-son covariances

D Full nvar nvar = %E6 | Father-daughter covariances
E Full nvar nvar = %E7 ! Mother-daughter covariances
F Full nvar nvar = %ES8 ! MZM twin covariances

G Full nvar nvar = %E9 ! DZM twin covariances

H Full nvar nvar = %E10 ! sibMM covariances

[ Full nvar nvar = %E11 I MZF covariances

J Full nvar nvar = %E12 I DZF covariances

K Full nvar nvar = %E13 ! sibFF covariances
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L Full nvar nvar = %E14 I DOS covariances

M Full nvar nvar = %E15 I'sibOS covariances

T Full nthres nind Free ; IThresholds

N Lower nthres nthres Fixed ;

O Full nthres nind Fixed; IBeta first covariate

R Full nthres nind Fixed; !0bserved first covariate
End Matrices;

Value 1 N 11 - N nthres nthres

ISpecify different thresholds for sons, daughters, fathers and mothers
Specify T 20 30 40 50 20 20 30 30

ISpecify 1 Beta for sons, daughters, fathers and mothers

Specify O 80 80 80 80 80 80 80 80

Specify R agel age2 age31 age41 agell agel2 agel6 agel7

Thresholds N*T+O.R;

Covariance ( P|L|B|C|H|H|M|M_
LIPIDIEI[M|M|K|K_
B|D|P|A|B|B|D|D_
C|IE|A|P|C|CI|E|E_
HIM|B|C|PIH|M|M_
HIM|B|C|H|P|M|M_
M|K|D|E|M|M|P|K_
M|K|D|E|IM|M|K|P) ;

Start -0.65T11-T 1 nind
Start2.1011-01nind

Bound-33T11-T 1 nind
Option Rsidual
End

TUELLIIEERR e

' SUMMARIZE RESULTS
PILLLTLL T

Group 30: Print parameter estimates SON and FATHER
Data calc
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Matrices

A Low nvar nvar = A(2)
O Full nthres nind = B(29)
C Low nvar nvar = C(2)
D Full nvar nvar = D(1)

E Low nvar nvar = E(21)
F Full nvar nvar = F(4)

G Symm nvar nvar = G(2)
J Low nvar nvar = J(19)

M Full nvar nvar = M(4)
N Low nvar nvar = N(8)
P Symm nvar nvar = P(1)
R Symm nvar nvar = R(8)
S Full nvar nvar = S(2)

T Full nthres nind = T(29)
O Full nvar nvar = O(14)
U Low nvar nvar = U(4)

Z Full nvar nvar = Z(4)
Compute

! additive genetic paths son

! Beta coeff age on thresholds DOS group
! common environment paths soN

! assort mating delta paths from group 1

| specific environment paths FATHER

! cultural transmission FATHER-SON

! additive genetic covariance (Ra)

I specific environment paths son

! cultural transmission MOTHER-SON

! non-additive genetic paths son

! within person covariance (Rp)

! common environment var (Rc) son

! A-C covariance SON

! threshold son, daughter, father, mother

! covariance between C soN and DAUGHTER
! additive genetic paths FATHER

| genetic correlation between generations

\vech(a) \vech(n) \vech(c) \vech(j) \m2v(d)_\vech(g)_\vech(r)_

\m2v(s) \m2v(m) \m2v(f) /

End

Group 31: Print parameter estimates DAUGHTERs and MOTHERS

Data calc

Matrices

A Low nvar nvar = X(3)
C Low nvar nvar = Y(3)
D Full nvar nvar = D(1)
E Low nvar nvar = E(22)
F Full nvar nvar = E(6)

G Symm nvar nvar = [(3)
J Low nvar nvar = K(20)
M Full nvar nvar = L(6)
N Low nvar nvar = B(11)
P Symm nvar nvar = P(1)
R Symm nvar nvar = Q(11)
S Full nvar nvar = T(3)

O Full nvar nvar = O(14)
V Low nvar nvar = V(4)
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I additive genetic paths DAUGHTER

! common environment paths DAUGHTER

! assort mating delta paths from group 1

I specific environment paths MOTHER

! cultural transmission FATHER-DAUGHTER

I additive genetic covariance (Ra)

I specific environment paths DAUGHTER

! cultural transmission MOTHER-DAUGHTER
! non-additive genetic paths DAUGHTER

! within person covariance (Rp)

! common environment var (Rc) DAUGHTER
! A-C covariance DAUGHTER

! covariance between C soN and DAUGHTER
! additive genetic paths MOTHER
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Z Full nvar nvar = Z(4) | genetic correlation between generations
Compute

\vech(a)_\vech(n) \vech(c) \vech(j)_\m2v(d)_\vech(g)_\vech(r)_

\m2v(s) \m2v(m) \m2v(f) /

Option Rsidual nd=3

!Option df=-4 !To be used when cultural transmission@0
Option func 1.e-10

Option TH=-5

Option multiple issat

End

Save gen_adol.mxs

Get gen_adol.mxs

! drop cultural transmission fa-so
DropF411

End

Get gen_adol.mxs

I drop cultural transmission fa-da
DropE611

End

Get gen_adol.mxs

! drop cultural transmission mo-so
DropM411

End

Get gen_adol.mxs

! drop cultural transmission mo-da
DropL 611

End

Get gen_adol.mxs

I drop cultural transmission same-sex effects P-O
DropF411

DropL 611

End
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Get gen_adol.mxs

! drop cultural transmission opposite-sex effects P-O
DropM411

DropE611

End

Get gen_adol.mxs

! drop all cultural transmission
DropF411

DropM411

DropE611

DropL 611

End

Get gen_adol.mxs

! drop all cultural transmission and C
DropF411

DropM411

DropE611

DropL 611

DropC211

DropY311

DropO 1411

End

Get gen_adol.mxs

! drop A in males and females
DropA211

DropX311

End

Get gen_adol.mxs
! drop assortment
DropD111

End

Get gen_adol.mxs

! no qual sex diff C
Drop@101411

End
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Get gen_adol.mxs
I no sex differences
EQA211X311
EQC211Y311
EQJ1911K2011
'IEQNS811B1111
EQF411E611
EQM411L611
Drop@1 01411
End
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Expected covariances among
parents and offspring based

on parent-offspring model specified
in Appendix B
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Note that it is assumed that the phenotypes are standardized (vari-
ances=1). G1 to G24 refer to the groups in the Mx script (see Appendix B)
where the covariances are specified. The same notation for parameters is

used as in Figure 8.1.

G1 - Father-Mother covariance

cov (Pyy, Pyo) =D

G2 - Phenotype-Genotype covariance Son

cov (Py,, Ay,) = ag, * var (Ay,) + ¢ * cov (A,

Co)

G3 - Phenotype-Genotype covariance Daughter

cov (P, A,,)=ay, *var (A,,) + ¢, *cov (A4,,,C,,)

G4 - Father-Son covariance

cov (P, Py) =40 * (Laso T D ¥ tyoso) + 0.5 * @y, *agy+ 0.5 % ay " ay, * D
G5 - Mother-Son covariance
cov (Pyos Pso) = 60 * (Byoso T D ¥ tipso) T 0.5 2y * agg+ 0.5 % a2, *a,* D
G6 - Father-Daughter covariance
cov (P, Ppy) = cpy * (iapa + D* tyops) + 05 %@y, *ay, +05%a, *a,, * D
G7 - Mother-Daughter covariance
cov (Pyos Ppy) = o0 ™ (yopa T D™ figpa) 0.5 @y " ap,+ 05 % 4, *ay, * D
G8 - MZM Twin covariance
cov (MZM) = a’,,* var (Ay,) + c*, *var (Cy) +2 * ay, * ¢ * cov (A, Cy)
G9 - DZM Twin covariance
cov (DZM)=0.5%a’* (1 +a,, * a,,* D)+’ *var (C,) +
2% ay, " ¢, * cov Aso’ C )
G10 - Male sibling covariance
cov (P, P,)=05%a’ * (1 +a,, *a,,* D)+’ *var (Cy) +
2% ay, * ey, * cov (A, Cy)
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G11 - MZF Twin covariance

cov (MZF)=a?),*var (A,,) + c*,, *var (C,,) +2 % a,, * ¢, *cov (4,,, C,,)

G12 - DZF Twin covariance
cov (DZF)=05%a*,* 1+ a,, *a,,* D)+ c?,, *var (C,,) +
2%ay, ¥y Foov (A, C,)

DA’

G13 - Female sibling covariance
cov (P, P, )=05%a, *(1+a, *a,,*D)+c?,, *var (C,,) +
2%a,, e, Feov(A,, C,)

DA?

G14 - DOS Twin covariance
cov (DOS)=05*ay, *a,, * (1 +a,, *a,,* D)+

CSO* DA*( ASO(FADA+D* MODA)+ OSO(MODA+D* FADA>+rCOS)+

05 * dSO * * (d FA DA * D * M() DA + dMO tMO,DA * D * MO DA) +

0.5 65 ™ apy ™ @y ™ fipso + o * D™ Linso + Ao ™ fioso T %ea * D™ hyoso)

G15 - Opposite-sex sibling covariance

cov (P, P) =05%a, *a,, * (1+ay, * a,,* D)+

CSO * CDA * (Z‘FA,SO ( FADA + D* MODA) + IMO§0 < MO,DA + D* FADA) + rCOQ) +

05 * ﬂSO * CDA * <dFA IFA,DA D IMO DA lMO,DA * D IMO DA)

05 * CSO * dDA * <ﬂFA * l‘FA,SO * D * FA SO + aMO * l‘MO,SO * D * MO SO)

G16 - Genetic variance constraint Son=Daughter

var (A,) =var (A4,,)=05*(1+a, *D*a,,) +05

G17 - A-C covariance constraint Son

cov (ASO’ C ) 05 * FA* ( FASO+D* MOSO) + 05 *ﬂ (0] * ( MO,SO +D* FASO)
G18 - A-C covariance constraint Daughter

cov (Ay,, Cpy) =05 % ay, * (4 pa+ D ¥ 2yop0) T 0.5 a0 ™ (tyopa + D ¥ 2y p0)
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G19 - Phenotypic variance constraint Son
var (Py)) =a’, * var (d,,) + ¢’ *var (C,) + e’ +

% £ %
2% ag, * c5 ™ cov (A, C)

G20 - Phenotypic variance constraint Daughter
var (P,,)=a?,, *var (A4,,) + ¢, *var (C,,) + e, +

* * *
2%ay, * ¢, Feov (A, C.)

G21 - Phenotypic variance constraint Father

var (P,,)=a’, +e%,

G22 - Phenotypic variance constraint Mother

var (P, ) =a’,,+ e’

G23 - Common environment variance constraint Son

— 2 2
var (CSO> =17 MO,SO +1 FA,SO + 2 * tMO,SO * D * l‘FA,SO + 1

G24 - Common environment variance constraint Daughter

— 72 2 * *
var (CDA) =1 MO,DA +7 FA,DA + 2 iMO,DA D* lLFA,DA +1
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