Univariate modeling

Sarah Medland
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| Starting at the beginning...

— The algebra style used in Mx expects 1 line per
case/family

— (Almost) limitless number of families and variables

— Missing data

|

e Default missing code is NA
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— Quick R - http://www.statmethods.net/

e

) | * No missing covariates/definition variables!
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Selecting and sub-setting data

ate data sets for the MZ and

% Select Data for LAnalysis

mzData <— zubset({twinData, zyvg—l, ci{=selVars, covvars))
dzData <—- subset(twinData, zyvg=—:>, c(=elVars, covvars))

e Check data is numeric and behaves as
expected

cov (dzData, use=“complete”)
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Common problem

e Problem: data contains a non numeric

> covidesData, use="completa™)
bmil bmiZ
bmil 0.39205473 0.2872594
bmiz 0.2872534 0.5657751
Marning message:

In covidzData, use = "cowmplete®™)] @ Nis introduced by coercion
> colMeans (mzData, na.rm=TRUE]
Error in colMeans (wms=Dats, na.rm
> colMeans (dzData, na.rm=TRUE]
ErFDr in colMeans(dzlata, na.rm

TRUE) : '"x!' mwust be numeric

TRUE) : '=x' mwust be numeric

1 a8.35 5 2 &1 79 1.5999 1.7998 19.9219 24.3827 20.9427 22.
20188 1 B8.37 5 2 53 65 1.5698 1.73 21.5019 21.7181 21.477 21.
28284 1 8.53 L 1 e 64 1.6299 HA 21.83 M A M
283908 1 .37 L 2 64 73 1.6499 1.8208 23.5678 21.7982 221813 21.

1 - L 2 6@ i7 1.6299 1.73 22_.5827 25,7276 21.82083 22.

Equivalent Mx Classic error - Uh-oh... I'm having trouble reading a
number in D or E format
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Important structural stuff

,3 e openMx has avery fluid and flexible stucture

* Each code snlppet is being saved as an object

We tend to reuse the object names in our
scripts

This makes it very important to create a new
project for each series of analyses

Remember the project also contains the data
so these files can become very large.
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Matricegare the BallelE

mxMatrix( type="Lower", nrow=nv, ncol=nv, free=TRUE,
values=.6, label="al1l", name="a" ), #X

 Many types eg. type="Lower"

"«

Denoted by names eg. name="a

Size eg. nrow=nv, ncol=nv

e All estimated parameters must be placed in a matrix
& Mx must be told what type of matrix it is
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* Thinking about

* Imagine an ACE model

L Solution space bounded
~ byCls
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- |Choosing the model
| * ACEvsADE
— With twins alone can’t joint estimate ACDE

N

— Options
* Add in an extra relationship
* Fix one of these parameters and estimate the other 3

* Accept this limitation
— All models are wrong some are useful (George E. P. Box)

* Reject the twin model, pretend genes have no
influence and interpret biological inheritance as a
, social phenomenon
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— No 1 size fits all solution
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Quantifying and Addressing Parameter
| Indeterminacy mn the Classical Twin Design

| *Queenshkind Institute of Medical Research, Brisbane, Australa
| ‘5chool of Psychology, Univer sity of New England, Armidak, Australia

Table 1

| "Center for Society and Geretics, University of California, Los Ange ks, United States of America

Methods of Obtaining V,, V, and V,, from £V, and CV_ and the
Boundaries of the Parameter $pace Given Eight Different Pairs of
Fixed Parameters Possible in Twin-Only Designs
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| Whatis D again?

* Dominanc ers to non-additive genetic
effects resulting from interactions between
alleles at the same locus or different loci
(epistasis)

Genotypic Value
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What is D again?

 DZ twins/full siblings share
— ~50% of their segregating DNA &

— for ~¥25% loci they share not only the genotype
but also the parental origin of each allele

O
.
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* DZ twins/full siblings sha
comes from

— ~50% of their segregating DNA &

— for ~25% loci they share not only the geno
but also the-parental origin of each allele

Consider a mating between mother AB x father CD:

Sibl | This is where the .25D
comes from

BC | BD
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T1 "-—I-l = Tg 1 - IJ—"' Tg

- MZ DZ
a2+c2+e? a2+c2 aZ+c2+e? .5a2+c?

a2+c2 2 .5a%+ a2+c2+e?




Additive genetic effects

 Why is the coefficient
for DZ pairs .57

* Average genetic

between siblings/D
twins

MZ




Common environmental effects
* Coefficient =1 for MZ and DZ pairs

e Equal environment assumption —
for all the environmental
influences THAT MATTER there is
ON AVERAGE no differences in
\ the degree of environmental
4 sharing between MZ and DZ pairs
2 MZ DZ
al+c2+e?  a’+c? a’+c’+e?
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| Today we will run an ACE model

" |+ Open RStudi
e faculty/sar 16/Tuesdayl
* Copy everything
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| Today we will run an
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# Create Matrices for Path Coefficients

pathi <—- mxMatrix({ tyvpe="Lower", nrow=nwv, ncol=nv, free=TRUE, wvalues==z=vFa,
label="z11", lbound=1bPa, name="za" }

- pathC <—- mxMatrix({ tyvpe="Lower", nrow=nwv, ncol=nv, free=TRUE, wvalues==svPa,
label="c11", lbound=1bPa, name="c" }

pathE <—- mxMatrix({ type="Lower", nrow=nwv, ncol=nv, Lfree=TRUE, wvalues==svPe,
label="=11", lbound=1bPa, name="z" }
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We are going to include the effect of
age on the means
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% Create Matrices for Covariates and linear Eegrezszion Coefficients
defige <— mxMatrix({ type="Full", nrow=1l, ncol=l, Ifree=FALSE,
labels=c("data.age"), name="Lges" }

pathB <— mxMatrix( type="Full", nrow=l, ncol=l, free=TRUE,

values=.01, label="E11", name="L" )

# Create Algebra for expected Mean Matrices

meanis <-— mxMatrix( type="Full", nrow=l, ncol=ntv, Iree=TRUE,
values=gvMe, label=s="xhmi", name="mean:" )}

expMean <-— mxfAlgebra( expression= meaniG + ckbind(b%*¥*3Age,b¥**3hge),

name="expl=san™ )
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| Covariances

% Create Llgebra for Variance Components

COVA <- mxAlgebra({ expression=a **% t({a), name="4"
cowvC <- mxdlgebra({ expression=c %*% t({c), name="C"
COVE <- mxAlgebra( expression=e %*% t({e), name="E"

expCovHiI <- mxBAlgebra({ expression= chind(A+C+E, 24+C),

chbind{(A+C, A+CH+E) ), name="explCovHi"
expCovDZ <- mxBAlgebra( expression= chind{(A+C+E, O.-Fx3TL4+C),

chind({C.3x384+C, A+CH+E) ), name="explCowvDi™ }




dzDpata 351 obs. of 2 wvariables

mzData 569 obs. of 2 wvariables
;5 . twinData 3808 obs. of 12 variables
n Values
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% Create DatapPbjects for Multiple Groups
<— mxData( observed=mzData, type="raw" )
<— mxData( observed=dzData, type="raw" )

# Create Expectation Cbjects for Multiple Groups
<— mxExpectationMormal { covariance="explovHI", means="expMean"
dimnames=zelVars )
expDZ <—- mxExpectationNormal { covariance="expCovDZI", means="expMean"
dimnames=selVars )
funML <— mxFitFunctionML ()}

To fit a model to data, the differences between the observed covariance matrix
-and model-implied expected covariance matrix are minimized.
Objective functions are functions for which free parameter values are chosen
such that the value of the objective functlon is minimized.
mxFitFunctionML() us 1 maximum likelihood to prowde
maximum lik : )




£ Create Hndel Chijects fDI‘HﬂltiplE Grnﬁps
parcs <— li=t({pathB, meanG, pathi, pathC, pathE, covik, covl, covE,
defs= =<— li=t{defige)
model1MZ <— mxModel { name="MHZ", pars, defs, expMean, covHi, expCovHMZ,

dataMs, expMZ, funHL )
modelDZ meMHModel { name="0DZ", pars, defs, expHMean, covDZ, explovDZ,
' dataDZ, expDZ, funML )

mEFitFunctionMultigroup{ o("HZ","DZ")} )

FTT g

<— rep("'VC' . nov)
<- rep{c('L','C"','E','SL",
<- mexAlgebra( expression=cbind(A,C,E,L/V,C/V,E/V),

name=""C", dimnames=list{rowvC,colWVC))

SCY, '"SE! each=nwv
r r

# Create Confidence Interval Objects
. ciACE <— mxCI{ "VC[1,1:31" )

# Build Model with Confidence Intervals
model ACE <- mxModel { "onsLCEca", pars, modelMZ, modelDZ, mualti, estWVC, ciidlE )

# RUN MCDEL

# Run ACE Model
TithACE <— mxBun{ modelflCE, intervals=T )

sumiCE <— summary({ £italE }
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What to report

|« Summary

— Usually fro simplified ‘saturated’ model

N,
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e Standardized estimates

— Easier to conceptualise

* ie 40% of the phenotypic variance vs a genetic effect of
2.84

e Can easily be returned to original scale if summary
statistics are provided
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| » Path coefficients

— Very important in multivariate analyses

* Gives a much clearer picture of the directionality of
effects

Variance components/proportion of variance
explained

Genetic correlations
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How to report it?

— onyx (Java b ed cross platform)

 http://onyx.brandmaier.de/
— Clasic MX GUI (complex to setup in mac)
 http://www.vipbg.vcu.edu/vipbg/mxgui/

TV s AR

— umx with graphviz (complex to setup in wmdows)
e See Tim’s talk from yesterday

-

— omnigraffle (mac only)
 https://www.omnigroup.com/omnigraffle

——
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General Advice/Problem solving *

- | « Scripting styles differ
* Check the sample description
* Learn to love the webpage







