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What is OpenMx

® A free, full-featured, open source SEM
package

® Runs on Windows, Mac OS-X, and Linux
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OpenMx Features

A new approach to model specification
Allows both path-style and matrix-style scripting
Flexible optimization including nonlinear constraints

Web—based forums, tutorials, and a wiki
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OpenMx Models

Multivariate Normal Structural Equation Models
Multigroup Models, e.g. Behavior Genetic
Full Information Maximum Likelihood

Mixed Effects and Multilevel
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OpenMx Commands

mxModel

Zero or more Zero or one

mxAlgebras mxData

mxConstraints Options

mxModels Output

Friday, March 11, 2011



OpenMx Process
PREE mxModel( name="myModelName"

mxMatrix(),

mxMatrix(),
mxAlgebra(),

mxConstraint(),

mxModel(
mxObjective(),

m S M mxRun( testModel )
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MxModel R Objects

R Obijects



Univariate Model
Raw Data -Matrix-Style

#example: Model to estimate means/ variances

require(OpenMx)
univModel <- mxModel( :
mxMatrix( type="Symm", nrow=1, ncol=1, free=T,
values=1, name="expCov" ),
mxMatrix( type="Full", nrow=1, ncol=1, free=T,
values=0, name="expMean" ),

mxData( observed=testData, type="raw" ),
mxFIMLObjective(

covariance="expCov",
means="expMean",
dimnames=selVars )

)

univiEit <= mxRunCunivModel)
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Multivariate Model
Multi-Group

manifestVars <-("mo3tl","mo7tl1l","molOtl", "mol2tl"..)
nv <- 4 # number of variables
factorModel <- mxModel(“factor”,
mxModel(“AT1”, ....),
# parameters in mxMatrices, mxAlgebras

mxModel(“V/ 1”7, . ...),
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Means

mxMatrix(
bvpe=gulea.
nrow=1,
ncol=nv,
free=TRUE,

values=0,
labels=c(
\?gf/ "meanm3" , "meanm?7",

"meanml1@", "meanml2"),
hame=" £
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Regression on Sex

mxMatrix(
bype=Etlel
nrow=1,

A =AM
free=TRUE,
values=0.1,
labels=c(
"betal”, "betal",
"beta3", "betad4"),
name=" )0
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Factor Loadings

mxMatrix(
type="Full",
nrow=nv,
lcoli=dy
free=TRUE,
values=1.5,
nhame="faclL"),
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Residuals

mxMatrix(
type="D1ag",
nrow=nv,
Ncal=nve
free=TRUE,
values=2,
nhame="res"),
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Data from Twins




Factor Correlations

mxMatrix( type="Full", nrow=1, ncol=1, free=T,
values=.6, labels="corMZ", name="facCorMzZ"),

Friday, March 11, 2011



Residual Correlations

mxMatrix( type="Diag", nrow=nv, ncol=nv, free=T,
values=.1, name="resCorMz"),

corMZ or corDZ
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Covariances due to
Common Factor -MZ

= , Tl T2
within twins:
mxAlgebr'a( M3 | m7 |mIOfmI2| m3 | m7 |[mI0O|lmI2
expression= m3
facL %*% t(facl), e
name=" L) T facVar
ml0
across MZ twins: mi2
peaamxAlgebrale et
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Covariances due to
Common Factor -DZ

Tl T2

within twins:

mxAlgebra(
expression= m3
faclsd Xt Ghiacls): e

name=" L) T facVar
ml0

m3| m7 |mIOfmI2] m3 | m7 |[mIO|ml2

across DZ twins: ml2
mxAlgebra(
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Residual Variances
-MZ

within twins:
mxAlgebra(
expression=
res %*% t(res),
name=" )
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Residual Variances
-DZ

= , T T2
within twins:
mxAlgebr'a( m3 | m7Z [mIOlmI2] m3 | m7 [mIO|ml2
expression= m3
res %*% t(res), e
name=" )i TI
ml0
across MZ tw1ns m12
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Total (Co)Variances
-MZ

Tl T2
M3 | m7 |mlIOfmI2| m3 | m7 |[mI0O|ml2
mxAlgebra( ;
. m
expressions= i
P 5 fad\ar ele
rbind( P n | n
cbind(facVar + resVar, ml0 ~oxVar M
facCovMZ + resCovMZ), ”
. m
- cbind(facCowMZ + resCovMZ, 1 — 1+
fac fac\ar
+ +
vM res\ar
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Total (Co)Variances
-DZ

Tl T2
M3 | m7 |mlIOfmI2| m3 | m7 |[mI0O|ml2
mxAlgebra( -
eXpression= FaNar
rbind( < m7 " ]
cbind(facVar + resVar, ml0
facCovDZ + resCovDZ), e\
cbind(facCovDZ + resCovDZ, ] —
fad\ar
+
resyar
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Total (Co)Variances
-MZ -DZ

TI T2 TI T2
m3 | m7 |mIOfmI2] m3 | m7 [mIO|mI2 m3 | m7 |mIO|mI2| m3 | m7 [mIO|ml2
m3 m3
= fac\ar gefe 7 fac\ar
Tl + i + TI + -
ml0 ml0
resyar 4 vM resvar
ml2 ml2
I ! ! I I 1 1
m3 m3
: fac N\ facvar || [.7 '\ fadNar °
+ + +
vM res\Var resyar
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Parameter ‘Group’

mxModel (“Al1”,
mxMatrix(...., name="Mean”),

Beta, faclL, res, facCorMZ, facCorDZ,
resCorMZ, resCorDZ
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Data ‘Group’

mxModel (“MZM”
mxData(mzmPData, “raw”),

mxMatrix( type="Full", nrow=1l, ncol=2, free=F,
labels=c"data.SEXt1","data.SEXt2"), name="sex"),
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mzmPData <-
“mzmPdat”

mo3tl fa3tl mo7tl fa/tl mol@tl faldtl moll2tl falltl
mo3t2 fa3tZ2 mo7t2 fa/t2 mol@t2 faldt2 molltZ2 fallt2
SEXt1l SEXtZ2

2841 .2 .0.003.2.1.0011
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Means &
Regressions on Sex

mean=

Tl

T2

cbind(Mean,Mean) m3

m7

m3

m7

+ sex %x% All.EBeta

\V/
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Running OpenMx

factorModel <- mxModel(“factor?”,

factorFit <- mxRun(factorModel)

factorSumm <- summary(factorFit)
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Exercise
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corMZ or corDZ
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