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Today



 

Recap thresholds


 

MV analysis when all Vs have the 
same number of thresholds



 

MV analysis when all Vs have 
different number of thresholds



The observed phenotype is 
an imperfect measurement 
of an underlying continuous 
distribution

ie Obesity vs BMI
MDD vs quantitative 
depression scales

Standard normal 
distribution

Mean = 0

SD =1

Non Smokers =53%

Threshold =.074



MV analysis when all Vs have 
the same number of thresholds



Mx Threshold Model: Thresholds L*T /

1st threshold

Twin 1     Twin 2

increment

Mx Threshold Specification: 3+ Cat.

-3 31.20-1

2.2



OpenMx code

-3 31.20-1

2.2
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 twin2zscore1- twin2zscore2 twin1zscore1- twin1zscore2
 twin2zscore1 twin1zscore1

T

The bounds stop the 
thresholds going 
‘backwards’

ie they preserve the 
ordering of the data



OpenMx code



OpenMx code

2nd threshold



OpenMx code

2nd threshold



SAME_THRESHOrdinalMultivariate.r
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SAME_THRESHOrdinalMultivariate.r



MV analysis when Vs have 
different numbers of thresholds



DIFF_THRESHOrdinalMultivariate.r



 

THIS SCRIPT IS NOT 
GENERALISABLE 



 

TO CHANGE THE NUMBER OF 
VARIABLES OR THRESHOLDS YOU 
WILL NEED TO REWRITE THE 
MATRIX AND ALGEBRA 
STATEMENTS!!!!!!



DIFF_THRESHOrdinalMultivariate.r
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DIFF_THRESHOrdinalMultivariate.r



 

Huh what?
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DIFF_THRESHOrdinalMultivariate.r
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DIFF_THRESHOrdinalMultivariate.r



 

Wow...

Vs

with missing thresholds fixed
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DIFF_THRESHOrdinalMultivariate.r



 

implications...



 

The code is not generalisable


 

TO CHANGE THE NUMBER OF 
VARIABLES OR THRESHOLDS YOU 
WILL NEED TO REWRITE THE 
MATRIX AND ALGEBRA 
STATEMENTS!!!!!!



 

Addition of covariate effects is 
painfull 
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DIFF_THRESHOrdinalMultivariate.r

Hmm ...



 

This is temporary solution 


 

Hopefully get this fixed soon
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A couple of words about 
Cholesky



André-Louis Cholesky

Note sur une methode de resolution des equation 
normales provenant de l'application de la methode 
des moindres carrés a un systeme d'equations 
lineaires en nombre inferieure a celui des inconnues. 
Application de la methode a la resolution d'un systeme 
defini d'equations lineaires (Procede du Commandant 
Cholesky), published in the Bulletin geodesique in 
1924. 



Cholesky Decomposition


 

Ambiguous terminology


 

Problematic in writing up results



 

Not a model


 

Not a structural model 


 

Data summary



 

However, the ACE Cholesky is a genetic 
model



 

Solution


 

Always refer to it as the Cholesky 
decomposition NOT as the Cholesky 
model



Cholesky Decomposition


 

The Factors within a Cholesky 
decomposition are orthogonal



 

Implications of having Nvar genetic 
factors


 

Suggesting at a theoretical level that 
there are Nvar sets of genes 
influencing the traits



 

More realistic to think of the genetic 
influence on a factor as the sum of 
many small effects that act in similar 
fashions than a large single gene effect



Cholesky Decomposition


 

Implications of having Nvar 
environmental factors


 

Suggesting at a theoretical level that 
there are Nvar sets of non-genetic 
effects influencing the traits



 

May be large single source effects


 

Day/Time of testing effects


 

Major Disaster 



 

May be the sum of multiple small 
effects


 

cumulative consequences of growing up in 
an abusive family situation



Cholesky Decomposition


 

Theoretically we can test if these 
influences are due to our favourite 
genetic or environmental ‘candidate’ 
effects by 


 

sequentially including the effects as 
covariates in the model



 

examining the change in the factor 
structure (or lack there of) 


 

Proportion of variance explained by the 
candidate gene effect
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