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The Model.
The measurement model used for scale development in structural covariance analyses consists of a 
set of (p) regression equations linking the (p) measured (Y) variables with (m) scales or factors 
(latent variables ). The system of equations may be written as the following, using standard 
terminology;

y1 =   + ... + 1mm + 1
y2 =   + ... + 2mm + 2

.

.

.
yp = p p + ... +  pmm + p

Or in matrix notation as;

y = 



’ 



F = (1/2) tr[(S – ) W ]2

Ho: S = 

Weight matrix W = -1 for ML

Assumption: Unlimited normally distributed 
continuous variables

Estimate Pearson/Phi Correlations



F() = (s – )’W-1(s – )
Weight matrix W =  for WLS

What if the variables are not unlimited 
continuous, but dichotomous, and 

possibly asymmetrical?

Estimate tetrachoric correlations not Pearson/Phi



Simulation Study









Simulation of asymmetry in 
dichotomous variables









Assess Issue of

• Different correlational estimates (Pearson 
vs tetrachoric)

• Different estimation procedures (ML vs 
WLS)

• Levels of asymmetry





100 correlation matrices were simulated for 
each asymmetrical condition

Percent bias in the correlation = 
((r – )/ ) * 100



Distribution 55

ML

WLS



Distribution 37



Distribution 19



Percent bias in the parameters = 
(( – )/ ) * 100










