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Extending MMG-SEM for 
Ordinal Data

Andres Felipe Perez Alonso
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A bit simpler…



The problem
Dealing with real data…
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Real life

• Default MMG-SEM works for continuous 

indicators.
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Real life
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Real life

• Default MMG-SEM works for continuous 

indicators.

• In real life, the items are (always) ordinal.

• Ignoring ordinality can cause bias!
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𝑉𝑗,𝑔
∗ = 𝑐 if 𝛼𝑗,𝑐 < 𝑉𝑗,𝑔 < 𝛼𝑗,𝑐+1          𝑐 = 1, 2, … , 𝐶
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𝑉𝑗,𝑔
∗ = 𝑐 if 𝛼𝑗,𝑐 < 𝑉𝑗,𝑔 < 𝛼𝑗,𝑐+1          𝑐 = 1, 2, … , 𝐶

Thresholds!



How do we compute thresholds? 
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How do we compute thresholds? 

• The thresholds represent the proportion of people in each category.
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How do we compute thresholds? 

• The thresholds represent the proportion of people in each category.

• They are z-scores (we work with standardized latent scales).
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Threshold is 0

50% answered 2

1 2

50% answered 1



Now, in MMG-SEM?
Challenges
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Ordinal estimation
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Ordinal estimation

• MMG-SEM also uses Maximum Likelihood for the clustering!
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Ordinal estimation
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Ordinal estimation

• MMG-SEM also uses Maximum Likelihood for the clustering!

• Multigroup Categorical Confirmatory Factor Analysis (MG-CCFA).

• Instead of MG-CFA.

• Least Squares (LS) estimation.

• Instead of ML.

• How can we use LS (for MG-CCFA) and ML (for the clustering)?
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The perks of stepwise estimation
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The perks of stepwise estimation

7 / 2 0 / 2 0 2 5

O
R

D
I

N
A

L
 

M
M

G
-

S
E

M

24

Measurement model



The perks of stepwise estimation

7 / 2 0 / 2 0 2 5

S
T

I
L

L
 

R
E

A
D

I
N

G
 

T
H

I
S

?

25

Structural model



The perks of stepwise estimation
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Ordinal variables are 

important here!
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The perks of stepwise estimation
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Measurement model

Ordinal variables are 

important here!

MG-CFA → MG-CCFA

LS estimation here!



The perks of stepwise estimation
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Structural model

ML estimation here!



Does this actually 
matter?
Some expectations and results
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The perks of stepwise estimation
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Bias here!



The perks of stepwise estimation
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Often okay



Simulation?
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Simulation?

• We basically found the same ☺

7 / 2 0 / 2 0 2 5
35



The perks of stepwise estimation
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Bias here!



The perks of stepwise estimation
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Often okay



Why do it?
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Why do it?

• More than bias, we also care about validity.
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Why do it?

• More than bias, we also care about validity.

• If the measurement model is biased, measurement invariance (MI) is difficult to test.
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Why do it?

• More than bias, we also care about validity.

• If the measurement model is biased, measurement invariance (MI) is difficult to test.

• MI is necessary for valid comparisons of the regressions!
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Thanks!
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