
Evaluating (Mixture) Multigroup SEM with 
Exploratory Measurement Models

Jennifer Dang Guay, Yves Rosseel, Kim De Roover 



(Partial) metric invariance 



MG-SEM with a CFA-based MM is too restrictive
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… which makes it harder to find loading differences



MG-ESEM with an EFA-based MM is a popular alternative

Group 1 Group 2



• The group-specific loadings have rotational freedom

• Rotating them leads to different loading solutions 

• Ideally rotate to find loading differences easily 

Rotation in MG-ESEM:
Helps identify loading differences 
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Rotation should not only pursue SIMPLE

STRUCTURE but also AGREEMENT between groups 
(De Roover & Vermunt, 2019)



Novel MG-EFA-based methods for pursuing agreement 
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Multigroup alignment (MG-A; Asparouhov & Muthén, 2014)

• Pursues agreement after a simple structure rotation per group
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Multigroup factor rotation (MG-FR; De Roover & Vermunt, 2019) 

• Pursues agreement while rotating and rescaling factor variances 

• Rotation criterion: weighted combination of a simple structure criterion
𝑅𝑔
𝑆𝑆 and an agreement criterion (𝑅𝐴)

Novel MG-EFA-based methods for pursuing agreement 

𝑅𝑀𝐺 = 𝑤𝑅𝐴 + 1 − 𝑤 ෍

𝑔=1

𝐺

𝑅𝑔
𝑆𝑆



Examine the performance of MG-A and MG-FR to 

recover loadings and structural relations

Aims



2-step MG-ESEM based on the local structural-after-measurement 

approach (Rosseel & Loh, 2024)
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Step 1 Rotated factor 

covariances
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Step 1

Step 2

Rotated factor 

covariances

2-step MG-ESEM based on the local structural-after-measurement 

approach (Rosseel & Loh, 2024)
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• Simulated data with a marker variable per factor

• Structural models:



• Manipulated conditions: 



F1 F2 F1 F2

1 0 1 0

0 √.60 √.60 0

√.60 0 √.60 0

√.60 0 0 √.60

√.60 0 √.60 0

0 1 0 1

0 √.60 0 √.60

0 √.60 0 √.60

0 √.60 0 √.60

0 √.60 0 √.60

Group 1 loadings Group 2 loadings

Primary loading shifts  



Primary loading decreases 

F1 F2 F1 F2

1 0 1 0

√.60-0.4 0 √.60 0

√.60 0 √.60 0

√.60 0 √.60-0.4 0

√.60 0 √.60 0

0 1 0 1

0 √.60-0.4 0 √.60

0 √.60 0 √.60

0 √.60 0 √.60-0.4

0 √.60 0 √.60

Group 1 loadings Group 2 loadings



Crossloadings

F1 F2 F1 F2

1 0 1 0

√.60 CL .4 √.60 0

√.60 0 √.60 0

√.60 0 √.60 CL .4

√.60 0 √.60 0

0 1 0 1

CL .4 √.60 0 √.60

0 √.60 0 √.60

0 √.60 CL.4 √.60

0 √.60 0 √.60

Group 2 loadingsGroup 1 loadings 



F1 F2 F1 F2

1 0 1 0

0 √.60 √.60 0

√.60 CL .3 √.60 CL .3

√.60 0 0 √.60

√.60 0 √.60 0

0 1 0 1

0 √.60 0 √.60

CL .3 √.60 CL .3 √.60

0 √.60 0 √.60

0 √.60 0 √.60

Group 1 loadings Group 2 loadings

Invariant Crossloadings of .3



Results



Table of interactions: RMSE of LOADINGS
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Table of interactions: RMSE of STRUCTURAL RELATIONS
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Conclusions
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• MG-CFA can lead to misspecifications and biased structural relations 

• MG-EFA-based methods help to better recover factor loadings and 
structural relations 

• MG-A does not differ substantially from MG-EFA 

• MG-FR improved the recovery over MG-EFA for most types of loading 
differences, except primary loading shifts

➢Use MG-FR (in most cases) to resolve the rotational freedom in MG-ESEM  

Conclusions



Many group comparisons: Mixture MG-ESEM
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• Can clustering be improved when using an EFA-based MM?
• Extend MG-ESEM to include clustering in the second step 

➢ MMG-ESEM



Many group comparisons: Mixture MG-ESEM

• Can clustering be improved when using an EFA-based MM?
• Extend MG-ESEM to include clustering in the second step 

➢ MMG-ESEM

• CHALLENGES: 
• choice of simple structure criterion and weight for the agreement 

part of MG-FR 
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Thank you!

jennifer.dangguay@kuleuven.be
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