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● Notable Limitation
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- Observations socially closer are more similar 
on a construct

-Note: This is a contrived example
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Example from:
Roman, Z. J. & Brandt, H. (2021). A latent auto-regressive approach 
for Bayesian structural equation modeling of spatially or socially 
dependent data. Multivariate Behavioral Research, 1-25.

Modeling Spatial & Social Dependence
Unique insight
Spillover effects



  

Example from:
Roman, Z. J. & Brandt, H. (2021). A latent auto-regressive approach 
for Bayesian structural equation modeling of spatially or socially 
dependent data. Multivariate Behavioral Research, 1-25.
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Example adapted from:
Roman, Z. J. (2021). Spatial and Social Network Auto-regressive 
Structural Equation Modeling [Conference oral presentation]. 15th 
Conference of Fachgruppe Methoden und Evaluation (FGME) annual 
meeting, University of Mannheim.

Modeling Spatial & Social Dependence
Unique insight
Spillover effects



  

Example from:
Roman, Z. J. & Brandt, H. (2021). A latent auto-regressive approach 
for Bayesian structural equation modeling of spatially or socially 
dependent data. Multivariate Behavioral Research, 1-25.
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Example adapted from:
Roman, Z. J. (2021). Spatial and Social Network Auto-regressive 
Structural Equation Modeling [Conference oral presentation]. 15th 
Conference of Fachgruppe Methoden und Evaluation (FGME) annual 
meeting, University of Mannheim.

Modeling Spatial & Social Dependence

Same statistical model 
different type of “distance”



  

Example from:
Roman, Z. J. & Brandt, H. (2021). A latent auto-regressive approach 
for Bayesian structural equation modeling of spatially or socially 
dependent data. Multivariate Behavioral Research, 1-25.
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Example adapted from:
Roman, Z. J. (2021). Spatial and Social Network Auto-regressive 
Structural Equation Modeling [Conference oral presentation]. 15th 
Conference of Fachgruppe Methoden und Evaluation (FGME) annual 
meeting, University of Mannheim.

Modeling Spatial & Social Dependence
Limitation

No full latent variable specifications
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V
Create Open source software (R-package)

VI
Author framework tutorial paper
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Work Package Timeline

Construction Implementation Publication StageSimulation Study Empirical 
Example

~ 2 Months ~ 2 Months ~ 2 - 6 Months ~ 2 Months



  

Work Package Timeline

Construction Implementation Publication StageSimulation Study Empirical 
Example

- Collaborators

~ 2 Months ~ 2 Months ~ 2 - 6 Months ~ 2 Months



  

Work Package Timeline: PHD

Construction Implementation Empirical 
Example Publication StageSimulation Study

M. I: PhD Involvement

~ 2 Months ~ 2 Months ~ 2 - 6 Months

M. III: PhD Involvement

M. VI: PhD Involvement

~ 2 Months



  

Project Outcome
● Full latent variable dependence modeling framework

– Old theories new perspectives
– New theories
– Novel and unique insights

● Combined approach is more than the sum of its parts



  

Beyond Ambizione 
● Impact to many discplines

– Psychology, sociology, political science, economics, public policy, 
epidemiology, biology etc. 



  

Beyond Ambizione 
● Impact to many discplines

– Psychology, sociology, political science, economics, public policy, 
epidemiology, biology etc. 

● Many more directions
– Methodological
– Neuropsychology



  

Beyond Ambizione 
● Impact to many discplines

– Psychology, sociology, political science, economics, public policy, 
epidemiology, biology etc. 

● Many more directions
– Methodological
– Neuropsychology

● Professorship
– Eccellenza
– Tenure Track



  

Thank You!
Content related publications:

Roman, Z. J., Schmidt, P., Miller, J. M., & Brandt, H. (2023). Identifying 
dynamic shifts to non-compliant behavior in questionnaire responses; A novel 
approach and experimental validation. [Pre-print available, under review]

Roman, Z. J., Brandt, H., & Miller, J. M. (2022). Automated bot detection using 
Bayesian latent class models in online surveys. Frontiers in Psychology, 1947.

Roman, Z. J. & Brandt, H. (2021). A latent auto-regressive approach for 
Bayesian structural equation modeling of spatially or socially dependent data. 
Multivariate Behavioral Research, 1-25.

Roman, Z. J. (2019). Auto-regressive latent variable modeling: A general 
framework for Bayesian spatial structural equation models (Doctoral 
dissertation, University of Kansas).
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Milestone I: Multi-group Model
Bayesian auto-regressive dependence multi-group structural equation model

● Full latent variables
● Spillover interactions compared across groups
● Experimental & quasi-experimental applications

Political Leftists
MisinformationQuality of Life

Political RightistRomande German



  

Work Package Timeline: Data
Empirical Example

● Gender Diversity Impact Study (GEDII)
● Prof. Jörg Müller

● Temporal Dynamics of Health Behavior Change*
● Prof. Urte Scholz

● Optimising Outcomes in Psychotherapy for Anxiety 
Disorders (OPTIMX) **
● Prof. Birgit Kleim 

● Social Media Scraping
● Prof. Aniko Hannak

* SNF grant number 197471
** SNF grant number 169827



  

Bayesian Auto-regressive 
Dependence Latent Variable 
Modeling Technical Details



  

Spatial Auto-regression



  

BARDSEM (Roman & Brandt, 2021)



  

BARDSEM Priors



  

Spillover Computation



  

Summarizing Spillover



  

Spillover is a nonlinear function over 
space



  

Spatial Spillover Example:
 Latent Variables



  

Production of W in Space



  

Simulation Study Designs



  

● Conditions follow those of Roman & Brandt (2021)
● Simulation Conditions

– # of observed groups
– Magnitude of connectivity matrix W 

● High, medium, low
– Connectivity structure 

● Social or spatial representation
– Sample size 

● High, medium, low, very low
– Effect sizes

● Auto-regressive Coef.
● Difference in auto-reg. Coef. By group

– Complexity of Measurement model
● 3 – 10 observed items per indicator

Milestone I
● Measuring model performance

– Bias
– Coverage + Error Rates
– Convergence



  

● Conditions follow those of Roman & Brandt (2021)
● Simulation Conditions

– # of unobserved groups
– Magnitude of connectivity matrix W 

● High, medium, low
– Connectivity structure 

● Social or spatial representation
– Sample size 

● High, medium, low, very low
– Effect sizes

● Auto-regressive Coef.
● Difference in auto-reg. Coef. By group

– Complexity of Measurement model
● 3 – 10 observed items per indicator

Milestone II
● Measuring model performance

– Bias
– Coverage + Error Rates
– Convergence



  

● Conditions follow those of Roman & Brandt (2021)
● Simulation Conditions

– # of Level 2 clusters
– Magnitude of connectivity matrix W 

● High, medium, low
– Connectivity structure 

● Social or spatial representation
– Sample size 

● High, medium, low, very low
– Effect sizes

● Auto-regressive Coef.
● Difference in auto-reg. Coef. By group

– Complexity of Measurement model
● 3 – 10 observed items per indicator

Milestone III
● Measuring model performance

– Bias
– Coverage + Error Rates
– Convergence



  

● Conditions follow those of Roman & Brandt (2021)
● Simulation Conditions

– # of measurement occasions
– Magnitude of connectivity matrix W 

● High, medium, low
– Connectivity structure 

● Social or spatial representation
– Sample size 

● High, medium, low, very low
– Effect sizes

● Auto-regressive Coef.
● Difference in auto-reg. Coef. By group

– Complexity of Measurement model
● 3 – 10 observed items per indicator

Milestone IV
● Measuring model performance

– Bias
– Coverage + Error Rates
– Convergence



  

R packages

- Accessible user experience
- Highly citable tools
- Guidance in documentation
- Working examples
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