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A garden of forking path

• Every methodological decision creating a 

unique forking path (universe) is potentially 

impactful 

• A group of the forking paths (universes) 

creates a multiverse of potential analyses 

ranging from the raw data to the outcome of 

a statistical association

The Graden of Forking Paths

By Jorge Luis Borger

…
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The garden of forking paths in fMRI-based graph definition
(and its association with behavioral outcomes)

Start End
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Defining the forking paths

Systematic literature review N = 252
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The forking paths

Aggregated forking paths (Kristanto et al, 2023, in prep.)
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How to handle the forking paths?

A multiverse analysis

Computationally expensive!
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An active learning approach
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An active learning approach

Room for advancement, because:

1. The output of each pipeline or forking path must be a vector;

2. The predicted variable is single value observable;

3. There is only a static visualization of the multiverse of analysis results.
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An extended active learning approach

Predicting a latent variable reflecting attitudes towards alcohol by 

using fMRI-based graph measures

The forking paths

A total of 144 forking paths

N = 838 adolescents
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An extended active learning approach

Developing the search space that handles both brain-wide and region-

specific graph measures
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An extended active learning approach

Integrating Structural Equation Modeling to predict a latent variable 

instead of an observable only 

Latent variable
(semopy package, 

https://pypi.org/project/semopy/)
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An extended active learning approach

Results – The space and the exhaustive search

The space Predicted variance of the latent variable
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An extended active learning approach

Results – The active learning approach
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Implementing the forking paths

Results – The interactive visualization

Shiny App Demo: https://meteor-oldenburg.shinyapps.io/BrainSubstance/ 
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Final remarks

A multiverse analysisTest the robustness

Explore the unexplored

It is a dangerous

place

We extended the previously proposed active learning-based approach to aid the 

implementation of multiverse analysis by:

1. Developing a search space which can handle both vector and single value output 

from each forking path;

2. Integrating Structural Equation Modeling to allow the prediction of a latent variable;

3. Visualizing the multiverse of analyses results in an interactive way.
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Discussion

App link:
https://meteor-oldenburg.shinyapps.io/BrainSubstance/ 

daniel.kristanto@uni-oldenburg.de
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