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My Academic Journey



Academic Journey



what I got

1. Secondary data analysis and preregistration: How far can we
push simulation (data + code)? Thanks to Daniel.



what I got

2. Until what point is the measure robust enough to be considered
valid? Thanks to Jessica.



what I got

3. Bringing together not only many people but also multiple
traditions of data management and processing in a reproducible
and informative fashion Cumulative (multiplicative) knowledge?
Thanks to Lisa and Filippo



what I got

4. Organized skepticism makes research meaningful Thanks to
Ettore



Theoretical Introduction to Multiverse Analysis



Any datum is not for granted

data
is the plural form of the Latin word datum,

which means the ’thing given’



We rarely find data, we actively construct datasets

▶ A single data collection = a multiverse of possible datasets.



What is Multiverse Analysis?

Definition: A systematic approach to exploring all reasonable analytical
paths in research.
▶ Addresses variability in research decisions.
▶ Enhances transparency and robustness.
▶ Provides a structured way to handle uncertainty.



Why Multiverse Analysis Matters

Traditional Analysis
▶ Focuses on a single analytical

path.
▶ High risk of selective reporting.
▶ Limited transparency in

decision-making.

Multiverse Analysis
▶ Explores multiple plausible

paths.
▶ Reduces the risk of biased

conclusions.
▶ Provides a more complete

picture of data.



Why the Multiverse Matters



Historical Context: Key Developments

▶ 2015: Vibration of Effects (VoE) –Patel et al.
▶ 2016: Multiverse Analysis introduced –Steegen et al.
▶ 2024: Post-selection Inference in Multiverse Analysis (PIMA) –

Girardi et al.



Methodological Approaches

Exploratory Multiverse Analysis
▶ Identifies and explores patterns.
▶ Generates hypotheses.
▶ Flexible and adaptive.

Inferential Multiverse Analysis
(PIMA)
▶ Rigorously tests hypotheses.
▶ Controls error rates.
▶ Ensures robustness in statistical

inference.



Key Statistical Concepts

Vibration of Effects (VoE)
▶ Summarizes variability across

specifications.
▶ Uses graphical representations.
▶ Identifies unstable findings.

Post-selection Inference (PIMA)
▶ Controls Type I error rates.
▶ Uses sign-flipping score tests.
▶ Balances statistical power and

error control.



Degrees of Freedom and Forking Paths

Every decision (data filtering, AOI selection, statistical model choice)
introduces degrees of freedom that can significantly affect results.



Degrees of freedom in pupil analysis

▶ Area of Interest (AOI) and implausible values e.g. outliers

▶ Baseline correction !big issue in psychophysiology!
▶ Statistical modeling do not forget individual variability!



A Multiverse approach

▶ a philosophy of statistical reporting in the manuscript (or in the
supllementary materials?) the outcomes of many different statistical
analyses showing how robust findings are (Dragicevic, et al.,2019)

▶ robustness of a finding across different options for all steps in data
processing (Steegen et al., 2016).



▶ Importance of embracing (rather than be afraid of) the
uncertainty in data

▶ Data sharing and caring contribute to a full-multiverse approach



The Multiverse Multilab is a Thing



Concrete Example of RDF



The Challenges of Infancy research

Case Study Pupil measurements within a multiverse framework involves
systematic variations in pre-processing and statistical modeling.



The garden of forking paths



An illustrative example



Are missing... data?



Degrees of freedom (1) Data filtering



Degrees of freedom (2) Area of interest



Degrees of freedom (3) Dealing with blinks



Degrees of freedom (4) Baseline correction



Degrees of freedom (5) Participants inclusion



Degrees of freedom (6) A multiverse of models



Degrees of freedom (6) A multiverse of models



Degrees of freedom (6) A multiverse of models



Degrees of freedom (6) A multiverse of models



Multiverse: Robustness and Generalizability

Nosek’s (2018) Approach:



MB2 Pupillometry Spin Off



MB2 - Theory of Mind (ToM)



MB2 - Paradigm



MB2P - Secondary Data Analysis



The MB2P Preregistration and Data Simulation

▶ Data Simulation to pre-register preprocessing and analysis
strategies.

▶ Simulated data includes: participant ID, age cohorts,
timestamp/duration, (x,y) coordinates, pupil left/right size,
lab ID, conditions, and outcomes.



The MB2P Preregistration and Multiverse
Forking Paths



Degrees of Freedom: Filtering Extreme Pupil Values



Statistical Modeling

▶ Model 1: Linear mixed-effect model with condition, outcome, and
age group.

▶ Model 2: Generalized Additive Model with time and
participant-specific effects.



Robustness in Multilab Research



Multiverse: Robustness and Generalizability

Nosek’s (2018) Approach:



Why Robustness Matters

▶ No dataset is ever ”perfect” → It is crucial to show the impact of
preprocessing on results.

▶ Statistical models that evaluate how and when an effect emerges are
more informative than a simple p-value.

▶ The multiverse approach enhances robustness and prevents
p-hacking (by discoling it).



Resources



Resources

▶ Repository Multiverse Multilab Hands on 4Ms
▶ GitHub ManyBabies
▶ MB2P

https://osf.io/bhuxf/
https://github.com/manybabies
https://manybabies.org/MB2P/
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Thank you

Thank you for your attention!
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