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We all analyze data to do science.
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Linvill, D. L., & Warren, P. L. (2020). 
Troll factories: Manufacturing 
specialized disinformation on 
Twitter. Political Communication, 
37(4), 447-467.
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Linvill, D. L., & Warren, P. L. (2020). 
Troll factories: Manufacturing 
specialized disinformation on 
Twitter. Political Communication, 
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>9 million tweets



Anumanchipalli, G. K., Chartier, J., & 
Chang, E. F. (2019). Speech synthesis 
from neural decoding of spoken 
sentences. Nature, 568(7753), 
493-498. https://doi.org/10.1038/
s41586-019-1119-1



Anumanchipalli, G. K., Chartier, J., & 
Chang, E. F. (2019). Speech synthesis 
from neural decoding of spoken 
sentences. Nature, 568(7753), 
493-498. https://doi.org/10.1038/
s41586-019-1119-1

"(...)high-density electrocorticography 
(ECoG) signals from five participants 
who underwent intracranial 
monitoring for epilepsy treatment as 
they spoke several hundreds of 
sentences aloud(...).



Data analysis is the common 
language we share to advance 

our respective fields.
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When many analysts analyze the 
same data set and test the same 
hypotheses, they report different 

results, at times even in the 
opposite direction.
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Silberzahn et al. (2018):

- 29 teams of analysts

- all analysts analyzed same dataset 
on soccer

- to answer same research question: 
are soccer referees more likely to give 
red cards to dark-skin-toned players 
than to light-skin-toned players?





Bovotnik-Rezer et al. 
(2020):

- 70 teams tested 9 hypotheses on 
functional magnetic resonance 
images

- no 2 teams chose same analytic 
approach

- different results despite 
substantial overlap in analytical 
approach



Why? 

Martin Schweinsberg (ESMT Berlin)



Martin Schweinsberg (ESMT Berlin)



Martin Schweinsberg (ESMT Berlin)



Martin Schweinsberg (ESMT Berlin)





Schweinsberg et al. (2021):

— 29 analyses tested two hypotheses 

— analyzed same dataset: >3 million words in >7000 
comments from the online academic forum Edge.org

— 150 additional variables (contributor job title, 
gender, year of Ph.D., institution granting Ph.D., 
etc).
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“Higher status participants are 
more verbose than lower status 

participants” (H2)
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Analyses conducted on DataExplained 
online platform:

— all analytical code saved 
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Analyses conducted on DataExplained 
online platform:

— all analytical code saved 

— analysts asked about reasons 
for each analytical choice by 
platform:

— What did you do in this step?

— Why did you choose this 
step?

— What alternative(s) did you 
consider for this step?
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Analysts also laid out analytical path:

— split code into meaningful steps 

— named each step

— put steps in order to reflect analytical workflow
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Result 1: dispersion of results

— some of which in opposite 
direction: 

— despite no publication 
incentives (i.e. no incentive to 
get a signifiant result)

— and analysts acting in good 
faith
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Result 2: Analyses are iterative 
with explorative loops

Analysts: 
1. explore the data 
2. make sense of what they found 
3. then decide on next step

Explorative loops necessary so 
analysts make sense of data
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Result 3. Model of psychological 
process: Analytical choices are 
likely subjective:

— qualitative analysis of 
analysts' code & thought 
process explanation

— subjective construal required 
throughout the analytical 
process
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Result 4. BOBA multiverse analysis 
(Liu et al., 2020):

— Operationalization key cause 
of variance in this study
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Now what?
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Mindset:
Humble towards own findings 

+
open to alternatives
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Exciting times to do science!
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Analyses increasingly open and 
transparent: sharing data, code, 

and processes
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Solutions and potential next steps:

— transparently share data, code, and study materials 
(Nosek et al., 2021)
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This can help you save pages!

— authors share data, code, and 
study materials separately 
online

— helps save space (journal page 
limits) and is comprehensive
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Journals increasingly reward 
transparency with badges

— Authors want to have these 
badges 

— Signal transparency and rigour



Solutions and potential next steps:

— transparently share data, code, and study materials 
(Nosek et al., 2021)

— multiverse analyses (systematically perform all 
possible analyses) to identify how fragile / robust 
findings are (Liu et al., 2020; Steegen et al., 2016)
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Solutions and potential next steps:

— transparently share data, code, and study materials 
(Nosek et al., 2021)

— multiverse analyses (systematically perform all 
possible analyses) to identify how fragile / robust 
findings are (Liu et al., 2020; Steegen et al., 2016)

— replicate findings before, rather than after 
publication (Schweinsberg et al., 2016) / adversarial 
collaboration in ML: "Can you make this go away"?
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Thank you!
Questions for the group?

Martin Schweinsberg (ESMT Berlin)



References

Martin Schweinsberg (ESMT Berlin)



Botvinik-Nezer, R., Holzmeister, F., Camerer, C. F., 
Dreber, A., Huber, J., Johannesson, M., Kirchler, M., 
Iwanir, R., Mumford, J. A., Adcock, R. A., Avesani, P., 
Baczkowski, B. M., Bajracharya, A., Bakst, L., Ball, S., 
Barilari, M., Bault, N., Beaton, D., Beitner, J., . . . 
Schonberg, T. (2020). Variability in the analysis of a 
single neuroimaging dataset by many teams. Nature, 
582(7810), 84-88. https://doi.org/10.1038/
s41586-020-2314-9 

Martin Schweinsberg (ESMT Berlin)



Liu, Y., Kale, A., Althoff, T., & Heer, J. (2020). Boba: 
Authoring and visualizing multiverse analyses. IEEE 
Transactions on Visualization and Computer Graphics, 
27(2), 1753-1763. https://doi.org/10.1109/
TVCG.2020.3028985 

Martin Schweinsberg (ESMT Berlin)



Nosek, B. A., Hardwicke, T. E., Moshontz, H., Allard, A., 
Corker, K. S., Dreber, A., Fidler, F., Hilgard, J., Struhl, M. 
K., Nuijten, M. B., Rohrer, J. M., Romero, F., Scheel, A. 
M., Scherer, L. D., Schönbrodt, F. D., & Vazire, S. (2022). 
Replicability, robustness, and reproducibility in 
psychological science. Annual Review of Psychology, 
73(1), 719-748. https://doi.org/10.1146/annurev-
psych-020821-114157 

Martin Schweinsberg (ESMT Berlin)



Schweinsberg, M., Feldman, M., Staub, N., van den 
Akker, O. R., van Aert, R. C. M., van Assen, M. A. L. M., 
Liu, Y., Althoff, T., Heer, J., Kale, A., Mohamed, Z., 
Amireh, H., Venkatesh Prasad, V., Bernstein, A., 
Robinson, E., Snellman, K., Amy Sommer, S., Otner, S. 
M. G., Robinson, D., . . . Uhlmann, E. L. (2021). Same 
data, different conclusions: Radical dispersion in 
empirical results when independent analysts 
operationalize and test the same hypothesis. 
Organizational Behavior and Human Decision 
Processes, 165(July), 228-249. https://doi.org/https://
Martin Schweinsberg (ESMT Berlin)



Silberzahn, R., Uhlmann, E. L., Martin, D. P., Anselmi, P., 
Aust, F., Awtrey, E., Bahnk, Bai, F., Bannard, C., Bonnier, 
E., Carlsson, R., Cheung, F., Christensen, G., Clay, R., 
Craig, M. A., Dalla Rosa, A., Dam, L., Evans, M. H., Flores 
Cervantes, I., . . . Nosek, B. A. (2018). Many analysts, one 
data set: Making transparent How variations in analytic 
choices affect results. Advances in Methods and 
Practices in Psychological Science, 1(3), 337-356. 
https://doi.org/10.1177/2515245917747646 

Martin Schweinsberg (ESMT Berlin)



Steegen, S., Tuerlinckx, F., Gelman, A., & Vanpaemel, W. 
(2016). Increasing transparency through a multiverse 
analysis. Perspectives on Psychological Science, 11(5), 
702-712. https://doi.org/10.1177/1745691616658637 

Martin Schweinsberg (ESMT Berlin)


