
Non-Standard Errors
Background



The replication crisis

Open Science Collaboration (2015). “Estimating the Reproducibility of Psychological Science.” 
Science, 349(6251); Camerer et al. (2016) “Evaluating replicability of laboratory experiments in 

economics.” Science; Camerer et al. (2018) “Evaluating the replicability of social science 
experiments in Nature and Science between 2010 and 2015.” Nature Human Behaviour



Researcher degrees of freedom

Ioannidis 2005 Why Most Published Research Findings Are False;  Simmons, Nelson and Simonsohn
2011 False-Positive Psychology: Undisclosed Flexibility in Data Collection and Analysis Allows 
Presenting Anything as Significant; Gelman and Loken 2013 The Garden of Forking Paths
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Brodeur et al 2016 AEJ: AE



Pre-analysis plans

• Removes the researcher degrees of freedom

• Exploratory analyses can be very interesting!

– But should not be presented as confirmatory



Pre-analysis plan is one fork

• Pre-analysis plan shows one potential fork in 
the data
– With meaningful p-values

• Many forks possible

• Different researchers might choose different 
forks/pre-analysis plans
– Pre-analysis plan should not result in systematic

bias in effect sizes, but will underestimate the 
standard error in the statistical test



Many analysts vs multiverse

• What is the natural variation in analyses and 
results in a given data set?

– Can be explored with multi-analyst approach

• What is the theoretically justified set of
analyses and results in a given data set?

– Can be explored with multiverse analyses, 
vibration of effects, specification curve analysis



Multi-analyst approach

20 out of 29 teams find statistically significant positive result

Silberzahn et al. 2018



Multi-analyst approach

• Neuroscience (Botvinik-Nezer et al 2020)
– 9 hypotheses, 70 teams

• Economics replications (Huntington-Klein et al 
2021)
– 2 hypotheses (previous studies), 7 analysts for each

• Sociology (Breznau et al 2021 and Schweinsberg
et al 2021)
– Breznau et al: 1 hypothesis, 73 teams
– Schweinsberg et al: 2 hypotheses, 14-15 analysts for 

each

• Results: Lots of variation



Botvinik-Nezer et al


