
kleber.na@gmail.com

We also want to evaluate the 
sensitivity and specificity of 
different measures of replication 
success, as well as to test the impact 
of various incentives and study 
parameters on the reliability of the 
scientific literature, as would be 
measured by replication efforts.measured by replication efforts.

We plan to release the app to 
the public as an interactive online 
tool, as well as to expand our analysis 
of the model, in particular, to use 
continuous effect sizes instead of 
dichotomous ones.

Reproducibility rate, measured in two ways, compared to the positive predictive value of the 
literature. Three replication attempts are made for each published result. Replication success 
is defined as the original effect falling within the prediction interval of the meta-analysis of 
the replications (red) or the meta-analysis being significantly different from 0 and in the 

same sense (blue). The gray line is a reference where they are equal (x = y).
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A comparison of the analytical 
results from Ioannidis (2005) and our 
model. A dichotomous population of 
effects with a fixed effect size (which 
inform sample size calculations) is 
simulated with the model. Graphs 
show how the PPV change with 
increasing pre-study odds.increasing pre-study odds.

* average of 30 simulationsReference: Ioannidis (2005). PLoS medicine, 2(8), e124.

 The setup tab is where users can set the parameters for the 
simulation and for how long it should run. After a simulation 
is finished, from the same interface, the user can save and 

load results for later analysis.

The results tab, where users can see the characteristics of the 
literature generated by the model, including the distribution 
of effect sizes, as histograms, dotplots or density curves. The 
user can choose to see published and unpublished findings, 
comparing them to the underlying distribution from where 
effect sizes are derived, detecting biases by visual inspection.

After many iterations, various measures can be 
obtained from the scientific literature generated with 
the model (e.g. positive predictive value, rate of false 
positives, etc).

Replication initiatives can also be 
simulated using the same model. 
Replication experiments are performed to 
compare different measures of replication 
success and the reproducibility rates 
obtained with each of them.

The model was implemented using the R 
language and the Shiny Apps environment 

and packages in RStudio.

Scientists choose an effect to 
investigate. These can be dichotomous 
or vary in their sizes and signals. They can 
be either replications or original effects.

Effect sizes vary between labs. They will be 
subject to both sampling error and interlab 
variation, and will thus vary each time they 
are tested.

To test an effect, one draws a sample of 
a preset size, from normal populations 
where the difference between means is 
equal to the effect size being 

investigated.

Measurement error is added to the 
sample values. After this, a t-test is 
performed, comparing the two samples. 
A p-value is obtained.

Depending on publication incentives for 
replications and non-significant results, 
the findings are either published or not.

Science can never be 100% reproducible and one 
can waste resources both by having too little 
reproducibility or by taking excessive measures to have 
too much of it. With the many efforts in the last few years 
to produce estimates of the reproducibility rate of 
different fields - including our own -, this question 
becomes a central one.

ToTo address this issue, we developed a computational 
model and an associated R Shiny App where one can 
explore reproducibility rates in different scenarios by 
varying sample sizes, bias and publication incentives.

ThisThis works both as (1) a model to help us interpret 
empirical estimates of reproducibility and (2) a web app 
that can be used for teaching and learning about 
reproducibility.


