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Motivation



Research Workflow at DIME



Stata Remains Dominant in Economics/Development



Reproducibility Remains a Challenge

From PRWP verifications:
• Only  1 in 4 of papers pass reproducibility 

verification on the first try
• About half of papers have code that runs 

successfully on the first try



DIME Analytics Solution: PRWP Verifications



• No obvious 
file format or 
output 
structure

• Many non-git-
compatible 
outputs 
(images)

Verifying Reproducibility from Outputs is Slow



Spot the differences!



Not very noticeable… (diff view)



Now… find the cause…



One big problem

There is no guarantee that the root 
cause of unstable outputs will be 

anywhere near the output!

Could be in data construction 
many files back, for example.



(re)Introducing reprun



Here’s how it works

• Two basic problems that lead 
to all others:
• Unset seed

• Unstable sort

• We detect them by comparing 
the RNG state and the sort 
RNG state after EVERY line

• We then get a data checksum

• Then we do it again



(re)Introducing reprun



(re)Introducing reprun



Complete reporting with [reprun , verbose] 



Issue-targeted reporting with [reprun ,compact]



SMCL / git-trackable output logs



Debuggable – see exact Stata state line-by-line

(you shouldn’t need this but we do)



Handles loops and sub-do-files



It will only yell at you if you 
do the forbidden merge



Current syntax



Two things to note:



In practice



Reproducibility Verification in Practice

Reviewer confirms the package is: 

Produces every 
output in the 
manuscript 

Complete

Produces the same 
outputs every run 

Stable

Tables and figures 
reproduced match 
exactly those in the 

paper

Consistent



reprun helps confirm stability

Produces every 
output in the 
manuscript 

Complete

Produces the same 
outputs every run 

Stable

Tables and figures 
reproduced match 
exactly those in the 

paper

Consistent



Example 1

Unstable 
sorting



Identifying instability in outputs

• Received a package for 
reproducibility verification.

• Observed slight instability in 
nearly all results every time 
the code was executed.

• Instability was detectable only 
by tracking changes in Git.



Identifying source using 
reprun

Running reprun on the do-file

• Flags changes in sort RNG order 
and Data Checksum 

• Default option generates a long 
report → 



Compact reporting

Using compact option to quickly identify errors: 

• Reports only lines where Run 1 and Run 2 
mismatch and change for either the seed or sort 
RNG



Compact reporting

Using compact option to quickly identify errors: 

• Reports only lines where Run 1 and Run 2 
mismatch and change for either the seed or sort 
RNG

Line 193: Sorting on non-unique variable and 
dropping observations

Line 1512: Merging resulting dataset
Line 1515: non-unique sort



Fixing the issues

Updated the code to sort uniquely, which resolved the original issue 
and the subsequent issues stemming from it.



Example 2

m:m merge



Identifying instability in outputs

• Outputs were not compatible with Git for tracking changes.

Run 1 Run 2



Identifying instability in outputs

• Outputs were not compatible with Git for tracking changes.

• Instability could only be identified through manual inspection.

Run 1 Run 2



Identifying source using reprun

• Setup: main do-file calling two 
other do-files

• Running reprun:
reprun “${folder}/main.do”, compact



Identifying source using reprun

• Setup: main do-file calling two 
other do-files

• Running reprun:

• Warning in the result window: 
many-to-many merge

reprun “${folder}/main.do”, compact



Results from reprun
Generates report after the warning:



Identifying source in code



Identifying source in code

Line 438: many-to-many merge flagged 

Line 495: Summary of variables from the merged 
dataset

Line 23 in main.do also flagged



Cascading instability

• In analysis do-file: All the lines 
with commands line “outreg” 
or “dtable” that exports or 
prepares the results flagged

• Analysis file flagged in main.do 
as well 



Fixing the issues

• Made the data unique and 
corrected the many-to-many 
merge to a many-to-one merge.

• Ran reprun again.

• No mismatches detected.



Key Takeaways

Ensures Reproducibility: reprun verifies that your Stata scripts 
produce consistent results, enhancing reliability.

Identifies Instabilities: Pinpoints specific lines and commands 
causing discrepancies across runs.

Simplifies Verification: Automates the process of verifying 
reproducibility, saving time and effort.



Thank you!
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