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Introduction

About this 
session



• This is based in our work reviewing and curating 140+ Word Bank 
reproducibility packages and working papers

About this session

https://reproducibility.worldbank.orghttps://www.worldbank.org/en/research/brief/world-bank-
policy-research-working-papers

https://reproducibility.worldbank.org/
https://www.worldbank.org/en/research/brief/world-bank-policy-research-working-papers
https://www.worldbank.org/en/research/brief/world-bank-policy-research-working-papers


• Insights for:

• Researchers looking to submit or publish a reproducibility package for a 
paper

• Stata coders looking to make their code easier for collaboration with 
colleagues or future self-collaboration

• Advocates for transparency and openness in science

• Stata users who have ever noticed their results change using the same code 
and data and have no idea why

About this session



• But wait, didn’t you guys cover this yesterday? Aren’t all 
reproducibility problems in Stata detectable with your package 
reprun?

About this session

https://worldbank.github.io/repkit/reference/reprun.html


• Well, no ☺

• Reprun confirms stability. Reproducibility issues can still happen 
across different computers for stable code

About this session



Reproducibility 
Verifications



Reproducibility

“the ability […] to duplicate the results of a prior study using 
the same materials and procedures as were used by the 
original investigator”

— Bollen et al., Social, Behavioral, and Economic Sciences Perspectives on
Robust and Reliable Science (2015)

https://rcra.emory.edu/_includes/documents/sections/oric/8-social-behavioral-and-economic-sciences-perspectives-on-robust-and-reliable-science.pdf
https://rcra.emory.edu/_includes/documents/sections/oric/8-social-behavioral-and-economic-sciences-perspectives-on-robust-and-reliable-science.pdf


Reproducibility

“the ability […] to duplicate the results of a prior study using the 
same materials and procedures as were used by the original 
investigator”

In our team’s work:

The ability to 
reproduce outputs 
using the same code 
and data inputs.
(computational reproducibility)



Reproducibility verifications

• Principle of computational empathy is strongly encouraged for teams 
sending us their works:
• Don’t require users to do tedious things
• Make code run as easy as possible

• 77% of works reviewed use Stata

• Only 20% are reproducible after the first try

• If not reproducible, our team reviews the code and collaborates with the 
authors to identify reproducibility issues



Reproducibility 
in Stata



Reproducibility in Stata

Four rules for reproducibility  in our 
experience:

- Same dependencies

- Seed number

- Stata Version

- Unique sorting

But exceptions can still happen!



Same dependencies

• Missing dependencies will stop 
code execution



Same dependencies

• Missing dependencies will stop 
code execution

• Different versions of 
dependencies can use different 
options or produce different 
results

Recommended: Save your environment: The (often) 
overlooked problem of research reproducibility in 
economics

Version from SSC
(July 2024)

Version from GitHub
(July 2024)

https://blogs.worldbank.org/en/developmenttalk/save-your-environment-often-overlooked-problem-research-reproducibility-economics?CID=WBW_AL_BlogNotification_EN_EXT
https://blogs.worldbank.org/en/developmenttalk/save-your-environment-often-overlooked-problem-research-reproducibility-economics?CID=WBW_AL_BlogNotification_EN_EXT
https://blogs.worldbank.org/en/developmenttalk/save-your-environment-often-overlooked-problem-research-reproducibility-economics?CID=WBW_AL_BlogNotification_EN_EXT


Same dependencies

• Missing dependencies will stop 
code execution

• Different versions of dependencies 
can use different options or 
produce different results

• Solution: 
• use an ado folder for each paper or 

project

• Use repado

Version from SSC
(July 2024)

Version from GitHub
(July 2024)

https://worldbank.github.io/repkit/


Random Seed Number and Versioning

• The generation of random 
numbers occasionally changes 
between versions

• Setting the Stata version using 
version ensures that the same 
random numbers are generated

• Importantly, this will ensure your 
code remains reproducible even 
if the generation of random 
numbers changes in a future 
version of Stata

https://dimewiki.worldbank.org/ieboilstart


Non-unique sorts

• By default, Stata handles ties in sorts randomly

• If not handled correctly, this can be a problem for reproducibility



Non-unique sorts

• How to handle this?

1.Avoid using sort but use instead isid [varlist], sort

2.Be aware of “implicit sorts” Stata applies when using other 
commands



Some implicit sorts

Command Issue Solution

merge 1:m … Stata will sort observations by the key 
variable, but randomly within it

Add a unique sort after 
the merge

bysort [varlist]: gen …

bysort [varlist]: egen …

If [varlist] doesn’t produce a unique 
sorting, results of gen … might not be 
reproducible if they depend on the 
observations’ positions. For example:

bysort hh_id: gen sample = 1 if _n == 1

- Do not sort with bysort
- Sort first and then use by 
separately:

isid [var1 var2 …], sort
by var1: gen …

duplicates drop [varlist], force Stata will select randomly which 
observations to drop after sorting by 
[varlist]. If it doesn’t produce a unique 
sorting, it might not be reproducible

Think of why you have 
duplicates in [varlist] and 
choose a criteria for dropping 
them based on your 
assessment. Some examples:
- Which obs was collected first
- Which obs has less missings 
across all variables



Important: Avoid using set sortseed

• Experienced Stata programmers might have heard of set 
sortseed

• It allows to set a seed number for to set the random state for ties in 
sorts

• This is similar to how set seed sets a random state for random 
numbers generation

• However, we recommend never using it, as it is only a partial 
solution: set sortseed only gives reproducible results within the 
same Stata edition (SE, MP).



Important: Avoid using set sortseed

• See discussion in Setting version, seed, and sortseed not sufficient 
for reproducibility?

https://www.statalist.org/forums/forum/general-stata-discussion/general/1611662-setting-version-seed-and-sortseed-not-sufficient-for-reproducibility
https://www.statalist.org/forums/forum/general-stata-discussion/general/1611662-setting-version-seed-and-sortseed-not-sufficient-for-reproducibility


Important: Avoid using set sortseed

• Also check Sorting with Ties in Stata’s longer documentation for sort

“[set sortrngstate] is such an esoteric command 
that we warn you against using it. Regardless, 
unless your goal is to write a manual entry that 
describes how to deal with tied values in sorts, do not 
use set sortrngstate to create reproducible 
sorts. Think about your problem and sort on 
variables that create the unique ordering you 
need.”

(emphasis added for this presentation)

https://www.stata.com/manuals/dsort.pdf#dsortRemarksandexamplesSortingwithties


Beyond Code 
Execution



Make it easy for replicators!

• Remember computational empathy?

• This means:
• Self-contained reproducibility package

• Main do-file with all settings

• One-button reproducibility

• Clear code

• Documentation



Make it easy for replicators!

• Remember computational empathy?

• This means:
• Self-contained reproducibility package

• Main do-file with all settings

• One-button reproducibility

• Clear code

• Documentation



Code readability

“Programs must be written for people to 
read, and only incidentally for machines to 
execute.”

—Abelson, Susman and Susman, Structure and 
Interpretation of Computer Programs (1985)

https://www.goodreads.com/book/show/43713.Structure_and_Interpretation_of_Computer_Programs
https://www.goodreads.com/book/show/43713.Structure_and_Interpretation_of_Computer_Programs


• Code linked to a paper should allow 
readers to understand the paper’s 
logic, assumptions, and check its 
correctness

• You can do a lot with simple 
measures:
• Horizontal and vertical spaces
• Code comments
• Section headers

• Use the Stata linter to improve your 
code

Code readability

https://blogs.worldbank.org/en/impactevaluations/stata-linter-produces-stata-code-sparks-joy


• Include a README file with 
the following:
• Data provenance information

• Code outputs - paper exhibits 
linkage (exm: scatterplot.png → Figure 
3 in the paper)

• System information for the 
generation of exhibits of the 
paper (OS, processor, RAM, Stata version 
and edition)

Documentation



Thank you!
lsanmartin@worldbank.org
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