
•  FIRST: Open Source project sponsored by CCSF/DT 

•  FIRST: Implementation of a Risk-Limiting Audit on a Ranked-Choice 

Voting contest 

•  FIRST: Independent validation of Dominion’s RCV Tabulation 
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•  A Risk-Limiting Audit (RLA) offers a statistical guarantee: 
 “If a full manual tally of the paper ballots would show that the reported election outcome is wrong, 

 an RLA has a known minimum chance, the RLA limit, of leading to a full manual tally” – Philip B. 

 Stark 

 

 “As with other elections audit, the goal is to identify not only intentional alterations of ballots and 

 tallies, but also bugs in election machines, such as software errors, scanners with blocked sensors or 

 scanners skipping some ballots. ” – Wikipedia 
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•  Two main types of RLA: 
•  Ballot Polling: Humans count a random sample 

of ballots and report any difference between 

manual percentage and computer percentage 

•  Ballot Comparison: Election system provide a 

Cast Vote Record(CVR). Humans check 

physical ballots in a random sample of ballots. 

RLA system check results of human count 

against machine count. 

•  Ballot comparison is more efficient than 

ballot polling  due to its smaller sample size, 

and, arguably, less error-prone on an RCV. 

 

 

 

 

 What is a Ballot-Comparison audit ? 
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 Anyone is welcome to check the math 
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•  SHANGRLA is an Open Source RCV-RLA project sponsored by CCSF 

•  https://github.com/pbstark/SHANGRLA 

•  Implementation of academic research on RCV-RLA  

•  Six key contributors across the globe on the project 
•  We have yet to meet each other and we all spoke different languages: 

•  English, American, Australian, Java, C++, Python, JSON, CSV, and Statistics 

•  SHANGRLA pilot is NOT an RLA 

•   It is a ballot-comparison audit of Vote By Mail ballots (~68% of total) 

•  A full RLA would require inclusion of all ballots casted 
•  And a separate audit method for non VBM Ballots 

Overview 
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RAIRE Tabulator/Converter – Andrew Conway - Aus 
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RAIRE Tabulator (Report 8) DOE Report (Report8) 

Independent verification of Dominion’s tabulation 



Assertions Generator – Michelle Blom - Aus 
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Many of the the 29 audits steps can be found here: 



Assertion Visualizer - Vanessa Teague – Aus. 

Open Source Voting System Project 

11	



RLA – Philip B. Stark – Berkeley 
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•  Inventor of RLA 

•  Has participated in dozens of RLA 

•  His work is the basis for CORLA 

•  ShangRLA is a substantial update 

to CORLA’s methods 

 Was “busy” in November 



Auditor Tool  - Dan King -  CCSF/San Diego 
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Next Step: Taking ShangRLA from pilot to product 
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•  Phase I: 
•  Standardize on languages 

•  Transition out of Jupyter notebook 
•  Migrate from files to an RDBMS 

•  JSON is ill-suited for a system that has a natural entity-relationship model 
•  Build a test suite above and beyond unit tests 
•  Document 

•  Phase II: 
•  Support for Multi-Contest auditing 
•  Integrate non-VBM Ballot auditing 
•  Enhance the UI 
•  ShangRLA is engineered to support various forms of contest beyond RCV 

•   …but “official support” may require further development and testing 


