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Voter Fraud
This election is during a pandemic which resulted in an excessive amount of votes 
through mail-in ballots. 

This particular topic was chosen because of this year’s election, based on 
questionable evidence of voter fraud: 

● The number of voters exceeded 100% in some states/counties.

● Voting fraud is rare but real. 
● Blatant misinformation regarding voter fraud in 2020 election from both sides.
● The election was close and is being contested.
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Objectives



Objectives
● Analyze registration and ballot data for 2020 to find evidence supporting or 

debunking claims of voter fraud.
● Compare results with data from previous elections.

● Create Slurm batch job to query website and get html output.

● Clean html output and organize into dataframe.



Methods



Dataset
Dataset: Pennsylvania Full Voter Export - 5.8GB

- https://www.pavoterservices.pa.gov/pages/PurchasePAFULLVoterExport.aspx
- Statewide voter registration data.
- 153 features: Names, Active/Inactive, Voting History, DOB, County, Address, Registration Date, etc

https://www.pavoterservices.pa.gov/pages/PurchasePAFULLVoterExport.aspx


Tools
● PA Ballot Tracker - get current ballot info for a record
● Globus - transfer input data to cluster
● Google Colab - develop python scripts
● CloudyCluster - dynamic resource allocation in GCP.
● Slurm/CCQ - HPC schedulers to submit batch jobs
● Formfind - finds form data in HTML output
● jupyter notebook
● Curl - query and pull HTML data from website
● Python/Pandas - load, clean, explore input
● Bash - develop scripts to generate and submit batch jobs





Workflow - Input
For each county’s FVE file - 67 jobs

● Processed in sequence.

Full Voter 
Export(FVE) Data 
($COUNTY-FVE.txt)

Load and separate input
(explore.py)

All active voters 
over 100 years 
($COUNTY-old.csv)

All active voters   
($COUNTY-active.csv)



Workflow - Query Batch Job Creation
For each county’s “old” and “active” datasets - 134 jobs 

List of 
Counties

(counties.txt)

Batch Template Script
(create-batch.sh)

Job using dataset of 
active voters

($COUNTY-active.batch)

Job using dataset of 
active voters over 100 
($COUNTY-old.batch)



Workflow - Query Batch Job 
● Query PA ballot tracker with registration data 
● Pull HTML output of ballot data

FVE input 
dataset

($COUNTY-$TYPE.csv)

Query and Pull HTML
(get-html-$TYPE.sh) HTML output for single 

record
($NAME-$DOB-$COUNTY.html)



Clean/Aggregate Batch Job Creation
For each county’s “old” /“active” HTML output datasets - 134 jobs 

List of 
Counties

(counties.txt)

Batch Template Script
(create-batch-clean.sh)

Job using dataset of active 
voters

($COUNTY-clean-aggr-active.batch)

Job using dataset of active voters 
over 100 

($COUNTY-clean-aggr-old.batch)



Workflow - Clean/Aggregate Batch Job
For each record:

● Trim HTML output to get ballot data
● Aggregate ballot data into single file for each county.

HTML output 
directory

(*-$COUNTY-$TYPE.html)

Trim each HTML 
output file

(trim-html.sh)
Ballot data final 

output table
($COUNTY-$TYPE-ballot-out.csv)

Aggregate all trimmed 
files into single .csv 

data table 
(aggr-data.sh)



Challenges
Challenges:

● Retrieving/formatting valid curl query
● Bypassing reCaptcha
● Underestimating run times of larger county datasets(ex. Philadelphia county)



Results



Results
9,117,518 FVE records

67 County FVE datasets

352 batch jobs

8,293,578 queries to PA Ballot Tracker

134 final output ballot data tables



Statistics 
Pennsylvania:

● 2020 Eligible voters(citizens >= 18): 9,810,201
● 2020 Active voters: 8,291,014
● 2020 Registration rate: ~85%
● 2020 Active voters > 100 years old: 2564
● 2020 Mail-in ballots > 100 years old: 967 
● 2020 Accepted mail-in votes > 100 years old: 814
● 2020 Mail-in ballots: (in-progress)
● 2020 Accepted mail-in votes: (in-progress)



Future Work



Future Work
● Continue analyzing FVE and ballot data.
● Run on other states’ FVE data.
● Develop more test cases to detect fraud.
● Develop classification model using machine learning to find records suspected 

to be fraudulent.
● Use model to identify significant features in detecting voter fraud.



Conclusion



Conclusions
We found no evidence supporting major voter fraud in PA.

Future investigation is needed in PA and other states.

PA has good policy regarding election security.

Good policy is necessary at a federal level.

Voter data should be free and accessible to the public.



Discussion



Sources
FVE dataset: 

https://www.pavoterservices.pa.gov/pages/purchasepafullvoterexport.aspx

PA Voting/Election stats:

https://www.dos.pa.gov/VotingElections/OtherServicesEvents/VotingElectionStatistics/Pages/VotingElecti

onStatistics.aspx

PA Census Data:

https://data.census.gov/cedsci/all?q=PA

Voter List Access Laws:

https://www.ncsl.org/research/elections-and-campaigns/access-to-and-use-of-voter-registration-lists.aspx

https://www.pavoterservices.pa.gov/pages/purchasepafullvoterexport.aspx
https://www.dos.pa.gov/VotingElections/OtherServicesEvents/VotingElectionStatistics/Pages/VotingElectionStatistics.aspx
https://www.dos.pa.gov/VotingElections/OtherServicesEvents/VotingElectionStatistics/Pages/VotingElectionStatistics.aspx
https://data.census.gov/cedsci/all?q=PA
https://www.ncsl.org/research/elections-and-campaigns/access-to-and-use-of-voter-registration-lists.aspx

