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A Fundamental Equation

V = B
# of voters = # of ballots



Data Sources

V = B
# voters

Poll books?

Observation?

Voter Registration Database?

# ballots
Count paper?

Voting-counting systems?



Data Quality

V = B
# voters

Edge cases

Timing

# ballots
Edge cases

Million of sheets of paper

Can we rely solely on computer-aided systems?



Access

V = B
# voters

may be unavailable

may be expensive ($35K !?!)

# ballots
may be unavailable 



Timing

Nov JanDec

Election Day

Unofficial ballot 
data available Official ballot 

data available

Winners start 
work

Official voter 
data available

Winners certified



Timing

What can data analysis 
do in time to be useful?
i.e., before certification



North Carolina 2018



North Carolina 2018



Can math help generalize?

Data analysis

Anomalies identified

Candidates assess, maybe push for 
investigation

Investigations maybe cancel certification



Can math help generalize?

Data analysis

Anomalies identified

Automate (as much as possible) data aggregation
As appropriate, use sophisticated algorithms for anomaly detection

Work in progress, funded by NSF Grant # 1936809
Main tools: Python, postgreSQL



Input
20 MB flat file from Board of Elections, available after voting ends

< 1 MB contextual info, must be created ‘by hand’ in advance

Which info do we need in addition to the info in the file??



Munging info (1 of 3)

Column Data Type
County TEXT
Election Date DATE
Precinct TEXT
Contest Group ID INTEGER

What are the columns of the file from the Board of Elections?



Munging info (2 of 3)

Which columns have which kind of election result?
Column Name (BoE file) Count Type (NIST CDF)
Election Day election-day
One Stop stop early
Absentee by Mail absentee-mail
Provisional provisional
Total Votes total



Munging info (3 of 3)

How do we read common-data-format elements from rows of file?

NIST CDF Element NIST CDF Field Recipe from BoE file
Office Name Contest Name
ReportingUnit Name County; Precinct
Party Name Choice Party
….



Output

What is the “worst” bar 
chart we can draw for 
each contest?



Output



Output
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