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https://vote.Caltech.edu

Founded in November 2000



https://elections.mit.edu
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Support ESRA

• Election-night reporting
• Survey of the Performance of American Elections
• Elections Performance Index
• Trust in elections
• Social media and election officials
• Post-election audits—accuracy and attitudes
• Attitudes toward election spending
• Polling place placement
• Line length
• Vote-buying opportunities with RCV
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• Accuracy of signature verification
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May 31 – June 2

https://esra-conference.org



Research

Gather/disseminate 
election data

Work with election 
officials

Encourage official/ 
academic exchange

Support ESRA



Agenda for the Rest of the Talk
+ Why accuracy matters in elections
+ Challenges to accuracy
+ Where challenges occur—before, during, and after Election Day
+ Before Election Day

• Districting
• Voter registration

+ During Election Day
• Voting machines

+ After Election Day
• Auditing
• Election night report

+ Artificial Intelligence
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Voter trust



From the Voter’s Perspective

Registration CountingVoting



From the Voter’s Perspective

Registration CountingVoting

Lost Vote



2000 Election

Source:  Caltech/MIT Voting Technology Project, Voting: What Is/What Could Be



From the System’s Perspective

Registration CountingVoting



From the System’s Perspective

Registration CountingVoting

Lost Trust



• Ineligible voters
• Dead voters
• Unregistered 

voters

• Inaccurate 
calibration

• Confusing ballots
• Ballot shortages
• Light ink

• Mis-programmed 
scanners

• Mis-programmed 
EMS systems

• Tired ballot 
counters

Registration Voting Counting



Lost Trust?
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What We Know about Voter Trust

+Voters are less trusting when they personally 
have a bad experience.

+Voters are more trusting when their candidates 
win.

+Voters are more trusting when public figures they 
trust defend the system.

+Voters are more trusting the closer the process is 
to them geographically.
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89%

85%

69%

Source:  Survey of the Performance of American Elections



Challenges to Accuracy
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States + D.C. 51
Counties 3,031
Municipalities 19,519
Towns/townships 16,360
Special districts 38,266
School districts 12,880
Total 90,107



Jasper County, Iowa, 2020
Federal

• President & Vice President
• Senator
• House of Representatives

State
• Senator
• State Supreme Court Justice Retention (4)
• Appeals Court Judge Retention (6)
• District Court Judge Retention (6)
• Ballot Question

County
• Supervisor
• Auditor
• Sheriff
• Soil & Water Conservation Board (4)
• Agriculture Extension Council (5)

Local
• Township Trustees

Total Choices:  34



Source: https://news.gallup.com/poll/162488/381-million-adults-worldwide-migrate-within-
countries.aspx?utm_source=alert&utm_medium=email&utm_campaign=syndication&utm_content=morelink&utm_term=All%20Gallup
%20Headlines













Before, During and 
After Election Day









Election Accuracy Before 
Voting Begins



Districting
Census Precincts Districts



Precinct G

Precinct A

Precinct B

Precinct C

Precinct D

Precinct E

Precinct H

Precinct F

Precinct K

Precinct I

Precinct J

Precinct L

Precinct M

Voting Tabulation Districts (Precincts)



Congressional Districts

CD-1 CD-2



State House Districts

SHD-1

SHD-2

SHD-3

SHD-4

SHD-5 SHD-6



State Senate Districts

SSD-1

SSD-2

SSD-3



County Commission Districts

CCD-1 CCD-2

CCD-3

CCD-4
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3.8M active voters

6,372 precincts

8,624 district combos

42% of precincts 
have more than 1 
district combo



The Problems

+The traditional way of drawing maps and 
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manual and error-prone.



The Problems

+The traditional way of drawing maps and 
translating maps to updated voting files was 
manual and error-prone.

+Geographic Information Systems make keeping 
track of voters and geographies more streamlined 
and less error-prone.
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The Problems
+The traditional way of drawing maps and translating 

maps to updated voting files was manual and error-
prone.

+Some redistricting authorities may use outmoded 
ways of drawing (or describing districts) while 
election officials use more modern Geographic 
Information Systems (or vice versa).

+Voters given the wrong ballot
• One estimate has 12% of voters being given incorrect ballots

+Candidates running in the wrong district







https://elections.nsgic.org/

= National States Geographic Information Council
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Election Accuracy 
on Election Day



1700s to now

1890s to 2010

1960s to 
2010

1960s to 
now

1970s to 
now



Residual Vote Rate Is (ONE) Measure of 
Accuracy



Residual Vote Statistics in 2000

Percent

U.S.:  1.9%



Residual Vote Statistics in 2020

Percent

U.S.:  0.9%



Hand-Counting vs. Optical Scanning

Which type of voting 
machine would you prefer 
to vote on?

Optical scan

Hand count



Hand-Counting vs. Optical Scanning

Which type of voting 
machine would you prefer 
to vote on?



Research on Accuracy of Counting

+Hand counting is slightly less accurate than 
optical scanning

+Counters are subject to fatigue



Election Accuracy 
after Election Day







From 2020 post-election audits

+Individual ballots examined:  1,079,499
• 480 (0.044% or 4.4/10,000) had at least one discrepancy

+30,407,442 candidates received votes on these 
ballots

• 6,763 (0.022%, or 2.2/10,000) saw the vote go to another 
candidate in the audit.



World’s most famous 
election-night reporting 
gaffe
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Issues
Confusion between official election results and reports of 
unofficial election returns
Blue Shift/Red Mirage
Phantom Voters
Errors
Discrepancies between state and county results
Discrepancies between government and media reports
Vulnerability of ENR systems to cyber attacks



Issues
Speed of reporting



Policy Considerations for Accurate and 
Timely Election Reporting
+Automate reporting and publish election night results 

directly
+Report results at the precinct level
+Establish lines of communication with the AP and 

Edison
+Mail ballots:

• Allow/require local jurisdictions to process mail ballots before 
Election Day

• Require mail ballots to arrive by Election Day
• Impose deadlines on local jurisdictions to report election results



A Word about Artificial Intelligence

+AI: The use of past patterns in data to predict 
future patterns in data

+ChatGPT, chatbots:  predicting the next word 
based on the current word

+Deep fakes:  do a better job of blending images 
than photoshop

+Implications for accuracy:  the same as any 
technology



Thank you!

cstewart@mit.edu @cstewartiii

https:\\electionlab.mit.edu
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