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Caltech/MIT

Voting Technology Project

Founded in November 2000

https://vote.Caltech.edu
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FOUNDED IN JANUARY 2017

https://elections.mit.edu



T¥eee MIT ELECTION DATA
eoeoeoe + SCIENCE LAB

* * Election-night reporting

 Survey of the Performance of American Elections

Gather/disseminate e Elections Performance Index
election data * Trust in elections
e Social media and election officials
Work with election * Post-election audits—accuracy and attitudes

 Attitudes toward election spending
 Polling place placement

Encourage official/ * Line length
academic exchange * Vote-buying opportunities with RCV

officials

Support ESRA
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Gather/disseminate * Nationwide precinct returns
election data * Audit outcomes

Work with election
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Encourage official/
academic exchange

Support ESRA
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eeooee + SCIENCE LAB

Research

Gather/disseminate
2eEso Ea « Placement of polling place

« Consequences of RCV
_ Accuracy of signature verification

Effects of automatic voter registration
Accuracy of voter lists

Work with election
officials

Encourage official/

academic exchange

Support ESRA



t+reee MIT ELECTION DATA
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eceoeoee + SCIENCE LAB

Gather/disseminate
election data

Work with election E"PEHTS

officials

MEDSL encourages and disseminates the work of

leading academic authorities in election science.

Encourage OfflCIaI/ Search for experts in any branch of election research
academic eXChange by location and research area.

Support ESRA
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eceoeoee + SCIENCE LAB

Gather/disseminate
election data

Upcoming Event

2023 ESRA
CONFERENCE May 31 - June 2

Work with election

officials

https://esra-conference.org

The 7th Annual Summer Conference on

Encourage Official/ Election Science, Reform, and Administration
. (ESRA) will be held in-person from Wednesday,
academic exchange

May 31st to Friday, June 2nd at the University

of Georgia in Athens, GA. Registration and

more information is now available! We look

forward to seeing you there.
Support ESRA
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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
e 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 Voting Counting
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Registration Voting Counting

L.ost Vote



2000 Election

470 6 MILLION LOST VOTES

1.5 to 2 Million Lost Because of Faulty
Equipment and Confusing Ballots

1.5 to 3 Million Lost Because of Registration Mix Ups
Up to 1 Million Lost Because of Polling Place Operations

Unknown Losses Because of Absentee Ballot Problems

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

[.ost Trust



+ Ineligible voters * Inaccurate e Mis-programmed
e Dead voters calibration scanners
» Unregistered * Confusing ballots e Mis-programmed
voters  Ballot shortages EMS systems
» Light ink  Tired ballot
counters



[.Lost Trust?

* Ineligible voters * Inaccurate * Mis-programmed
* Dead voters calibration scanners
* Unregistered * Confusing * Mis-programmed
voters ballots EMS systems
* Ballot shortages * Tired ballot

* Light ink counters




What We Know about Voter Trust




What We Know about Voter Trust

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




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.



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.



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.



How confident are you that votes [at level] were counted as intended?
2022 respondents
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How confident are you that votes [at level] were counted as intended?
2022 respondents

Your vote 93%

Nationwide 69%

0O 10 20 30 40 50 60 70 80 90 100%

B \ery confident I Somewhat confident

Source: Survey of the Performance of American Elections
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A’\‘ 2012 Census of Governments
The Many Layers of American Government

\Q

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

United States

Census




Jasper County, lowa, 2020

Federal County
* President & Vice President * Supervisor
« Senator e Auditor
e House of Representatives  Sheriff
e Soil & Water Conservation Board (4)
State » Agriculture Extension Council (5)
 Senator
 State Supreme Court Justice Retention (4)
* Appeals Court Judge Retention (6) Local
 District Court Judge Retention (6) * Township Trustees

e Ballot Question

Total Choices: 34



Did you move from another city or area within this country in the past five years?
Percentage answering yes

& Ma®
"-’»\-Hg

e

B 21%+

B 16% to 20%
11% to 15%
[ 6% to 10%
(] 5% or less ,
[] Question not asked \ P

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=All1%20Gallup

%20Headlines
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[a] Name/Surname/Nom
[b] Geburtsname/Name at birth/Nom de naissance
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S
/Given /Pré NN

ERIKA AN

Geburtstag/Date of Bith/ \_Staatsangehérig lity/
Date de naissance\, \ '\ @ra“idﬂamé
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Gilltig bis/Date of expiry/
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IDENTITY,

[a] Name/Surname/Nom
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Before, During and
After Election Day
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Interaction of Voting fand Election Systems
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Congressional Districts

//
CD-1 CD-2

1\




State House Districts

SHD-1 S}E 5

SHD-6
SHD-5

SHID-2




State Senate Districts
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I 3.8 M active voters
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The Problems

+The traditional way of drawing maps and
translating maps to updated voting files was
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.

+Geographic Information Systems make keeping
track of voters and geographies more streamlined
and less error-prone.
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+Some redistricting authorities may use outmoded
ways of drawing (or describing districts) while
election officials use more modern Geographic
Information Systems (or vice versa).



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).



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 offician use more modern Geographic
Information Systems (or vice versa).

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



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 draw;nfg (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
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voters given wrong ballots X

< Al ] News ] Images [»] Videos [ Books ! More Tools

About 1,870 results (0.50 seconds)

m AP News

Some voters cast wrong_ballots in split Nashville district

NASHVILLE, Tenn. (AP) — Election officials said Tuesday that some Tennessee voters
have cast ballots in the wrong congressional district in...

Nov 1, 2022

B FOX 13 Tampa Bay
Wrong ballots sent to 168 Hillsborough County voters
following redistricting changes: ‘This is not fraud’

The Hillsborough County Supervisor of Elections Office is thanking an eagle-eyed voter
for discovering a mishap with the Tampa City Council...

1 month ago

About 12 results (0.29 seconds)

[E) savannah Moming News (_\ J5

Elections Board error causes 4 early votes to go to wrong GA
House race

JED

IE ,

Due to a Board of Elections error, 4 Chatham County voters from Precinct 8-1 will not
get a say in their state representative race for May...

May 5, 2022
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e Atlanta
Journal-Constitution

Georgia Politics ~ AJC Peachtree Road Race ~ Opinion  Sports  AJC Live  EPaper  Newsletters

Stay informed and know what’s really going on. [ECITLELT TR ETS-1-T2

Georgia candidate running in wrong
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9.5 million die (5%)

253 million eligible

210 million registered
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90 million move
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9.5 million die (5%)

ILLINOI

90 million move DRIVING LICENSE
within state (43%)
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Interaction of Voting fand Election Systems
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Residual Vote Rate Is (ONE) Measure of
Accuracy

Overvotes + Undervotes

Turnout
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Residual Vote Statistics in 2000
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U.S.: 0.9%
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Residual Vote Statistics in 2020




Hand-Counting vs. Optical Scanning

/ Optical scan
Which type of voting
machine would you prefer
..................................................... . to vote on?
Hand count




Hand-Counting vs. Optical Scanning

Republicans Democrats
A Which type of voting
A machine would you prefer
T e *| to vote on?
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Research on Accuracy of Counting

+Hand counting is slightly less accurate than
optical scanning

+Counters are subject to fatigue




Interaction of Voting iand Election Systems

Election Accuracy
after Election Day f
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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.
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Mike Hogan, S

2023 Duval First Unitary

{Website last updated at- 03/24/2023 4:35:42 pm) Election Date: 3/21/2023

Registered Voters: 655,403 Precincts Reporting: 186 /186
Ballots Counted: 168,263 Election Day: Completely Reported
Voter Turnout: 26.67% Early Votes: Completely Reported

Vote By Mail: Completely Reported

OFFICIAL RESULTS

Summary Results Precinct Results Maps Reports. Favorite Race:

Change Vie
’V Vote Type View: [ Graphical v] ‘
Mayor
Participating Precincts Reporting: 186 / 185 EQ. Precinct Details a8
Choice Percent Votes

Omega Allen (NPA) 0.94% 1,584
LeAnna Gutierrez Cumber (REP) . 7.58% 12,71
Daniel Davis (REP) | ] 24.72% 41,505
Donna Deegan (DEM) ] 39.43% 66,192
Al Ferraro (REP) [ ] 16.24% 27,265
Audrey Gibson {DEM) [ | 2.60% 14,440
Frank Keasler (REP) I 2.39% 4,011
WRITEIN 0.09% 149

167,367
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2023 Duval First Unitary
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Registered Voters: 655,403 Precincts Reporting: 186 /186
Ballots Counted: 168,263 Election Day: Completely Reported
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ENR Issues

Confusion between official election results and reports of
unofficial election returns

ﬁ /,(/:/';j'z?"f 7

Unofficial Results
Election | Sat Mar 25 2023 v

Legislative Multiparish Parish Statistics

State Representative -- 93rd Representative District Voter Stats

Early & Absentee Reporting - 1 of 1 parishes
Election Day Reporting - 44 of 44 precincts Votes
Alonzo Knox (DEM) 54% 1,718
Sibil "Fox" Richardson (DEM) 46% 1,443
Unofficial Turnout: 9.4% Total: 3,161

KT
SECRETARY

. OF STATE

. \REKYEERRDOTN

Early Voting | | Parish Results

Official Results

Election | Sat Feb 18 2023 v

Legislative Multiparish Parish Statistics

State Representative -- 93rd Representative District Voter Stats

Early Voting | | Parish Results

Early & Absentee Reporting - 1 of 1 parishes
Election Day Reporting - 44 of 44 precincts

Votes
Morgan Clevenger (DEM) N 10% 211 Defeated
Matthew M. Hill (REP) 7% 142 Defeated
Steven Kennedy (DEM) | 10% 214 Defeated
Alonzo Knox (DEM) | 31% 625 Runoff
sibil "Fox" Richardson (DEM) I =7 o 760  Runoff
"Naj" Wallace (DEM) 4% 89 Defeated

Turnout: 6.1%

Total: 2,041
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Confusion between official election results and reports of
unofficial election returns
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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
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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

+Al: 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

+Imﬂlications for accuracy: the same as any
technology



Thank you!

M cstewart@mit.edu y@cstewartiii

https:\\electionlab.mit.edu



	Default Section
	Slide 1: Accuracy in Elections

	This morning's roadmap
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8

	Introduce me
	Slide 9: Charles Stewart III
	Slide 10: Charles Stewart III
	Slide 11: Charles Stewart III
	Slide 12: Charles Stewart III
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Agenda for the Rest of the Talk

	Accuracy in general
	Slide 22: Accuracy
	Slide 23: Accuracy
	Slide 24: Accuracy
	Slide 25: From the Voter’s Perspective
	Slide 26: From the Voter’s Perspective
	Slide 27
	Slide 28: From the System’s Perspective
	Slide 29: From the System’s Perspective
	Slide 30
	Slide 31: Lost Trust?
	Slide 32: What We Know about Voter Trust
	Slide 33: What We Know about Voter Trust
	Slide 34: What We Know about Voter Trust
	Slide 35: What We Know about Voter Trust
	Slide 36: What We Know about Voter Trust
	Slide 37
	Slide 38
	Slide 39
	Slide 40

	Challenges to accuracy
	Slide 41: Challenges to Accuracy
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48: Jasper County, Iowa, 2020
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54

	Before the election
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59

	Districting
	Slide 60: Districting
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70: The Problems
	Slide 71: The Problems
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80: The Problems
	Slide 81: The Problems
	Slide 82: The Problems
	Slide 83: The Problems
	Slide 84: The Problems
	Slide 85
	Slide 86
	Slide 87

	Voter registration
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96

	Voting machines
	Slide 97
	Slide 98
	Slide 99: Residual Vote Rate Is (ONE) Measure of Accuracy
	Slide 100: Residual Vote Statistics in 2000
	Slide 101: Residual Vote Statistics in 2020
	Slide 102: Hand-Counting vs. Optical Scanning
	Slide 103: Hand-Counting vs. Optical Scanning
	Slide 104: Research on Accuracy of Counting

	Auditing
	Slide 105
	Slide 106
	Slide 107
	Slide 108: From 2020 post-election audits

	Election Night Reporting
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133: ENR Issues
	Slide 134: ENR Issues
	Slide 135: Issues
	Slide 136: Issues
	Slide 137: Issues
	Slide 138: Issues
	Slide 139: Issues
	Slide 140: Issues
	Slide 141: Issues
	Slide 142: Policy Considerations for Accurate and Timely Election Reporting
	Slide 143: A Word about Artificial Intelligence
	Slide 144: Thank you!


