Ballot Initiative Project

Automating Petition Validation Process

Civic Tech DC — Project Night— Wed, January 22, 2025
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2024 ELECTION ELECTIONS 2024 WASHINGTON D.C.

DC passes Initiative 83 bringing
ranked choice voting and semi-
open primaries to the District

VB Ella Robinson ™) November 7,2024 ® 4 min read

(https://thewash.org/2024/1 1/07/dc-passes-initiative-83-bringing-
ranked-choice-voting-and-semi-open-primaries-to-the-district/)

Initative 83

A voter-a(a(aroveo( ballot initiative in Washington

DC, that permits ranked-choice voting and opens

primaries to ino(e(aeno(ent voters

Ranked-Choice Traditional

0 Candiote A4

xCamo(Io(a‘te B
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1. Candiate A4
2. Candidate B
3. Candidate C

Before the initiaive could even make it onto the ballot
it needed to be a(a(aroveo( by DC Board of Elections
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Current Validation Process

Initative 83

A voter-approved ballot initiative in Washington
DC, that permits ranked-choice voting and opens

primaries to Ino(epeno(ent voters

Ranked-Choice Traditional
1. Candiate A4 0 Candiate 4
2. Candidate B xComoho(ate B
3. Candidate C 0 Candidate C

Before the initiaive could even make it onto the ballot

it needed to be a(a(aroveo( b(/ DC Board of Elections
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OrganIZQtion's Process

Gather Petition

S?gna‘tures

Submit to DC Dc BOE checks Petition passes if there
Boe signatures are enougl« signa‘ture_s
& M k- . .
&/ I/‘\ V\um_VoJ\o( > mm_neeo(eo(
Q/f _
\ — num__Vaho( < min_needed

Internal review of

petitiov\ signa‘tures

It’s cos‘tly To organizations
to submit failed pe‘ti‘tions

".SO tl'\e_(/ aim to validate

them before submission.
Date AN

csv

- A/ame_ Ao(o(ress
— David BlackWwell | 123 CL\erry Lone | 1/15
— —>>  Hideki Yukawa 345 Apple Drive
| 43 Venkata Raman 6%3 Grape St
Signeo( Extracted Voter
pet?‘tions Information

é X4

People, have to
momua“t/ go ‘tl«rougl«
this process many,

many times.
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Voter records

"They want to change how D.C. votes — one signature at a time" (VWaPo 2024)

After a person signs on the dotted line,

Though the Board

of Elections will verify signatures when it receives petitions, Mintwood
Strategies verifies them first.

... the initiative’s field director,

It was slow, painstaking work... 99


https://www.washingtonpost.com/dc-md-va/2024/05/22/dc-voting-ballot-initiative-signatures/

Automating this Process

"They want to change how D.C. votes — one signature at a time" (VWaPo 2024)

X4

After a person signs on the dotted line,

Though the Board of Elections will
verify signatures when it receives petitions, Mintwood Strategies verifies them first.

At Civie Tech DC we wanted to simph{:y
this process BL/ automat?r\g t.

... the initiative’s field director,

It was slow, painstaking work... R
P s Ult\mo«tely our goal was to..

%29

Ballot Initiative Projec’c
(Automated Process)

PDF scans of Optical Character Text on
signed forms Recognition of Text Name, Address,
Waro(, ond Date

Fuzzy Mo«‘tcl«ing of

text and record

[{'Name': 'John Smith',
'Address': '132 Picket Lane',
— OCR Engine — Ward': ‘2, Fuzzy Matich
'Date': '11/01/2024'}, > . S—
{'Name': 'Jane Plain', ... Enﬂme

ﬁ k
csv

Database (or ¢SV) of

voter records

Provide a cheap, ,and accurate way
to validate signed petitions for local ballot
measures

Scores for

Signa’cures and valid

status
Name Address Score Valid
John Smith | 132 Picket Lane 0.75 True



https://www.washingtonpost.com/dc-md-va/2024/05/22/dc-voting-ballot-initiative-signatures/

Application Page

We wrote some code to iw\plement this We built a siw\ple web-apphcation to
process demo this process

(https://github.com/Civic-Tech-Ballot-Inititiave/Ballot-Initiative)

(https://ballot-initiative.streamlit.app/)

= O Civic-Tech-Ballot-Inititiave / Ballot-Initiative Q Type (/]to search + - ® 1 Share ¢ /€O i
<> Code () Issues {9 Pullrequests 2 (® Actions ] Projects 1 0J wiki @ Security [~ Insights 3 Settings Home
ere . - Petition Validation o o o o
Ballot-Initiative Public s EditPins ~ & Watch 1 ~ % Fork 7 = Y% Star 5 v Petltl 0 n Va Ild atl 0 n
Automated signature verification for ballot initiatives
¥ main ~ ¥ 8 Branches 0 Tags Q Gotofile t + <> Code ~ About e 7 Instructions
Project Repository for Ballot Initiative Upload Voter Records
mowillia updating internal documentation 87b88a6 - 17 hours ago XY 110 Commits
J Readme l d _l
9 .vscode move most files over from https://githu... 8 months ago 58 MIT license Upload Signatures Up Oa FI es
) dating internal d tati 17 h “\ Activity = / iti i
app Updating internal documentation ours ago _ Voter Records /s Petition Signatures <>
(=] Custom properties Process & Review
B8 cross_referencing_tests adding java source files, prompt engine... 8 months ago Y b5 stars Upload your CSV file containing voter Upload your PDF file containing petition pages
B notebooks updating notebooks yesterday ® 1watching @ Clear Files registration data. Required columns: with signatures. Each file will be cropped to
% 7forks First_Name , Last_Name , Street_Number , focus on the section where the signatures are
8 sample_data adding fake voter record data 2 days ago . . . Street_Name , Street_Type, located. Ensure these sections have the printed
eport repository
Street_Dir_Suffix name and address of the voter.
[ .gitignore adding updating exploratory notebook... 4 months ago
Releases Choose CSV file Choose PDF file ®
[ .python-version adding python version 2 days ago
No releases published Drag and drop file Drag and drop file
[ LICENSE Initial commit 9 months ago Create a new release here Browse here Browse
D README.md updating README file 2 days ago Limit 200MB perﬁle- files Limit 200MB per file o files
Packages Csv PDF
[9 config.json adding config files 2 days ago No packages published
Publish your first package
[ pom.xml adding pom xml schema 2 days ago
[9 railway.json modifying railway.json to avoid file uplo... 17 hours ago Contributors 4 .
Process Files
[ requirements.txt adding httpx to requirements yesterday mowillia Mobolaji Williams
3 bmj1988 Brian Johnson I\ Please upload both files to proceed
0 README &8 MIT license /p = )
@ andrewshaodev Andrew Shao
Ballot-Initiati @ o
Maintenance
Ballot Intiative Pr'o;‘ect Deployments =
Schematic of Aﬂalica‘tion Flow S .
Detailedd) @ production 17 hours ago o ClearAllFiles
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Demo Video
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® O :5. Home - Streamlit X + v
< > C 9% ballot-initiative.streamlit.app I X ¢ * Q@ © O o L @ NewChrome available

Share Yy ~ € ¢
Home

e Welcome to the Ballot Initiative
Project! .’
\ Visit the Petition Validation page to

get started. This project aims to
Provide a cheap, quick, and accurate way to validate signed petitions for local ballot measures
It does this by performing OCR on the signatures, matching the results against official voter records, and

providing a score for each signature.

Ballot Intiative Project
Schematic of Applica‘tion Flow

Metailed)
Signed Forms
n PDF format Text on
Nome, Address,
Ward, and Date
[{'Name': *John Smith', ™
OCR E,\"ﬂc .:::;?ss'i.‘nz Picket Lane', Fuzxy Motch ~
‘Date’: '11/01/2024'}, Engine L
Z ('Name': 'Jane Plain', ...
List of names, addresses,
validation score,
< and validation status
Q

Database (or Datafroame)
of Voting Records

Core process for validating signatures

Signature verification is typically a tedious process that requires human reviewers to inspect submitted

signatures one by one, searching a voter database for the associated voter, and then ensuring the voter

was registered at the time of signing. This process requilkés hundreds of person-hours and takes resources
8 away from the more impactful work of advocating for the ballot measures themselves. < Manageapp



Reviewing the Goals
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Ultimatelt/ our goal was to

Provide a cheap, ,and accurate way
to validate signed petitions for local ballot
measures

How well did we achieve this?

Grade for current approacl«: B+

Improvements in vision models and
algori‘tl«wﬁc approacl«es sl«oulo( reduce

costs over time.

Cheap: How much does it cost to run Calculate by Using LLM vision models, it takes about
tl'\e O\MtOW\O\‘UOV\? Tokens Words Characters $1 to process 500 s?gnatures
(Based on 5 wmillion input tokens and 12k
$0.7572 | $0.7572 ot Sokens)
https://llmpricecheck.com/openai/gpt-40-mini/
. . . 8l
HOW IOV\g O(OQS ;t take to run tl,‘e Debbie Sosa 995 Johnson Lane Apt. 926 Debt It tokes about
process ('FOY' 500 signa‘tures)'? Kenneth Ho 777 Rivera Mews Suite 338 Kenr
Christina Goodman 543 Melissa Ferry Chris
Processing time: 185.85 seconds (A *ven/* eFFicient L\umam
Download data as CSV checker would take about 40
minutes (~5 secs per signature))
(application screenshot)
Accurate: How many s}gnature_s does it Using momua“(/ created voter It con capture 0% of valid signatures

correctlt/ VQho(a‘te,? validation tables, we Find

1.0 1

*For Data Sci

{:olks

0.8 1

TPR

0.2

0.0

accuracy precision recall

ROC Curve

0.6

0.4

0.861048 [0.924084 0.916883

< (Results from validation
Achieves an 4UC of analysis; on Github)

0.83

0.0

0.2

|

-FPR ~ ~

and about A0, of the (are,ohc‘teo(-VO«ho(

s?gnatures are indeed valid

(Cl«anging score threshold cl»\omge.s
both of these values)


https://llmpricecheck.com/openai/gpt-4o-mini/

Next Steps

Home

Petition Validation

7 Instructions

Upload Voter Records

@ Upload Signatures

& Process & Review

Petition Validation

Automated signature verification for ballot initiatives

Share Y ~ ©)

Upload Files

*» Voter Records

Upload your CSV file containing voter

registration data. Required columns:

4 Petition Signatures <

Upload your PDF file containing petition pages
with signatures. Each file will be cropped to

What comes next in the project?

- Organization Outreach (outside D)

& Clear Files ] .
First_Name , Last_Name , Street_Number , focus on the section where the signatures are
Street_Name , Street_Type , located. Ensure these sections have the printed
Street_Dir_Suffix name and address of the voter.
Signed Forms
Choose CSV file ® Choose PDF file ©) in PDF format
Drag and drop file Drag and drop file
here Browse here Browse
) . § ﬁ[es . X ) fi [es Name || Address Score valid
Limit 200MB per file » Limit 200MB per file « l ‘th I t OCR ond Validotion |~ [Comse 12 icket Lane] 8.7 C
Ve ||dAt‘ 132 Picket L K rue
o PDF - A gon M mprovemen S —> e
1 |
List of names, addresses,
validation score,
and validation status
Process Files -
-
!\ Please upload both files to proceed “
Database (or Dataframe)
of Voting Records
Maintenance
T Clear All Files
Ballot Intiative x [+
‘ =
Thanks to P cun D=

Project - Cleaner and More Scalable Apphca\tion  Pthon APT
Contributors

- Mike Deeb - Brian Johnson
- Kevin Yu - Paul Shaw
- Leland Perthel - Josh Wenk
- Kurian Vi‘tl«ayatl«?l - Yingquan Li
- Andrew Shao - Julian Coy




