Pattern Recognition Classification of Early Voting Ballot (EVB)

Return Envelope Images for Signature Presence Detection
An Engineering Systems Approach to Ildentify Anomalies to Advance Integrity of U.S. Election Processes

Dr. Shiva Ayyadurai, MIT PhD
SMVS, SMME, SBEE
701 Concord Avenue | Cambridge, MA 02138
E: vashiva@vashiva.com | P: 617-631-6874

PRESENTED TO

Arizona State Senate

© 2021. Dr. Shiva Ayyadurai.




Agenda

* Executive Summary

* Background

* Maricopa EVB Results

* Scope of Audit & EchoMail Analysis

* EchoMail Results

* Comparative Analysis

* Key Findings and Anomalies

* Questions for Maricopa Election Officials
* Conclusion & Summary

* Conclusions

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Executive Summary

* The Early Voting Ballot (EVB) Return Envelope 1s the protective
vehicle by which the EVB 1s transported and processed

* The authentication/verification of the Signature on the EVB return
envelope 1s critical to reliability of the process

* This audit reveals anomalies raising questions on the verifiability
of the Signature Verification Process.
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Background
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-
Author’s Expertise & Bio!

*  Four M.LT. degrees: PhD, SMME, SMVS, SBEE

* Inventor of Email, Fulbright Scholar, Lemelson-MIT Finalist, Westinghouse Science Honors Recipient®3

*  Nominee for National Medal of Technology & Innovation

* 40+ years of experience in pattern recognition and classification of diverse signals and signatures across industries and applications:
— Industries: Biology & Medicine; Engineering: Aeronautics, Civil, Electrical; Banking & Finance; Military

— Applications: Handwriting recognition on bank checks, electronic document e.g. email analysis and categorization, ultrasonic and
radar wave signature classification for non-destructive evaluation (NDE), speech analysis for tadoma signature identification,
biomarker patterns analysis for efficacy of combination therapy, sleep pattern signature categorization for identification of SIDS
patients, signal detection of fluid flow anomalies in fluidized bed reactors

*  Winner of White House competition for automatic classification of email
* Seven successful high-tech companies:
— EchoMail - Pattern recognition classification of documents (1994-Present)
— CytoSolve - Computational modeling (2007-present)
* Patents, books, and publications in peer-reviewed high-impact journals: IEEE, IJPRAI, Nature Neuroscience, CELL Biophysical, etc.
* Invited Distinguished Lectures: NSF, NIH, FDA, Harvard, MIT Presidential Fellows Lecture

1Dr. Shiva Ayyadurai, Biography and Curriculum Vitae: https://vashiva.com/about-va-shiva-ayyadurai/
2Facts on the invention of email, https://www.inventorofemail.com/thefacts/
3The Man Who Invented Email, TIME, https://techland.time.com/2011/11/15/the-man-who-invented-email/

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
CC Y prietary



Systems and Modeling

Reality

The System
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Systems and Modeling

Reality

The System The Signal
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Sudden Infant Death Syndrome
Signature Detection of Abnormal Sleep Patterns to Prevent Baby's Death (1978 — 1984)

Baby

The System
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Sudden Infant Death Syndrome
Signature Detection of Abnormal Sleep Patterns to Prevent Baby's Death (1978 — 1984)

Baby Sleep Signature Patterns

A Typical 8 Hour Sleep Cycle

Awake

Stage 1
stage 2 1L
Stage 3 ' ' '
Stage 4
0 1 2 3 a 5 6 7 8
Hours After Going To Bed
The System The Signal
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Tadoma
Signal Detection of Non-Vocal Communication for Supporting Deaf-Blind (1983-1986)

Tadoma - Deaf-Blind Communication
i - ‘ : ]

The System
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Tadoma
Signal Detection of Non-Vocal Communication for Supporting Deaf-Blind (1983-1986)

Multlple Signals from Mouth
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Bridge Deck Deterioration
Signal Detection of Flaws in Bridges for Prediction Bridge Deck Failures (1986-1988)

Bridge Deck

Deck cracking

A J 4
Buckling of girder flange

Spalling in abutments

The System

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Bridge Deck Deterioration
Signal Detection of Flaws in Bridges for Prediction Bridge Deck Failures (1986-1988)

Bridge Deck

Bridge Deterioration Signatures

bridge deck suspected of greater deterioration (see Figure 9).

Less
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More [
Deteriorated
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Deck cracking

The Signal

RSP ol
Buckling of girder flange

Spalling in abutments

The System
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Non-Destruction Evaluation
Signal Detection of Ultrasonic Signals for Preventative Maintenance of Aircraft Wings (1988-1990)

Aircraft Wings

The System
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Non-Destruction Evaluation
Signal Detection of Ultrasonic Signals for Preventative Maintenance of Aircraft Wings (1988-1990)

Aircraft Wings

Aircraft Wing Ultrasonic Signatures

Defect
‘ »

I{ W.MWW’*J

Defect -
= 4
! ""’uﬁu""} o r{mﬂw e &Wﬂ‘w
S e O
The System The Signal
(((echc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Handwritten Numerals on Bank Checks
Integrated Architecture for Recognition of Handwritten Numerals on Bank Checks (1992-1994)

Bank Checks
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Handwritten Numerals on Bank Checks
Integrated Architecture for Recognition of Handwritten Numerals on Bank Checks (1992-1994)

Bank Checks Detection of Numerals
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EchoMail®: Automatic Document Analysis and Classification
Signal Detection of Email Signals for Automatic Categorization (1992 - Present)

Email Message

Email : Rbradv@oal. com
Name: Robert Brac
Subject: s

With a 56K Modem operating at 49.3K your web site
has terrible response time. Also you are overloaded
With cookies. | tried 1o order on the web and the
runaround I received when Filling out the informa
tion, telling me | did not fill out something that | did,
is ridiculous. Someone should be monitoring what
vour response time is, | know for certain | will never
again use your on-line ordering. |1 will use a servce
that is user-responsive as well as user-friendlyv.

The System
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EchoMail®: Automatic Document Analysis and Classification
Signal Detection of Email Signals for Automatic Categorization (1992 - Present)

Email Message

Email : Rbhradv@oal.com
Name: Bobert Brads
Subject: s

With a 56K Modem operating at 49.3K your web site
has terrible response time. Also you are overloaded
With cookies. | tried 1o order on the web and the
runaround I received when Filling out the informa
tion, telling me | did not fill out something that | did,
is ridiculous. Someone should be monitoring what
vour response time is, | know for certain | will never
again use your on-line ordering. |1 will use a servce
that is user-responsive as well as user-friendlyv.

The System
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Email Signals

(Attitude, Issue, Product, Request, Customer)

O

]

Email : Rbradv®oal.com
Name: Robert Brag
Subject:

With a 56K Modem operating at 49.3K your web site
has terrible response time. Also you are overloaded
With cookies. | tried to order on the web and the
runaround I received when Filling out the informa
tion, telling me 1 did not fill out something that | did,
is ridiculous. Someone should be monitoring what
vour response time is, | know for certain | will never
again use your on-line ordering. I will use a servce

Issue: Online Order

that is user-responsive as well as user-friendly. &3
® (,o/
Classification ————3p»- 7
s é "’;_/
Attitude: Negative ﬁ
[
|

=——————= Product: None
Request: None
Customer: Consumer

The Signal

(B) This e-mail concerns
online orders, but has
a negative attitude.

In this scenario,
EchoMail has been
programmed not to
reply, but instead

alert the company’s
Webmaster.
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CytoSolve®: Discovering Combinations That Work
Signal Detection of Combination Therapies That Alleviate Disease (2007 - Present)

Combination of Foods

The System
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CytoSolve®: Discovering Combinations That Work
Signal Detection of Combination Therapies That Alleviate Disease (2007 - Present)

Biomarkers That Reduce Inflammation
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Systems and Modeling

Reality

The System The Signal
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Systems and Modeling

Cardiovascular

Model

The System The Signal
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Cardiac Signature Detection & Classification
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Systems and Modeling

Reality

The System The Signal
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Early Voting Ballot (EVB) System

The System
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Early Voting Ballot (EVB) System

EVB

Return Envelope
Images

The System The Signal
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Early Voting Ballot (EVB) System

The System
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The Signal
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Early Voting Ballot Return Envelope
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EVB Return Envelope Images
Signature Detection & Classification
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Early Voting Ballot (EVB) System

The System
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Early Voting Ballot (EVB) System

VOTER TURNOUT

Voter Turnout

Early Ballots Requested

Early Ballots Verified and Counted
Rejected Early Ballots

Bad Signatures
No Signatures
Late Returns

® 8

MARICOPA COUNTY

VOTER EDUCATION REPORT

2020 PRIMARY & GENERAL ELECTION

GENERAL ELECTION

2020
80.51%

2,160,412

1,915,487

587
1,455
934

2016

74.43%
1,497,565
1,251,978

1,456
2,209
1,536

The
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NOV 3 2020 GENERAL ELECTION

Name of Voter
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BALLOT WILL NOT BL
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YOUR SIGNATURE.
POWERS OF ATTORNEY
are not valid for votn,

purposes.
&

LA BOLETA NO &%
TRAMITAR SINTD
FIRMA, &
PODER DE A ADO
no es validg{ara fines
de vofaeidn.

AN

& < SIGN WITTIIN TLIE 303K
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Signature

{PHONE, if signature 1s questioned) (DATE / FECHA)
(TELEFONO, si la firma es cuestionada)

The Signal
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Maricopa EVB Results
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MARICOPA COUNTY

VOTER EDUCATION REPORT

2020 PRIMARY & GENERAL ELECTION

GENERAL ELECTION

VOTER TURNOUT 2020 2016
Voter Turnout 80.51% 74.43%
Early Ballots Requested 2,160,412 1,497,565
Early Ballots Verified and Counted 1,915,487 1,251,978
Rejected Early Ballots

Bad Signatures 587 1,456
No Signatures 1,455 2,209
Late Returns 934 1,536
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GENERAL ELECTION
VOTER TURNOUT

Voter Turnout

Early Ballots Requested

2020

Early Ballots Verified and Counted

Rejected Early Ballots
Bad Signatures
No Signatures

Late Returns

80.51%
2160412
1915487 |
1 455 1,918,463
934
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Summary of Results from Maricopa County

Maricopa

Reported in 2020
Total Unique EVB Return Envelopes 1,918,463
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Summary of Results from Maricopa County

Maricopa

Reported in 2020

1,918,463

Total Unique EVB Return Envelopes
Signature Presence Detection
No Signature Ballots
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Summary of Results from Maricopa County

Maricopa

Reported in 2020
Total Unique EVB Return Envelopes

1,918,463
Signature Presence Detection

No Signature Ballots (1,455)
Total Ready for Signature Verification 1,917,008
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Summary of Results from Maricopa County

Maricopa

Reported in 2020
Total Unique EVB Return Envelopes

1,918,463
Signature Presence Detection

No Signature Ballots (1,455)
Total Ready for Signature Verification 1,917,008

Signature Verification Process

“Bad Signatures” (587)
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Summary of Results from Maricopa County

Maricopa

Reported in 2020
Total Unique EVB Return Envelopes

1,918,463
Signature Presence Detection

No Signature Ballots (1,455)
Total Ready for Signature Verification 1,917,008

Signature Verification Process

“Bad Signatures” (587)
“Late Returns” (934)
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Summary of Results from Maricopa County

Maricopa

Reported in 2020
Total Unique EVB Return Envelopes

1,918,463
Signature Presence Detection

No Signature Ballots (1,455)
Total Ready for Signature Verification 1,917,008

Signature Verification Process

“Bad Signatures” (587)
“Late Returns” (934)

Total EVBs Verified and Counted 1,915,487
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Scope of Audit & EchoMail Analysis
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

Voter Submits Early Voting Ballot (EVB)
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

Voter Submits Early Voting Ballot (EVB)

EVB Return Envelopes Are Scanned into Images
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

Voter Submits Early Voting Ballot (EVB)

EVB Return Envelopes Are Scanned into Images j

Six (6) different EVB return envelope formats

Jﬁ'

I!

!
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

Voter Submits Early Voting Ballot (EVB)

NOV 32020 GENERAL ELECTION
8135 N 35THAVE 1027 PHOENIX

Name of Voter
R —
moruLoTE 477 SIGN WITLIN TIIE BOX
om0 DENTRO DE LA GAJA

YOUR SIGNATURE.

e POWERS OF ATFORNEY
00
i arem va[ld for w“n y ENTRY DATE: 9/27/2020 4:13:59 PM.
on pumoses. 0 SENT DATE: 3/27/2020 4:14:41 PM
f !
FE s &? ‘ Signature b .
TRAMITRSIT o
[ —
e PODERDEABRADD
e noes validgara fnes
do devogeidn,
e S PHONE, Fognatue s questoned)  OMEIFECHA |
e;ay (TELEFONO, sl lafirmaes cuestionada)
—— s
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Systems Process for Early Voting Ballot Return Envelope Processing

\V/ NOV 3 2020 GENERAL ELECTION

Name of Voter -
EVEN o

e S
bt G o T e Sl ] -

BALLOT WILL NOT BL ’347 ¢ SIGN WHTTIIN TLIE 305K
COUNTED WITHOUT FIRWE DENTRO RE LA CAJA

YOUR SIGNATURE, §O
POWERS OF ATTORNEY

are not valid for votm, §
purposes. O

LA BOLETA NOQQ Signature

TRAMITAR SINTY

FIRMA, % ,
"o PODER DE ABPSADO ——x
nte 1o esvalidaQara fines
do dev@:én.

: ue AN (PHONE, if signature 1s questioned) (DATE / FECHA)

I;/ (TELEFONO, sl la firma es cuestionada)

Standard Image File (SIF)

nie

ifishin - MAL na later than G davs nrior 1o Flection Dav {noted on ho ﬂ
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

penalty of perjury: te
inky, Arizona, | have not voted and will not vote s elaction in gy
tate, | understand that knowingly voting miore than ohee i any
¢ and [ voted the enclosed batiot and signed this affidavit

 ASSISTED BY ANOTHER PERSON IN MARKING THE BALLOT,
£ FOLLOWING: | declire under penalty of perjury: gt the registered
est | assisted the voter identfied in this affidavit with marking the
baliot as directly instructed by th 7, | provided the

a5 physically unable to mark

B s kst iocion oo 8 R z Jifferent EVB return envelope formats

ally mark the baliot.

05C - EMAIL:

UOCAVA Image File, Type A (UIF-A)

(DATE / FECHA]

echomail © 2021. Dr. Shi i . :
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

e

soo cooe: 7

0350 WHT 19
“"m Have you already registered and

Voter Submits

MARICOPA COUNTY
NOV 3 2020 GENERAL ELECTION
EOM - EMAIL. CRH
>rvices or Merchant Marine -OR- D1 am an eligibl
Intry, and [ intend to return.
antry, and my intent to return is uncertain.
- -wuntry, and I have never lived in the United States.

Name of Voter

United States,

Last name Suffix (Or., 11)
Previous names (if applicable)

Birth date (MM/DD/YYYY)

- <o o St 10

2. What is your U.S. voting residence address?
| Your voting materials will not be sent to this address. See instructions on other side of form. E

t #
te AZ
County 8!

3. Where are you now? You MUST give your CURRENT contact information.
Your mailing address. (Different from above) Your mail forwarding address. (If different from mailing address)

4. What is your contact information? This is so election officials can reach you about your request.
Provide the country code and area code with your phone and fax number. Do not use a Defense Switched Network (DSN) nunib}r.
Email: cr_ Phone: ~ <
Alternate email: dav Fax:

5. What are your preferences for future elections?
A. D tt t 3 a B
0 you want to register and B ves B How do you want to E Mail

First name

Middle name

0/ 1 198
- M

Social Security Number

2

Street address

City, town, village

1262

C. What is your
political party for

request a ballot for all elections receive voting materials €mail or online
primary elections?

you are eligible to vote in? No  from your election office?

| The following need more information: Alabama, Alaska, Puerto Rico, Vermont, Virginia and Wisconsin, see back for instructions. Additional
state instructions can be found at FVAP.gov.
Additionai Bailoi Request: i

7. You must read and sign this statement.

I swear or affirm, under penalty of perjury, that:
= The information on this form is true, accurate, and complete to the best of my knowledge. I understand that a material misstatement of fact in
completion of this document may constitute grounds for conviction of perjury.

1am a U.S, citizen, at least 18 years of age (or will be by the day of election), eligible to vote in the requested jurisdiction, and

1 am not disqualified to vote due to having been convicted of a felony or other disqualifying offense, nor have I been adjudicated mentally
incompetent; or if 50, my voting rights have been reinstated; and

T am not registering, requesting a ballot, or voting in any other jurisdic
In voting, T have markeg

authorized to assist vof

in the United States, except the jurisdiction cited in this voting form
£d any person to observe the marking of this ballot, except thase

10719 /3030

/ Today’s date
v (MM/DD/YYYY)

= ore obsoete,

¢ (6) different EVB return envelope formats

UOCAVA Image File, Type B (UIF-B)

T R 8 B e Lewek

NITIALS_L 12, mtime
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Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

BOD CODE.:

MARICOPA COUNTY

NOV 3 2020 GENERAL ELECTION

Make only 1selecton

EVB Return Enve

For any questions about this form. consult the
Voting Assistance Guide available in hard copy

WARB) or,0n FVAP.gov or your Votng Assistance

2sidir

dan:

eral Post Card Apj 3
+on FVAP.gov to see if your State allows ‘&

>quest an absentee ballot for all elections i

ion via this form.
which | am eligible to vote.

iices or Merchant Marine on active duty OR [[] 1am an siigible spouse or dependent
nber on State orders. _
[ 12amau.s. citizen residing outside the United States, and | intend to return

[ 1ama U s. citizen residing outside the United States, and my return is not certain

[ 1amau.s. citizen and have never resided in the United States.

Legal name

Lastname Suffix
T

Firstnamel

v 4

Previous n:

T
o

Name of Voter

sorwaLwoTE:

o | Identification

e Some States require your full
SSN. Check your State's pages
in the Voting Assistance Guide

State Driver's License or ..

OR Social Security Number

. | on FVAP.gov.
o | —

I oty

o, Contact information
- Include international prefixes
I No DSN numbers

= Y T PRI

24 o et )

Alternate Email

Political party

Vour State may require you to specify a political party to vole in primary clections N

Voting residence
address
Usually your last U S. residence

oryourlegal U S residence
See instructions

Street Address (ot PO, Box) Apt #
City/Town/Village /‘PHG ErU L
swe | g, 2| zocor | EEG—— |

Where to send my
voting materials
This is your current
mailing address and
should be different from
above. If required. place

County e, ccrm
G ¢

6

]

=
a forwarding address in &3
Box9 I )

)

= =
Additional N .
requirements — 2 =
for your State -

Such as: future barot receipt
preference. mail forwarding
address, additional ghone.

or other State required
information. See ;our State’s
pages in the Voting Assistance
Guide on FVAP.gov.

) different EVB return envelope formats

UOCAVA Image File, Type C (UIF-C)

(((echomai X

Affirmation (REQUIRED): | svear or affirm, un
« The information on this form is true. accurate. and comple!
1 understand that a material misstatement of fact in compl
grounds for conviction of perjury.
- 1ama U.S. citizen, at least 18 years of age (o will be by the day of the election). eligible to vote in the
requested jurisdiction, and

der penalty of perjury, that
o the best of my knowiedge
tion of this document may constitute

Today’s date

« 1 am not disqualified to vote due to having been convicted of & felony or other disqualifying offense.
nor have | been adjudicated mentally incompetent: or if so. My voting rights have been reinstated: and

rojlss

- I'am not registering. requesting a ballot, or voting in any other jurisdiction in the United States, except
the jurisdiction cited in this voting form

+ Invoting. { have marked and sealed this ballot in private and have not allowed any person to observe
the marking of this ballot, except those authorized to assist voters under State and Federal law.

This s fer v 2 taw. PREVIOUS EDITIONS ARE OBSOLETE

Standard Form 186 (Rev. 08-2013). OMBNo. 0704-0502

© 2021. Dr. Shiva Ayyadurai.

EchoMail, Inc. Proprietary and Confidential.



Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

Voter Submits E

&

TITERTEF FIET

sorwaL
o souRe. |
PovRSoF ATORNEY |

oot
o

((echomail

Within U.S. - MAIL no later than 6 days prior
to Election Day (noted on ballot)

Dentro de EE.UU. — ENVIE a més tardar 6 dias antes
del Dia de la Eleccién {anotado en la boleta)

MARICOPA COUNTY BALLOT AFFIDAVIT — STATE OF
ARIZONA

1 decl the following under of perjury: | am a
registered voter in Maricopa County, Arizona, | have not
voted and will not vote in this election in any other county
or state and if this is a replacement ballot, that the ballot
was lost, spoiled, destroyed or not received. | understand
that knowingly voting more than once in any election is a
Class 5 felony and | voted the enclosed ballot and signed this
affidavit personally unless noted below.

IF THE VOTER WAS ASSISTED BY ANOTHER PERSON IN
MARKING OR RETURNING THE BALLOT, COMPLETE THE
FOLLOWING: 1 declare under penalty of perjury: at the
registered voter’s request | assisted the voter identified in
this affidavit with marking or returning the voter’s ballot,
| marked or returned the ballot as directly instructed by
the voter, | provided the assistance because the voter was
physically unable to mark the ballot solely due to illness,
injury or physical limitation or was otherwise unable to
return the ballot and | understand that there is no power of
attorney for voting and that the voter must be able to make
the voter’s selection even if they cannot physically mark the
ballot.

Name of Voter Assistant:

Address of Voter Assistant:

If you MISMARKED your ballot and need
another, CALL 602-506-1511.

Si marcé su boleta INCORRECTAMENTE y
necesita otra, LLAME AL 602-506-1511.

DECLARACION JURADA DE LA BOLETA

LEL CONDADO MARICOPA — ESTADO D! ONA
Dezlaro lo siguiente bajo pena de perjurio: Soy un votante
in< >rito en el Condado de Maricopa, Arizona, no he votado
y 10 votaré en esta eleccién en ningin otro condado o
estado y si esta es una boleta de reemplazo, la boleta se
ex: ravid, se estroped, se destruyd o no se recibié. Entiendo
qu: votar deliberadamente mas de una vez en cualquier
eleccién es un delito grave de Clase 5, yo voté en la boleta
adjunta y firmé esta declaracién jurada personalmente, a
menos que se indique a continuacion.

SI OTRA PERSONA AYUDO AL VOTANTE A MARCAR O
DEVOLVER LA BOLETA, COMPLETE LOSIGUIENTE: Declaro
bajo pena de perjurio: A peticion del votante inscrito,
ayudé a el votante identificado en esta declaracién jurada
a marcar o devolver la boleta del votante, yo marqué o
devolvi la boleta de acuerdo a lo que el votante me indicé
directamente, proporcioné ayuda porque el votante
fisicamente no pudo marcar la boleta debido Gnicamente
a enfermedad, lesién o limitacién fisica o porque no
podia devolver la boleta y entiendo que no hay ningan
poder notarial para votar y que el votante debe hacer su
seleccién aunque fisicamente no pueda marcar la boleta.

Nombre del Asistente del Votante: )/

Direccién del Asistente del Votante:

soo cooe: NG

<]

MARICOPA COUNTY
NOV 3 2020 GENERAL ELECTION

SIGNATURE REQUIRED/FIRMA REQUERIDAY

— L&
(PHONE; f signature is questioned) (DATE /

/% (TELEFO! 1O; si la firma es cuestionada) FECHA)

BALLOT WILL NOT BE COUNTED WITHOUT YOUR SIGNATURE. P JWERS OF ATTORNEY are not valid for voting purposes.
LA BOLETA NO SE TRAMITAR SIN SU FIRMA. PODER DE ABOGADO no es vélido para fines de votacion.

© 2021. Dr. Shiva Ayyadurai.

) different EVB return envelope formats

Large Print Image File, (LIF)

EchoMail, Inc. Proprietary and Confidential.



Systems Process for Early Voting Ballot (EVB) Return Envelope Processing

Voter Submits E ) oo
Signature e
(0-2/- K20
EVB Return Envelq wmeomconm

Name of Voter

32520 GENERAL ELECTION ‘

different EVB return envelope formats

100 €2 130 3075

Braille Image File, (BIF)

B0ARD#_
HAND DUP# -

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
CC Y prietary




Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240
Breakdown by type of images

Type of Image Count Percent
SIF 1,919,598 99.5%
(((echc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240
Breakdown by type of images

Type of Image Count Percent
SIF 1,919,598 99.5%
UIF-A 3,849 0.459%
(((echomaih © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240
Breakdown by type of images

Type of Image Count Percent
SIF 1,919,598 99.5%
UIF-A 3,849 0.459%
UIF-B 277 0.014%
(((echomaih ©2021. Dr. Shiva Ayyadurai. EchoMuail, Inc. Proprietary and Confidential.



Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240
Breakdown by type of images

Type of Image Count Percent
SIF 1,919,598 99.5%
UIF-A 8,849 0.459%
UIF-B 277 0.014%
UIF-C 12 0.001%
(((echomam ©2021. Dr. Shiva Ayyadurai EchoMail, Inc. Proprietary and Confidential.



Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240
Breakdown by type of images

Type of Image Count Percent
SIF 1,919,598 99.5%
UIF-A 8,849 0.459%
UIF-B 277 0.014%
UIF-C 12 0.001%
LIF 475 0.024%
((echomail 201 Dr Shiva Ayyadura. EchoMail, Inc. Proprietary and Confidenial.



Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240
Breakdown by type of images

Type of Image Count Percent
SIF 1,919,598 99.5%
UIF-A 3,849 0.459%
UIF-B 277 0.014%
UIF-C 12 0.001%
LIF 475 0.024%
BIF 29 0.002%
(((echomaih © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Total Count of EVB Return Envelope Image Files Received by EchoMail: 1,929,240

Type of Image Count Percent
SIF 1,919,598 99.5%
UIF-A 8,849 0.459%
UIF-B 277 0.014%
UIF-C 12 0.001%
LIF 475 0.024%
BIF 29 0.002%
TOTAL 1,929,240 100%
(((echomam ©2021. Dr. Shiva Ayyadurai EchoMail, Inc. Proprietary and Confidential.



Systems Process for Early Voting Ballot Return Envelope Processing

Voter Submits Early Voting Ballot (EVB)

EVB Return Envelopes Are Scanned into Images w

-I -ﬁ Removal of Duplicates

Six (6) different EVB return envelope formats

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
(( Y prietary




Duplicates Analysis
Total Images Duplicates Unique
Voters
2-Copy Duplicates 33,868 16,934 16,934
(((echc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Duplicates Analysis
Total Images Duplicates Unique
Voters
2-Copy Duplicates 33,868 16,934 16,934
3-Copy Duplicates 564 376 188
((echomail.  ©2021.Dr Shiva Ayadurs EchoMail, Inc. Proprictary and Confidential.



Duplicates Analysis
Total Images Duplicates Unique
Voters
2-Copy Duplicates 33,868 16,934 16,934
3-Copy Duplicates 564 376 188
4-Copy Duplicates 16 12 4
(R — SRR ——



Duplicates Analysis
Total Images Duplicates Unique
Voters
2-Copy Duplicates 33,868 16,934 16,934
3-Copy Duplicates 564 376 188
4-Copy Duplicates 16 12 4
Total 34,448 17,322 17,126
(R — SRR ——



-
EchoMail: Total Unique EVB Return Envelopes

EchoMail Analysis

EVB Return Envelopes Received 1,929,240

Duplicate Analysis

Duplicates (17,322)

Total Unique EVB Return Envelopes 1,911,918

(((ec:hc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Systems Process for Early Voting Ballot Return Envelope Processing

Voter Submits Early Voting Ballot (EVB) 1

EVB Return Envelopes Are Scanned into Images 1

Six (6) different EVB return envelope formats

ﬂ Removal of Duplicates
Signature Presence Detection

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Systems Process for Early Voting Ballot Return Envelope Processing

Voter Submits Early Voting Ballot (EVB) 1

EVB Return Envelopes Are Scanned into Images

Six (6) different EVB return envelope formats

Removal of Duplicates

Determination of those EVBs WITH Signatures
Signature Presence Detection 1 in the Signature Region of Return Envelope

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




I
Pattern Recognition Classification of Signature Region on Early Voting Ballot
(EVB) Return Envelope Images as Blank, Likely Blank, Scribble, or Signature

Signature Presence Detection
and Classification

Duplicates

B (

s

Scribble

Likely Blank

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




I
Pattern Recognition Classification of Signature Region on Early Voting Ballot
(EVB) Return Envelope Images as Blank, Likely Blank, Scribble, or Signature

Duplicates

> 0% T~

1— Non-White Pixel Density

ikely Blank ——
© 2021. Dr. Shiva Ayyadurai.

(((echomam

EchoMail, Inc. Proprietary and Confidential.




I
Pattern Recognition Classification of Signature Region on Early Voting Ballot
(EVB) Return Envelope Images as Blank, Likely Blank, Scribble, or Signature

Duplicates

/ - 0%+ t0 0.1% ——
| 1‘ | Non-White Pixel Density f \
i |

| S

~/ 3 Phe' /

T ,/A\\\ v ‘/‘\\ :

Likely Blank

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
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I
Pattern Recognition Classification of Signature Region on Early Voting Ballot
(EVB) Return Envelope Images as Blank, Likely Blank, Scribble, or Signature

Duplicates

- >0.1%+ to 1%
Non-White Pixel Density

B

i
—

Likely Blank

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




I
Pattern Recognition Classification of Signature Region on Early Voting Ballot
(EVB) Return Envelope Images as Blank, Likely Blank, Scribble, or Signature

Duplicates

gy

- >1%+ and greater
Non-White Pixel Density — ¥ (

et l
- At — - —

Scribble

Likely Blank

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




%Non-White Pixel Density vs. EVB Return Envelope Volume
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%Non-White Pixel Density vs. EVB Return Envelope Volume
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Systems Process for Early Voting Ballot Return Envelope Processing

Voter Submits Early Voting Ballot (EVB) ‘

EVB Return Envelopes Are Scanned into Images

Six (6) different EVB return envelope formats

Removal of Duplicates

Determination of those EVBs WITH Signatures
Signature Presence Detection ‘ in the Signature Region of Return Envelope

Signature Verification

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Systems Process for Early Voting Ballot Return Envelope Processing

Voter Submits Early Voting Ballot (EVB)

EVB Return Envelopes Are Scanned into Images ‘

Six (6) different EVB return envelope formats

-ﬁ Removal of Duplicates
. : Determination of those EVBs WITH Signatures
Signature Presence Detection ‘ in the Signature Region of Return Envelope
. D Validate Signatures on EVB
Signature Verification -ﬁ Return Envelopes
Opening of EVB Return Envelopes and Tabulation of EVBs

(((ec:ht:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Signature Presence Detection

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



EVB Return
Envelope Image

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



EVB Return
Envelope Image

Automatic
EVB Envelope
Classification

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



EVB Return
Envelope Image F = —

Automatic
EVB Envelope
Classification

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




EVB Return
Envelope Image

Automatic
EVB Envelope
Classification

Duplicate
Recognition

Duplicates

(((echomaik © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




EVB Return

Envelope Image
. S Detection
of
Signature
Region

&

Automatic
EVB Envelope
Classification

Duplicate
Recognition

Duplicates

ecnomall . Dr. Shiva adurai. choMail, Inc. Proprietary and Confidential.
((( h il © 2021. Dr. Shiva Ayyadurai EchoMail, Inc. Proprietary and Confidential




EVB Return

Envelope Image = s
E T . Detection

of .
S EchoMail SIF

Region Classifier

Pattern Recognition Classification of
Signature Region

& . .
Classifier

; EchoMail UIF-B
Automatic | Classifier
EVB Envelope

o EchoMail MIF-
Classification choMai C

Classifier

Duplicate EchoM_a!l LIF
Recognition Classifier

Classifier

Duplicates

ecnomall . Dr. Shiva adurai. choMail, Inc. Proprietary and Confidential.
((( h il © 2021. Dr. Shiva Ayyadurai EchoMail, Inc. Proprietary and Confidential




EVB Return
Envelope Image

Pattern Recognition Classification of Signature

Signature Region

Detection

of w ) §é&0¢d{2&"f/

Signature

Region Classifier

. W eovtura
assirier

; EchoMail UIF-B
Automatic Classifier

EVB Envelope o " EchoMail MIE-C Likely Blank

Classification 5 \

Classifier

Duplicate EchoM_a!I LIF
Recognition Classifier

I8
Classifier /\/ s ) ‘
A

Duplicates

ecnomall . Dr. Shiva adurai. choMail, Inc. Proprietary and Confidential.
((( h il © 2021. Dr. Shiva Ayyadurai EchoMail, Inc. Proprietary and Confidential




Non-Duplicate Signature Presence Detection Results

Classification of Non-Duplicate Count Percentase
EVB Return Envelope Images &

TOTAL 1,894,792 100.00%

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
CC Y prietary




Non-Duplicate Signature Presence Detection Results

e Scribbles )
Non-Duplicate Count
— 2,420 Scribbles Image Classification
* Blanksi.e. “No Signatures” 1,890,500
—1,771 Scribble 2,420
- 1o 1,771

— 1,872 Blanks
Likely Blank 101

TOTAL 1,894,792

(((echomaih © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




-
EchoMail Pattern Recognition Methodology & Process for 2-Copy Duplicate Classification

LEGEND
B Signature/Signature (SS)
B Signature/Blank (SB)
. B Signature/Likely Blank  (SL)
Duplicate B Signature/Scribble (SC)
Recognition B Scribble/Blank (cB)
B Scribble/Likely Blank (cL)
B Scribble/Scribble (co)
B Blank/Blank (BB)
B Blank/Likely Blank (BL)
m Likely Blank/Likely Blank (LL)
Duplicates
(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



-
EchoMail Pattern Recognition Methodology & Process for 2-Copy Duplicate Classification

LEGEND
B Signature/Signature (SS)
B Signature/Blank (SB)
. B Signature/Likely Blank  (SL)
Duplicate B Signature/Scribble (SC)
Recognition B Scribble/Blank (cB)
B Scribble/Likely Blank (cL)
B Scribble/Scribble (co)
B Blank/Blank (BB)
B Blank/Likely Blank (BL)
m Likely Blank/Likely Blank (LL)
Duplicates
(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



EchoMail Pattern Recognition Methodology & Process for 2-Copy Duplicate Classification

Duplicate
Recognition

Duplicates

LEGEND

B Signature/Signature (SS)
B Signature/Blank (SB)
B Signature/Likely Blank  (SL)
B Signature/Scribble (SC)
B Scribble/Blank (CB)
B Scribble/Likely Blank (cL)
B Scribble/Scribble (co)
m Blank/Blank (BB)
B Blank/Likely Blank (BL)
n

Likely Blank/Likely Blank (LL)

\

|

(((echomaik © 2021. Dr. Shiva Ayyadurai.

EchoMail, Inc. Proprietary and Confidential.




EchoMail Pattern Recognition Methodology & Process for 2-Copy Duplicate Classification

Duplicate
Recognition

Duplicates

LEGEND

B Signature/Signature (SS)
B Signature/Blank (SB)
B Signature/Likely Blank  (SL)
B Signature/Scribble (SC)
B Scribble/Blank (CB)
B Scribble/Likely Blank (cL)
B Scribble/Scribble (co)
m Blank/Blank (BB)
B Blank/Likely Blank (BL)
n

Likely Blank/Likely Blank (LL)

] |
\ J |

| |

(((echomaik © 2021. Dr. Shiva Ayyadurai.

EchoMail, Inc. Proprietary and Confidential.




EchoMail Pattern Recognition Methodology & Process for 2-Copy Duplicate Classification

LEGEND
B Signature/Signature (SS)
B Signature/Blank (SB)
. B Signature/Likely Blank  (SL)
Duplicate B Signature/Scribble (SC)
Recognition B Scribble/Blank (cB)
B Scribble/Likely Blank (cL)
B Scribble/Scribble (co)
B Blank/Blank (BB)
B Blank/Likely Blank (BL)
m Likely Blank/Likely Blank (LL)

Duplicates

\

J |\
|

|

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Duplicate (Signed & Signed - SS)

NOV 3 2020 GENERAL ELECTION

Name of Voter

oD WiouT FIRME DENTRO BE LA CAJ

BALLOT WILL NOT BE SIGR] WITTIIN THE BOK
\/ AV

POWERS OF ATTORNEY
are not valid for voting
purposes. .
LA BOLLTA NO SC Slgnature
TRAMITAR SIN SU
FIRMA.

o are not valid for &(

PODER DE ABOGADO

no es valido para fines
de votacién.

Phone Number

(PHONE, if signature is questtoned)
(TELEFQONO, si lIa firma es cuestionada)

DATE"] FECHA)

L

Whthin U S. - MAIL no later than 6 days prior to Election Day (noted on ballot}

NOV 3 2020 GENERAL ELECTION

Name of Voter

-

- -

BALLOT WILL NOT BC

p SIGN WITLIN THEDOX 7
COUNTED WITHIOUT S = =, S DIE
onermmieet &V FIRMIE DENTRO BE LA GAJA

POWERS OF ATI'ORN§

purposes \
LABOLCTIQ&%SE Signature
TRAMITAR SIN SU

FIRMA.
PODER DE ABOGADO
no es valido para fines
de votacién. Phone Number Lol13 ] zoto
%{ , If signature ts questioned (DATE'f FECHA)
(TELEFONO, si Ia firma es cuestionada)

Within U.S. - MAIL no later than 6 days prior to Election Day (noted on ballot)

echomail © 2021. Dr. Shiva Ayyadurai.
(G yy

EchoMail, Inc. Proprietary and Confidential.




Duplicate (Signed & Blank - SB)

NOV 3 2020 GENERAL ELECTION

Name of Voter

BALLOT WILL NOT BE
COUNTED WITHIOUT
YOUR SIGNATUREL.

SIGRN WITHIN TLiE [3O2XL v
FIRWME DENTRO DE LA GAJA

POWERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLETA NO SE Signature

TRAMITAR SIN SU
A, FIRMA.

PODER DE ABOGADO

hte hoesvahdo para fines
do de votacion.

Phone Number

(PHONE, If signature Is questioned)
{TELEFONO, si la firma es cuestionada)

B L5202
{DA AY

~—t

- MAIL no later than 6 days prior to Election Day {noted on ballot)

Within U.S.

© 2021. Dr. Shiva Ayyadurai.

(((echomaih

NOV 3 2020 GENERAL ELECTION

Name of Voter

BALLOT WILL NOT BE
COUNTED WITI1IOUT

SIGEN WITRHIN TTIE BO3T v
FIRWME DENTRO DE LA GAJA

YOUR SIGNATURE.
POWERS OF ATTORNEY
are not valid for vohing
purposes.
da
LA BOLLTA NO SE
TRAMITAR SIN SU
B FIRMA.
ver PODER DE ABOGADO
nte hoesvdlido para fines
do de votacion.
ue (PHONE, if signature 1s questioned) (DATE { FECHA)
:;{ (TELEFONO, si la firma es cuestionada)

Within U.S. - MAIL no later than 6 days prior to Election Day {noted on ballot)

EchoMail, Inc. Proprietary and Confidential.




Duplicate (Signed & Likely Blank - SL)

-

~ S
e EE Lot

BALLOTWILLNG 3E V SIGR WITTLIIN THE BOK

COUNTEDWITH ¥ & _
= [ NE
VOUR SIGNAT /3,3 RME DENTRO DE LN\ CAJA
POWERS OF A‘I‘I'(i 7 <§"
% valid f
arenotvalidfory g ~\
purposes. | N 7 o
\ D
LA BOLETA NC .
TRAMITARSIN Signature
FIRMaA ] —
PODERDEA. %
no es valiio r aiadines -
de votac fi:\ ONE DEe
N T 12 20

‘Q’; PHONE, if stgnature 1s questione (DATE / FECHA)
~a | (TELEFONO, si la firma es cuestionada)

Within U.S. - MAIL no later than 6 days p

echomail © 2021. Dr. Shiva Ayyadurai.
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BALLOT WILL NJ
COUNTCD WITH

VOUR SIGNATU
POWERS OF ATTC
are not vahd for ! !
purposes, t

¢A BOLLTA NQ
TRAMITAR SI
FIRMA, ‘
PODER DE ABO{ |
no es valido par, l
de votaciér

Within U.S. - I/ \
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Duplicate (Signed & Scribble - SC)

0
IR
{14

-
-
~in

BALLOT WILL NOT BE
COUNTED WITIIOUT
YOUR SIGNATURE,
de  pOWYVERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLETA NO SE
TRAMITAR SIN SU
:‘t‘e' FIRMA.
ver PODER DE ABOGADO
nte o esvalido para fines
do de votacion,

(((echomaih

NOV 3 2020 GENERAL ELECTION

Name of Voter

SIGN WITTIIN THE DX
FIRWME DENTRO DE LA CGAJ

%

{PHONE, if signature 1s questioned)
(TELEFONO, si la firma es cuestionada)

/2/2/20 |

(DATE / FECHA)

© 2021. Dr. Shiva Ayyadurai.

NOV 3 2020 GENERAL ELECTION

Name of Voter

BALLOT WILL NOT BE SIGN WIITTIIRN THE BO2L
COUNTED WITHOUT NN >© DIE
VOUR SIGNATURE. FIRME DENTRO DE LA CAJA
de  pOWERS OF ATTORNEY =3
yg are not valid for voting »
on purposes,
P93 | A BOLETA NO SE e .
TRAMITAR SIN SU e -~
I FIRMA. e
vor PODER DEABOGADO =
nte ho esvalido para fines
do de votacion.
jue (PHONE; If signature is questioned) (DATE [ FECHR)
iy (TELEFONO, si Ia firma es cuestionada)
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Duplicate (Scribble & Blank - CB)
Signature Region with Blank is Being Approved

 )

NOV 3 2020 GENERAL ELECTION

Name of Voter

BALLOT WILL NOT B SIGN WITHIIN TLIE RO
0 HouT FIRWMIE DENTRO BE LA GAJA

de POWERS OF ATTORNEY
are not valid for votaing

n purposes.
da ) A BOLCTA NO SE /

TRAMITAR SIN SU
?e' FIRMIA.
or PODER DE ABOGADO
te Noesvalido para fines
32 de votacion, 10 . 2
signature ts questigneo (DATE / FECHA

(TELEFONO, si la firma es cuestionada)

© 2021. Dr. Shiva Ayyadurai.
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Name of Voter J

S
)

T
2%

v - - - -

BALLOT WILL NOT BE

o O UT rg&f FIRME DENTRO DE LA GAJ

SIGN WITLIN TLHIE DO v
A

de  POWERS OF ATTORNEY
vo are not valid for vohng§
on purposes. 5

LA BOLETANO S
TRAMITAR SIN QQ
A, FIRMA.

PODER DE ABOGADO

te hoesvalido paﬁa fines
do de vota&gn

Phone Number D-

(DATE / FECHA)

2
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Duplicate (Scribble & Likely Blank - CL)
Signature Region with Scribble is Being Approved

/

NOV 3 2020 GENERAL ELECTION
Name of Voter

BALLOT WILL NOT BE

COUNTED WITHOUT >

v §P§N WIITT 2N TLIE 303¢
YOUR SIGNATURE. Eig\ra\ngE DENTRO DE LN CAJ

Y%

©  POWERS OF ATTORNEY 1
°  are not vald for voting
purposes.

R,

LA BOLETA NO SE,

TRAMITAR su\eg:\@

rm%»%
PODER DE ABUGADO

no es valido para fines ”
de votacidn.

N

(PHONE, if signature 1s questioned)
{(TELEFONO, si la firma es cuestionada)

(DATE | FECHA)

© 2021. Dr. Shiva Ayyadurai.
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NOV 3 2020 GENERAL ELECTION

SIGRN WITHIN TEE L2 v
[FIRWIE DENTRO DE LA CAJN

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE.

POWERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLETA NO SE
TRAMITAR SIN SU 7
FIRMA.

PODER DE ABOGADO

no es vilido para fines ” ~
de votacion.

[

(PHONE, if signature 1s questioned)

(DATE  FECHA)
(TELEFONO, si 1a firma es cuestionada)
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Duplicate (Scribble & Scribble - CC)

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURL.
de  pOWERS OF ATTORNEY
are not valid for voting

on purposes.
da | A BOLCTA NO SE
TRAMITAR SIN SU
A, TIRMA.

or PODERDEABOGADO
te hoesvdlido para fines
do de votacién,.

NOV 3 2020 GENERAL ELECTION

Name of Voter

SIGN WITTIIN TTIE BOX

FIRWME DENTRO DE LA @Aqﬂ[&v

(TELEFONO, sl la firma es cuestionada)

,/ AN v AN ]
Phone Number WA E®X
{DATE / FECHA)

Within U.S. - MAIL no laier than 6 days prior to Eleciion Dav (noted on ballot

(((echomaih

© 2021. Dr. Shiva Ayyadurai.
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ENC B - [

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURL.

of¢ A
v6 are not valid o;: 4
on purp.

da

LA @3&?& NO SE
@u ITAR SIN SU
?' Q\@ FIRMA.
\* PODER DE ABOGADO
= noesvalido para fines
do de votacion.

v v

de  POWERS OF ATTORNE

NOV 3 2020 GENERAL ELECTION

Name of Voter

RWE DENTRO DE LA CNAJIA

v SIGN WITEIIN TLIE BOsK
OV El
e

\,/ i

~. \

Phone Number SEAES

(DATE | FECHA)

Within U.S. - MAIL no later than 6 days prior to Election Day (noted on ballot)
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Duplicate (Blank & Blank - BB)

Signature Region with Blank is Being Approved

NOV 3 2020 GENERAL ELECTION

Name of Voter

BALLOT WILL NOT BE v SIGN WIITT N TTHE B2
COUNTED WITHOUT HRINERDIENGRE =
CUINTED WTHOU FIRME DENTRO DIE LA GAI
de  pOWERS OF ATTORNEY
’yg are not valid for voting
on purposes.
4@ {ABOLETA NOSE
TRAMITAR SIN SU
:\. FIRMA.
o PODER DE ABOGADO
te hoesvalido parafines
do de votacion.
:1 & (PHONE, if signature 15 questioned) {DATE / FECHA)
te:{ (TELEFONO, sl la firma es cuestionada)

© 2021. Dr. Shiva Ayyadurai.
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oo e e
W s J~e JSe B S

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE
POWERS OF ATTORNEY
are not valid for voting

S
purposes. \%

LA BOLLTA NO Si¢
TRAMITARSIN §
FIRMA.
PODER DE ABOGADO

no es valido para fines
de votacion,

NOV 3 2020 GENERAL ELECTION

—
&
Name of Voter @é

&
> SIGN WITLIN THE BOX 7
A

“;‘” FIRWIE PENTRO DE LA CAJ
%[\:

(PHONE, If signature 1s guestioned)

(DATE / FECHA)
(TELEFONO, si la firma es cuestionada)

Within U.S. - MAIL no later than 6 days prior to Election Day {noted on ballot

EchoMail, Inc. Proprietary and Confidential.




Duplicate (Blank & Likely Blank - BL)
Signature Region with Likely Blank is Being Approved

OV 3 2020 GENERAL

¢

BALLOT WILL NOT BE

COUNTED WITHOUT
YOUR SIGNATURE.

de  POWERS OF ATTORNEY

PO are not valid for voting

¥o PUrposes.

9 )5 BOLETA NOSE

TRAMITAR SIN SU
fc"' FIRMA.
o PODER DEABOGADO
te hoesvalido parafines
do de votacién.
ue

ry

ELEC LTON

N
Name of Voter

SIGN WITLIIN TTIE BOE
FIRME DENTRO DE LA CAJN

=\

Phone Number

(TELEFONO, si la firma es cuestionada)

(ol 13/ 2020

(DATE / FECHA)

.| '- = 2 z ]

3 nA‘

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE,
de  POWERS OF ATTORNEY
00 ave not valid for voting

Yo
on purposes. K
P93 ) A BOLETANO SEQ@
TRAMITAR SIN S
Tf" FIRMA.,
"€ PODER DE ABGBADO

nte noesvahdogsra fines
do de vq@g{in.

que

ary é{/

SIGN WITLIIN TLIE [B302C

gFBRME DENTRO BE LA CNAJA

O

\

(ol 13 2020

(DATE / FECHA)

*QOrientation of Name of Voter varies between the two duplicates, thought the exact same image. Appears as if
name was overlaid differently from one image to another.

(((echomaih
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Duplicate (Likely Blank & Likely Blank - LL)

Signature Region with Likely Blank is Being Approved

NERAL ELEU TTUN

Name of Voter

YOUR SIGNATURE

BALLOT WILL NOT BE v
COUNTED WITHOUT

SIGN WITHIIN THE BOX
FIRME DENTRO DE LA CAJA

de  POVERS OF ATTORNEY
are not valid for voting
én purposes.

NUV & ZUZU GENERAL ELECTTON
Name of Voter

- LR el o
-..-—l «ow u—u‘ 7“\

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE

¢
o

Q SSIGN WITLIIN THE BOX

Y FIRME DENTRO DE L/ CAJ

POWERS OF ATTORNEY
are not valid for voﬁs@‘i

purposes@{)
LA BO @0 St

TRAN%&R SIN SU

LA BOLETA NO SE
TRAMITAR SIN SU
?é EIRMA
y PODER DE ABOGADO

PODER DE ABOGADO

16-32 -~ 3437

no es vélido para fines

ELEFONO, si la flrma es cuestionada)

{DATE / FECHA)

de votacion. SQ

)
{TELEEFONO, si la firma es cuestionada)

(((echomaih

hte 0o es valido para fines
do de votacion, D
i, @

© 2021. Dr. Shiva Ayyadurai.
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2-Copy Duplicate Signature Presence Detection Results

| signatwe | Signatwe | ss | 15288

| Sgnatre | Bank | s | 1348 .

Likely Blank vertcaton
IR IKely blan Verification

Scribble

| saibble | Bank | o | 6
Scribbles
__

BIank L|ker Blank Blanks

TOTAL 16,934

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
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2-Copy Duplicate Signature Presence Detection Results

* Scribbles image Copy mage Copy 1

—CB+CL+CC
6+ 7+142

— 155 Scribbles | sobbe | Bk | o | &
Blanks i.e. “No Signatures
_BB+BL+LL ——

~36+5+4 -_

— 45 Blanks TOTAL 16,934

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
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3-Copy, and 4-Copy Duplicate Signature Presence Detection Results

Definitive Likely
-m

3-Copy

4-Copy 2 0 0 14 16
Table 9: Three- & Four-Copy Duplicate Signature Presence Detection Results.
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Three-Copy Duplicate Blank

4338895.tiff
PBSigVar_1377_RTNIMAGOUT_10142020_0024/4338895.tiff
PBSigVar_1377_RTNIMAGOUT_10242020_0100/4338895.tiff
PBSigVar 1377 RTNIMAGOUT 10282020 0129/4338895.tiff
(((echomaik © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Three-Copy Duplicate Scribble

459562.tiff

PBSigVar_1377_RTNIMAGOUT_10122020_0007/459562.tiff

PBSigVar_1377_RTNIMAGOUT_10152020_0037/459562.tiff

iy
!

PBSigVar_1377_RTNIMAGOUT_10262020_0107/459562.tiff

|§{
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EchoMail Results
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Total Number of Blanks Calculation

Non-Duplicate Blanks 1,872
2-Copy Duplicate Blanks 45
3-Copy Duplicate Blanks 2

Total 1,919

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Total Number of Scribbles Calculation

Non-Duplicate Scribbles 2,420
2-Copy Duplicate Scribbles 155
3-Copy Duplicate Scribbles 5

Total 2,580

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




EchoMail

EchoMail Results Summary

Analysis
1,929,240°

EVB Return Envelopes Receivec

Duplicate Analysis
Duplicates’ (17,322)
Unique EVB Return Envelopes 1,911,918
Signature Presence Detection
No Signature Ballots’ (1,919)
Scribbles? (2,580)
EVBs Ready for Signature Verification 1,907,419

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
(( Y prietary




Comparative Analysis
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Comparative Analysis of EchoMail and Maricopa Reported

EchoMail Maricopa
Analysis Reported

EVB Return Envelopes Received 1,929,240" Unknown NA

Variance

Duplicate Analysis
Duplicates’ (17,322)]  Un-reported NA
Unique EVB Return Envelopes 1,911,918 1,918,463* (6,545)|

Signature Presence Detection
No Signature Ballots® (1,919) (1,455) (464)

Scribbles® (2,580) NA (2580)

EVBs Ready for Signature Verification 1,907,419 1,917,008 (9,589)|

“Bad Signatures” NA (587) NA
“Late Returns” NA 934 NA
Total EVBs Verified and Counted NA 1,915,487 NA

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
(( Y prietary




Key Findings and Anomalies
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EchoMail Key Findings

* Unknown how many EVB return envelopes were originally received by Maricopa
e 34,448 Duplicates from 17,126 Unique Voters. Maricopa reported NO Duplicates in CANVASS report.
* 464 more “No Signature” EVB Return Envelopes Identified by EchoMail
* 6,545 more unique EVB Return Envelopes processed by Maricopa
e 2,580 Scribbles in Signature Region 1.e. “Bad Signatures”
— Maricopa reported 587 “Bad Signatures” that 1s 0.031% of total EVBs received

* 9,589 more net EVBs submitted for Signature Verification by Maricopa versus EchoMail EVB return
envelope images

e 25% Surge of Duplicates in Last Six Days

* Blanks of Duplicates being stamped “VERIFIED & APPROVED MCTEC”

e Stamps of “VERIFIED & APPROVED MCTEC?” in Blank Signature Regions
 “VERIFIED & APPROVED MCTEC” Stamps Appearing “BEHIND” Envelope Triangle

* Two Different Voter-IDs, having Same Address/Phone/Name, with Matching Signatures

(((90'10“18“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Anomaly #1
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Anomaly #1

Maricopa Reported Only 587 “Bad Signatures ™

Out of 1,918,463 (0.031%)

(((echcn“ail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Anomaly #1

ONE “Bad Signature”
for EVERY 3,268 EVBs

(((ec:hC)mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



1,918,463 EVBs

Anomaly #1

A
ONE “Bad Signature”
for EVERY 3,268 EVBs
630 feet
v
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1,918,463 EVBs

Anomaly #1

ONE “Bad Signature”

for EVERY 3,268 EVBs
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1,918,463 EVBs

Anomaly #1

A
ONE “Bad Signature”
for EVERY 3,268 EVBs
630 feet
2.31 inches
e - 557 “Bad Signatures”
. |
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1,918,463 EVBs

Anomaly #1

ONE “Bad Signature”
for EVERY 3,268 EVBs

0.0306% of All EVB
Return Envelopes

2.31 inches

"* .. 557 “Bad Signatures”

. ‘ v
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Anomaly #2

ECHOMAIL

2,580 “Bad Signatures” e.g. Scribbles Out of 1,911,918

(0.135%)

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Anomaly #2

ECHOMAIL

2,580 “Bad Signatures” e.g. Scribbles Out of 1,911,918
(0.135%)

EchoMail was commissioned to identify presence of Blanks, Scribbles, Signatures in
Signature Region, NOT to perform Signature Verification/Matching. If Scribbles ALONE
were considered “Bad Signatures,” then EchoMail ITSELF 1dentified 335% more “Bad

Signatures” than Maricopa did from its ENTIRE Signature Verification process.

(((ec:hc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



State of Arizona: 2016 General Election Signature Mismatch Rejection Rate

State of Arizona
2016 General Election

Mail-In Ballots 2,017,722
Rejection from

Signature Mismatch 2,657
Signature Mismatch o
Rejection Rate e

(((echoma“@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



%Non-White Pixel Density vs. EVB Return Envelope Volume
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Anomaly #3

ECHOMAIL

3% to 97% Increased Illegibility Rate of Signatures 4 days

After Election Day

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Signatures 4-Weeks BEFORE Election Day

~95% Legible Signatures

~5% lllegible Signatures

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
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Signatures 4-Days AFTER Election Day

~5% Legible Signatures

~95% lllegible Signatures

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
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Random Sampling of Signatures:
4-Weeks Belore Election vs. 4-Days Atter Election

. - lllegible

4-Weeks Before Election

(((echomaih © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Random Sampling of Signatures:
4-Weeks Betore Election vs. 4-Days After Election

. .. ....... - lllegible
] HEEEEEEEEEN |
HEEEEEEE BN Legible

4-Weeks Before Election 4-Days After Election

(((ec:ht:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Anomaly #4

ECHOMAIL

As EVBs Increased by 53% from 2016 to 2020 in Maricopa,
“Bad Signatures”’ Decreased by 56%

(((echc)mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Inverse Pattern: Increase in EVBs with Decrease in Signature Mismatch Rate

Maricopa County
2016 General Election

EVE Retun 1,257,179
Envelopes

Rejection from

Signature Mismatch 1,456
Signature Mismatch o
Rejection Rate (R

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Inverse Pattern: Increase in EVBs with Decrease in Signature Mismatch Rate

Maricopa County, AZ Maricopa County

2020 General Election 2016 General Election

e 1,918,463 1,257,179
Envelopes

Rejection from

Signature Mismatch 587 1,456
Signature Mismatch . i
Rejection Rate 0:051% 0.116%

(((ec:h()mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Inverse Pattern: Increase in EVBs with Decrease in Signature Mismatch Rate

Maricopa County, AZ Maricopa County

2020 General Election 2016 General Election

Enlone T 1,918,463 1,257,179
Envelopes

Rejection from

Signature Mismatch 587 1,456
Signature Mismatch . i
Rejection Rate 0:051% 0.116%
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Inverse Pattern: Increase in EVBs with Decrease in Signature Mismatch Rate

Maricopa County, AZ Maricopa County

2020 General Election 2016 General Election

Envelones P 1,918,463 1,257,179
Envelopes

Rejection from

Signature Mismatch l’ 287 1,456
Signature Mismatch . i
Rejection Rate 0:051% 0.116%
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Inverse Pattern: Increase in EVBs with Decrease in Signature Mismatch Rate

Maricopa County, AZ Maricopa County

2020 General Election 2016 General Election

Envelones P 1,918,463 1,257,179
Envelopes

Rejection from

Signature Mismatch l’ 287 1,456
Signature Mismatch i . i
Rejection Rate 0:051% 0.116%
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Anomaly #5
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Anomaly #5

MARICOPA

No Mention of Duplicates in Maricopa CANVASS Report
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Anomaly #5

MARICOPA

No Mention of Duplicates in Maricopa CANVASS Report

VOTER TURNOUT 2020
Voter Turnout 80.51%
Early Ballots Requested 2,160,412
Early Ballots Verified and Counted 1,915,487
Rejected Early Ballots
Bad Signatures S87
No Signatures 1,455
Late Returns 034
(((echomaih © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Anomaly #5

MARICOPA

No Mention of Duplicates in Maricopa CANVASS Report

ECHOMAIL

17,126 Voters Sent in TWQO or More Ballots (“Duplicates”)

(((echcn“ail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Anomaly #5

Duplicate Unique

Images # of Voters

2-Copy Duplicates 33,868 16,934 16,934

3-Copy Duplicates 564 376 188

4-Copy Duplicates 16 12 4
Total 34,448 17,322 17,126

(((echomaik © 2021. Dr. Shiva Ayyadurai.
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Anomaly #6
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Anomaly #6

ECHOMAIL

25%+ of Duplicates Came In During Nov. 4-9, 2020
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Anomaly #6

@s==sEVBRE
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oz/ot/ot

| 0z/6/01

250000

200000

150000
100000
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349A3 Ajleg

o

1

! oz/6/TT

~ 300000
- 250000
~ 200000
~ 150000

J 0z/8/11
0z/L/TT
- 02/9/T1

‘ 0z/s/1t

oz/v/11
0z/e/T1
0z/z/11
oz/t/1t

NA

\'4

S

0z/1€/0t
0z/og/ot
| 0z/ez/o1
' 0z/8z/01
oz/z/ot
| 0z/9z/01
' oz/sz/ot

AN A/

@s==Duplicates

wv
Q2
ire)
re)
=

Q
(%}

' oz/ve/or
' oz/ez/ot
' oz/zz/ot
' oz/1z/0t
' 0z/0z/0t
' oz/61/01
| 0z/81/01

esmmwE\/BRE ~ ®===B|anks

0Z/LT/0T
0z/91/0T
0Z/StT/0T

' oz/vT/ot
' oz/eT/o1
[ 0z/zt/ot
' 0z/1T/01

[ 0z/ot/0T
 0z/6/01

sajedijdng ‘s)ue|g ‘sa|qquids 1o} sjejo) Ajleg

Anomaly #6
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Anomaly #6

349A3 Ajtea

o

| 0z/6/11
0z/8/tt
‘ oz/L/tT

0z/9/11

0z/s/11

I 0z/v/1t

0z/e/1T
oz/z/
ozt
oz/1g/on
' 0z/0€/0T
oz/et/ot
oz/sz/ot
| 0z/Lz/ot

m==EVBRE

| 0z/9z/01
| oz/sz/ot
| 0z/vz/ot
oz/ez/ot

X
7]
U
=
[0

L

=
=]

—D

0z/zz/ot
0z/1z/ot
0z/oz/ot

0z/61/0T
0z/81/01

oz/Lt/ot
0z/9t/01
0z/st/ot
0z/vt/ot

0z/€T/0T
. oz/zt/ot
. oz/t1/01
oz/ot/ot

/ 0z/6/01

349A3 Ajleq jo % e jo se sajedpiidng Ajleg
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Anomaly #7

ECHOMAIL

EV33 System Had Only 9,382 Voters Who Submitted

Duplicates vs. 17,126 Voters Identified by EchoMail
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Anomaly #7

ECHOMAIL

EV33 System Had Only 9,382 Voters Who Submitted
Duplicates vs. 17,126 Voters Identified by EchoMail

ECHOMAIL

Of the 9,382 in EV33, ONLY 2,138 Voters Matched with Voters
Among the 17,126

(((ec:hc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Anomaly #8

(((echomaﬂ@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Anomaly #8

ECHOMAIL

Duplicate BLANKS were “VERIFIED & APPROVED”

(((ec:hc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Duplicate Blanks
Stamped and Approved - Example #1

NOV 3 2020 GENERAL ELECTION NOV 3 2020 GENERAL ELECTION s
I
N
NN
3 I S5 S5 GE §

BALLOT WILL NOT BE v SIGN WIITEIERN] THE 303Z v BALLOT WILL NOT BE Y@ SIGN WITLIIN TLIE BG2X v

COUNTED WITHOUT =01 = =NEErS - COUNTED WITHOUT < r=hrs = s =

OUNTED WITHOU FIRME DENTRO DIE LA GNAJIN OUNNTED WITHOU E EIRWIE DENTRO DE LA GAJA
de  POWERS OF ATTORNEY de  POWERS OF ATTORNEY |\ &}
i’ g are not valid for voting r g are not valid for voting
Zn purposes. Zn purposes. \Q:
da ;A BOLETA NO SE d2 A BOLCTA NO §§{<,

TRAMITAR SIN SU TRAMITAR SIN S
"‘?: FIRIVIA. "/t*: FIRIVIA.
7oy PODER DE ABOGADO o; PODER DE ABOGADO
ite ho es valido para fines «te ho esvaldo para fines
do de votacion. do de votacnén.};”cﬁl
‘::Ie {PHONE, if signature 1s questioned) {DATE / FECHA) \;xe (PHONE, If signature s questioned) (DATE / FECHA)
t: {TELEFONO, sl la firma es cuestionada) ‘tay (TELEFONO, si la firma es cuestionada)

Within U.S. - MAIL no later than 6 davs worior to Election Dav fnoted on baliot) _ Within U.S. - MAIL no later than 6 days prior to Election Day {noted on ballot)

(((echoman@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Duplicate Blanks
Stamped and Approved - Example #2

WAL UTA LOUN LT AR R LA AT e e IFAENINAIE M et . T E s s s e e - -
NOV 3 2020 GENERAL ELECTION NOV 3 2020 GENERAL ELECTION
A B et
BALLOT WILL NOT BE SIGRNI WIETHIN TTIE BO2ZL v BALLOT WILL NOT BE V SIGN WITTIIRN] TLIE BOZKL v
COUNTED WITHOUT =T0S) = = = COUNTCD WITHOUT =T = O =
VOUR SIGNATURE. EFIRWIE DENITRO BIE LN CAJA VOUR SIGNATURE. R FIRRME DENTRO DE LA CGNAJN
€  POWERS OF ATTORNEY N €  POWERS OF ATTORNEY [}: =
g are not valid for voting g are not valid for vouing &7
n purposes. n purposes. Do
@ LA BOLETA NO SC a LA BOLETA NOSE >
TRANMITAR SIN SU TRAMITAR SIN SU&,
> TIRMA. b TIRMA. Q
w PODER DE ABOGADO w PODER DE ABOG (o] 1
e hoesvalido para fines e noesvalido parqgfines
o de votacion. - o de votacjép). L
e (PHONE, if signature is questioned) (DATE / FECHA) e (g_ {PHONE, f signature is questioned) (DATE / FECHA)
;/ {TELEFONO, si la firma es cuestionada) av Q(’E—‘ (TELEFONO, si la firma es cuestionada)
Wihthin 11.S. - AL nn Iatar than A dave nriar #ao Electinn Dav fnnved on holing} \hilthlnﬁs. - MIAIL no Iater than 6 davs nrior to Election Dav fhoied on ballot)
(((echomaih © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Duplicate Blanks

Stamped and Approved - Example #3

NOV 3 2020 GENERAL ELECTION

ANV

ayo
1on
ada

TA,
nte
ver
nte
ido
jue
ay
zta

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE.

SIGN WITLIIN THIE BO2L v
FIRWIE DENTRO DE LA GAJN

POWERS OF ATTORNEY

are not valid for voting
purposes.

LA BOLETA NO SC
TRAMITAR SIN SU
FIRMA.

PODER DE ABOGADO

no es valido para fines l
de votacion.

{(PHONE, If signature 1s questioned)

(DATE / FECHA)
{TELEFONO, s la firma es cuestionada)

Within U.S. - MAIL no laier than 6 davs prior to Election Dav fnoted on baliot)

© 2021. Dr. Shiva Ayyadurai.

(((echomaih

NOV 3 2020 GENERAL ELECTION

- — - - -~

k\ @- B N
BALLOT WILL NOT BE @7

COUNTED WITHOUT é
>

SIGN WITLIIN TLIE BO2L v
FIRWIE DENTRG DE LA GAJN

YOUR SIGNATURE.

de  pOWERS OF ATTORNE
090  are notvalid for vo
uyo Q&
1on purposes.Q%,
ada LA BOLETA B‘)L(\%bE
: TRAMITARSN SU
TA, FIRERA.
nte
wer PODER BOGADO
nte o es yiiido para fines
ado X votacion.
que (PHONE, If signature is questioned) (DATE / FECHA)
:;ay {TELEFONO, si la firma es cuestionada)

wWhthin U.S. - MAIL no later than 6 davs prior to Election Day {noted on ballot)

EchoMail, Inc. Proprietary and Confidential.




Duplicate Blanks
Stamped and Approved - Example #4

R i

co
ayo
ion
ada

TA,
nte
ver
nte
do
jue
ry
ata.

BALLOT WILL NOT BE
COUNTLD WITHOUT

1)

SIGN YWITTIIN TLIE BG3KL v
FIRWIE DENTRO DE LA CHAJA

YOUR SIGNATURE.
POWERS OF ATTORNEY
are not valid for voting ; e
purposes. oo
uyo
LA BOLETA NO SE :6n
TRAMITAR SIN SU ada
FIRMA.
PODER DE ABOGADO ‘TA,
no es valido para fines ‘I::i_?
de votacién. nte
(PHONE, if signature 1s questioned) (DATE / FECHA) udo
({TELEFONO, st la firma es cuestionada) que
ary
WWithin U S. - MAIL no later than 6 days prior to Eleciion Day {fnoted on ballot) ‘ eta
Nanfrn fda FE I — FAMVIE a2 mAc #ardar & diac anfac dal Nia da Ia Flarridn fanantnrdn on It haloier)

(((echomaih

© 2021. Dr. Shiva Ayyadurai.

-
pE-

NOV 3 2020 GENERAL ELECTION

om 2z zs <

- o= &L
BALLOTWILLNOTBE ¢ SIGN WHTTIIN FLlE BO3K X/
T FIRME DENTRO BE LN CNAJA
POWERS OF ATTORNEYS! *

are not vahd for votr®
purposes.

LA BOLETA NO §

TRAMITAR SINU
FIRVIA ;50
PODERDE A ADO

no es vahld ra fines

de \uﬁmlén.

{PHONE, if signature 1s questioned)

(DATE / FECHA)
(TELE‘FONO, si [a firma es cuestionada)

Within 11.S. - MAIL no Iater xthan 6 davs oriar o Election Dav fnoted on ballot)

EchoMail, Inc. Proprietary and Confidential.




Three-Copy Duplicate Blanks (2 Approved)

BALLOT WILL NOT BE SIGN WITE N THE BO2K v BALLOT WILL NOT BE v SIGRN] WHTHIN TLIE BO2K v
COUNTED WITHOUT =TS = SN GRS = COUNTED WITHOUT =S = =N TR =
OUNTED WiTHOU FIRWMIE DENTRO DE LA GAJA vour sienmIURE, 5 FIRMIE DENTRO DE LA GAJA
: POWERS OF ATTORNEY * POWERS OF ATTORNEY | ~
: are not valid for voting : are not valid for votin
\ purposes. 1 purposes. @
! LA BOLLCTA NO SE : LA BOLETA NG
TRAMITAR SIN SU TRAMITAR a&su
’ FIRMA. 2 TIRIVGGT
. PODERDE ABOGADO ———— . PODERDE BOGADO e ——
» ho esvalido para fines s hoes ua@ para fines
: de votacion. /0 / |3 /Zoiﬁ : ﬁotacmn /0 / |3 S22
; (PHONE, if signature is questioned) {DATE f FECHA) - @ (PHONE, if signature 1s questioned) {DATE / FECHA)
(TELEFONO, sI ia firma es cuestionada) 4 _& {TELEFONO, si Ia firma es cuestionada)
Within U.S. - MAIL no laier than 6 days prior to Election Day fnoted on ballot) Within U.S. - MAIL no later than 6 days prior to Election Day fnoted on bailot)
&
BALLOT WILL NOT BE SIGN WITLIIN T IE BOG2K v
COUNTED WiTHOUT | . Y FIRWIE DENTRO DE LA GAJN
* POWERS OF ATTORNEY | ™
: are not vahd for vohn@
' purposes. >
! LA BOLETA NGSE
TRAMITAR strsu
? FIRNZAT
. PODERDE OGADO ——
s noes vals para fines
- > deiZotacion. . . .
(echomail © 2021. Dr. Sh1V $ (0713 /272~ hil, Inc. Proprietary and Confidential.
Q.. ONE, if signature 1s questioned) (DATE { FECHA)
‘§/ (TELEFONO, s1 la firma es cuestionada)
WWithin U.S. - MAIL no later than 6 days prior to Election Day fnoted on ballot)




Three-Copy Duplicate Blanks

YOUR SIGNATUREL.
de  pOWERS OF ATTORNEY
?\/g are not vahd for voting
on purposes.
da

LA BOLETA NO SE

A TRANITAR SIN SU
1,“; FIRMA.
ser PODER DE ABOGADO
ate no esvalido para fines
l:'i {PHONE, if signature is questioned)
ta {TELEFONO, si la firma es cuestionada)

NOV 3 2020 GENERAL ELECTION

BALLOT WILL NOT BE
COUNTED WITHOUT

SIGRN WIITTIIN THIE BO2L v
FIRWIE DENTRO DE LA CAJIA

%O' \27/2.2:.2.@ 1

(DATE /'FECHA) ‘

Within U.S. - MAIL no later than 6 davs prior to Election Dav fnoted on baliot}

NOV 3 2020 GENERAL ELECTION

BALLOT WILL NOT BC
COUNTED WITHOUT

10
o
on
da

A,
wte
rer
ite
do
ue
ry
ta

SIGN YWITTTIN THE Bo2Z

NQV 3 2020 GENERAL ELECTION

- —

- s
—_—= =

- -

BALLOT WILL NOT BC
COUNTID WITHOUT
YOUR SIGNATURE.
POVWERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLETA NO SE
TRAMITAR SIN SU
FIRMA.

PODER DE ABOGADO
no es vilhido para fines
de votacion.

Within U.S. - MAIL no later than 6 days prior to Election Dav (noted on baliot}

SIGHN WITHIN THIE B302L v *
FIRWME DENTRO DE LA CAJIA

- <
{PHONE, if signature is ques!loned)

{TELEFONO, si la firma es cuestionada)

iOl \27/&32,&)

{DATE /'FECHA)

(((echomaih

SOIRWIE DENTRO DE LA CAJA :

ail, Inc. Proprietary and Confidential.

YOUR SIGNATURE.
de  pOWERS OF ATTORNEY _c'”\
29 are not valid for voting Iﬁ:\ ~
’yo 4
on purposes. ] 9
wda

LA BOLETA NO SE Q‘

TRAMITAR SIN SUL *a
TA, <Q -
te FIRMA _ P
ver PODER DE ABQ&ADO =
ite Noes vahdo}! fines .

©2021. Dr. Shivile €@ yg&¥on. ] o2 [ze2e

ry \\i(/ {PHONE, if signature 1s questioned) {DATE /’FECHA)
ta {TELEFONO, s1 la firma es cuestionada) ‘

Within U.S. - MAIL no later than 6 davs prior to Election Dav fnoted on baoliot}




Anomaly #9

ECHOMAIL

“VERIFIED & APPROVED” in Blank Signature Region
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Stamped in Blank Sighature Region

NOV 3 2020 GENERAIL ELECTION

[CRS IV AR (1)

TR WV W WS

i
i
{i

— -
i S8 -—m

BALLOT WILL NOT BE
COUNTLCD WITIHIOUT
YOUR SIGNATURE.
POWERS OF ATTORNEY
are not vald for votmgc.

purposes.
o

LA BOLETA NO 3>
TRAMITAR sugs_?m
FIRM
PODER DE AEQGADO

no es vahd ra fines
de v cién.

£

SIGN WIITLIIRNG 7ThE 302K

§V FIRWIE DENTRO DIE LN GAJIJA :

\9

VERIFIED & APPROVED MICTEC

(PHONE, if signature i1s questioned)
l (TELEFONO, si Ia firma es cuestionada)

(DATE / FECHA)

Whthin U.S. - MAIL no later than 6 davs prior to Election Dav fnoted on ballot}

(((echomaih

© 2021. Dr. Shiva Ayyadurai.

JOV 3 2020 GENERAL ELECTION

(34}

de
oo
6
16n
ada

TA,
nte
ver
nte
o
jue
ary
ata.

== =

e e
- I T

BALLOT WILL NOT BC
COUNTED WITHOUT
YOUR SIGNATURE
POWERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLLTA NO SE
FRAMITAR SIN SU
FIRIMIA
PODER DE ABOGADO
no es vélido para fines
de votacién.

v SIGHR] WITFHIN THE BOX v
FIRWIE DENTRO DE LA CAJA

{ VERIFIED & APPROVED-MCTEC

{PHONE, if slgnature iIs queth-loned)

(DATE / FECHA)
(TELEFONO, sl Ja firma es cuestionada)

Within U.S. - MAIL no later than 6 davs prior to Election Dav {noted on ballot)

EchoMail, Inc. Proprietary and Confidential.




Stamped in Blank Sighature Region

NOV 3 2020 GENERAL ELECTION

‘:/H holiied o3 ==
g -3 WI

CPBALLOTWILL NOTBE &R SIGRN WIITTHIN THE 202K

[

COUNTED WITHOUT ;7 = = =N S= ; ;
YOUR SIGNATURE. <3 FIRWIE DENTRO DE LA GAJJA
de POWERS OF ATTOR {
20 ’
wo are not valid formé» ng

purpose
on QcQ-

ida LA BOLET@JO sE

TRAMITRR SIN SU
1A, WViIA.

VERIFIED & APPROVED MCTEC

e PORERDE ABOGADO

ver

ate nggg'va’hdo para fines

o  ~Y7 de votacién.

I o o

lue (PHONE, it signature 1s questioned)

:Iay (TELEFONO; si la firma es cuestionada)

(DATE / FECHA)

Within U.S. - MIAIL no later than 6 davs prior to Election Dav fnoted on ballot)

ecnomail . Dr. Shiva adurai.
((( h il © 2021. Dr. Shiva Ayyadurai

o]

=

oo
o
on
ada

TA,
nte
ver
nte
ido
jue
ry
ta.

NOV 3 2020 GENERAL ELECTION

e . m I ome
Cat S S —ogpas S

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE.

REp,

SIGN WIITLIIN TLHIE BO2X v
FIRWMIE DENTRO DE LA GAJIA

POWERS OF ATTORNEY
are not vahd for voung
purposes.

VERIFIED & APPROVED MCTEC

LA BOLETA NO SE
TRAMITAR SIN SU
FIRMA.

PODER DE ABOGADO

no es valhido para fines
de votacion.

(PHONE, If signature Is questioned} (DATE / FECHA)

(TELEFONO, si la firma es cuestionada)

Within U.S. - MAIL no later than 6 days prior to Election Day (noted on ballot)

EchoMail, Inc. Proprietary and Confidential.




Stamped in Blank Sighature Region

NOV 3 2020 GENERAL ELECTION ‘ NOV 3 2020 GENERAL ELEC1ION

OUDRRNoS

{1

- -
- o em e e e e RS-~ - s
—ZuE I .Z I SFa

4

e O o v SIGKN WITT N THE OX BALLOT WILL NOT BE SIGN WITEIIN TLIE BOK v
YOUR SIGNATURE. IFIRMWIE DENTIRG DE LA CAd COUNTED WITHOUT FIRME DENTRO DE LA CHAJA
:‘g POWERS OF ATTORNEY 'de  POWERS OF ATTORNEY
o are not valid for voting 0o e not valid for voting
lon purposes. VERIFIED & APPROVED MCTEC uyo purposes. o -
LA BOLETA NO SE ad - c
TA,
ate FIRMA. TA, FIRMA.

ver PODER DE ABOGADO
ate ho esvalido para fines

e PODER DE ABOGADO

5 inte ho es valido para fines
lﬂg deverseen. TCEONE. if - udo de votacion.
,‘r vy (PHONE, if signature 1s questioned) (DATE / FECHA) que

{TELEFONO, s1 la firma es cuestionada) ary {(PHONE; if signature 1s questioned) (DATE / FECHA)

:ita. eta (TELEFONO, si la firma es cuestionada)

Within U.S. - MIAIL no later than 6 davs vrior to Election Dav fnoted on balloz)

anxe.r o _ mm o~ PN T NG DRSS S S S 1 PUPY ST SO U SE Jpuy TN I S |

echomail © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.
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Anomaly #10

ECHOMAIL

Two Different Voter-Ids with Same Name/Address Phone
Number with MATCHING Signatures

(((echc)mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




Same Name/Address/Signature/Phone, Two Different
Voter IDs

OV 3 2020 GENERAL ELECTION

John Doe A's Address
John Doe A

W W W oW

TNV WS WS

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE.
POWERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLETA NO SE
TRAMITAR SIN SU
FIRNMIA.
PODER DE ABOGADO
no es vahdo para fines
de votacién.

SIGN WITEIIN TLIE BO2L v
FIRWMIE DENTRO DE LN GAJA

John Doe A's Signature

1

John Doe A's Phone#

(PHNE, if signature is questionéd)
(FELEFONO, s1 la firma es cuestionada)

3014}2«9’}@

(DATE / FECHA)

Within 11.S - MIAT na laiar than f dave nrinr +n Flactinn Nav fnnded nn holint)

(((echomaih

© 2021. Dr. Shiva Ayyadurai.

W ww

TPV W WS

NOV 3 2020 GENERAL ELECTION

John Doe A's Address
John Doe A

BALLOT WILL NOT BE
COUNTED WATIHIOUT
YOUR SIGNATURE.
POWERS OF ATTORNEY
are not valid for voting
purposes.

LA BOLETA NO SE
TRAVIITAR SIN SU
VIRMVIA.
PODER DE ABOGADO
no es valido para fines
de votacion.

V SIGN WITTIN TLIE BO2L v
FIRWIE DENTRO BE LA GAJIA

John Doe A's Signature

John Doe A's Phone#

(PHONE, if signature Is questioned)
{TELEFONO, s1 la firma es cuestionada)

1ol it]7010

(DATE / FECHA)

Yinthin U.S. - MAIL no later than 6 davs prior to Election Dav fnoted on ballot)

EchoMail, Inc. Proprietary and Confidential.




8@S000

5,

Y<OO0ORO0

Same Name/Address/Signature/Phone, Two Different

Voter IDs

R R Y L}

NOV 3 2020 GENERAL ELECTION
Jane Doe A's Address
Jane Doe A

SIGN WINITHIN TLIE B2
FIRME RBENTRO BE LA GAJNA

LR I S N R sV PR VL Vo |

BALLOT WILL NOT BE
COUNTLD WITHIOUT
YOUR SIGNATURE.

POWERS OF ATTORNEY
are not vahd for voting
purposes.

LA BOLCTA NOC SE
TRANMITAR SIN SU
FIRMA.

Jane Doe A's Signature

PODER DE ABOGADO

no es vihdo para fines
de votacion.

Jane Doe A's Phone#

1ol 15]s0z0

(PHONE, if signature is questioned)

(PATE / FECHA)
(TELEFONO, si la firma es cuestionada)

Ntithin 11 € - MAIN na Iatar than G dave nriny ¥a Flecsinn Dav Mmaied an hallay)

echomail © 2021. Dr. Shiva Ayyadurai.
(G yy

VM NIANST M ANl N T T

NOV 3 2020 GENERAL ELECTION
Jane Doe A's Address

1T 1 VO QLSTIVUV

Jane Doe A

BALLOT WILL NOT BC v SIGN] WATTHRD T IE BO2L V
COUNTED WITHOUT = = =N\TEErS =
OUNTED WiTHOU FIRME DENTRO DE LA ©NAJA
€ POWERS OF ATTORNEY
o are not vahd for voting
n purposes.
a LA BOLETA NO SE Jane Doe A's Signature
TRAMITAR SIN SU
:; FIRMA.
v PODER DE ABOGADO
e hoesvalido para fines
o de votacion. Jane Doe A's Phone# /0 [;'7
e (PHONE, If signature is questioned) {DATEN FECHA)
:’ (TELEFONO, si Ia firma es cuestionada)

Whithin 11 € - 0AANI nn latar 2han & Aowre nrinr #n Elarfinn Nav fmarosf an hefint)

EchoMail, Inc. Proprietary and Confidential.




Same Name/Address/Signature/Phone, Two Different
Voter IDs

NOV 3 2020 GENERAL ELECTION NOV 3 2020 GENERAL ELECTION
ane Doe B's Address Jane Doe B's Address
Jane Doe B Jane Doe B
BALLOT WILL NOT BE v SIGN WITTIIN TLIE BO2L V BALLOT WILL NOT BE v SIGKN WITHIN TLIE [SO2X V
COUNTED WITHOUT = = = COUNTED WITHOUT = = 5 = =
VOUR SIGNATURE FIRME DENTRO BDE LA ©AJN VOUR SIGNATURE FIRME DENTRO DE LN GAHJIA
de  POWERS OF ATTORNEY de pOWERS OF ATTORNEY
©9  are not vahd for voting fvg are not valid for voting
gﬁ purposes. 1on purposes.
xda LA BOLETA NO SE . wda LA BOLETA NO SE s
TRAMITAR SIN SU Jane Doe B's Signature TRAMITAR SIN SU Jane Doe B's Signhature
TA, FIRVIA ] _ :‘t‘e' FIRMA. ,
e PODER DE ABOGADO X vor PODER DE ABOGADO e S
nte o esvahdo parafines nte hoesvahdo para fines ‘
do de votacidn. 1do de votacién. . / 2 O
jue —_ jue
PHONE, if signature is questioned DATE / FECHA) (PHONE, if signature is questioned) {DATE / FECHA)
i:: ETELEFONO, sl la firma es cuest:on)ada) ¢ ) o (TELEFONO; =1 la firma es cuestionada)
anEar st mAAES o B B it m e rt o B #e el — e B WA Wifithin 11.S_ - MAIL nn Iater than G davs nrior +a Election Dav /noted on baliot)
(((echoman@ © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.



Anomaly #11

ECHOMAIL

“VERIFIED & APPROVED STAMP” Behind Envelope

Iriangle

(((ec:hc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




NOV 3 2020 GENERAL ELECTION

ada

TA,
nte
lver
nte
udo
que
ary
eta

(((echomaik

s,

e

- R A - e - -
et - ~

BALLOT WILL NOT BE
COUNTED WITHOUT
YOUR SIGNATURE.

POWERS OF ATTORNEYS! ®

are not vahd for vom@

purposes. Q‘&’

LA BOLETA NO §

TRAMITAR SINU
rlRMAz\Q
PODER DE A ADO
no es valid ra fines

de mﬁmlén.

Qw

2
&

SIGN WHTT AN TFLlE BO2L V
[FIRWIE DENTRO DE LA\ CAHAdDA

{PHONE, if signature 1s questioned)
{(TVELEFONO, si Ia firma es cuestionada)

(DATE / FECHA)

within U.S. - MIAIL no Iater xthan 6 davs nrior fo Election Dav fnoied on ballot}

© 2021. Dr. Shiva Ayyadurai.

EchoMail, Inc. Proprietary and Confidential.




wworee AV mEEGR Vg
 WITHOUT 3E JERS OF ATTORNEY [\ [~ —
SNATURE \Q/ a0t valid for voting D
? * O-.?—‘_ purposes. 3' y
" ATTORNEY Q‘ \BOLETANOSE .} /
d for voting RAMITAR SIN sgzqq
FMRMA
oses. \ JER osagaomvl;o —
CB' — 's vahdo fines
TA NO de vo(q}con.
@Q. (PHONE, 1
AR SJQQ ~ (TELEFOM
NP o
YUUK SIGIVAI UKE. o = (‘}%3(
de  POWERS OF ATTORNEY - e OT B \ Q7§~ '»
. 2 are not valid for voting SIGNATIIRE. S FIIRW
o purposes. o~ | OF ATTORNEY \QQ’G
d \Q\( ‘d ralid for voting
ida m@\ﬁi E&g rposes.
1}\8\‘ [\\ RANMUIAR SIN SU JLETA NO Q% -
1té FIRMIA. L IITAR %‘éu
o PODERDEABOGADO |/ = G

(((echc:mail® © 2021. Dr. Shiva Ayyadurai. EchoMail, Inc. Proprietary and Confidential.




-OUNTED WITHOUT

YOUR SIGNATURE G
JVWERS OF ATTORNEY

‘e not valid for voting
purposes.

b
LA BOLETA NO g@
TRAMITAR Spy
rIR
ODER DEBOGADO

Des ‘} para fines
Lanta

clinn.

- - - -

ILL NOT BE
WITHOUT

INATURE,

F A‘ITORNEY

14 for votmg

JOSES.

TA NO SE
AR SIN SU .
MA
ABOGAD S p—
lo para

.0

tacién &
Q\'

/n@’

A1 URE.

TTORNEY
’or voting

SIN ‘Sﬁiﬁg

XMAMRATIM

-~ - Om"
w3 v 2o

\LLOT wéﬁ%m BE
DUNTERAITHOUT
'OUR SLONATURE,
WERZE)F ATTORNEY
2 noiiahd for votixB)
FpOSESs. 4‘(\

?OLL'TA&%l

POARNITAR

!

(((echomaih

© 2021. Dr. Shiva Ayyadurai.

EchoMail, Inc. Proprietary and Confidential.




Questions to Maricopa Election Officials
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Questions for Maricopa

* Did Maricopa County receive any duplicate EVBs
— EchoMail identified 34,448 EVB return envelope images being 2-copy, 3-copy
and 4-copy Duplicates originating from 17,126 unique voters, while no
Duplicates were reported in Maricopa’s CANVASS report

* |Is the reason that EchoMail has more “No Signatures” than reported by Maricopa
because EchoMail analyzed solely the Signature Region? If not, why?
— EchoMail identified 1,919 Blanks in Signature Region of EVB return envelopes
— Maricopa reported 1,455 “No Signatures” in EVB return envelopes
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Questions for Maricopa

 Why did EchoMail detect more Scribbles than Maricopa’s reporting of “Bad
Signatures”?
— EchoMail identified 2,580 Scribbles in Signature Region of EVB return envelopes
— Maricopa reported 587 “Bad Signatures” from its Signature Verification
— Had EchoMail been commissioned to identify “Bad Signatures,” at least 2,580
Scribbles would have been classified as “Bad Signatures;” 1,993 more “Bad
Signatures” than the 587 identified by Maricopa

* Are the date stamps on the directories for SIFs, in the data set provided to
EchoMail, the date in which the Maricopa election officials received the EVB return

envelopes?
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Questions for Maricopa

* Why does the approval stamp, “VERIFIED & APPROVED MCTEC” appear to exist
only on a relatively small subset of EVB return envelopes?

* Did Maricopa stamp some EVB return envelopes as “VERIFIED & APPROVED
MCTEC” even though Signature Region is blank, since they found a signature
elsewhere i.e. outside of the Signature Region, during Signature Verification?

 What is the Standard Operating Procedure (“SOP”) for the EVB processing?
 What is the SOP for Signature Verification and curing of questionable signatures?

 What is the Chain of Custody for EVB return envelopes?
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Questions for Maricopa

* Why is the surge in Duplicates (and Blanks and Scribbles) during 11/04/2020 to
11/09/2020 incongruent with the trend of EVBRE daily counts during the same period?

 Why is the “VERIFIED & APPROVED MCTEC” stamp appearing “behind” the printed
envelope triangle?

 Can Two Voter-IDs be associated with the same person at the same address with matching
signatures?

* Why are Blanks being stamped as “VERIFIED & APPROVED MCTEC?”
* Why is the stamp “VERIFIED & APPROVED MCTEC” appearing in a blank Signature Region?
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Conclusion & Summary
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Conclusion & Summary

* The EVB Return Envelope IS the CONTAINER of the Ballot

* Significant opportunities to enhance:
— Precision
— Verifiability
— Reliability
— Auditability
— Reproducibility
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Future Research

* Full Signature Verification Audit is Necessary

* Systems analysis needed to quantify efficacy of the current Signature Verification
process

— Acquire Maricopa County’s SOP for signature verification

— Acquire Maricopa County’s 27-point analysis algorithm for signature comparison

— Replicate signature verification process to scientifically calculate false positives,

false negatives, error rate to determine a true confidence value of the signature
verification of EVBs

* Need to review Chain of Custody

— How were the signatures verified in communications
— Phone/Email
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Dr. Shiva Ayyadurai, MIT PHD, SMME, SMVS, SBEE, the inventor of email and polymath, holds four degrees from MIT, is a world-renowned engineer, systems scientist, inventor and
entrepreneur. He is a Fulbright Scholar, Lemelson-MIT Awards Finalist, India’s First Outstanding Scientist and Technologist of Indian Origin, Westinghouse Science Talent Honors
Award recipient, and a nominee for the U.S. National Medal of Technology and Innovation. He holds multiple patents, is the author of twenty books, and has published original
research, in leading peer-reviewed high-impact scientific journals including IEEE, [/PRAI, Nature Neuroscience, CELL Biophysical Journal, that have received thousands of citations. He
has started seven successful high-tech companies, received numerous industry awards, consults for Global 2000 organizations and government, and has been invited to present
Keynote and Distinguished lectures at leading institutions such as NSF, NIH, FDA, Harvard, and at MIT, where he delivered the Presidential Fellows Lecture.?

In 1978, as a 14-year-old, he was recruited as a Research Fellow by the University of Medicine and Dentistry of New Jersey (UMDNJ), in Newark, NJ after graduating with Honors from a
special program in Computer Science at the Courant Institute of Mathematical Science at NYU. At UMDNJ, he invented email — the system as we know it today — when he was the first
to convert the old-fashioned interoffice paper-based mail system consisting of the Inbox, Outbox, Memo (To:, From:, Date:, Subject:, Cc:, Bcc:), Attachments, Folders, etc. into its
electronic equivalent by writing 50,000 lines of code to create a software system, which he named “Email,” — a term never used before in the English language — and went on to be
awarded the first U.S. Copyright TXu 111-775 for “EMAIL, COMPUTER PROGRAM FOR ELECTRONIC MAIL SYSTEM” recognizing him as the inventor of email at a time when Copyright
was the only legal mechanism to protect software inventions. Only in 1994 did the Federal Circuit recognize software as a "digital machine" allowing for software patents. Email is not
the simple exchange of text messages. Dr. Shiva has never claimed to be the inventor of electronic messaging, which predates email - the system that he created in 1978.23

Recognizing his talents in software programming, UMDNJ gave him the opportunity to conduct medical research focused on developing pattern recognition classification methods for
categorization of sleep signature patterns from babies with Sudden Infant Death Syndrome (SIDS). His research was published in IEEE and presented at the IEEE-EMBS conference in
Espoo, Finland. Since that time and for more than forty years, his research and development efforts in academia and industry have been focused in the field of pattern recognition
classification systems, systems science, and development of large-scale computational systems for analysis of diverse signals and signatures across a range of industries: biology and
medicine, engineering (e.g. aeronautical, civil, mechanical, electrical), banking, finance, and, government, as well as across a diversity of applications including handwriting recognition
of courtesy amounts on bank checks, automatic analysis and classification of electronic documents e.g. email, ultrasonic and radar wave signature classification for

1Dr. Shiva Ayyadurai, Biography and Curriculum Vitae, https://vashiva.com/about-va-shiva-ayyadurai/
ZFacts on the invention of email, https://www.inventorofemail.com/thefacts/
3The Man Who Invented Email, TIME, https://techland.time.com/2011/11/15/the-man-who-invented-email/
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non-destructive evaluation (NDE), signals analysis of Tadoma feature identification, biomarker analysis for determining signatures of efficacy for multi-combination
therapies, image analysis for cardiology, and signal detection of fluid flow anomalies in fluidized bed reactors.

He earned a Bachelors in Electrical Engineering and Computer Science, a Masters in Mechanical Engineering, and another Masters in Visual Studies from the MIT Media
Laboratory. In the midst of his PhD research in 1993, where he aimed to create a generalized platform — Information Cybernetics — for pattern recognition, he won an
industry-wide competition sponsored by the White House, Executive Office of the President, to automatically analyze and classify President Clinton’s email, resulting in his
developing EchoMail® - a platform for automatic classification of electronic documents —, and subsequently launching EchoMail, Inc., a company that grew to nearly $200
million in market valuation. EchoMail today applies its technologies across a diversity of applications.

In 2003, he returned to MIT complete his doctoral work in systems biology in the department of Biological Engineering where he developed CytoSolve®, a scalable
computational systems biology platform for mathematically modeling the whole cell. Following his PhD, Dr. Shiva was selected for a Fulbright Fellowship returning him to
India where he discovered the systems theoretic basis of eastern systems of medicine resulting in Systems Health®, a new educational program that provides a scientific
foundation for integrative medicine. In 2012, Dr. Shiva launched CytoSolve, Inc. with the aim of modeling complex diseases and biomolecular processes to discover multi-
combination medicines. His efforts led to CytoSolve earning an FDA allowance for a multi-combination therapy for pancreatic cancer in a record eleven months, developing
innovative nutraceutical products, and garnering numerous industry and academic partnerships.

As an educator dedicated to the field of systems science and systems thinking, Dr. Shiva pioneered Systems Visualization, a course he taught at MIT to graduate and
undergraduate students, which integrated systems theory, narrative story telling, metaphors, and data science to provide a pedagogy for visualization of complex systems.
He founded the International Center for Integrative Systems, a research and educational institution and home to Innovation Corps and R.A.W./C.L.E.A.N. Food Certified, for
broader applications of systems science.

Dr. Shiva has appeared in The MIT Technology Review, TIME, The Wall Street Journal, New York Times, NBC News, USA Today and other major media. Dr. Shiva was named
Top 40 Under 40 in the Improper Bostonian. He continues his passion for entrepreneurialism as Managing Director of General Interactive to incubate, mentor and fund new
startups in various areas including healthcare, media, biotechnology, information technology, to name a few.

Dr. Shiva is a member of Sigma-Xi, Eta Kappa Nu, and Tau Beta Pi.
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