
Subject: RE: Public Records Request (AZ-SEN-22-0250)

Date: Monday, April 11, 2022 at 12:23:58 PM Eastern Daylight Time

From: Pete Galvan

To: AO Records

A1achments: AO 0250 Records.pdf

EXTERNAL SENDER

Hello,

ARer a careful and thorough search of records, aSached are 313 pages of responsive records in fulfillment of

your public records request.

Best,

Pete

Pete Galvan

Arizona State Senate | Associate Rules ASorney

(602) 926-3777 | pgalvan@azleg.gov



From: Christine Bauserman

To: Karen Fann

Cc: Warren Petersen; Warren Peterson LD 12; Ken Bennett

Subject: Re: Meeting on "Report" with Ken Bennett

Date: Monday, November 1, 2021 9:04:42 AM

Confirming today at 2:30 for Ken and Christine 

On Fri, Oct 29, 2021, 12:49 PM Christine Bauserman <cb12221@gmail.com> wrote:
Yes.  We can meet.
Apologies for delay.

May I suggest Zoom for Senator Petersen. 

On Thu, Oct 28, 2021 at 10:44 AM Karen Fann <KFann@azleg.gov> wrote:

I am available Monday between 2>30 and 3:30 .   Does this work for everyone?

 

 

Karen Fann

President of the Senate

Tel: 602.926.5874

 

From: Christine Bauserman <cb12221@gmail.com> 
Sent: Wednesday, October 27, 2021 1:33 PM
To: Karen Fann <KFann@azleg.gov>; Warren Petersen <wpetersen@azleg.gov>
Cc: Ken Bennett <kbazsos@gmail.com>
Subject: Re: Meeting on 'Report' with Ken Bennett

 

Apologies - Ken has a personal conflict (he must send his dog over the rainbow bridge). 

Does Monday or Tuesday work? 

And this includes Warren's correct email. 

 

 

On Wed, Oct 27, 2021 at 6:56 AM Karen Fann <KFann@azleg.gov> wrote:
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On my calendar

Sent from my iPad

On Oct 26, 2021, at 8:29 PM, Christine Bauserman
<cb12221@gmail.com> wrote:

100% agree. 

Ken and I will be in your office at 12:30 on Thursday.  We hope that works
for Warren also. 

Thank you for your expedient response. 

 

Christine 

 

On Tue, Oct 26, 2021 at 4:03 PM Karen Fann <KFann@azleg.gov> wrote:

Thank you for reaching out ahead of time.  Yes, we absolutely need to
meet and go over this “report” before it is released to the public.   I am
being overly cautious about making sure we are working together and not
against each other.   My schedule is open from 12.30 to 2:00 pm on
Thursday at the Capitol office.   I need to drive back to Prescott Thursday
night but will have time available to meet on Friday in Prescott.  Let me
know what works best for everyone.     Karen

 

 

<image002.jpg>

Karen Fann

President of the Senate

Tel: 602.926.5874

 

From: Christine Bauserman <cb12221@gmail.com> 
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Sent: Tuesday, October 26, 2021 12:05 PM
To: Karen Fann <KFann@azleg.gov>; wpeterson@azleg.com; Ken
Bennett <kbazsos@gmail.com>
Subject: Meeting on 'Report' with Ken Bennett

 

Hello President and Chairman, 

 

It was wonderful talking with you President Fann at the Lincoln Day
Dinner. 

 

Ken and I have produced an 'Additional Report' similar, while
simultaneously different, from a Minority Report. It lacks criticism while
focusing on solutions to the concerns and anomalies identified in the AZ
Audit with detailed recommendations for systems for future audits. 

 

Our goal is to bring Arizona together under election integrity and we
strongly believe the audit should have united us, not divide us, and that it
is still an achievable goal. The team that contributed to the report are
election integrity subject experts and our camaraderie is inspiring. 

 

Ken and I were hoping you would entertain a meeting this Thursday or
Friday to review our report. 

 

--

Christine Bauserman,  520-235-2234

 

 

 

 

--

Christine Bauserman,  520-235-2234
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--

Christine Bauserman,  520-235-2234

 

 

 

-- 
Christine Bauserman,  520-235-2234
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From: JovanHutton Pulitzer

To: Jennifer.Wright@azag.gov; james.cope@azag.gov; Roger; Joshua.Kredit@azag.gov

Cc: Karen Fann; Sonny Borrelli;  Mark Finchem; Kelly Townsend

Subject: FOLD Forensics

Date: Wednesday, March 2, 2022 4:36:00 PM

Jennifer, this is the explainer for the FOLD FINGERPRINT report.
However, I am concerned after missing our debrief together, we have not been able to close
the loop and now 14 plus messages have gone unanswered.  My thinking is the people of AZ
care deeply about all evidence being reviewed. Any way we can catch back up.?

VIDEO LINK
ARIZONA AG REPORT - Why Folds in Ballots are FORENSIC FINGERPRINTS - Understand 
WHAT THE FOLDS SHOW in Maricopa County, Arizona Ballots and what the audit looked 
for and discovered. https://rumble.com/vwa90r-arizona-ag-report-why-folds-in-ballots-

are-forensic-fingerprints.html 

jhp

-- 

NOTICE:  All video and voice meetings are subject to
recording for recording keeping and documentation purposes. 

Jovan Hutton Pulitzer #JovanHuttonPulitzer
www.JovanHuttonPulitzer.org
https://www.linkedin.com/in/jovanhuttonpulitzer/
Cell: 646.656.1876 Office: 213.632.6425
"It isn't the critic who counts; not the man who points out how the strong man stumbles, or
where the doer of deeds could have done them much better. The credit belongs to the man who's
actually within the arena, whose face is marred by dust and sweat and blood; who strives
valiantly; who errs, who comes short again and once more, because there isn't any work without
error and shortcoming; but who does strive to complete the deeds; who knows fantastic
enthusiasms, the great devotions; who spends himself inside a worthy cause; who in the best
knows within the finish the triumph of higher achievement, and who in the worst, if he fails, at
least fails whilst daring greatly, so that his location shall by no means be with those cold and
timid souls who neither know victory nor defeat." Theodore Roosevelt. 

NOTICE: All video and voice meetings are subject to recording for recording keeping and
documentation purposes. 
CONFIDENTIALITY NOTICE: The contents of this email message and any attachments
are intended solely for the addressee(s) and may contain confidential and/or privileged
information and may be legally protected from disclosure. If you are not the intended recipient
of this message or their agent, or if this message has been addressed to you in error, please
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immediately alert the sender by reply email and then delete this message and any attachments.
If you are not the intended recipient, you are hereby notified that any use, dissemination,
copying, or storage of this message or its attachments is strictly prohibited. NO CONTRACT
ASSUMED: No employee or agent is authorized to conclude any binding agreement on
behalf of Jovan Hutton Pulitzer, or any of its associated entities, with another party by email
without express written confirmation by a company director in the form of a legal
contract. MISSTATEMENT: Our company accepts no liability for the content of this email,
or for the consequences of any actions taken based on the information provided unless that
information is subsequently confirmed in writing. WARNING: Computer viruses can be
transmitted via email. The recipient should check this email and any attachments for the
presence of viruses. The company accepts no liability for any damage caused by any virus
transmitted by this email. E-mail transmission cannot be guaranteed to be secure or error-free
as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or
contain viruses. The sender, therefore, does not accept liability for any errors or omissions in
the contents of this message, which arise as a result of e-mail
transmission. COPYRIGHT: All communications, outlines, proposals and business ideas are
copyrighted by Jovan Hutton Pulitzer and/or maybe copyrighted without future notice and all
Intellectual Property Rights Reserved.  NO UNINVITED SOLICITATION:  Any
unsolicited pitches, patent ideas, business ideas, and ideations are not accepted and destroyed
upon receipt. All submissions must have prior written approval. 
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From: JovanHutton Pulitzer

To: Karen Fann; Sonny Borrelli;  Mark Finchem; Vince Leach; Rick Gray; Randy Pullen; Wendy Rogers

Cc: sgreen@rklawtexas.com; GHowison@munckwilson.com

Subject: Intellectual Property NOTICE

Date: Monday, January 17, 2022 1:47:46 PM

Dear Legislator,

We are sending this email as both a polite notification and a legal notification nonetheless.

We have been informed Randy Pullen has asked for the actual ballot scans were taken during the
audit to be made ready and sent to Dr. Shiva. Therefore, we become forced to provide this
intellectual property notice, so there is not an incident of willful infringement on behalf of the
Senate or its spokes personnel.

Key to the collection of the forensic ballot images (which is our unique proprietary process in action)
Mr. Pullen may be unaware the images contain significant intellectual property and trade secrets
that are part of our intellectual property suite. A few examples are:

1.       Image orientation and how this works within our Kinematic Artifact Detection Program,
and;
2.       How the placement of the ballots must fall within pre-determined guides and rulers
specific to our trade secret specifications, and;
3.       How placement tokens are used and placed within each forensic photo specimen to
provide guide markers for computer vision and machine learning exact measurement
systems, and;
4.       How certain non-reflective situations involved which reduce environment overflow
lights and light-based pollution from distorting the image so that computer vision might
properly read the image, and;
5.       How formulas and procedures are present and inseparable from the forensic photo for
increasing the reading and proper OCR of critical ballot information, and;
6.       How proper side lighting and orientation are present and inseparable from the forensic
images, which help enhance and identify the folds, present or not present, in the ballot, and;
7.       How lighting and side lighting specifically identify paper properties, textures, and colors
for authentic computer vision acquisition of the forensic image, and are present and
inseparable from the forensic images, and ;
8.       How unique backlighting allows for our unique process of reading and measuring the
ballots and key markers, and are present and inseparable from the forensic images, and;
9.       How the tracking process allows for the front and the back images to be tracked in
parallel, and;
10.   How our unique naming culture allows us to identify – in code – the pallet, ballot batch,
ballot number, and many unique cross-human identified markers during the forensic
acquisition process, which allows cross communications with our Kinematic Artifact
Detection Platform and audit and reconciliation systems.

We could continue, but our contract called for these images to be captured, stored, and transferred
with a very stringent copyrighted and intellectual property protocol. To just hand them over to
another party who would by mere getting of the photos and their integrated and inseparable
intellectual property would be a “willful infringement” of our protected rights and intellectual
property.

As you can imagine, after 35 years of developing and patenting novel valuable patents, at a cost of
tens of millions of dollars, we are very protective of our intellectual property. After hundreds upon
hundreds of patents granted, not on in the United States but 188 other countries around the world, I
can assure you we will take all legal means necessary to protect our innovations and intellectual
property suite.

In February and March 2020, we had to put each of you on this list (Arizona Senate) on an
Intellectual Property legal notice with your representatives’ assertions there were existing systems
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that could do what only our Kinematic Artifact Detection Programs can do. Now, in January 2022,
here we are at another Intellectual Property crossroads. Our trade secrets, copyrights, and
intellectual property cannot be handed over to outside parties. Maybe an alternative could be
agreed upon if each of the 2,089,000 x 2 (front and back) million files would need to be renamed
generically and every image (2 per ballot – thus 4,178,000) could be image cropped to cut out trade
secrets, IP, and Copyrights. We would then expect to inspect each image so we can affirm that key
elements of our intellectual property were verified removed. The complication still exists that even
with image editing, it would not allow for certain trade secrets and use measures could not all be
removed.

We could attempt this but would take several months (and would be costly) and would need to be
signed off on by us to assure no willful infringement has occurred.

The United States Courts allow, in cases of willful infringement, an amount of “damages up to
three times the amount found or assessed,” after finding a defendant to have willfully infringed.
Regarding the subject of “the subjective willfulness of a patent infringer, intentional or knowing,
may warrant enhanced damages, without regard to whether his infringement was objectively
reckless. “

It is our firm belief the transfer of these images to outside or other parties will compromise our
Intellectual Property and would surely make up “willful infringement” and the damages would
easily be over $3,000,000 (since we severely discounted our services being used in the Arizona
audit), plus future PKAD earned revenues denied by the infringement.

We further think with all the conspiracy theories, stories, rumors, and doubts cast on the handling of
the 2020 Arizona Senate audit of the General Election by the Senate, that an event like this would
further fuel Arizona’s citizens’ distrust of their Arizona Legislators. It is apparent Arizona citizens are
on pins and needles waiting for action and this is a tinderbox ready to explode on lawmakers if
confidence by the public continues to erode.

In closing, there is zero need to provide the images of outside parties, but if they are to be shared
the Arizona Senate and its representatives must act which protect our trade secrets, copyrights,
and Intellectual Property to prevent damages to our company.

We send this notice in the spirit of partnership and what may be a very ill-informed understanding of
what these images contain and what many just thinks are just photographs. Our contract has always
defined our intellectual property, trade secrets, formulas and specifically sets out “Client
acknowledges it does not gain, retain, or pass through any ownership into Contractors unique
and proprietary technologies, forensic analyzation tools (software and mathematical), filters,
formulas, processes, procedures, and techniques.”

We are in the final stages of completing our in-depth forensic investigation and know the people
of Arizona will be very pleased with the results and have praise of their legislatures in finally
showing what happened in the Arizona 2020 General Election. It is our sincere belief there is
beyond a doubt that Attorney General Brnovich will have more than enough instances of evidence to
take legal actions against those who enabled this egregious maladministration of the 2020 General
Election.

 

Sincerely,

-- 
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NOTICE:  All video and voice meetings are subject to
recording for recording keeping and documentation purposes. 

Jovan Hutton Pulitzer #JovanHuttonPulitzer
www.JovanHuttonPulitzer.org
https://www.linkedin.com/in/jovanhuttonpulitzer/
Cell: 646.656.1876 Office: 213.632.6425
"It isn't the critic who counts; not the man who points out how the strong man stumbles, or
where the doer of deeds could have done them much better. The credit belongs to the man who's
actually within the arena, whose face is marred by dust and sweat and blood; who strives
valiantly; who errs, who comes short again and once more, because there isn't any work without
error and shortcoming; but who does strive to complete the deeds; who knows fantastic
enthusiasms, the great devotions; who spends himself inside a worthy cause; who in the best
knows within the finish the triumph of higher achievement, and who in the worst, if he fails, at
least fails whilst daring greatly, so that his location shall by no means be with those cold and
timid souls who neither know victory nor defeat." Theodore Roosevelt. 

NOTICE: All video and voice meetings are subject to recording for recording keeping and
documentation purposes. 

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments
are intended solely for the addressee(s) and may contain confidential and/or privileged
information and may be legally protected from disclosure. If you are not the intended recipient
of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments.
If you are not the intended recipient, you are hereby notified that any use, dissemination,
copying, or storage of this message or its attachments is strictly prohibited. NO CONTRACT
ASSUMED: No employee or agent is authorized to conclude any binding agreement on
behalf of Jovan Hutton Pulitzer, or any of its associated entities, with another party by email
without express written confirmation by a company director in the form of a legal
contract. MISSTATEMENT: Our company accepts no liability for the content of this email,
or for the consequences of any actions taken based on the information provided unless that
information is subsequently confirmed in writing. WARNING: Computer viruses can be
transmitted via email. The recipient should check this email and any attachments for the
presence of viruses. The company accepts no liability for any damage caused by any virus
transmitted by this email. E-mail transmission cannot be guaranteed to be secure or error-free
as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or
contain viruses. The sender, therefore, does not accept liability for any errors or omissions in
the contents of this message, which arise as a result of e-mail
transmission. COPYRIGHT: All communications, outlines, proposals and business ideas are
copyrighted by Jovan Hutton Pulitzer and/or maybe copyrighted without future notice and all
Intellectual Property Rights Reserved.  NO UNINVITED SOLICITATION:  Any
unsolicited pitches, patent ideas, business ideas, and ideations are not accepted and destroyed
upon receipt. All submissions must have prior written approval. 
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From: JovanHutton Pulitzer

To: Jennifer.Wright@azag.gov; mark.brnovich@azag.gov; Roger;  james.cope@azag.gov

Cc: markfinchem@me.com; Mark Finchem; Karen Fann; Sonny Borrelli;  Wendy Rogers; Warren Petersen

Subject: URGENT - why are you not following up?

Date: Tuesday, March 1, 2022 10:10:06 AM

Is there any particular reason NO ONE is following up with the request to debrief and deliver
additional evidence files?

Jennifer, we were supposed to have a follow-up, but it just keeps being NO response from
your office?  Is there something I am missing in how all of us in the audit get findings to you
and/or get your attention?

Here is your newest explainer video on the machines and how they ran
predetermined rhythms.  What do we need to do to get your attention? 
  https://rumble.com/vw36og-maricopa-arizona-2020-was-a-predetermined-managed-
outcome.html

jhp 

-- 

NOTICE:  All video and voice meetings are subject to
recording for recording keeping and documentation purposes. 

Jovan Hutton Pulitzer #JovanHuttonPulitzer
www.JovanHuttonPulitzer.org
https://www.linkedin.com/in/jovanhuttonpulitzer/
Cell: 646.656.1876 Office: 213.632.6425
"It isn't the critic who counts; not the man who points out how the strong man stumbles, or
where the doer of deeds could have done them much better. The credit belongs to the man who's
actually within the arena, whose face is marred by dust and sweat and blood; who strives
valiantly; who errs, who comes short again and once more, because there isn't any work without
error and shortcoming; but who does strive to complete the deeds; who knows fantastic
enthusiasms, the great devotions; who spends himself inside a worthy cause; who in the best
knows within the finish the triumph of higher achievement, and who in the worst, if he fails, at
least fails whilst daring greatly, so that his location shall by no means be with those cold and
timid souls who neither know victory nor defeat." Theodore Roosevelt. 

NOTICE: All video and voice meetings are subject to recording for recording keeping and
documentation purposes. 

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments
are intended solely for the addressee(s) and may contain confidential and/or privileged
information and may be legally protected from disclosure. If you are not the intended recipient
of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments.
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If you are not the intended recipient, you are hereby notified that any use, dissemination,
copying, or storage of this message or its attachments is strictly prohibited. NO CONTRACT
ASSUMED: No employee or agent is authorized to conclude any binding agreement on
behalf of Jovan Hutton Pulitzer, or any of its associated entities, with another party by email
without express written confirmation by a company director in the form of a legal
contract. MISSTATEMENT: Our company accepts no liability for the content of this email,
or for the consequences of any actions taken based on the information provided unless that
information is subsequently confirmed in writing. WARNING: Computer viruses can be
transmitted via email. The recipient should check this email and any attachments for the
presence of viruses. The company accepts no liability for any damage caused by any virus
transmitted by this email. E-mail transmission cannot be guaranteed to be secure or error-free
as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or
contain viruses. The sender, therefore, does not accept liability for any errors or omissions in
the contents of this message, which arise as a result of e-mail
transmission. COPYRIGHT: All communications, outlines, proposals and business ideas are
copyrighted by Jovan Hutton Pulitzer and/or maybe copyrighted without future notice and all
Intellectual Property Rights Reserved.  NO UNINVITED SOLICITATION:  Any
unsolicited pitches, patent ideas, business ideas, and ideations are not accepted and destroyed
upon receipt. All submissions must have prior written approval. 
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From: JovanHutton Pulitzer

To: Karen Fann; Rick Gray; Sonny Borrelli;  Vince Leach; Mark Finchem; Wendy Rogers

Cc: Randy Pullen

Subject: Urgent Audit Information Request

Date: Friday, January 14, 2022 12:07:59 PM

Good afternoon each of you.
For months we have been asking for some number confirmations regarding "envelopes found
with no signatures" by Dr. Shiva.

Here is what is going on - "when we ask for the information we are told Randy Pullen hates
your guts and is not going to give you anything".

What we seek is really simple, since it will help cross confirm key findings which are part of
our reports being buttoned up:

1. How many total envelopes was Dr. Shiva provided?
2. How many total envelopes were actually mailed?
3. Please cross confirm how many "non-signatures" were actually found?

Pretty simple, but we need some assistance.  We have found something very interesting and
key and this helps cross confirm our findings.

We do not think it would be appropriate to publish our report that we were denied access due
to "Randy Pullen hating Jovan" - we think that would enrage the public when all anyone wants
is hard numbers.

Could someone assist with this very simple information request?

Thank you for your attention to this matter.

jhp

-- 

NOTICE:  All video and voice meetings are subject to
recording for recording keeping and documentation purposes. 

Jovan Hutton Pulitzer #JovanHuttonPulitzer
www.JovanHuttonPulitzer.org
https://www.linkedin.com/in/jovanhuttonpulitzer/
Cell: 646.656.1876 Office: 213.632.6425
"It isn't the critic who counts; not the man who points out how the strong man stumbles, or
where the doer of deeds could have done them much better. The credit belongs to the man who's
actually within the arena, whose face is marred by dust and sweat and blood; who strives
valiantly; who errs, who comes short again and once more, because there isn't any work without
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error and shortcoming; but who does strive to complete the deeds; who knows fantastic
enthusiasms, the great devotions; who spends himself inside a worthy cause; who in the best
knows within the finish the triumph of higher achievement, and who in the worst, if he fails, at
least fails whilst daring greatly, so that his location shall by no means be with those cold and
timid souls who neither know victory nor defeat." Theodore Roosevelt. 

NOTICE: All video and voice meetings are subject to recording for recording keeping and
documentation purposes. 
CONFIDENTIALITY NOTICE: The contents of this email message and any attachments
are intended solely for the addressee(s) and may contain confidential and/or privileged
information and may be legally protected from disclosure. If you are not the intended recipient
of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments.
If you are not the intended recipient, you are hereby notified that any use, dissemination,
copying, or storage of this message or its attachments is strictly prohibited. NO CONTRACT
ASSUMED: No employee or agent is authorized to conclude any binding agreement on
behalf of Jovan Hutton Pulitzer, or any of its associated entities, with another party by email
without express written confirmation by a company director in the form of a legal
contract. MISSTATEMENT: Our company accepts no liability for the content of this email,
or for the consequences of any actions taken based on the information provided unless that
information is subsequently confirmed in writing. WARNING: Computer viruses can be
transmitted via email. The recipient should check this email and any attachments for the
presence of viruses. The company accepts no liability for any damage caused by any virus
transmitted by this email. E-mail transmission cannot be guaranteed to be secure or error-free
as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or
contain viruses. The sender, therefore, does not accept liability for any errors or omissions in
the contents of this message, which arise as a result of e-mail
transmission. COPYRIGHT: All communications, outlines, proposals and business ideas are
copyrighted by Jovan Hutton Pulitzer and/or maybe copyrighted without future notice and all
Intellectual Property Rights Reserved.  NO UNINVITED SOLICITATION:  Any
unsolicited pitches, patent ideas, business ideas, and ideations are not accepted and destroyed
upon receipt. All submissions must have prior written approval. 
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From: JovanHutton Pulitzer

To: Douglas Logan; Karen Fann

Cc: wpeterson@azleg.gov; Wendy Rogers;  Sonny Borrelli;  Randy Pullen

Subject: URGENT AZ Report 7.0

Date: Saturday, September 18, 2021 1:19:19 PM

Attachments: Maricpoa Report 7.0.pdf

To Madame President Karen Fann and Doug Logan,

I know the meetings are fast and furious and yesterday after numerous attempts I was not able
to reach Doug with this revised version so I am making sure I am not delaying your review
and process by being out of contact with Doug. Attached is my revised PKAD Report 7.0. -
From day one this has been a moving target and revisions are made almost daily and there are
several thousand pages of results that are impossible to email but are at the printing press as
we speak.

The scope of our work has well in excess of 10 million proof images which are in the
process of uploading as well. Please remember, we are not only an analysis and follow-up
report, but the generation of millions of cross confirming images of proof files of how votes
in Maricopa County were compromised.

First, I want to take time to thank Randy Pullen, who as many may not know starting working
with me in late November 2020 (and very diligently thereafter for months) following my
technology development and how it would aid an audit (to become a full forensic audit) in
Maricopa County. I have not updated Randy in months, but during our original dialog time,
Randy has been a steadfast supporter, from the start took tremendous time to conduct calls,
meetings, exchange emails, and even initially introduced my work to Chairman Ward,
Representative Finchem, various lawyers, and other GOP notables.

Personally, I knew this forensic audit work would be both historic and explosive in nature
when an Arizona politician called me (as the nature and reality of this historic endeavor
became a reality) and had a discussion with me regarding "if I would being willing to walk
away and not do my work in exchange for a significant sum of money". Personally, I could not
sell out my country for any amount of money. However, as a direct result of this nefarious
offer I knew then forces would work even harder behind the scenes to do whatever they could
to not have my work included. Anyone knows if steps would be taken to try to silent this type
of work, then we all must be right over the target and on the precipice of revealing to all voters
how this kind of thing can happen within our election systems.

I want to take each of you who have supported my work and stood up for not only all of
America but every voter of Maricopa County. Each of you has had either direct calls or
exchanges with me or is part of my reporting process and status reports.

For your heroic efforts in standing for election integrity and total transparency, each of you
will go down in the history books as being the ones who cared more about their voters than
political parties or political allegiances. Many of you have expended tremendous political
capital to make sure this historic forensic audit effort was undertaken. Further to that goal,
Kinematic Artifact Detection played a significant role in the public funding the true needs of
the election (they have always understood the clear nature of kinematic artifact detection) and
we all know the public is eager to see the findings for Maricopa County which have been
revealed for the first time in history. All of America thanks each of you for taking these bold
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and historic steps.

Over 33 million voting Americans have now participated in sessions, training, list joining, and
the education on Kinematic Artifact Detection and its value to election audits. This list of
"activated voters" will become very important and valuable to our Republic in the future. As I
communicate with this vast base of supporters, it is my feeling that PKAD may be the gateway
that gives American Voters back their confidence in all US elections. In short, PKAD is a
visual means for voters to understand what happened in the 2020 general election.

Therefore, our revised 7.0 Maricpoia PKAD report - simply put out by Tesla
Labratories, LLC and not myself.

Tesla Laboratories’ Kinematic Artifact Detection systems have discovered numerous
questionable election management and performance activities that went on during the 2020
election. Most, if not all, reveal equal protection under the law, in various areas, was not
considered in Maricopa County Arizona’s 2020 general election process. For the sake of
absolute confirmation of each finding Tesla has expanded our work to additionally deploy two
further cross confirming PKAD systems. These systems are designed to reconfirm each of the
individual findings herein. Tesla’s cross-confirmation systems were developed out of
necessity as findings were discovered.

The findings reveal serious election management, performance, and reliability issues. We
agreed with the Arizona Senate our findings would be 100% transparent and all findings
regarding our Kinematic Artifact Detection work for Maricopa County, Arizona would be
made available to the public. Therefore, to honor each of the Maricopa County Voters who
may have been compromised and their vote not treated equally under the law, we have taken
these additional steps to cross-confirm each finding and as a result therefore this report is
“pass one” of what is now a “three pass” (cross confirmation) system. 

-- 

NOTICE: All video and voice meetings are subject to
recording for recording keeping and documentation purposes.

Jovan Hutton Pulitzer #JovanHuttonPulitzer
www.JovanHuttonPulitzer.org
https://www.linkedin.com/in/jovanhuttonpulitzer/
Cell: 646.656.1876 Office: 213.632.6425
"It isn't the critic who counts; not the man who points out how the strong man stumbles, or
where the doer of deeds could have done them much better. The credit belongs to the man who's
actually within the arena, whose face is marred by dust and sweat and blood; who strives
valiantly; who errs, who comes short again and once more, because there isn't any work without
error and shortcoming; but who does strive to complete the deeds; who knows fantastic
enthusiasms, the great devotions; who spends himself inside a worthy cause; who in the best
knows within the finish the triumph of higher achievement, and who in the worst, if he fails, at
least fails whilst daring greatly, so that his location shall by no means be with those cold and
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timid souls who neither know victory nor defeat." Theodore Roosevelt. 

NOTICE: All video and voice meetings are subject to recording for recording keeping and
documentation purposes.
CONFIDENTIALITY NOTICE: The contents of this email message and any attachments
are intended solely for the addressee(s) and may contain confidential and/or privileged
information and may be legally protected from disclosure. If you are not the intended recipient
of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments.
If you are not the intended recipient, you are hereby notified that any use, dissemination,
copying, or storage of this message or its attachments is strictly prohibited. NO CONTRACT
ASSUMED: No employee or agent is authorized to conclude any binding agreement on
behalf of Jovan Hutton Pulitzer, or any of its associated entities, with another party by email
without express written confirmation by a company director in the form of a legal contract.
MISSTATEMENT: Our company accepts no liability for the content of this email, or for the
consequences of any actions taken based on the information provided unless that information
is subsequently confirmed in writing. WARNING: Computer viruses can be transmitted via
email. The recipient should check this email and any attachments for the presence of viruses.
The company accepts no liability for any damage caused by any virus transmitted by this
email. E-mail transmission cannot be guaranteed to be secure or error-free as information
could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses.
The sender, therefore, does not accept liability for any errors or omissions in the contents of
this message, which arise as a result of e-mail transmission. COPYRIGHT: All
communications, outlines, proposals and business ideas are copyrighted by Jovan Hutton
Pulitzer and/or maybe copyrighted without future notice and all Intellectual Property Rights
Reserved. NO UNINVITED SOLICITATION: Any unsolicited pitches, patent ideas,
business ideas, and ideations are not accepted and destroyed upon receipt. All submissions
must have prior written approval.
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From: JovanHutton Pulitzer

To: Jennifer.Wright@azag.gov; james.cope@azag.gov; Roger

Cc: Sonny Borrelli;  Karen Fann; Wendy Rogers

Subject: Official Ballot Confirm

Date: Friday, March 4, 2022 12:39:56 PM

Attachments: 8230 8230 t44 FP HM 2021-06-21T12.40.57 4101 C Y MIC confirmed OoC C 100.png

8230 8230 t44 FP HM 2021-06-21T12.42.08 4105 C Y MIC confirmed OoC C 100.png

For how we confirm an official ballot from Runbeck.  Will just be sending a few over, and
these are on the way to you in bulk.  I will send a separate folder of compromised ballots.  We
found very odd instances in numerous Biden ballots with machine inserted votes but that will
be covered in a separate report.

Jennifer, we still need to do a debrief.  jhp

-- 

NOTICE:  All video and voice meetings are subject to
recording for recording keeping and documentation purposes. 
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Jovan Hutton Pulitzer #JovanHuttonPulitzer
www.JovanHuttonPulitzer.org
https://www.linkedin.com/in/jovanhuttonpulitzer/
Cell: 646.656.1876 Office: 213.632.6425
"It isn't the critic who counts; not the man who points out how the strong man stumbles, or
where the doer of deeds could have done them much better. The credit belongs to the man who's
actually within the arena, whose face is marred by dust and sweat and blood; who strives
valiantly; who errs, who comes short again and once more, because there isn't any work without
error and shortcoming; but who does strive to complete the deeds; who knows fantastic
enthusiasms, the great devotions; who spends himself inside a worthy cause; who in the best
knows within the finish the triumph of higher achievement, and who in the worst, if he fails, at
least fails whilst daring greatly, so that his location shall by no means be with those cold and
timid souls who neither know victory nor defeat." Theodore Roosevelt. 

NOTICE: All video and voice meetings are subject to recording for recording keeping and
documentation purposes. 

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments
are intended solely for the addressee(s) and may contain confidential and/or privileged
information and may be legally protected from disclosure. If you are not the intended recipient
of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments.
If you are not the intended recipient, you are hereby notified that any use, dissemination,
copying, or storage of this message or its attachments is strictly prohibited. NO CONTRACT
ASSUMED: No employee or agent is authorized to conclude any binding agreement on
behalf of Jovan Hutton Pulitzer, or any of its associated entities, with another party by email
without express written confirmation by a company director in the form of a legal
contract. MISSTATEMENT: Our company accepts no liability for the content of this email,
or for the consequences of any actions taken based on the information provided unless that
information is subsequently confirmed in writing. WARNING: Computer viruses can be
transmitted via email. The recipient should check this email and any attachments for the
presence of viruses. The company accepts no liability for any damage caused by any virus
transmitted by this email. E-mail transmission cannot be guaranteed to be secure or error-free
as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or
contain viruses. The sender, therefore, does not accept liability for any errors or omissions in
the contents of this message, which arise as a result of e-mail
transmission. COPYRIGHT: All communications, outlines, proposals and business ideas are
copyrighted by Jovan Hutton Pulitzer and/or maybe copyrighted without future notice and all
Intellectual Property Rights Reserved.  NO UNINVITED SOLICITATION:  Any
unsolicited pitches, patent ideas, business ideas, and ideations are not accepted and destroyed
upon receipt. All submissions must have prior written approval. 
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For PowerPoint documents, you can apply a password to restrict editing. The effect being it locks the document and

which can then only be opened with a password. Once the document has been decrypted with the password, changes

can be made to the file. This approach would not be ideal for documents that are posted online. My suggestion would

be to export the PowerPoint to PDF, then apply the restrictions to PDF before posting.

As mentioned, there is no bulletproof method to protect PDFs from edits, but this makes it more difficult to tamper with it.

Instructions on how to protect PDF documents

1. With the document open, go to File > Properties

2. In the document properties, click on Security tab

3. Select “Password Security” for the security method

The window below will come up. You can then create a password and fine-tune your settings, including the encryption levels as

shown in the images below.
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If you have any questions please feel free to reach out to us.

Thanks,

Denis

From: Dajana Zlaticanin <DZlaticanin@azleg.gov> 

Sent: Saturday, September 25, 2021 10:57 PM

To: Boris Mulady <bmulady@azleg.gov>; Denis Bideri <DBideri@azleg.gov>

Subject: questions about pdfs

Importance: High

Good evening,

Hope you are both well.

I have posted different pdfs and PowerPoint presentations from the audit presenters on our website. There is a lady who

reached out to the president and said she is worried people can download and edit the document. Even though I explained to

that lady that anyone can download anything and edit it, she feels it’s very unprofessional to post just a pdf and a PowerPoint.

Also, I explained that anyone can download the pdf the presentation and temper with it if they want and that we have no

control of it. We just have to make sure the information on our documents is correct. It doesn’t take much skill to do those

things.

However, I wanted to get your opinion on this. What is your advice on how to proceed? And is there a way to protect these

documents to ensure their legitimacy?

Here are all the docs: https://www.azsenaterepublicans.com/audit

THANK YOU!

Dajana Zlatičanin | Deputy Director of Communications
(Da-ya-na Zla-ti-cha-nin)

Arizona Senate Republicans – Majority Staff

dzlaticanin@azleg.gov | 602-926-3905
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From: Shiva Ayyadurai

To: Randy Pullen; fannm@cableone.net

Subject: Final Version

Date: Friday, February 4, 2022 3:44:44 PM

Attachments: Analysis-of-Counterfeit-Ballot-Report.pdf

Dear All,
Here is the final version. Attached also is an invoice of $2,500 for the effort. I believe the
analysis will help in ensuring we support our efforts for election integrity.

Warm regards,
Shiva

-- 
Office of V.A. Shiva Ayyadurai, Ph.D. 
VA SHIVA | Know the Truth - Find Your Way - Be the Light™
1.617.631.6874 | vashiva.com | twitter: @va_shiva

Advancing Health
CytoSolve® | Systems Health® | Your Body, Your System® | Know Thy Face™

Inspiring Innovation
Innovation Corps | General Interactive | EchoMail® | ChefCare® | Millennium

Integrating East & West, Science & Tradition, Ancient & Modern
International Center for Integrative Systems | Certified R.A.W.® | Certified C.L.E.A.N.®

            

~ Innovation Anytime, Anyplace by Anybody ~ www.inventorofemail.com ~

Confidentiality Notice: The information contained in this email and any attachments to it is intended only

for the use of the intended recipient and may be confidential and/or privileged.  If any recipient of this

communication is not the intended recipient, the unauthorized use, disclosure or copying of this email and

any accompanying attachments or other information contained herein is strictly prohibited, and may be

unlawful.  If you have received this communication in error, please immediately notify the sender by return

email, destroy this email and any and all copies thereof (including any attachments) without reading them

or saving them in any manner.  Thank you.

----------------------------
This message (including any attachments) contains confidential information intended for a specific individual and purpose, and is
protected by law. If you are not the intended recipient of this e-mail (even if the e-mail address above is yours), (i) you may not use, copy
or retransmit it, (ii) please delete this message and (iii) please notify the sender immediately. Any disclosure, copying, or distribution of
this message or the taking of any action based on it, is strictly prohibited.
----------------------------
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Initial Analysis of the “Counterfeit Ballot Report” Submitted  
to the Arizona State Senate on “September 14, 2021” 

 
Shiva Ayyadurai, Ph.D. 

February 4, 2022 
 
INTRODUCTION 
On January 28, 2022, representatives of the Arizona State Senate sent this author a copy of a 
Report that alleged counterfeit ballots were used in the Maricopa 2020 General Election. The 
author was asked to review the Report. This analysis is by no means extensive rather it aims to 
provide the reader commentary on aspects of the Report, when considering the credibility of this 
Report as evidence of counterfeit ballots.  The organization of the analysis herein provides the 
reader references to pages in the Report along with commentary for consideration.  In addition to 
the author’s review of the Report, special thanks to Heather Honey for providing her inputs based 
on her experience at the Maricopa Audit. 
 
 
COMMENTARY 
 
I. Page 7 of the Report 
 

a. The Report asserts that the presence of yellow dots on the ballots is evidence of MIC 
codes being present on the paper.   This is false. 
 

b. The yellow dots on ballots, printed by Runbeck’s color printers, are not MIC codes. 
The yellow dots are random.  This was confirmed by HP, the manufacturer of the 
equipment. 

 
c. It is a total misrepresentation to state the ballots were printed in foreign countries. 

The Report provides no evidence to support such an assertion. 
 

d. The Report asserts that there is a legal requirement to put MIC codes on the ballots. 
This is false.  Neither the author nor those he has consulted associated with the 
Maricopa audit are aware of any such legal requirement.  The Report should provide, 
if it exists, reference to such a legal requirement.  

 

 
 
II.  Page 9 of the Report 
 

a. The assertion is that misalignment of ballots is the basis for them being counterfeit. 
This is false. 
 

b. On ballot-on-demand printers, mis-alignment may occur and is not abnormal, and 
likely not infrequent. 
 

c. Misaligned ballots are corrected by software during ballot image processing.  The 
author’s own work in processing Maricopa County’s ballot images provides evidence 
of this process. Comparison of the ballot images, moreover, with the CVR reveals 
that printer alignment did not cause adjudication.  
 

d. Basic digital image processing techniques such as homography allows for re-
alignment of ballot images that are mis-aligned. The Dominion software provides the 
ability to realign misaligned ballot images. 
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III. Page 10-12 of the Report 
 

a. This portion of the Report asserts evidence of the use of unauthorized ballot papers. 
The evidence is not apparent. 
 

b. Various figures in section of the Report are provided to assert multiple types of ballot 
papers were used. This has no basis in science.  The sample paper that the Report’s 
writer purchased and used for comparison is not available in the size used for the 
ballots and therefore could not be the ballot paper used. Maricopa County has 
produced records showing the purchase of ballot paper used in the 2020 election. 

 
c. There is no evidence to assert that the “unauthorized ballot paper” was the basis of 

excessive adjudication. 
 

d. There is no evidence to assert that the “bleed through” was caused by such 
“unauthorized ballot paper” leading to adjudication.  The author’s ballot image 
analysis reveals there is no evidence of “bleed through” as the basis for adjudication 
as asserted in the Report. The CVR and the ballot images show that bleed through 
did not cause excessive adjudication. 

 

 
 
IV. Bottom of Page 16 of the Report 
 

a. The claim 335,000 ballots were affected by alignment issues has no basis.  
 

b. As aforementioned, alignment problems are easily taken care of in software. 

 

 
 
V. Page 17-22 of the Report 
 

a. Alignment issues are easy to handle in software through homography. 
 

b. Misaligned printing of ballots are not the cause of adjudication. 
 

c. The “web” graphs are incomprehensible and irrelevant, and provide no basis for evidence 
that mis-alignment led to increased adjudication. 

 

 
 
VI. Page 23-25 of the Report 
 

a. When ballot-on-demand printers didn’t have color ink, it is normal to convert color to gray 
scale.  
 

b. This is a misrepresentation of facts. 

 

 
 
VII. Page 26-34 of the Report 
 

a. There is no evidence to assert that the “bleed through” was caused by such 
“unauthorized ballot paper” leading to adjudication.  
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b. There is no evidence that the misalignment led to adjudication. 
 

c. Review of Election Day ballots shows no evidence. In fact, the near 100% of 
adjudicated Election Day ballots were Write-In’s. 

 

 
 
 
VIII. Page 37 to 47 
 

a. The Report asserts that all Early Voting Ballots (EVBs) should be machine folded, not 
folded by humans.  This is false. 
 

b. Among the EVBs, Early In-Person ballots are folded by humans, as is expected.  
Among the EVBs, only the Runbeck printed ballots, are machine-folded. 

 
c. Furthermore, all of the duplicated ballots, approximately 25,000, were not folded at 

all.  
 

d. The Fold issues asserted in the Report is not an issue. 

 

 
 
IX. Page 52 - 58 
 

a. Lack of understanding of what is a provisional ballot and how they are processed. 
 

b. The number of Provisional ballots actually reduced from 2016 to 2020. 
 

c. These graphs are nothing but a restatement of the Maricopa Canvass Report. 

 

 
 

	

CONCLUSION 
There are many real and significant problems affecting election systems integrity. The issues 
addressed in the Report are non-issues, and the manner in which those non-issues are 
addressed serve at best to delegitimize the efforts of dedicated scientists and analysts who are 
performing credible work based on evidence, not assertions and claims without basis in fact. 
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From: Sawyer Bessler

To: Shiva Ayyadurai

Subject: RE: Audit Review Meeting

Date: Thursday, September 23, 2021 3:25:00 PM

Dr. Shiva,

 

Thank you. I’ve texted Melissa and President Fann to let them know. As soon as Mr. Logan is finished

with his presentation you will be able to go next. I apologize for the wait.

 

Respectfully,

Sawyer Bessler
Assistant to President Karen Fann

Arizona State Senate

1700 W. Washington St.
Phoenix, Arizona 85007
Tel: (602) 926-3843
 

From: Shiva Ayyadurai <vashiva@vashiva.com> 

Sent: Thursday, September 23, 2021 3:15 PM

To: Sawyer Bessler <SBessler@azleg.gov>

Subject: Re: Audit Review Meeting

 

Sawyer

- Im on the Zoom call

 

On Thu, Sep 23, 2021 at 4:47 PM Sawyer Bessler <SBessler@azleg.gov> wrote:

My apologies for the delayed response.  Unfortunately, the Senate team will not be on the call

until 5:00 pm EDT. We are willing to accommodate your time and have you present first if you are

able to join the call.

 

Respectfully,

Sawyer Bessler
Assistant to President Karen Fann

Arizona State Senate

1700 W. Washington St.
Phoenix, Arizona 85007
Tel: (602) 926-3843
 

From: Shiva Ayyadurai <vashiva@vashiva.com> 

Sent: Thursday, September 23, 2021 12:15 PM

To: Sawyer Bessler <SBessler@azleg.gov>

Subject: Re: Audit Review Meeting

 

Hi Sawyer,

I 'm on my way back from a dentist APPT.  I will be home shortly, and perhaps can join a 4:30PM

to show my current version.
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_Shiva

 

On Thu, Sep 23, 2021 at 2:32 PM Sawyer Bessler <SBessler@azleg.gov> wrote:

Good Afternoon Dr. Shiva,

 

We are are setting up a Zoom call this afternoon at 2:00 pm MST or 5:00 pm EDT. The purpose

of the meeting is to review the power points for tomorrow’s hearing in the Senate, and it will

include everyone from your previous Zoom call. We know you are very busy, so I will add you to

the optional tab of the invite if you can’t attend. If you are able to attend, we are also happy to

go through your presentation first so that you do not need to stay on for the entire meeting.

Please reach out if you have any questions.

 

Respectfully,

Sawyer Bessler
Assistant to President Karen Fann

Arizona State Senate

1700 W. Washington St.
Phoenix, Arizona 85007
Tel: (602) 926-3843
 

 

--

Office of V.A. Shiva Ayyadurai, Ph.D. 

VA SHIVA | Know the Truth - Find Your Way - Be the Light™

1.617.631.6874 | vashiva.com | twitter: @va_shiva

 

Advancing Health

CytoSolve® | Systems Health® | Your Body, Your System® | Know Thy Face™

 

Inspiring Innovation

Innovation Corps | General Interactive | EchoMail® | ChefCare® | Millennium

 

Integrating East & West, Science & Tradition, Ancient & Modern

International Center for Integrative Systems | Certified R.A.W.® | Certified C.L.E.A.N.®

 

            

 

~ Innovation Anytime, Anyplace by Anybody ~ www.inventorofemail.com ~

 

Confidentiality Notice: The information contained in this email and any attachments to it is

intended only for the use of the intended recipient and may be confidential and/or privileged.  If

any recipient of this communication is not the intended recipient, the unauthorized use,
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disclosure or copying of this email and any accompanying attachments or other information

contained herein is strictly prohibited, and may be unlawful.  If you have received this

communication in error, please immediately notify the sender by return email, destroy this email

and any and all copies thereof (including any attachments) without reading them or saving them

in any manner.  Thank you.

 

----------------------------
This message (including any attachments) contains confidential information intended for a specific individual and purpose, and is
protected by law. If you are not the intended recipient of this e-mail (even if the e-mail address above is yours), (i) you may not use,
copy or retransmit it, (ii) please delete this message and (iii) please notify the sender immediately. Any disclosure, copying, or
distribution of this message or the taking of any action based on it, is strictly prohibited.
----------------------------

 

--

Office of V.A. Shiva Ayyadurai, Ph.D. 

VA SHIVA | Know the Truth - Find Your Way - Be the Light™

1.617.631.6874 | vashiva.com | twitter: @va_shiva
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Confidentiality Notice: The information contained in this email and any attachments to it is

intended only for the use of the intended recipient and may be confidential and/or privileged.  If any

recipient of this communication is not the intended recipient, the unauthorized use, disclosure or

copying of this email and any accompanying attachments or other information contained herein is

strictly prohibited, and may be unlawful.  If you have received this communication in error, please

immediately notify the sender by return email, destroy this email and any and all copies thereof

(including any attachments) without reading them or saving them in any manner.  Thank you.

 

----------------------------
This message (including any attachments) contains confidential information intended for a specific individual and purpose, and is
protected by law. If you are not the intended recipient of this e-mail (even if the e-mail address above is yours), (i) you may not use, copy
or retransmit it, (ii) please delete this message and (iii) please notify the sender immediately. Any disclosure, copying, or distribution of
this message or the taking of any action based on it, is strictly prohibited.
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From: Shiva Ayyadurai

To: Karen Fann

Cc: Randy Pullen; Kory Langhofer

Subject: Extended Study on Signature Verification

Date: Wednesday, March 2, 2022 3:39:59 PM

Attachments: ESI I -Signature-Verification-Final-Report-Extended-Study.pdf

Dear Honorable Senate President Fann:

Attached is a PDF containing the Extended Study on Signature Verification.  There are no
signature images in this document, except a exemplar one of "Thomas Jefferson."  The
document has been delivered to the Attorney General of Arizona along with a database of
pairwise signature images providing evidence of the conclusion of this scientific study that at
minimum over 200,000 early voting mail ballots were counted without being reviewed.

The initial Pilot Study as you may recall had a sample size of 499 for a 95% confidence level. 
This new study has a sample size five times larger - 2,770 - for a 99% confidence level with
a +/- 2.5% Margin of Error. We will be publishing this on Thursday.

Kindly provide any feedback and comments.  I've reviewed the Study with Randy Pullen and
all of his feedback and comments have been incorporated.  

Thank you again.

Sincerely,
Dr. Shiva Ayyadurai.

-- 
Office of V.A. Shiva Ayyadurai, Ph.D. 
VA SHIVA | Know the Truth - Find Your Way - Be the Light™
1.617.631.6874 | vashiva.com | twitter: @va_shiva

Advancing Health
CytoSolve® | Systems Health® | Your Body, Your System® | Know Thy Face™

Inspiring Innovation
Innovation Corps | General Interactive | EchoMail® | ChefCare® | Millennium

Integrating East & West, Science & Tradition, Ancient & Modern
International Center for Integrative Systems | Certified R.A.W.® | Certified C.L.E.A.N.®

            

~ Innovation Anytime, Anyplace by Anybody ~ www.inventorofemail.com ~

Confidentiality Notice: The information contained in this email and any attachments to it is intended only

for the use of the intended recipient and may be confidential and/or privileged.  If any recipient of this

communication is not the intended recipient, the unauthorized use, disclosure or copying of this email and

any accompanying attachments or other information contained herein is strictly prohibited, and may be

unlawful.  If you have received this communication in error, please immediately notify the sender by return

email, destroy this email and any and all copies thereof (including any attachments) without reading them

or saving them in any manner.  Thank you.
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This message (including any attachments) contains confidential information intended for a specific individual and purpose, and is
protected by law. If you are not the intended recipient of this e-mail (even if the e-mail address above is yours), (i) you may not use, copy
or retransmit it, (ii) please delete this message and (iii) please notify the sender immediately. Any disclosure, copying, or distribution of
this message or the taking of any action based on it, is strictly prohibited.
----------------------------
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AUTHOR’S	BIO	
Dr. Shiva Ayyadurai, MIT PhD, S.M.M.E., S.M.V.S., S.B.E.E., 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, IJPRAI, 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.1  
  
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 1978.2,3 
  
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 non-destructive evaluation (NDE), signals analysis of Tadoma  

 
 
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/ 
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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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A Publication of  the Election Systems Integrity Institute 
The Election Systems Integrity Institute (“ESII”) is dedicated to providing independent 
research and infrastructure to support Election Systems Integrity.  This publication 
documents the work completed by EchoMail, Inc., which was commissioned by the 
Arizona State Senate to perform the work in this study. 
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ABSTRACT	

•  Maricopa	County	Election	Dept.	states	it	has	a	“rigorous	signature	verification	process.”[1]	

•  Maricopa	states,	“When	an	early	[voting	mail]	ballot	is	returned,	the	envelope	is	scanned	in	and	sent	to	

signature	verification.	100%	of	mail-in	ballot	signatures	are	verified	by	trained	staff.”[1]	

•  During	Maricopa	Audit,	EchoMail	received	early	voting	mail	ballot	(EVB)	envelope	images	from	1,911,918	

unique	voters.	Therefore,	“100%”	means	at	least	1,911,918	EVBs	were	“verified	by	trained	staff.”	

•  Of	the	1,911,918	EVB	signatures	verified,	the	County	reported	only	25,000	were	flagged	as	signature	

mismatches	requiring	review	–	“curing;”	and	after	curing,	the	County	concluded	only	587	of	the	25,000	

(2.3%)	to	be	“Bad	Signatures.”[1]	

•  On	February	22,	2022,	the	Elections	Systems	Integrity	Institute	(ESII)	published	results	of	EchoMail’s	

signature	matching	Pilot	Study	that	found	at	a	minimum	over	200,000+	EVBs	in	Maricopa	were	signature	

mismatches	that	should	have	been	cured,	far	larger	than	the	25,000	reported	by	the	County	[2]		

[1]	Maricopa	County	Elections	Department,	“Correcting	the	Record:	Maricopa	County’s	In-Depth	Analysis	of	the	Senate	Review,”		January	2022.	

[2]	Ayyadurai,	Shiva,	“Irreconcilable	Differences	–	Over	200,000	Mail	Ballots	With	Mismatched	Signatures	Counted	Without	Being	Reviewed	(“Cured”)	in	Maricopa:	First	Study	to			

					Calculate	Signature	Matching	Rates	to	Provide	a	Quantitative	Framework	for	Assessing	Signature	Verification	of	Mail	Ballots,”	Election	Systems	Integrity	Institute	(ESII),	

					Cambridge,	MA,	February	22,	2022.	
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•  The	Pilot	Study	was	conducted	using	499	EVB	signature	images	that	were	randomly	selected	from	a	

database	of	1,911,918		EVB	envelope	images	from	Maricopa	in	order	to	have	a	95%	Confidence	Level	

such	that	the	real	value	would	be	within	±4.4%	Margin	of	Error	of	the	measured	value.[3]	

•  In	the	Pilot	Study,	six	reviewers	–	3	experts	(Forensic	Document	Examiners	–	FDEs)	and	3	trained	

novices	(non-FDEs)	–	who	were	presented	pairwise	images	of	signatures	from	the	EVB	envelope	and	a	

genuine	signature,	ALL	concurred	60	of	the	499	(12%)	EVBs	to	be	signature	mismatches.[3]	

•  The	Pilot	Study	concluded	that	229,430	EVBs	should	have	been	cured	versus	the	“upwards	of	25,000”	

that	Maricopa	County	reported	cured.[3]	

•  Though	the	results	from	Pilot	Study	were	compelling,	it	was	decided	an	Extended	Study	should	be	

conducted	using	a	much	larger	sample	size.	

•  The	Extended	Study	used	a	sample	size	of	2,770	–	five	times	larger	than	Pilot	Study	-	in	order	to	have	a	

99%	Confidence	Level	so	the	real	value	would	be	within	±2.5%	Margin	of	Error	of	the	measured	value.	

	[3]	Ayyadurai,	Shiva,	“Irreconcilable	Differences	–	Over	200,000	Mail	Ballots	With	Mismatched	Signatures	Counted	Without	Being	Reviewed	(“Cured”)	in	Maricopa:	First	Study	to			

					Calculate	Signature	Matching	Rates	to	Provide	a	Quantitative	Framework	for	Assessing	Signature	Verification	of	Mail	Ballots,”	Election	Systems	Integrity	Institute	(ESII),	

					Cambridge,	MA,	February	22,	2022,		

	

ABSTRACT	
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ABSTRACT	

•  The	Extended	Study	found:	

•  If	Experts	-	Forensic	Document	Examiners	(FDEs)	–		alone	were	used	to	review	the	EVB	signatures,	

then	at	a	minimum	over	400,000	mismatched	signatures	should	have	been	cured	given	ALL	three	

FDEs	concurred	that	21.0%	of	the	same	EVBs	(582	of	2,770)	were	signature	mismatches.	

•  If	Trained	Novices	–	non-FDEs	–		alone	were	used	to	review	the	EVB	signatures,	then	at	a	minimum	

over	250,000	mismatched	signatures	should	have	been	cured	given	ALL	three	non-FDEs	concurred	

that	13.1%	of	the	same	EVBs	(363	of	2,770)	were	signature	mismatches.	

•  If	non-FDEs	and	FDEs	BOTH	were	used	to	review	the	EVB	signatures	in	a	two-step	process	(non-

FDEs	reviewing	first,	then	FDEs),	then	at	a	minimum	over	200,000	mismatched	signatures	should	

have	been	cured	given	a	two-step	signature	mismatch	rate	of	10.5%,	wherein	290	of	2,770	would	

be	classified	as	signature	mismatches.	

•  This	Extended	Study	confirms	the	findings	of	the	earlier	Pilot	Study	and	concludes	that	the	process	used	

for	signature	verification	in	Maricopa	is	a	flawed	signature	verification	process.	
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Background	
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What	Is	Signature	Verification?	
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•  Signature	verification	is	a	multi-step	process	aimed	to	verify	a	signature	based	on	review	of	two	signatures	

side-by-side:	one	being	genuine,	the	other	being	questionable.	

	

	

What	Is	Signature	Verification?	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maximum	Number	of	EVBS	that	Were	Cured	by	Maricopa	 25,000*	

Percentage	Cured		as	a	Total	of	All	EVBs	 1.31%	

EVBs	Determined	to	be	“Bad	Signatures”	AFTER	Curing	 587	

Percentage	“Bad	Signatures”	as	a	Total	of	All	EVBs	 0.031%	

Percentage	“Bad	Signatures”	as	a	Total	of	EVBs	Cured	 2.3%	

Results	of	Signature	Verification	In	Maricopa	County	
2020	General	Election	

*County reported “upwards of 25,000” were cured.  EchoMail in its earlier report [4] presented to the Arizona State Senate that it uncovered 
17,322 duplicate EVB envelope images from17,126 unique voters.  The County stated these duplicate images were an artifact of the curing 
process, which means that 17,126 EVBs were cured.  The County has yet to report the exact number of EVBs cured. 
 
[4] Ayyadurai, Shiva, “Pattern Recognition Classification of Early Voting Ballot (EVB) Return Envelope Images for Signature Presence Detection: 
An Engineering Systems Approach to Identify Anomalies to Advance the Integrity of U.S. Election Processes,” Presented to AZ State Senate, 
September 24, 2021. 
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Methodology	
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•  Step	1:	Select	a	representative	statistical	sample	from	

population	of	1,911,918	early	voting	mail	ballots	(EVBs)	to	

have	a	Confidence	Level	of	99%		and	a	Margin	of	Error	of	

±2.5%;	

	

•  To	achieve	this,	a	Sample	Size	of	2,770	is	selected	

	

Methodology	
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•  Step	3:	Create	data	set	of	the	2,770	genuine	signatures	that	

match	names	and	addresses	of	the	2,770	envelope	signatures:	

•  Genuine	signatures	are	sourced	from	Maricopa’s	publicly	accessible	

Deeds’	repository	

•  2,770	Deeds’	genuine	signatures	are	extracted	

•  It	should	be	noted	that	the	source	of	genuine	signatures	used	in	this	study	

may	be	different	from	source	of	genuine	signatures	used	by	County;	however,	

experts	in	forensic	document	examination	share	that	signatures	from	a	Deeds	

repository	may	likely	be	more	valid	given	such	signatures	are	Notarized	

	

Methodology	

If	the	County	provides	the	genuine	signatures	in	their	files	for	the	2,770	

samples	used	herein,	this	Extended	Study	can	be	updated.	
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Experiment	I	
Determination	of	Signature	Mismatching	Rates	of	EVBs	Using	

Experts	-	Forensic	Document	Examiners	(FDEs)	
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Experiment	I	
Experts:	Forensic	Document	Examiners	(FDEs)	

•  Three	FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,770	pairwise	images	to	review	for	no	more	than	30	sec	

•  Recorded	each	FDEs	Match	and	No	Match	selections	

•  Calculate	each	FDEs	Mismatch	rate		

•  Calculate	FDEs	Average	Signature	Mismatch	Rates		

•  Calculate	FDEs	Pooled	Consensus	Signature	Mismatch	rate	

•  The	“FDEs	Pooled	Consensus	Signature	Mismatch”	rate	is	calculated	by	

dividing	the	number	of	the	same	EVBs	that	ALL	FDEs	concur	are	signature	

mismatches	by	the	number	by	2,770	
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Results	of	Experiment	I	
Average	Mismatch	Rate	of	All	Three	FDEs:	49.0%	

NON-FDE	 Match	 No Match	 Mis-Match Rate (%)	

FDE-1	 801	 1,969	 71.1%	

FDE-2	 2,122	 648	 23.4%	

FDE-3	 1,317	 1,453	 52.5%	

 	  	 Average (FDE)	 49.0%	

49.0%	FDEs	Average	Signature	Mismatch	Rate	
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Results	of	Experiment	I	
Average	Mismatch	Rate	of	All	Three	FDEs:	49.0%	

NON-FDE	 Match	 No Match	 Mis-Match Rate (%)	

FDE-1	 801	 1,969	 71.1%	

FDE-2	 2,122	 648	 23.4%	

FDE-3	 1,317	 1,453	 52.5%	

 	  	 Average (FDE)	 49.0%	

49.0%	FDEs	Average	Signature	Mismatch	Rate	

1.3%	Maricopa	Signature	Mismatch	Rate	
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Results	of	Experiment	I	
Pooled	Consensus	of	Three	FDES	

“Pooled	 Consensus”	means	 how	many	 times	 did	 ALL	
three	FDEs,	for	the	same	pair	of	signatures	associated	
with	an	EVB,	conclude	it	to	be	a	Match,	a	No	Match,	or	
be	NOT	in	agreement.	
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Experiment	I:	Summary	of	FDEs	

Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

FDEs	Average	Signature	Mismatch	Rate	 49.0%	

Number	of	EVBs	That	Should	Have	Been	Cured	 936,840	

FDEs	Pooled	Consensus	Signature	Mismatch	Rate	 21.0%	

Number	of	EVBs	That	Should	Have	Been	Cured	 401,503	
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Experiment	I:	Summary	of	FDEs	

Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

FDEs	Average	Signature	Mismatch	Rate	 49.0%	

Number	of	EVBs	That	Should	Have	Been	Cured	 936,840	

FDEs	Pooled	Consensus	Signature	Mismatch	Rate	 21.0%	

Number	of	EVBs	That	Should	Have	Been	Cured	 401,503	

Minimum	of	401,503	EVBs	Should	Have	Been	Cured	
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Experiment	I:	Key	Finding	

	
	

If	Experts	–	FDEs	-		reviewed	the	EVB	signatures	and	the	FDEs	Pooled	

Signature	Mismatch	Rate	of	21.0%	is	used,	then	at	a	minimum	401,503	

EVBs	with	mismatched	signatures	would	have	been	detected	cured;		

	

Alternatively,	if	FDEs	Average	Signature	Mismatch	Rate	of	49.0%	is	

used,	then	at	a	maximum	936,840	EVBs	with	mismatched	signatures	

would	have	been	detected	and	cured.	

	

Therefore,	conservatively,	FDEs	would	have	determined	over	

400,000	EVBs	with	mismatched	signatures	should	have	been	cured	in	

Maricopa.	
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Experiment	II	
Determination	of	Signature	Mismatch	Rates	of	EVBs	Using	

Trained	Novices	-	non-Forensic	Document	Examiners	(non-FDEs)	
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Experiment	II	
Trained	Novices:	non-FDEs	

•  Three	non-FDEs	selected	and	instructed	to	follow	County’s	guide	

•  Presented	2,770	pairwise	images	to	review	–	no	more	than	30	sec	

•  Recorded	each	non-FDEs	Match	and	No	Match	selections	

•  Calculate	each	non-FDEs	Mismatch	rate		

•  Calculate	non-FDEs	Average	Signature	Mismatch	Rates		

•  Calculate	non-FDEs	Pooled	Consensus	Signature	Mismatch	rate	

•  The	“non-FDEs	Pooled	Consensus	Signature	Mismatch”	rate	is	calculated	

by	dividing	the	number	of	the	same	EVBs	that	ALL	non-FDEs	concur	are	

signature	mismatches	by	2,770	
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NON-FDE	 Match	 No Match	 Mismatch Rate (%)	

Non-FDE-1	 2,129	 641	 23.1%	

Non-FDE-2	 1,906	 864	 31.2%	

Non-FDE-3	 1,907	 863	 31.2%	

 	  	 Average	 28.5%	

Results	of	Experiment	II	
Average	Mismatch	Rate	of	All	Three	Non-FDEs:	28.5%	

28.5%	non-FDE	Average	Signature	Mismatch	Rate	
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NON-FDE	 Match	 No Match	 Mismatch Rate (%)	

Non-FDE-1	 2,129	 641	 23.1%	

Non-FDE-2	 1,906	 864	 31.2%	

Non-FDE-3	 1,907	 863	 31.2%	

 	  	 Average	 28.5%	

Results	of	Experiment	II	
Average	Mismatch	Rate	of	All	Three	Non-FDEs:	28.5%	

28.5%	non-FDE	Average	Signature	Mismatch	Rate	

1.3%	Maricopa	Signature	Mismatch	Rate	
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Results	of	Experiment	II	
Pooled	Consensus	of	Three	Non-FDES	

“Pooled	 Consensus”	means	 how	many	 times	 did	 ALL	
three	 non-FDEs,	 for	 the	 same	 pair	 of	 signatures	
associated	with	an	EVB,	 conclude	 it	 to	be	a	Match,	 a	
No	Match,	or	be	NOT	in	agreement.	
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Experiment	II:	Summary	from	Non-FDEs	

Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Non-FDEs	Average	Mismatch	Rate	 28.5%	

Number	of	EVBs	That	Should	Have	Been	Cured	 544,897	

Non-FDEs	Pooled	Consensus	Mismatch	Rate	 13.1%	

Number	of	EVBs	That	Should	Have	Been	Cured	 250,469	
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Experiment	II:	Summary	from	Non-FDEs	

Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Non-FDEs	Average	Mismatch	Rate	 28.5%	

Number	of	EVBs	That	Should	Have	Been	Cured	 544,897	

Non-FDEs	Pooled	Consensus	Mismatch	Rate	 13.1%	

Number	of	EVBs	That	Should	Have	Been	Cured	 250,469	

Minimum	of	250,469	EVBs	Should	Have	Been	Cured	
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Experiment	II:	Key	Findings	

	
	

If	Trained	Novices	–	non-FDEs	–	reviewed	the	EVB	signatures	and	the	

non-FDEs	Pooled	Signature	Mismatch	Rate	of	13.1%	is	used,	then	at	a	

minimum	250,469	EVBs	with	mismatched	signatures	would	have	been	

detected	cured;		

	

Alternatively,	if	non-FDEs	Average	Signature	Mismatch	Rate	of	28.5%	

is	used,	then	at	a	maximum	544,897	EVBs	with	mismatched	signatures	

would	have	been	detected	and	cured.	

	

Therefore,	conservatively,	non-FDEs	would	have	determined	over	

250,000	EVBs	with	mismatched	signatures	should	have	been	cured	in	

Maricopa.	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	
First	Trained	Novices	(non-FDEs)	Review,	Then	Experts	(FDEs)	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	

	
	

•  In	Maricopa,	the	Initial	Review	involved	Trained	Staff	first	assessing	pairwise	signatures.	If	a	No	Match	

was	detected	by	them,	the	EVB	was	sent	to	a	Manager	with	greater	expertise	to	determine	if	indeed	

it	was	a	No	Match	and	needed	to	be	cured.	

	

•  In	this	Study,	the	non-FDEs	are	assumed	to	be	equivalent	to	the	Trained	Staff;	and,	the	FDEs	are	

assumed	to	be	equivalent	to	the	Manager.	

•  The	goal	is	to	determine	the	two-step	review	signature	mismatch	rate	to	determine	the	number	of	

EVBs	that	would	have	been	sent	to	curing	after	the	two-step	process.	

•  A	first	calculation	is	performed	to	determine	the	number	of	EVBs	that	would	have	been	classified	as	

No	Match	by	the	non-FDEs.	

•  A	second	calculation	is	performed	to	find	the	concurrence	signature	mismatch	rate	of	FDE	with	non-

FDE	to	determine	what	percentage	of	the	EVBs	presented	to	the	FDEs	classified	as	No	Match	by	the	

non-FDEs	would	be	deemed	No	Match	by	the	FDE.	

•  A	third	calculation	is	performed	to	determine	a	two-step	review	signature	mismatch	rate.	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	

Review by Trained Staff 
i.e. non-FDEs 

 

Where:	x	is	the	Total	number	of	EVBs	reviewed	by	non-FDEs	

		A	is	the	non-FDE	Signature	Mismatch	Rate	

		A*x	is	the	Total	number	of	EVBs	classified	as	No	Match	by	non-FDEs	

		B	is	the	Concurrence	Signature	Mismatch	Rate	

		B*Ax	or	y	is	the	Total	number	of	EVBs	classified	as	No	Match	by	non-FDEs	

	 	determined	to	indeed	be	No	Match	by	FDEs	

		A*B		is	the	Two-Step	Review	Signature	Mismatch	Rate		

X	 A*x	 Review by Manager 
i.e. FDEs 

 

B*Ax	=	y	
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First	Calculation		
non-FDEs	Signature	Mismatch	Rate	=	A	
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First	Calculation	
non-FDEs	Signature	Mismatch	Rate	=	A	

Measures	 A	=	Rate	(%)	

Non-FDEs	Average	Mismatch	Rate	 28.5%	

Non-FDEs	Pooled	Consensus	Mismatch	Rate	 13.1%	

The	non-FDEs	signature	mismatch	rate,	variable	A,		can	be	either	13.1%	or	28.5%	depending	on	if	the	

Non-FDEs	Average	or	Pooled	Consensus	Mismatch	rate,	respectively,	is	selected.			

	

	

AZ-SEN-22-0250-A-000164



© 2022. Dr. Shiva Ayyadurai.  All Rights Reserved.   53 

	
Second	Calculation	
Determining	Concurrence	Signature	Mismatch	Rate	=	B	
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Number of EVBs 

#	Reviewers	Agreeing	Pairwise	Signatures	Are	Mismatches	

The	x-axis	denotes	how	many	

reviewers	agree	that	a	set	of	

pairwise	signatures	are	

Mismatches.	The	y-axis	denotes	

the	number	of	pairwise	

signature	sets.	For	example,	the	

far	left	bar	reports	that	zero	(0)	

reviewers	agreed	532	pairwise	

signature	sets	are	Mismatches	

i.e.	meaning	they	are	all	

Matches.		Alternatively,	the	far	

right	bar	reports	that	all	six	(6)	

reviewers	agreed	290	pairwise	

signature	sets	are	Mismatches.	

FDEs	and	non-FDEs	Pooled	Consensus	
Common	non-FDE	&	FDE	Signature	Mismatches	
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Number of EVBs 

# Reviewers Agreeing on Common Mismatches  

All 6 Agree Same 
290 EVB Signatures 

Are Mismatches 

FDEs	and	non-FDEs	Pooled	Consensus	
Common	non-FDE	&	FDE	Signature	Mismatches:	290	
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EVBs	Flagged	by	ALL	Non-FDEs	(A*x)	as	No	Match	
 

  
 
 
 
 
 
 

Number of Same EVBs 
that ALL non-FDEs Agreed were No Match 

363 
 
 
 
 
 
 
 
 

AZ-SEN-22-0250-A-000170



© 2022. Dr. Shiva Ayyadurai.  All Rights Reserved.   59 

 
 
 
 
 
 

Number of Same EVBs 
that ALL non-FDEs Agreed were No Match 

363 
 
 
 
 
 
 
 
 
 
 
 
 
 

Number of Same EVBs 
that ALL FDEs Agreed were No Match 

290 

EVBs	(in	blue)	ALL	FDEs	Agree	are	No	Match		
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Number of Same EVBs 
that ALL non-FDEs Agreed were No Match 

363 
 
 
 
 
 
 
 
 
 
 
 
 
 

Number of Same EVBs 
that ALL FDEs Agreed were No Match 

290 

Calculation	of	Concurrence	Signature	Mismatch	Rate	
 Concurrence Signature Mismatch Rate 
 

 B = 290/363 
        = 79.9% 

79.9% 
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Third	Calculation	

Determining	Two-Step	Review	Signature	Mismatch	Rate	=	A*B	
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Third	Calculation:	Two-Step	Review	Signature	Mismatch	Rate	
A*B	Has	Two	Possibilities	

	
	

Measures	 A		 B	 A*B	

Using	Non-FDES	Average	

Mismatch	Rate	
28.5%	 79.9%	 22.8%	

Using	Non-FDEs	Pooled	

Consensus	Mismatch	Rate	
13.1%	 79.9%	 10.5%	
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Third	Calculation:	Two-Step	Review	Signature	Mismatch	Rate	
A*B	Has	Two	Possibilities	

	
	

Measures	 A		 B	 A*B	

Using	Non-FDES	Average	

Mismatch	Rate	
28.5%	 79.9%	 22.8%	

Using	Non-FDEs	Pooled	

Consensus	Mismatch	Rate	
13.1%	 79.9%	 10.5%	
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Total	Number	of	Early	Voting	Mail	Ballots	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Using	Non-FDES	Average	Mismatch	Rate	 22.8%	

Number	of	EVBs	That	Should	Have	Been	Cured	 435,917	

Two	Possibilities	for	Number	of	EVBs	That	Should	Have	Been	Cured	
Per	Two-Step	Verification	Initial	Review	Process	
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Total	Number	of	Early	Voting	Mail	Ballots	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Using	Non-FDES	Average	Mismatch	Rate	 22.8%	

Number	of	EVBs	That	Should	Have	Been	Cured	 435,917	

Using	Non-FDEs	Pooled	Consensus	Mismatch	Rate	 10.5%	

Number	of	EVBs	That	Should	Have	Been	Cured	 200,751	

Two	Possibilities	for	Number	of	EVBs	That	Should	Have	Been	Cured	
Per	Two-Step	Verification	Initial	Review	Process	
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Total	Number	of	Early	Voting	Mail	Ballots	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Using	Non-FDES	Average	Mismatch	Rate	 22.8%	

Number	of	EVBs	That	Should	Have	Been	Cured	 435,917	

Using	Non-FDEs	Pooled	Consensus	Mismatch	Rate	 10.5%	

Number	of	EVBs	That	Should	Have	Been	Cured	 200,751	

Two	Possibilities	for	Number	of	EVBs	That	Should	Have	Been	Cured	
Per	Two-Step	Verification	Initial	Review	Process	

Minimum	of	200,751	EVBs	Should	Have	Been	Cured	
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Discussion	
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•  In	Maricopa	County,	1,911,918	early	voting	mail	ballots	(EVBs)	were	received	and	counted	

•  The	County	reported	1.31%	of	all	EVBs	or	25,000	EVBs	had	signature	mismatches	requiring	curing	

•  The	County	reported	that	0.031%	of	all	EVBs	or	587	EVBs	were	confirmed	mismatches	post-curing	

	

	

Discussion	
Summary	Analysis	
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Discussion	
Potential	Scenarios	of	Signature	Mismatch	Rates	

Measures	
Mismatch  
Rate (%)	

EVBs to 
be Cured	

Maximum 
Cured by 
Maricopa 

EVBs to be 
Disallowed 
Post-Curing 

Maricopa 
Disallowed 
Post-Curing 

Non-FDEs Average	 28.5%	 544,897	 25,000	 12,533 587 

Non-FDEs Pooled 
Consensus	

13.1%	 250,469	 25,000	 5,761 587 

FDEs Average	 49.0%	 936,840	 25,000	 21,547 587 

FDEs Pooled 
Consensus	

21.0%	 401,503	 25,000	 9,235 587 

2-Step non-FDEs 
Average	

22.8%	 435,917	 25,000	 10,026 587 

2-Step non-FDEs 
Pooled Consensus	

10.5%	 200,751	 25,000	 4,617 587 
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Discussion	
Potential	Scenarios	of	Signature	Mismatch	Rates	

Measures	
Mismatch  
Rate (%)	

EVBs to 
be Cured	

Maximum 
Cured by 
Maricopa 

EVBs to be 
Disallowed 
Post-Curing 

Maricopa 
Disallowed 
Post-Curing 

Non-FDEs Average	 28.5%	 544,897	 25,000	 12,533 587 

Non-FDEs Pooled 
Consensus	

13.1%	 250,469	 25,000	 5,761 587 

FDEs Average	 49.0%	 936,840	 25,000	 21,547 587 

FDEs Pooled 
Consensus	

21.0%	 401,503	 25,000	 9,235 587 

2-Step non-FDEs 
Average	

22.8%	 435,917	 25,000	 10,026 587 

2-Step non-FDEs 
Pooled Consensus	

10.5%	 200,751	 25,000	 4,617 587 
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•  In	Maricopa	County,	1,911,918	early	voting	mail	ballots	(EVBs)	were	received	and	counted	

•  The	County	reported	1.31%	of	all	EVBs	or	25,000	EVBs	had	signature	mismatches	requiring	curing	

•  The	County	reported	that	0.031%	of	all	EVBs	or	587	EVBs	were	confirmed	mismatches	post-curing	

•  As	the	results	show,	a	minimum	of	200,751	±2.5%	EVBs	should	have	been	cured		

•  This	is	at	a	99%	Confidence	Level.	The	Pilot	Study	was	at	a	95%	Confidence	Level	with	±4.4%	Margin	of	Error	

•  Based	on	this	Extended	Study	that	yields	a	minimum	signature	mismatching	rate	of	10.5%	and	the	

County’s	post-curing	rate	of	2.3%,	4,617	EVBs	at	minimum	would	have	been	disallowed	

•  The	results	herein	are	based	on	using	the	minimum	signature	mismatch	rate	AND	assumes	that	

the	County’s	2.3%	post-curing	numbers	are	accurate.	

	

	

	

Discussion	
Summary	Analysis	
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•  In	Maricopa	County,	1,911,918	early	voting	mail	ballots	(EVBs)	were	received	and	counted	

•  The	County	reported	1.31%	of	all	EVBs	or	25,000	EVBs	had	signature	mismatches	requiring	curing	

•  The	County	reported	that	0.031%	of	all	EVBs	or	587	EVBs	were	confirmed	mismatches	post-curing	

•  As	the	results	show,	a	minimum	of	200,751	±2.5%	EVBs	should	have	been	cured		

•  This	is	at	a	99%	Confidence	Level.	The	Pilot	Study	was	at	a	95%	Confidence	Level	with	±4.4%	Margin	of	Error	

•  Based	on	this	Extended	Study	that	yields	a	minimum	signature	mismatching	rate	of	10.5%	and	the	

County’s	post-curing	rate	of	2.3%,	4,617	EVBs	at	minimum	would	have	been	disallowed	

•  In	this	Extended	Study,	genuine	signatures	were	acquired	from	a	Maricopa	Deeds’	repository.		Given	

signatures	do	change	over	time,	this	Study	could	be	updated	using	the	County’s	genuine	signatures	used	

during	their	signature	verification	in	the	2020	General	Election.	

•  The	results	herein	are	based	on	using	the	minimum	signature	mismatch	rate	AND	assumes	that	

the	County’s	2.3%	post-curing	numbers	are	accurate.	

	

Discussion	
Summary	Analysis	
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Conclusion	
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Conclusion	

•  Maricopa	County	Election	Dept.	states	it	has	a	“rigorous	signature	

verification	process.”	

•  Of	the	1,911,918	EVB	signatures	verified,	the	County	reported	only	25,000	

were	flagged	as	signature	mismatches	requiring	review	–	“curing;”	and	after	

curing,	the	County	concluded	only	587	of	the	25,000	(2.3%)	to	be	“Bad	

Signatures.”	

•  This	Extended	Study	confirms	the	findings	of	the	earlier	Pilot	Study	and	

concludes	that	the	process	used	for	signature	verification	in	Maricopa	is	a	

flawed	signature	verification	process.	
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Conclusion	

•  The	Extended	Study	found	if	FDEs	alone	were	used	to	review	the	EVB	signatures,	then	at	a	

minimum	over	400,000	mismatched	signatures	should	have	been	cured	given	ALL	three	

FDEs	concurred	that	21.0%	of	the	same	EVBs	(582	of	2,770)	were	signature	mismatches;	

•  If	non-FDEs	alone	were	used	to	review	the	EVB	signatures,	then	at	a	minimum	over	

250,000	mismatched	signatures	should	have	been	cured	given	ALL	three	non-FDEs	

concurred	that	13.1%	of	the	same	EVBs	(363	of	2,770)	were	signature	mismatches;	and,	

•  If	non-FDEs	and	FDEs	BOTH	were	used	to	review	the	EVB	signatures	in	a	two-step	process	

(non-FDEs	reviewing	first,	then	FDEs),	then	at	a	minimum	over	200,000	mismatched	

signatures	should	have	been	cured	given	a	two-step	signature	mismatch	rate	of	10.5%,	

wherein	290	of	2,770	would	be	classified	as	signature	mismatches.	
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Future	Research	and	Questions	
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Future	Research	and	Questions	
•  Why	did	Maricopa	County	report	“up	to	25,000”	were	cured?	What	is	the	exact	number	of	cured	EVBs?	

•  There	should	be	at	least	two	(2)	EVB	envelope	images	for	each	EVB	that	was	cured.		According	to	Maricopa	

when	an	EVB	is	cured,	a	copy	of	the	original	EVB	envelope	is	copied,	stamped	“MCTEC	VERIFIED	&	

APPROVED,”	and	an	image	is	made.	

•  EchoMail	found	from	its	original	September	2021	research,	presented	to	the	AZ	Senate,	that	17,126	unique	

voters	had	at	least	two	(2)	EVB	envelope	images.		This	means	only	17,126	not	“up	to	25,000”	were	cured.	

Further	research	is	needed	is	required	to	resolve	this	matter.	

•  One	area	of	Future	Research	is	to	review	ALL	EVB	envelope	images	that	contain	a	“MCTEC	VERIFIED	&	

APPROVED”	stamp	and	validate	if	the	number	containing	those	stamps	match	the	total	count	cured	

•  Why	does	the	County	in	its	Signature	Verification	Guide	train	reviewers	to	allow	any	EVB	envelope	that	has	

“MCTEC	VERIFIED	&	APPROVED”	stamp?		How	can	a	EVB	envelope	have	such	a	stamp	BEFORE	curing?	

•  There	are	many	questions	on	how	signature	matching	rates	are	affected	by	training	and	context,	which	

should	be	actively	explored.	

•  A		future	study	is	planned	providing	an	economic	analysis	of	signature	verification	and	review.	
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From: Shiva Ayyadurai

To: Karen Fann

Cc: Randy Pullen; Kory Langhofer

Subject: Updates to Extended Study on Signature Verification.

Date: Monday, March 7, 2022 10:54:22 AM

Attachments: ESI I -Signature-Verification-Final-Report-Extended-Study-Updated-Redacted.pdf

Dear Honorable Senator Fann:

I hope this email finds you well.  I have attached an updated redacted version of the Extended
Study report.  This Report replaces the previous Report and is the most up-to-date including
refinements to our pooled consensus calculation.

As we shared in the earlier version of this Study, one of our constraints is that the County did
not provide us with the signature files they use for signature matching. Our dataset of genuine
signatures used in this Study are from Deeds and documents found at
https://recorder.maricopa.gov/recdocdata/.  In our acquisition of those signatures, we used a
combination of technology and humans to locate the signatures for our data set.

In this updated report of the Extended Study, to err on the side of being more conservative in
our signature mismatching rate calculations, we have :

i) Applied more constraints to the original 2,770 data set with greater restrictions on the name
matching. 

ii) More significantly, in the updated analysis, we have eliminated ALL pairwise signatures
(290) wherein ALL six reviewers classified them to be No Match. When ALL six reviewers
believe a set of pairwise signatures are NO MATCH, it could be one of two possibilities: They
are indeed a NO MATCH or the genuine signature we are using is not genuine.  In the updated
analysis, we take the position that when ALL six reviewers state that they are a No Match, that
this is  due to the signature not being genuine.  This approach may lead to false negatives -
pairwise sets with genuine signature -  being removed; however, it significantly reduces error
i.e. the probability of this Study having signatures which are not genuine.   

Relative to point (2), if the County is willing to provide your office the Signature files, we can
update our Study.  Given that constraint, we take this conservative approach.  For your
reference, in the updated report, our team is including some examples of such false negatives
that were removed, but are indeed genuine signatures.

The application of  the two (2) constraints reduced our data set from 2,770 to 2,379; however,
this is still at a confidence level of 99% and margin of error of +/- 2.7%.  

The number of EVBs to be cured per this Study are at a minimum 215,856 even after applying
the new constraints.  Given that these number of EVBs are ~10x higher than the EVBs cured
by the County, we hope we may acquire the signature files, SOPs, and the process the County
used during 2020. That would allow us  to re-run/update our analysis and resolve any
discrepancies.  We are here to sign any NDA's to assure confidentiality for the County.  If we
have ALL of their Signature files, we can also use our machine learning algorithms to do a full
analysis of all 1.9M+ EVBs.

In summary, the updated Study concludes even after removal of the 391 pairwise
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signatures to reduce likelihood of error, the County should have cured at minimum over
200,000 EVBs.

Thank you for your efforts.

Sincerely,
Dr. Shiva Ayyadurai

-- 
Office of V.A. Shiva Ayyadurai, Ph.D. 
VA SHIVA | Know the Truth - Find Your Way - Be the Light™
1.617.631.6874 | vashiva.com | twitter: @va_shiva

Advancing Health
CytoSolve® | Systems Health® | Your Body, Your System® | Know Thy Face™

Inspiring Innovation
Innovation Corps | General Interactive | EchoMail® | ChefCare® | Millennium

Integrating East & West, Science & Tradition, Ancient & Modern
International Center for Integrative Systems | Certified R.A.W.® | Certified C.L.E.A.N.®

            

~ Innovation Anytime, Anyplace by Anybody ~ www.inventorofemail.com ~

Confidentiality Notice: The information contained in this email and any attachments to it is intended only

for the use of the intended recipient and may be confidential and/or privileged.  If any recipient of this

communication is not the intended recipient, the unauthorized use, disclosure or copying of this email and

any accompanying attachments or other information contained herein is strictly prohibited, and may be

unlawful.  If you have received this communication in error, please immediately notify the sender by return

email, destroy this email and any and all copies thereof (including any attachments) without reading them

or saving them in any manner.  Thank you.

----------------------------
This message (including any attachments) contains confidential information intended for a specific individual and purpose, and is
protected by law. If you are not the intended recipient of this e-mail (even if the e-mail address above is yours), (i) you may not use, copy
or retransmit it, (ii) please delete this message and (iii) please notify the sender immediately. Any disclosure, copying, or distribution of
this message or the taking of any action based on it, is strictly prohibited.
----------------------------
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AUTHOR’S	BIO	
Dr. Shiva Ayyadurai, MIT PhD, S.M.M.E., S.M.V.S., S.B.E.E., 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, IJPRAI, 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.1  
  
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 1978.2,3 
  
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 non-destructive evaluation (NDE), signals analysis of Tadoma  

 
 
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/ 
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AUTHOR’S	BIO	(CONT.)	
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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A Publication of  the Election Systems Integrity Institute 
The Election Systems Integrity Institute (“ESII”) is dedicated to providing independent 
research and infrastructure to support Election Systems Integrity.  This publication 
documents the work completed by EchoMail, Inc., which was commissioned by the 
Arizona State Senate to perform the work in this study. 
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Notes	on	Update	

•  This	updated	Extended	Study	advances	on	the	previous	version	published	on	March	2,	2022	

•  Specifically,	the	updates	in	this	version	are	as	follows:	

1)  A	refinement	of	the	pooled	consensus	measure	is	done	based	on	every	time	an	individual	pairwise	

signature	is	reviewed	by	either	a	set	of	FDEs	or	non-FDEs.	This	measure	is	the	probability	out	of	how	

many	times	among	a	set	of	either	FDEs	or	non-FDEs	that	the	same	pair	of	signatures	associated	with	an	

EVB	is	concluded	to	be	a	Match	or	a	No	Match.	This	obviates	the	need	for	average	signature	mismatch	

rate	and	the	previous	pooled	consensus.	This	refinement	is	applied	to	the	calculation	of	the	signature	

mismatch	rates	in	Experiment	I,	Experiment	II,	and	the	Two-Step	Review,	across	all	2,770	pairwise	

signatures.	

2)  Application	of	additional	constraints	on	which	signatures	from	the	Deeds	repository	are	included	

3)  Relative	to	(2),	these	constraints	include:	

a)  Restrictions	on	middle	initial	comparison	when	acquiring	signatures	from	the	Deeds	repository		

b)  Removal	of	all	290	signature	mismatches	that	all	reviewers	classified	as	No	Match	

4)  Based	on	(3),		391	were	removed	from	the	original	data	set	of	2,770.	This	reduced	the	data	set	to	2,379,	

which	is	used	re-calculate	Experiment	I,	Experiment	II,	and	the	Two-Step	Review	in	Analysis	B.	
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Executive	Summary	

•  At	minimum,	215,856	early	voting	mail	ballots	(EVBs)	should	have	been	cured	in	

Maricopa	versus	the	~25,000	cured	by	the	County	in	the	2020	General	Election.	

•  This	updated	Extended	Study	(“the	Study”)	along	with	the	Pilot	Study	are	the	first	to	

calculate	signature	mismatch	rates	of	EVBs	for	Experts	-	Forensic	Document	Examiners	

(FDEs),	Trained	Novices	(non-FDEs),	and	in	a	Two-Step	Review	process	using	non-FDEs	

and	FDEs.		

•  One	constraint	of	this	Study	in	not	having	access	to	the	signature	files	from	the	County.	

•  Given	the	nearly	10x	difference	in	EVBs	to	be	cured	between	this	Study	and	the	County’s	

actually	number	cured,	if	the	County	were	to	provide	their	signature	files,	an	update	to	

this	Study	can	be	performed.	
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•  An	initial	Pilot	Study	was	conducted	using	499	EVB	signature	images	that	were	randomly	selected	from	

a	database	of	1,911,918		EVB	envelope	images	from	Maricopa	in	order	to	have	a	95%	Confidence	Level	

such	that	the	real	value	would	be	within	±4.4%	Margin	of	Error	of	the	measured	value.[3]	

•  In	that	Pilot	Study,	six	reviewers	–	3	experts	(Forensic	Document	Examiners	–	FDEs)	and	3	trained	

novices	(non-FDEs)	–	who	were	presented	pairwise	images	of	signatures	from	the	EVB	envelope	and	a	

genuine	signature,	ALL	concurred	60	of	the	499	(12%)	EVBs	to	be	signature	mismatches.[3]	

•  The	Pilot	Study	concluded	that	229,430	EVBs	should	have	been	cured	versus	the	“upwards	of	25,000”	

that	Maricopa	County	reported	cured.[3]	

•  Though	the	results	from	Pilot	Study	were	compelling,	it	was	decided	an	Extended	Study	should	be	

conducted	using	a	much	larger	sample	size.	

	

	[3]	Ayyadurai,	Shiva,	“Irreconcilable	Differences	–	Over	200,000	Mail	Ballots	With	Mismatched	Signatures	Counted	Without	Being	Reviewed	(“Cured”)	in	Maricopa:	First	Study	to			

					Calculate	Signature	Matching	Rates	to	Provide	a	Quantitative	Framework	for	Assessing	Signature	Verification	of	Mail	Ballots,”	Election	Systems	Integrity	Institute	(ESII),	

					Cambridge,	MA,	February	22,	2022,		

	

ABSTRACT	
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ABSTRACT	

•  This	Study	used	an	initial	sample	size	of	2,770	–	five	times	larger	than	Pilot	Study	-	having	a	99%	

Confidence	Level	so	the	real	value	would	be	within	±2.5%	Margin	of	Error	of	the	measured	value	to	

perform	a	first	set	of	analysis.	This	analysis	is	in	the	section	marked	“Analysis	A.”	

•  This	Study	used	a	revised	sample	size	of	2379	–	after	imposing	additional	constraints	to	ensure	more	

genuine	signatures	from	the	Deeds’	repository	–	having	a	99%	Confidence	Level	so	the	real	value	would	

be	within	±2.7%	Margin	of	Error	of	the	measured	value	to	perform	a	second	set	of	analysis.	This	analysis	

is	in	the	section	marked	“Analysis	B.”	

•  Specifically,	in	this	update:	

1)  Additional	constraints	are	applied	to	the	original	2,770	data	set	with	greater	restrictions	on	the	

name	matching	of	signatures	acquired	from	the	Deeds	repository.	
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ABSTRACT	

2)  ALL	pairwise	signatures	(290)	wherein	ALL	six	reviewers	classified	them	to	be	No	Match	are	

removed.	When	ALL	six	reviewers	believe	a	set	of	pairwise	signatures	are	NO	MATCH,	it	could	be	

one	of	two	possibilities:	either	the	pair	are	indeed	a	NO	MATCH	or	the	genuine	signature	from	

the	Deeds’	repository	is	not	genuine.	Herein,	the	latter	possibility	is	applied	across	all	the	290.	

This	choice	may	lead	to	false	negatives	–	pairwise	sets	with	genuine	signature	being	removed;	

however,	it	significantly	reduces	the	possibility	for	error	i.e.	the	probability	of	this	Study	having	

signatures	which	are	not	genuine.	

3)  Relative	to	point	(2),	some	examples	of	false	negative	pairs	that	were	removed	but	indeed	had	

genuine	signatures	are	provided.		
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ABSTRACT	

•  This	Study	found:	

•  If	Experts	-	Forensic	Document	Examiners	(FDEs)	–		alone	were	used	to	review	the	EVBs,	then	at	a	

minimum	786,753	EVBs	should	have	been	cured	or	at	a	maximum	936,457	EVBs.	

•  If	Trained	Novices	–	non-FDEs	–		alone	were	used	to	review	the	EVBs,	then	at	a	minimum	344,528	

EVBs	should	have	been	cured	or	at	a	maximum	544,897	EVBs.	

•  If	non-FDEs	and	FDEs	BOTH	were	used	to	review	the	EVB	signatures	in	a	two-step	process	(non-

FDEs	reviewing	first,	then	FDEs),	then	at	a	minimum	215,856	EVBs	should	have	been	cured	or	at	a	

maximum	425,784	EVBs.	
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ABSTRACT	

•  The	Study	reveals	that	at	minimum	215,856	early	voting	mail	ballots	(EVBs)	should	have	been	cured	in	

Maricopa	versus	the	~25,000	in	the	2020	General	Election.	

•  If	the	County	were	to	provide	its	signature	file	used	in	the	2020	General	Election,	this	study	can	not	only	

be	updated	but	also	enable	our	machine	learning	algorithms	to	perform	a	full	analysis	of	all	1.9M+	

EVBs.	
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Background	
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What	Is	Signature	Verification?	
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•  Signature	verification	is	a	multi-step	process	aimed	to	verify	a	signature	based	on	review	of	two	signatures	

side-by-side:	one	being	genuine,	the	other	being	questionable.	

	

	

What	Is	Signature	Verification?	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maximum	Number	of	EVBS	that	Were	Cured	by	Maricopa	 25,000*	

Percentage	Cured		as	a	Total	of	All	EVBs	 1.31%	

EVBs	Determined	to	be	“Bad	Signatures”	AFTER	Curing	 587	

Percentage	“Bad	Signatures”	as	a	Total	of	All	EVBs	 0.031%	

Percentage	“Bad	Signatures”	as	a	Total	of	EVBs	Cured	 2.3%	

Results	of	Signature	Verification	In	Maricopa	County	
2020	General	Election	

*County reported “upwards of 25,000” were cured.  EchoMail in its earlier report [4] presented to the Arizona State Senate that it uncovered 
17,322 duplicate EVB envelope images from17,126 unique voters.  The County stated these duplicate images were an artifact of the curing 
process, which means that 17,126 EVBs were cured.  The County has yet to report the exact number of EVBs cured. 
 
[4] Ayyadurai, Shiva, “Pattern Recognition Classification of Early Voting Ballot (EVB) Return Envelope Images for Signature Presence Detection: 
An Engineering Systems Approach to Identify Anomalies to Advance the Integrity of U.S. Election Processes,” Presented to AZ State Senate, 
September 24, 2021. 
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Methodology	
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•  Step	1:	Select	a	representative	statistical	sample	from	

population	of	1,911,918	early	voting	mail	ballots	(EVBs)	to	

have	a	Confidence	Level	of	99%		and	a	Margin	of	Error	of	

±2.5%;	

	

•  To	achieve	this,	a	Sample	Size	of	2,770	is	selected	

	

Methodology	
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•  Step	3:	Create	data	set	of	2,770	genuine	signatures	matching	

first,	middle	initial,	and	last	name	2,770	envelope	signatures:	

•  Genuine	signatures	are	sourced	from	Maricopa’s	publicly	accessible	

Deeds’	repository	

•  2,770	Deeds’	genuine	signatures	are	extracted	

•  It	should	be	noted	that	the	source	of	genuine	signatures	used	in	this	study	

may	be	different	from	source	of	genuine	signatures	used	by	County;	however,	

experts	in	forensic	document	examination	share	that	signatures	from	a	Deeds	

repository	may	likely	be	more	valid	given	such	signatures	are	Notarized	

	

Methodology	

If	the	County	provides	the	genuine	signatures	in	their	files	for	the	2,770	

samples	used	herein,	this	Extended	Study	can	be	updated.	
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•  Step	5:	Given	the	County	did	not	provide	their	signatures	on	file	to	EchoMail,		

additional	constraints	are	applied	to	remove	non-genuine	signatures	in	the	Deeds	

repository	from	the	original	2,770	data	set.	These	constraints	are:	1)	restrictions	on	

name	matching;	and,	2)	removal	of	pairwise	signatures	classified	as	No	Match	by	ALL	

six	reviewers	as	these	are	assumed	conservatively	not	be	a	No	Match	but	rather	an	

error	in	the	signature	acquired	from	the	Deeds	repository.			

•  Relative	to	(1),	a	combination	of	technology	and	human	is	employed	to	assess	if	the	

person	in	Deeds	repository	is	the	person	on	the	EVB	envelope.		This	is	done	by	

matching	the	first	name,	middle	name/initial,	and	last	name	and	address	when	needed	

and	if	possible.		The	middle	initial	is	essential	to	match	(along	with	first	and	last	name).	

Close	review	was	performed	on	the	middle	name/initial	match.		When	that	match	is	

found	to	be	correct,	it	is	accepted;	otherwise,	the	address	is	then	checked.		If	the	

address	does	not	match,	then	the	signature	is	not	used.		

Methodology	
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Analysis	A:	Initial	Set	of	2,770	Samples	
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Experiment	I	
Determination	of	Signature	Mismatching	Rates	of	EVBs	Using	

Experts	-	Forensic	Document	Examiners	(FDEs)	
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Experiment	I	
Experts:	Forensic	Document	Examiners	(FDEs)	

•  Three	FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,770	pairwise	images	to	review	for	no	more	than	30	sec	

•  Recorded	each	FDEs	Match	and	No	Match	selections	

•  Calculate	FDEs	Pooled	Consensus	Signature	Mismatch	rate	
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“Pooled	Consensus”	means	the	probability	out	of	how	many	times	
among	ALL	three	FDEs	that	the	same	pair	of	signatures	associated	
with	an	EVB	is	concluded	to	be	a	Match	or	a	No	Match.	

Experiment	I	
Experts:	Forensic	Document	Examiners	(FDEs)	
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Experiment	I	
Experts:	Forensic	Document	Examiners	(FDEs)	

•  Three	FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,770	pairwise	images	to	review	for	no	more	than	30	sec	

•  Step	1:	Record	each	FDEs	Match	and	No	Match	selections	

•  Step	2:	Calculate	FDEs	Pooled	Consensus	Signature	Mismatch	rate	

•  For	each	pairwise	signature	set,	across	the	2,770	pairwise	images,	

calculate	the	probability	that	a	FDE	concludes	it	is	a	mismatch	

•  Determine	the	distribution	of	probabilities	

•  Determine	the	mean	of	the	probabilities	across	the	2,770	to	determine	

the	FDEs	pooled	consensus	signature	mismatch	rate		
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FDEs	 Match	 No Match	
Signature Mismatch 

Rate (%)	

FDE-1	 801	 1,969	 71.1%	

FDE-2	 2,122	 648	 23.4%	

FDE-3	 1,317	 1,453	 52.5%	

Experiment	I	
Step	1	Results:	Match	and	No	Match	Counts	for	FDEs	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

FDEs	Pooled	Consensus	Signature	Mismatch	Rate	 48.98%	

Number	of	EVBs	That	Should	Have	Been	Cured	 936,457	

Experiment	I	
Result:	FDEs	Would	Have	Flagged	936,457	EVBs	for	Curing	
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Experiment	II	
Determination	of	Signature	Mismatching	Rates	of	EVBs	Using	

Trained	Novices	–	non-Forensic	Document	Examiners	(non-FDEs)	
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Experiment	II	
Trained	Novices:	non-Forensic	Document	Examiners	(non-FDEs)	

•  Three	non-FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,770	pairwise	images	to	review	for	no	more	than	30	sec	

•  Recorded	each	non-FDEs	Match	and	No	Match	selections	

•  Calculate	non-FDEs	Pooled	Consensus	Signature	Mismatch	rate	
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“Pooled	Consensus”	means	the	probability	out	of	how	many	times	
among	ALL	three	non-FDEs	that	the	same	pair	of	signatures	
associated	with	an	EVB	is	concluded	to	be	a	Match	or	a	No	Match.	

Experiment	II	
Trained	Novices:	non-Forensic	Document	Examiners	(non-FDEs)	
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Experiment	II	
Trained	Novices:	non-Forensic	Document	Examiners	(non-FDEs)	

•  Three	non-FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,770	pairwise	images	to	review	for	no	more	than	30	sec	

•  Step	1:	Record	each	non-FDEs	Match	and	No	Match	selections	

•  Step	2:	Calculate	non-FDEs	Pooled	Consensus	Signature	Mismatch	rate	

•  For	each	pairwise	signature	set,	across	the	2,770	pairwise	images,	calculate	the	

probability	that	a	non-FDEs	concludes	it	is	a	mismatch	

•  Determine	the	distribution	of	probabilities	

•  Determine	the	mean	of	the	probabilities	across	the	2,770	to	determine	the	non-	

FDEs	pooled	consensus	signature	mismatch	rate		
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Non-FDEs	 Match	 No Match	
Signature Mismatch 

Rate (%)	

non-FDE-1	 2,129	 641	 23.1%	

non-FDE-2	 1,906	 864	 31.2%	

non-FDE-3	 1,907	 863 31.2%	

Experiment	II	
Step	1	Results:	Match	and	No	Match	Counts	for		non-FDEs	

AZ-SEN-22-0250-A-000240



AZ-SEN-22-0250-A-000241



AZ-SEN-22-0250-A-000242



AZ-SEN-22-0250-A-000243



AZ-SEN-22-0250-A-000244



© 2022. Dr. Shiva Ayyadurai.  All Rights Reserved.   53 

Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

non-FDE	Pooled	Consensus	Signature	Mismatch	Rate	 28.50%	

Number	of	EVBs	That	Should	Have	Been	Cured	 544,897	

Experiment	II	
Result:	non-FDEs	Would	Have	Flagged	544,897	EVBs	for	Curing	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	
First	Trained	Novices	(non-FDEs)	Review,	Then	Experts	(FDEs)	
	

AZ-SEN-22-0250-A-000246



© 2022. Dr. Shiva Ayyadurai.  All Rights Reserved.   55 

Determining	Two-Step	Review	Signature	Mismatch	Rate	

	
	

•  In	Maricopa,	the	Initial	Review	involved	Trained	Staff	first	assessing	

pairwise	signatures.	If	a	No	Match	was	detected	by	any	one	of	

them,	the	EVB	was	sent	to	a	Manager	with	greater	expertise	to	

determine	if	indeed	it	was	a	No	Match	and	needed	to	be	cured.	

	

•  In	this	Study,	the	non-FDEs	are	assumed	to	be	equivalent	to	the	

Trained	Staff;	and,	the	FDEs	are	assumed	to	be	equivalent	to	the	

Manager.	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	

	
	

The	goal	is	to	determine	the	two-step	review	signature	mismatch	rate,	ϒ,	to	determine	

the	number	of	EVBs	that	would	have	been	sent	to	curing	after	the	two-step	process.	

 
Review by Trained Staff 

i.e. non-FDEs 
 

[α] 
 

[E]	

Where:	[E]	is	unit	vector	of	size	2,770	representing	the	pairwise	signatures	reviewed	by	each	non-FDE	

						is	a	vector	of	the	pooled	consensus	mismatch	rates	αi	for	each	EVBi	for	i	=	1	to	2,770	

																											is	the	total	number	of	EVBs	classified	as	No	Match	by	non-FDEs	

					is	a	vector	of	the	pooled	consensus	mismatch	rates	βi	for	each	EVBi	for	i	=	1	to	2,770	

					is	vector	of	joint	probabilities															such	that	ϒi		is	the	joint	probability	that	for	EVBi	the	pooled		

					consensus	of	FDEs	classified	it	as	No	Match	after	pooled	consensus	non-FDEs	classified	as	No	Match.	

																										is	the	number	of	EVBs	that	the	pooled	consensus	of	FDEs	classified	as	No	Match	after	the	pooled	

										consensus	of	non-FDEs	classified	as	No	Match.		

[α]	

. 

[β]	

[E]	[α]  . 

[E]	 [α]  . 

[E]	 [ϒ]  

[α]x  [β]		

 
Review by Manager 

i.e. FDEs 
 

[β] 
 

. [E]	[ϒ]	

[ϒ]	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Two-Step	Review	Signature	Mismatch	Rate	 22.27%	

Number	of	EVBs	That	Should	Have	Been	Cured	 425,784	

Two-Step	Review	Signature	Mismatch	Rate	
Result:	non-FDEs	Would	Have	Flagged	544,897	EVBs	for	Curing	
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Analysis	A	Summary	

Measures	
Mismatch		

Rate	(%)	

EVBs	to	be	

Cured	

Maximum	

Cured	by	

Maricopa	

EVBs	to	be	

Disallowed	

Post-Curing	

Maricopa	

Disallowed	

Post-Curing	

Non-FDEs	Pooled	Consensus	

Analysis	A	–	Expt	I	
28.50%	 544,897	 25,000	 12,533	 587	

FDEs	Pooled	Consensus		

Analysis	A	-	Expt	II	
48.98%	 936,457	 25,000	 21,547	 587	

2-Step	Pooled	Consensus	

Analysis	A	
22.27%	 425,784	 25,000	 9,793	 587	
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Analysis	A	Summary	

•  If	Experts	-	Forensic	Document	Examiners	(FDEs)	–		alone	were	used	to	review	the	

EVBs,	then	936,457	EVBs	should	have	been	cured.	

•  If	Trained	Novices	–	non-FDEs	–		alone	were	used	to	review	the	EVBs,	then	544,897	

EVBs	should	have	been	cured.	

•  If	non-FDEs	and	FDEs	BOTH	were	used	to	review	the	EVB	signatures	in	a	two-step	

process	(non-FDEs	reviewing	first,	then	FDEs),	then	425,784	EVBs	should	have	been	

cured.	

•  The	original	data	for	Analysis	A	including	images	is	found	in	PDF:	

•  	Analysis-A-Extended-Study.pdf	

•  The	original	date	for	Analysis	A	not	including	images	is	found	in	the	XLS	file:		

•  Analysis-A-Extended-Study.xls	
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Additional	Constraints	for	Updated	Analysis	
Application	of	Constraints	to	Remove	Pairwise	Signatures	That	

May	Have	Non-genuine	Signatures	from	Deeds’	Repository	
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Updated	Analysis	With	Additional	Constraints	

•  Specifically,	in	this	update:	

1)  Additional	constraints	are	applied	to	the	original	2,770	data	set	with	greater	restrictions	on	the	

name	matching	of	signatures	acquired	from	the	Deeds	repository.	This	removed	101	more	

pairwise	signatures.	
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Number of Same EVBs that  
ALL non-FDEs Agreed were No Match 

582 
 
 
 
 
 
 
 
 

Updated	Analysis	With	Additional	Constraints	
Determination	of	Number	of	EVBs	ALL	6	Reviewers	Flagged	as	NO	MATCH	
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Updated	Analysis	With	Additional	Constraints	

•  Specifically,	in	this	update:	

1)  Additional	constraints	are	applied	to	the	original	2,770	data	set	with	greater	restrictions	on	the	

name	matching	of	signatures	acquired	from	the	Deeds	repository.	This	removed	101	more	

pairwise	signatures	

2)  ALL	pairwise	signatures	(290)	wherein	ALL	six	reviewers	classified	them	to	be	No	Match	are	

removed.	When	ALL	six	reviewers	believe	a	set	of	pairwise	signatures	are	NO	MATCH,	it	could	be	

one	of	two	possibilities:	the	pair	are	indeed	a	NO	MATCH	or	the	genuine	signature	being	used	is	

not	genuine.	Herein,	the	latter	possibility	is	applied	across	all	the	290.	This	choice	may	lead	to	false	

negatives	–	pairwise	sets	with	genuine	signature	being	removed;	however,	it	significantly	reduces	

likely	error	i.e.	the	probability	of	this	Study	having	signatures	which	are	not	genuine.	

3)  After	(1)	&	(2),	391	pairwise	signatures	were	removed	from	the	original	data	set	of	2,770	to	

create	a	new	data	set	of	2,379.	

4)  Relative	to	point	(2),	some	examples	of	pairwise	signatures	that	are	false	negatives,	which	were	

removed	with	a	highly	likely	genuine	signature	from	the	290	set	are	displayed	in	the	next	section.	
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Examples	of	False	Negatives	from	290	Set*	

	
	

*The full set of 290 is in a PDF file named: No-Match-Set-of-290.pdf 
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Summary	of	Updated	Analysis	Constraints	
	

After	application	of	the	constraints	101	were	removed	for	name	matching	exceptions	and	
an	additional	290	were	removed	for	being	flagged	as	NO	MATCH	by	all	six	reviewers.	
	
A	total	of	391	was	removed	from	the	2,770	set	reducing	the	sample	size	to	2,379.	
	
This	reduced	sample	size	of	2,379	has	a	99%	Confidence	Level	so	the	real	value	would	be	
within	±2.7%	Margin	of	Error	of	the	measured	value.	
	
The	full	set	of	290	that	were	removed	is	in	a	PDF	file	named:	No-Match-Set-of-290.pdf	
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Analysis	B:	Reduce	Set	of	2,379	Samples	
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Experiment	I	
Determination	of	Signature	Mismatching	Rates	of	EVBs	Using	

Experts	-	Forensic	Document	Examiners	(FDEs)	
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Experiment	I		
Experts:	Forensic	Document	Examiners	(FDEs)	

•  Three	FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,379	pairwise	images	to	review	for	no	more	than	30	sec	

•  Recorded	each	FDEs	Match	and	No	Match	selections	

•  Calculate	FDEs	Pooled	Consensus	Signature	Mismatch	rate	
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“Pooled	Consensus”	means	the	probability	out	of	how	many	times	
among	ALL	three	FDEs	that	the	same	pair	of	signatures	associated	
with	an	EVB	is	concluded	to	be	a	Match	or	a	No	Match.	

Experiment	I	
Experts:	Forensic	Document	Examiners	(FDEs)	
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Experiment	I		
Experts:	Forensic	Document	Examiners	(FDEs)	

•  Three	FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,379	pairwise	images	to	review	for	no	more	than	30	sec	

•  Step	1:	Record	each	FDEs	Match	and	No	Match	selections	

•  Step	2:	Calculate	FDEs	Pooled	Consensus	Signature	Mismatch	rate	

•  For	each	pairwise	signature	set,	across	the	2,379	pairwise	images,	

calculate	the	probability	that	a	FDE	concludes	it	is	a	mismatch	

•  Determine	the	distribution	of	probabilities	

•  Determine	the	mean	of	the	probabilities	across	the	2,379	to	determine	

the	FDEs	pooled	consensus	signature	mismatch	rate		
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FDEs	 Match	 No Match	
Signature Mismatch 

Rate (%)	

FDE-1	 800	 1,579	 66.4%	

FDE-2	 2,084	 295	 12.4%	

FDE-3	 1,315	 1,064	 44.7%	

Experiment	I	
Step	1	Results:	Match	and	No	Match	Counts	for	FDEs	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

FDEs	Pooled	Consensus	Signature	Mismatch	Rate	 41.15%	

Number	of	EVBs	That	Should	Have	Been	Cured	 786,753	

Experiment	I	
Result:	FDEs	Would	Have	Flagged	786,753	EVBs	for	Curing	
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Experiment	II	
Determination	of	Signature	Mismatching	Rates	of	EVBs	Using	

Trained	Novices	–	non-Forensic	Document	Examiners	(non-FDEs)	
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Experiment	II	
Trained	Novices:	non-Forensic	Document	Examiners	(non-FDEs)	

•  Three	non-FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,379	pairwise	images	to	review	for	no	more	than	30	sec	

•  Recorded	each	non-FDEs	Match	and	No	Match	selections	

•  Calculate	non-FDEs	Pooled	Consensus	Signature	Mismatch	rate	
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“Pooled	Consensus”	means	the	probability	out	of	how	many	times	
among	ALL	three	FDEs	that	the	same	pair	of	signatures	associated	
with	an	EVB	is	concluded	to	be	a	Match	or	a	No	Match.	

Experiment	II		
Trained	Novices:	non-Forensic	Document	Examiners	(non-FDEs)	
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Experiment	II		
Trained	Novices:	non-Forensic	Document	Examiners	(non-FDEs)	

•  Three	non-FDEs	were	recruited	and	asked	to	apply	their	training	

•  Presented	2,379	pairwise	images	to	review	for	no	more	than	30	sec	

•  Step	1:	Record	each	non-FDEs	Match	and	No	Match	selections	

•  Step	2:	Calculate	non-FDEs	Pooled	Consensus	Signature	Mismatch	rate	

•  For	each	pairwise	signature	set,	across	the	2,770	pairwise	images,	calculate	the	

probability	that	a	non-FDEs	concludes	it	is	a	mismatch	

•  Determine	the	distribution	of	probabilities	

•  Determine	the	mean	of	the	probabilities	across	the	2,770	to	determine	the	non-	

FDEs	pooled	consensus	signature	mismatch	rate		
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Non-FDEs	 Match	 No Match	
Signature Mismatch 

Rate (%)	

non-FDE-1	 2,078	 301	 12.7%	

non-FDE-2	 1,899	 480	 20.2%	

non-FDE-3	 1,871	 508 21.4%	

Experiment	II	
Step	1	Results:	Match	and	No	Match	Counts	for		non-FDEs	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

non-FDE	Pooled	Consensus	Signature	Mismatch	Rate	 18.02%	

Number	of	EVBs	That	Should	Have	Been	Cured	 344,528	

Experiment	II	
Result:	non-FDEs	Would	Have	Flagged	344,528	EVBs	for	Curing	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	
First	Trained	Novices	(non-FDEs)	Review,	Then	Experts	(FDEs)	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	

	
	

•  In	Maricopa,	the	Initial	Review	involved	Trained	Staff	first	assessing	

pairwise	signatures.	If	a	No	Match	was	detected	by	any	one	of	

them,	the	EVB	was	sent	to	a	Manager	with	greater	expertise	to	

determine	if	indeed	it	was	a	No	Match	and	needed	to	be	cured.	

	

•  In	this	Study,	the	non-FDEs	are	assumed	to	be	equivalent	to	the	

Trained	Staff;	and,	the	FDEs	are	assumed	to	be	equivalent	to	the	

Manager.	
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Determining	Two-Step	Review	Signature	Mismatch	Rate	

	
	

The	goal	is	to	determine	the	two-step	review	signature	mismatch	rate,	ϒ,	to	determine	

the	number	of	EVBs	that	would	have	been	sent	to	curing	after	the	two-step	process.	

 
Review by Trained Staff 

i.e. non-FDEs 
 

[α] 
 

[E]	

Where:	[E]	is	unit	vector	of	size	2,379	representing	the	pairwise	signatures	reviewed	by	each	non-FDE	

						is	a	vector	of	the	pooled	consensus	mismatch	rates	αi	for	each	EVBi	for	i	=	1	to	2,379	

																											is	the	total	number	of	EVBs	classified	as	No	Match	by	non-FDEs	

					is	a	vector	of	the	pooled	consensus	mismatch	rates	βi	for	each	EVBi	for	i	=	1	to	2,379	

					is	vector	of	joint	probabilities															such	that	ϒi		is	the	joint	probability	that	for	EVBi	the	pooled		

					consensus	of	FDEs	classified	it	as	No	Match	after	pooled	consensus	non-FDEs	classified	as	No	Match.	

																										is	the	number	of	EVBs	that	the	pooled	consensus	of	FDEs	classified	as	No	Match	after	the	pooled	

										consensus	of	non-FDEs	classified	as	No	Match.		

[α]	

. 

[β]	

[E]	[α]  . 

[E]	 [α]  . 

[E]	 [ϒ]  

[α]x  [β]		

 
Review by Manager 

i.e. FDEs 
 

[β] 
 

. [E]	[ϒ]	

[ϒ]	
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Total	Number	of	Voters	Submitting	EVBs	 1,911,918	

Maricopa	Mismatch	Rate	Before	Curing	 1.31%	

Maximum	Number	of	EVBs	Actually	Cured	 25,000	

Two-Step	Review	Signature	Mismatch	Rate	 11.29%	

Number	of	EVBs	That	Should	Have	Been	Cured	 215,856	

Two-Step	Review	Signature	Mismatch	Rate	
Result:	non-FDEs	Would	Have	Flagged	215,856	EVBs	for	Curing	
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Analysis	B	Summary	

•  If	Experts	-	Forensic	Document	Examiners	(FDEs)	–		alone	were	used	to	review	the	

EVBs,	then	786,753	EVBs	should	have	been	cured.	

•  If	Trained	Novices	–	non-FDEs	–		alone	were	used	to	review	the	EVBs,	then	344,528	

EVBs	should	have	been	cured.	

•  If	non-FDEs	and	FDEs	BOTH	were	used	to	review	the	EVB	signatures	in	a	two-step	

process	(non-FDEs	reviewing	first,	then	FDEs),	then	215,856	EVBs	should	have	been	

cured.	

•  The	original	data	for	Analysis	B	including	images	is	found	in	PDF:	

•  	Analysis-B-Extended-Study.pdf	

•  The	original	date	for	Analysis	A	not	including	images	is	found	in	the	XLS	file:		

•  Analysis-B-Extended-Study.xls	
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Discussion	
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•  In	Maricopa	County,	1,911,918	early	voting	mail	ballots	(EVBs)	were	received	and	counted	

•  The	County	reported	1.31%	of	all	EVBs	or	25,000	EVBs	had	signature	mismatches	requiring	curing	

•  The	County	reported	that	0.031%	of	all	EVBs	or	587	EVBs	were	confirmed	mismatches	post-curing	

	

	

Discussion	
Summary	Analysis	
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•  In	Maricopa	County,	1,911,918	early	voting	mail	ballots	(EVBs)	were	received	and	counted	

•  The	County	reported	1.31%	of	all	EVBs	or	25,000	EVBs	had	signature	mismatches	requiring	curing	

•  The	County	reported	that	0.031%	of	all	EVBs	or	587	EVBs	were	confirmed	mismatches	post-curing	

•  As	the	results	show,	a	minimum	of	215,856	±2.7%	EVBs	should	have	been	cured		

•  Based	on	this	Extended	Study	that	yields	a	minimum	signature	mismatching	rate	of	11.29%	and	the	

County’s	post-curing	rate	of	2.3%,	4,965	EVBs	at	minimum	would	have	been	disallowed	

•  In	this	Extended	Study,	genuine	signatures	were	acquired	from	a	Maricopa	Deeds’	repository.		

Given	signatures	do	change	over	time,	this	Study	could	be	updated	using	the	County’s	genuine	

signatures	used	during	their	signature	verification	in	the	2020	General	Election.	

•  The	results	herein	are	based	on	using	the	minimum	signature	mismatch	rate	AND	assumes	that	

the	County’s	2.3%	post-curing	numbers	are	accurate.	

	

	

Discussion	
Summary	Analysis	
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Conclusion	
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Conclusion	

•  Maricopa	County	Election	Dept.	states	it	has	a	“rigorous	signature	

verification	process.”	

•  Of	the	1,911,918	EVB	signatures	verified,	the	County	reported	only	25,000	

were	flagged	as	signature	mismatches	requiring	review	–	“curing;”	and	after	

curing,	the	County	concluded	only	587	of	the	25,000	(2.3%)	to	be	“Bad	

Signatures.”	

•  This	Extended	Study	confirms	the	findings	of	the	earlier	Pilot	Study	and	

concludes	that	the	process	used	for	signature	verification	in	Maricopa	is	a	

flawed	signature	verification	process.	

AZ-SEN-22-0250-A-000304



© 2022. Dr. Shiva Ayyadurai.  All Rights Reserved.   113 

Conclusion	

•  The	Extended	Study	found	if	FDEs	alone	were	used	to	review	the	EVB	signatures,	then	at	a	

minimum	786,754	EVBs	would	have	found	to	have	mismatched	signatures	and	sent	to	

curing.	

•  If	non-FDEs	alone	were	used	to	review	the	EVB	signatures,	then	at	a	minimum	344,528	

would	have	found	to	have	mismatched	signatures	and	sent	to	curing.	

•  If	non-FDEs	and	FDEs	BOTH	were	used	to	review	the	EVB	signatures	in	a	two-step	process	

(non-FDEs	reviewing	first,	then	FDEs),	then	at	a	minimum	215,856	EVBs	would	have	found	

to	have	mismatched	signatures	and	sent	to	curing.	

•  One	constraint	of	this	Study	in	not	having	access	to	the	signature	files	from	the	County.	

•  Given	the	nearly	10x	difference	in	EVBs	to	be	cured	between	this	Study	and	the	County’s	

actually	number	cured,	if	the	County	were	to	provide	their	signature	files,	an	update	to	

this	Study	can	be	performed.	
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Future	Research	and	Questions	
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Future	Research	and	Questions	
•  Why	did	Maricopa	County	report	“up	to	25,000”	were	cured?	What	is	the	exact	number	of	cured	EVBs?	

•  There	should	be	at	least	two	(2)	EVB	envelope	images	for	each	EVB	that	was	cured.		According	to	Maricopa	

when	an	EVB	is	cured,	a	copy	of	the	original	EVB	envelope	is	copied,	stamped	“MCTEC	VERIFIED	&	

APPROVED,”	and	an	image	is	made.	

•  EchoMail	found	from	its	original	September	2021	research,	presented	to	the	AZ	Senate,	that	17,126	unique	

voters	had	at	least	two	(2)	EVB	envelope	images.		This	means	only	17,126	not	“up	to	25,000”	were	cured.	

Further	research	is	needed	is	required	to	resolve	this	matter.	

•  One	area	of	Future	Research	is	to	review	ALL	EVB	envelope	images	that	contain	a	“MCTEC	VERIFIED	&	

APPROVED”	stamp	and	validate	if	the	number	containing	those	stamps	match	the	total	count	cured	

•  Why	does	the	County	in	its	Signature	Verification	Guide	train	reviewers	to	allow	any	EVB	envelope	that	has	

“MCTEC	VERIFIED	&	APPROVED”	stamp?		How	can	a	EVB	envelope	have	such	a	stamp	BEFORE	curing?	

•  There	are	many	questions	on	how	signature	matching	rates	are	affected	by	training	and	context,	which	

should	be	actively	explored.	

•  A		future	study	is	planned	providing	an	economic	analysis	of	signature	verification	and	review.	
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From: Shiva Ayyadurai

To: fannm@cableone.net;  Randy Pullen

Subject: Re: Counterfeit Ballot Report

Date: Friday, February 4, 2022 6:55:22 AM

What I sent last night was quick notes.  I will put into a more formal 3-5 page document.  

On Thu, Feb 3, 2022 at 10:09 PM Shiva Ayyadurai <vashiva@vashiva.com> wrote:
Also, all graphs on the provisionals are simply restatement of the canvass data, now
rebranded and conflated  as “kinematic artifact detection.” Also as I shared earlier,  the ghost
voters in that are hyperboles at best as in the SunDevil precinct, for example.  Recall that
they had supposedly 87% ghost voters, but the precinct is ASU - student don’t have utility
bills. 

Sent from my iPhone

On Feb 3, 2022, at 9:55 PM, Shiva Ayyadurai <Vashiva@vashiva.com> wrote:

Per your request, I spent time reviewing the nonsense.

It was painful to read this utter rubbish. It is  filled with blatant prevarications
that demand either a full blown criminal investigation of fraud  of the author of
this rubbish or at minimum complete disassociation from him to ensure
integrity of the election integrity efforts and to honor those who are truly doing
the real work to identify real problems. 

Here are just a few of the points:

1) Page 7 :

The printers do not place MIC codes.  

The yellow dots are random. 

Total misrepresentation to state the ballots are printed in foreign countries

There is NO legal requirement to put MIC codes on the ballots

2) Page 9
The assertion that if ballots are misaligned that means they are counterfeit,  is
pure rubbish

On ballot-on-demand printers, mis-alignment is normal. 

In fact, the mis-alignment is easily corrected by software during processing. 
We’ve shown it in our own ballot image processing work.
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Any computer science student can write some basic code for homography to
handle this.

3) Page 10-12

False. This is not evidence of the use of unauthorized ballot papers.

To assert, using irrelevant and bogus pictures, that multiple types of ballot
papers were used is a pure fabrication.

Further, asserting this the basis of excessive adjudication is utter nonsense. 
Total BS built on a pile of BS.

Then asserting the bleed through was caused by such paper leading to
adjudication is false. Our ballot image analysis reveals there is absolutely no
basis in fact for this.

4) Bottom of page 16

The claim 335,000 ballots were affected,  has no  basis. Zero evidence.

Alignment problems are easily taken care of in software.

5)  Bottom of page 17.  

Alignment is easy to handle. 

The point is misaligned printing did not cause adjudication! Our ballot image
analysis demonstrates this.

6) Pg.17-22.

Repetition of the same inaccurate info on alignment. These nonsensical,
incomprehensible graphs, are  irrelevant.

7) Pg. 23
The ballot on demand printers didn’t  have color ink. This is normal to convert
color to gray scale. 

 Misrepresenting the facts.  

“Reprint” - false assertions w/o any basic in fact

8) p. 26
False.

9)  Fold as asserted here not an issue as EVBs folded by humans. 

10) The canvassing has nothing to do with his “kinematic” work.
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Sent from my iPhone
On Fri, Jan 28, 2022 at 3:59 PM Randy Pullen <rpullen13@gmail.com> wrote:

Jonan's report
With best regards,

Randy Pullen

---------- Forwarded message ---------
From: Karen Fann <karenefann@outlook.com>
Date: Fri, Jan 28, 2022 at 1:47 PM
Subject: FW: Counterfeit Ballot Report
To: Randy Pullen <rpullen13@gmail.com>

Is this the same report Dr. Shiva was referring to when he told us about how
Jovan’s data wasn’t correct?

 

From: Sonny Borrelli <Sonny4LD5@hotmail.com> 
Sent: Thursday, January 27, 2022 10:00 PM
To: Karen Fann <fannm@cableone.net>
Subject: Counterfeit Ballot Report

 

See attached. 

 

 

 

-- 
Office of V.A. Shiva Ayyadurai, Ph.D. 
VA SHIVA | Know the Truth - Find Your Way - Be the Light™
1.617.631.6874 | vashiva.com | twitter: @va_shiva

Advancing Health
CytoSolve® | Systems Health® | Your Body, Your System® | Know Thy Face™
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Inspiring Innovation
Innovation Corps | General Interactive | EchoMail® | ChefCare® | Millennium

Integrating East & West, Science & Tradition, Ancient & Modern
International Center for Integrative Systems | Certified R.A.W.® | Certified C.L.E.A.N.®

            

~ Innovation Anytime, Anyplace by Anybody ~ www.inventorofemail.com ~

Confidentiality Notice: The information contained in this email and any attachments to it is

intended only for the use of the intended recipient and may be confidential and/or

privileged.  If any recipient of this communication is not the intended

recipient, the unauthorized use, disclosure or copying of this email and any accompanying

attachments or other information contained herein is strictly prohibited, and may be

unlawful.  If you have received this communication in error, please immediately

notify the sender by return email, destroy this email and any and all copies thereof

(including any attachments) without reading them or saving them in any manner.  Thank

you.

-- 
Office of V.A. Shiva Ayyadurai, Ph.D. 
VA SHIVA | Know the Truth - Find Your Way - Be the Light™
1.617.631.6874 | vashiva.com | twitter: @va_shiva

Advancing Health
CytoSolve® | Systems Health® | Your Body, Your System® | Know Thy Face™

Inspiring Innovation
Innovation Corps | General Interactive | EchoMail® | ChefCare® | Millennium

Integrating East & West, Science & Tradition, Ancient & Modern
International Center for Integrative Systems | Certified R.A.W.® | Certified C.L.E.A.N.®

            

~ Innovation Anytime, Anyplace by Anybody ~ www.inventorofemail.com ~

Confidentiality Notice: The information contained in this email and any attachments to it is intended only

for the use of the intended recipient and may be confidential and/or privileged.  If any recipient of this

communication is not the intended recipient, the unauthorized use, disclosure or copying of this email and

any accompanying attachments or other information contained herein is strictly prohibited, and may be

unlawful.  If you have received this communication in error, please immediately notify the sender by return

email, destroy this email and any and all copies thereof (including any attachments) without reading them

or saving them in any manner.  Thank you.

----------------------------
This message (including any attachments) contains confidential information intended for a specific individual and purpose, and is
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protected by law. If you are not the intended recipient of this e-mail (even if the e-mail address above is yours), (i) you may not use, copy
or retransmit it, (ii) please delete this message and (iii) please notify the sender immediately. Any disclosure, copying, or distribution of
this message or the taking of any action based on it, is strictly prohibited.
----------------------------
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