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Inroducon
This invesgaon o Arizona’s voter rolls was prompted by a reques rom he Elecon Fairness Insue

Inc. Their reques was promped by research I have conduced in oher saes ha has ound:

New York: An esmaed 2 million illegal "clone" records, along wih our unusually complex and well-

hidden algorihms used in ID assignmen. These algorihms can predic voer saus, ideny clones,

reveal deleed SIDs, and add hidden atribues o records (Paquete 2023).

New Jersey: An encoded idencaon sysem ha ransorms and reverses ID numbers, poenally

allowing cover record idencaon (Paquete, in press).

Pennsylvania: ID numbers grouped by las digi prior o mapping o sae ID creaes added data channels

or poenally hidden atribues and record racking.

Ohio and Texas: Hidden atribues in voer records enable cover racking in populous counes.

Hawaiii: A agging mechanism on UUID numbers segregaed 10% o records, which have since been

deleed.

These ndings sugges he possibiliy o hidden atribues in voer roll daa elds, parcularly in unique

ideners like Sae ID (SID), Couny ID (CID), and Legacy ID (LID) numbers.

A undamenal rule o daabase managemen is ha all data should be transparent, traceable, and used

only or is inended purpose. The algorihms ound in various sae daabases violae his rule by

inroducing wha amouns o undocumened atribues ino he daabase. This makes i unraceable by

normal means and can enable manipulaons ha violae he inended purpose o he daabases.

This analysis is based on a version o Arizona’s voer rolls dated October 9, 2024.

This preliminary report seeks o ideny:

1. Paterns in ID number assignmens ha could encode addional inormaon hrough:
o Algorihmic segregaon o number ranges
o Sysemac caegorizaon
o Predictable sequences

2. Wheher such paterns, i ound, go beyond sandard ID assignmenmehods
3. Irregular records in sucien quanes o jusy cover racking

Noe: While all ID sysems use algorihms, his analysis ocuses on deecng unusually complex mehods
ha could be used o embed or organize inormaon wihin he ID srucure isel.



While me consrains preven a ull soluon o any algorihms ound (unlike in NY), heir presence and

capabilies can be demonsraed wihou complee reversal.

Inial resuls reveal a minimum o abou 590,529 cloned records in Arizona's current database, a

number sucien o jusy ID-racking algorihms. All o Arizona's 15 counes employ a complex

algorihm mapping VRAZ numbers to Regisraon ID (RID) numbers. Noably,Maricopa and Pima

counes, which ogeher accoun or 65.24% o all regisraons, have variaons no ound in oher

counes.

Data Sources and Processing

Database Files

Daa was obained rom he Arizona Secreary o Sae websie (azsos.nexreques.com) in 14 les:

• 2 PDF documens conaining daa documenaon
• 12 voer regisraon record les, organized by:

o Voer saus (Acve, Canceled, Inacve, Suspicious)
o Pary aliaon (Democra/Republican/Other) or Maricopa Couny only
o Geographic locaon: Maricopa Couny, Pima Couny, and wo combined les or smaller

counes (Apache-La Paz and Mohave-Yuma)

Inial Processing
All classicaons embedded in le names were preserved in elds when consolidaed ino a single

daabase. Approximaely 500,000 records were ound o have exac duplicaes, resulng in over 1 million

total records in his group. An SQL scrip idened and removed hese duplicaes, leaving only one copy

o each unique record. Afer imporng and processing or duplicae removal, 6,851,732 records

remained or analysis.

Clone Records

Clone/Duplicae disncon
Duplicaes are records idencal in all elds. The "Original" is he rs record in any maching group, while

"Duplicaes" are addional idencal records o be deleed.

Cloned records, like biological clones, can dier rom heir original ye share core idenying rais. While

clones may vary in many elds, hey share enough personal idenying inormaon (PII) o srongly

indicae hey represen he same person. Each clone has is own voer ID number, allowing i o uncon

independenly in he vong sysem. Under HAVA Secon 303(a)(1)(A), each voer should have only one

"unique idener" in he sae sysem. Having mulple voer IDs or he same person creaes illegal

mulple regisraons ha can be used independenly, unlike harmless duplicae records.

Legal Context
New York law esablishes a specic mehod o preven he creaon o duplicate records: regisraon

applicaons mus be checked agains exisng records using rs name, las name, and dae o birh.

When hese mach, urher vericaon using driver's license or las our SSN digis is required. I one o



hese also mach, processing a new regisraon wih a dieren voer ID would violae ederal and sae

law. While his maching proocol is designed o preven duplicae records, i would also preven clones.

The presence o numerous clones in sae daabases indicaes non-compliance wih hese requiremens.

Clone Deecon Mehodology

Arizona's voer daabase provides birh year (no ull birh dae) or maching voer records. Three
maching mehods were used o ideny clone regisraons:

1. Firs Name + Las Name + Birh Year
2. Firs Name + Las Name + Middle Inial + Birh Year
3. Firs Name + Las Name + Phone Number (rare bu highly reliable)

Sascal Validaon
Based on acual name disribuon daa rom Arizona's ull voer roll (populaon 6,851,732), sascal

analysis predics approximaely 680 alse posives using Mehod 1, 25 alse posives using Mehod 2,

and less han 1 alse posive using Mehod 3. These esmaes are derived rom he observed requency

o 459,773 unique las names and 185,011 unique rs names in he populaon, accounng or an 80-

year span o birh years. Mehod 3, while mos accurae, is limied by phone number availabiliy in voer

records.

Findings (Clone records)
The number o clone regisraons ound ar exceeds sascal expecaons. Agains an expeced 680

alse posives or Mehod 1, we ound 1,176,645 maches. Mehod 2, wih an expeced 25 alse

posives, ound 691,109 maches. Mehod 3, wih less han 1 expeced alse posive, ound 67,464

maches. The oal unique maches across all mehods (1,181,058) yields a minimum esmae o

590,529 clone regisraons (8.62% o regisered voers), afer accounng or he original records needed

o generae each mach. Even wih conservave esmaes o alse posives (under 1,000 oal across all

mehods), he impac on hese ndings is sascally negligible (Table 1).

Table 1 Clone counts by match method

Analysis o regisraon daes shows expeced spikes in presidenal elecon years (shaded: 1992, 1996,

2000, 2004, 2008, 2012, 2016, 2020), wih peak clone regisraons reaching 71,984 in 2008 and 93,356

in 2016. The daa reveals wo disnc paterns. A seady increase in boh oal volume and percenage o

clone regisraons rom 1990 (14.75%) o 2012 (23.27%) A sharp decline afer 2020, wih clone

percenages dropping rom 11.17% o 7.62% in 2024



Pre-1990 regisraons show 79,832 clones (15.20%). During 1990-2004, clone percenages remained

stable at 15-18%. Afer Arizona implemened HAVA (Help America Voe Ac) in 2004, clone percenages

climbed seadily, peaking a 24.17% in 2010. This suggess HAVA's ID requiremens paradoxically made it

easier to create clone regisraons (Table 2).

Table 2 Clones by year o regisraon, Arizona

While only 47.25% o idened clone records remain acve, heir connued presence in voer rolls is

problemac regardless o saus. Even i Arizona auhories idened and deacvaed hese duplicaes,

heir mere creaon violaes elecon law. The presence o over hal a million acve clone records

(558,052), combined wih evidence hamany deacvaed clones were previously acve or mulple

years, suggess sysemac regisraon issues ha cancellaon alone doesn' address. Mainaining hese

records in he sysem, even when deacvaed, creaes unnecessary vulnerabiliy since saus changes

require only simple daabase updaes.

Algorihms
Arizona uses wo voer ID ormas: 8-digi Regisraon IDs (RID) and 10-digi VRAZ Voer IDs. While all

records have RIDs, VRAZ IDs are only presen in 3,611,351 o 4,868,993 oal records.

VRAZ IDs begin wih a wo-digi couny code, assigned alphabecally (01=Apache hrough 15=Yuma).
However, Maricopa and Pima counes use "M" and "P" prexes respecvely, insead o heir
alphabecal codes (08 and 11), despie having sucien number ranges available in he sandard orma.
The number ranges unused by Maricopa and Pima, have no been assigned o any oher counes (Table
3).



Table 3 Arizona RID and VRAZ ID county ranges, sorted by RID

Counes are assigned sequenal RID ranges wih minimal gaps beween hem. Each couny also has a

dedicaed VRAZ number range, idened by eiher numeric prexes or 'M'/'P' or Maricopa and Pima.

While boh numbering sysems connue o be mainained in parallel, records creaed afer 2018 (RIDs

above 27,040,839) are assigned only RID numbers, no VRAZ numbers.

The placemen o unresriced IDs afer range-limited ones, and the out-o-sequence Maricopa and Pima

ranges, obscures he couny range srucure. While daabase users may know abou couny-encoded

VRAZ prexes, his inormaon isn' public. Since he algorihms operae on original ID ranges raher

han curren couny lisngs, moved voers' records urher mask hese paterns.

Preliminary resuls
Voer regisraon records ypically show correlaed progression o ID numbers and regisraon daes. For

example, Faireld Couny, OH mainained consan SID numbers unl a sysem change (around CID

170,000), afer which SID numbers increased seadily wih CIDs (Figure 1).

Figure 1 Fairfield Couny, Ohio, scaterplo CID and SID numbers show correlaon over me



Scaterplos

Scaterplos o Arizona's 15 counes reveal non-sandard ID assignmen paterns. While Apache Couny
(Figure 2) shows a general ascending rend similar o Faireld Couny, OH, i conains several anomalies:

• A main diagonal line wih regular progression
• A disnc vercal column o scatered poins midway
• An isolaed horizonal block o records
• An abrup patern change in he nal quarer o records

These eaures sugges deliberae complexiy raher han naural regisraon progression or sysem
updaes.

Figure 2 Apache Couny, AZ scaterplo (X: VRAZ, Y: RID)

A closeup o Apache Couny's scaterplo (Figure 3) reveals complex paterns hidden in he apparenly

linear progression. Raher han sequenal assignmen, he ID numbers orm disnc clusered segmens.

Boh VRAZ and Regisraon IDs show overlapping ranges, wih mulple VRAZ numbers corresponding o

similar RID ranges and vice versa. This srucured dispersal appears inenonal raher han random.



Figure 3 Apace Couny, AZ scaterplo closeup view, (X: VRAZ, Y: RID)

Random daabase aracs or independen ID assignmens would show irregular scatering or simple

linear relaonships. Insead, we see mahemacally precise clusering wih regular spacing and

consisen segmen sizes. These paterns repea across dieren ID ranges and mainain heir srucure

despie overlapping assignmens. Such geomeric regulariy requires deliberae coordinaon beween

he wo ID sysems.

Unlike oher counes wih single ranges, Maricopa has hree disnc RID ranges - appearing rs, hird,
and seveneenh in he sequence o seveneen oal ranges. Each range shows unique characeriscs,
warranng separae analysis.

The rs range (Figure 4), shows srucured paterns similar o Apache Couny, bu runcaed. The overlay
grid reveals:

• Uniorm block widhs in VRAZ numbers (X-axis)
• Regular subdivisions: each block quartered in both dimensions
• Consisen RID spacing (Y-axis), despie a narrower range han VRAZ



Figure 4Maricopa Couny, AZ, Tranche 1, wih overlay. (X: VRAZ, Y: RID)

A close-up oMaricopa's rs block reveals an inricae, inerwoven srucure o ID assignmens (Figure

5), The patern shows:

• Mulple parallel diagonal srands ha cross and inerleave

• Regular spacing beween srands, creang a braided appearance

• Consisen angles and disances in he crossings

• Precise coordinaon beween VRAZ and RID progressions

Figure 5Maricopa Couny, AZ, "braided" patern in ID number close-up

A rank analysis o hese numbers reveals a deliberae patern in how VRAZ and RID numbers correspond.

When sored by RID, he relaonship beween VRAZ and RID ranks ollows a precise mahemacal

sequence:



The block is divided ino secons labeled a-d (Figure 6), each conaining 8 groups o 1,000 numbers.

While RID ranks progress sequenally upward (Y-axis), VRAZ ranks (X-axis) ollow a cyclic patern:

Firs rank pair: 4X/1Y

Second rank pair: 1X/2Y

Third rank pair: 2X/3Y

Fourh rank pair: 3X/4Y

This sequence repeas vercally hrough each block, creang he characerisc braided patern. A

sandard ID assignmen would show maching or nearly maching ranks; his patern shows inenonal

mahemacal redisribuon.

Figure 6 Close-up Maricopa Couny, rank value analysis (X: VRAZ, Y: RID)

The 'Braid' algorihm shares key eaures wih New York's 'Shingle' algorihm (Figure 7) hough hey dier

in execuon. Boh use cyclic permuaon and slope-aligned clusering, bu he Shingle (ound in

~700,000 o New York's 21.5M records) shows a looser, more sepped patern compared o he Braid's

gh inerweaving. Their srucural similaries sugges relaed design principles despie disnc

implemenaons.



Figure 7 Nassau Couny, NY, Shingle algorihm secon close-up (X: Couny ID, Y: Sae ID)

Maricopa's second tranche (Figure 8) combines wo disnc paterns: he Braid algorihm seen in he

scatered diagonal secons, and a dense block patern similar o New York's 'Meronome' algorihm. The

block patern lls he coordinae space by disribung ID numbers across he ull range o boh axes, like

a graphics program's ood ll. This approach requires disconnecng ID assignmens rom regisraon

daes and risks number collisions by using he enre range o one axis or each sep o he oher.

Figure 8Maricopa Couny, Second Tranche, medium zoom (X: VRAZ, Y: RID)

A close-up view o he seemingly solid block reveals he Meronome's rue srucure (Figure 9) Rather

han complee coverage, i creaes a precise scater patern wih deliberae spacing beween poins. The

disribuon suggess a mahemacal ormula using roaed coordinae ses, creang wha appears o be

pseudo-random bu geomerically conrolled gaps hroughou he number space.



Figure 9Maricopa Couny, Second Tranche, closeup (X: VRAZ, Y: RID)

The Maricopa sysem employs wo sophiscaed mahemacal paterns ha share a concerning

characerisc: boh add unnecessary complexiy o wha should be simple sequenal ID assignmens.

The 'Braid' patern uses cyclic permuaon o inerweave ID sequences, while the Metronome-like

patern creaes precisely conrolled pseudo-random disribuons similar o hose used in compuer

graphics algorihms.

Neiher patern serves any legimae adminisrave purpose. Voer regisraon IDs should be:

• Sequenal or near-sequenal

• Traceable o regisraon order

• Simple to audit

• Free rom unnecessary complexiy

Insead, boh paterns appear designed o obscure relaonships beween records while mainaining

plausible deniabiliy hrough mahemacal precision. This level o algorihmic sophiscaon in ID

assignmen acvely works agains daabase ransparency and audiabiliy.

These algorihmic ransorms beween VRAZ and RID numbers eecvely creae a cover daa channel.

When one se o numbers is mapped o anoher hrough complex paterns (like he "Braid" or

"Meronome" algorihms), he mapping isel can encode addional inormaon. For example:

1. The posion o an ID wihin hese paterns (which srand o he braid, which quadran o he
block) becomes an implici atribue o ha record.

2. Since hese posions ollow precise mahemacal sequences (like he 4-1-2-3 cyclic permuaon
seen in Maricopa Couny), hey can be used o sysemacally ag or caegorize records wihou
adding visible daabase elds.

3. This hidden caegorizaon persiss even when records are moved or modied, since i's
embedded in he relaonship beween he wo ID numbers raher han sored as explici daa.

This capabiliy or cover record agging becomes parcularly concerning given he presence o over
590,000 clone records and 476,000 quesonably acve records - as hese could be sysemacally racked
and managed hrough heir posions wihin hese algorihmic paterns.



The appearance o similar patern elemens across all Arizona counes - including vercal breaks, dense

blocks, and coordinaed patern shifs - indicaes hese algorihms were implemened a he sae level

raher han developed independenly by counes. Such consisency in unnecessary complexiy across

jurisdicons suggess cenralized conrol o ID assignmenmehods.

Complex ID Assignmen Sysems and Hidden Records

Daabase ID sysems ypically use simple sequenal numbering unless specic requiremens demand
more complexiy. In voer regisraon daabases, sequenal ID numbers provide ransparency and easy
auding.

The presence o an unnecessarily complex ID sysem suggess a need o coverly manage signican
numbers o records. This relaonship appears in pracce: New York and Wisconsin, wih an esmaed 2
million and 500,000 illegal duplicae regisraons respecvely, boh use complex ID sysems. Arizona's
esmaed 590,529 clones (8.62% o 6.85M records) and is sophiscaed ID algorihms sugges he same
patern - complex ID sysems correlang wih illegal excess regisraons.

Non-vong acve records

I a voer misses boh he 2020 and 2022 ederal general elecons (marking wo consecuve ederal
elecon cycles wih no acviy), hey should be marked inacve and sen a noce afer he 2022
elecon.

O Arizona's 4.3 million acve records, 1.1 million show no vong acviy in any elecon rom 2020-
2024, including boh ederal general elecons (November 2020 and November 2022). While 633K o
hese were regisered afer 2019, he remaining 476K records show no acviy across all lised elecons
and were regisered beore 2020. These records should have been marked inacve afer he November
2022 elecon, ye remain lised as acve. This represens a clear deviaon rom sauory requiremens
or mainaining voer roll accuracy. The persisence o hese records hrough hree elecon cycles raises
quesons abou lismainenance procedures.

Comments
While benign explanaons are possible, Arizona's daabase pracces signicanly deviae rom indusry

sandards. Privacy and securiy canno jusy hese complex ID sysems - he Naonal Voer Regisraon

Act (1993) requires public access o all voer roll daa. Any atemp o obscure or proec inormaon

hrough complex ID assignmen violaes hese public disclosure requiremens.

Daabase adminisraon pracces also ail o explain he observed paterns. While sysem evoluon,

adminisrave eciency, backup sysems, or mul-oce processing migh jusy some complexiy, hey

canno accoun or:

• Sophiscaed mahemacal relaonships beween VRAZ and RID numbers

• Deliberae cyclic permuaon (4,1,2,3) and pseudo-random disribuon

• Consisen patern mainenance across all counes

• Violaon o daabase bes pracces



The precision and complexiy o hese paterns, parcularly he Braid and Meronome algorihms,

sugges deliberae design raher han adminisrave convenience.

This sudy o Arizona's voer rolls reveals evidence omulple ID number assignmen algorihms. These

appear overly complex, poenally enabling daa segregaon and hidden atribue assignmen. The

presence o 475,946 apparenly inacve records or 5 or more years exceeds normal error rates or

accepable adminisrave sandards. Such a large number o problemac records could poenally

impac elecon oucomes imanipulaed. The presence o an esmaed 590,529 cloned records

represents an addional and unnecessary risk o elecon inegriy in Arizona.

These ndings sugges poenally problemac managemen o Arizona's voer roll records. The

algorihm's use creaes a hidden classicaon sysem or daa segregaon, posing a securiy risk. The

high number o quesonable records exacerbaes his risk, as hey could be arges or voer roll misuse -

a concern recently realized when Wisconsin mailed absentee ballots o inacve voters.

Arizona should invesgae:

• When and by whom he algorihm was inroduced
• Is inended purpose
• Associated costs
• Prior awareness among ocials
• The presence o clone records

Addionally, Arizona should consider removing all excess (clone) records and those incorrecly marked as
acve. Reaining unusable vong records serves no legimae purpose. I preserving voer hisory is a
concern, hese records could be archived separaely rom he acve rolls.

These ndings sugges poenal sysemic issues in voer roll managemen and warran urher

invesgaon.
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Appendix
Scaterplos or all 15 Arizona counes, in alphabecal order:













i This was ound by researcher Vico Berogli, o Pennsylvania


