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Abstract

The 2006 midterm elections in Florida have focused atterdgio undervotes, ballots on which no
vote is recorded on a particular contest. This interest wasked by the high undervote rate—
more than 18,000 total undervotes out of 240,000 ballots-emsFlorida’s 13th Congressional
District race, a race that, as of this paper’s writing, wasaked by 369 votes. Using precinct-level
voting returns, we show that the high undervote rate in thte Cdngressional District race was
almost certainly caused by the way that one county’s (Staa$electronic touchscreen voting
machines placed the 13th Congressional District race alfw/&lbrida Governor election on a
single screen. We buttress this claim by showing that esdiaarily high undervote rates were
also observed in the Florida Attorney General race in Chtarland Lee Counties, places where
that race appeared below the Governor race on the same sddsarg a statistical imputation
model to identify and allocate excess undervotes, we findhiese is a roughly 90 percent chance
that the much-discussed Sarasota undervotes were pivotagivery close 13th Congressional
District race. Greater study and attention should be pdmbtoalternatives are presented to voters
when touchscreen voting machines are employed.



1 Introduction

Despite widespread concerns that electronic voting mashadopted in the wake of the 2000
presidential election would wreak havoc on the recent 20i@éamm elections, reports of election-
altering ballot machine failures have thus far been redatifew. Although the midterm elections
included a number of closely contested United States S€aaje Virginia), United States House
(e.g., the 2nd Congressional District in Connecticut), aatedsevel (e.g., the Vermont state audi-
tor) races, few observers or participants have claimedaimdtlems in election administration are
to blame for the defeat of a preferred candidabadeed, compared to the controversies surround-
ing balloting in the 2000 Presidential race in Florida (eMerzer 2001, Posner 2001), the 2004
Presidential race in Ohio (e.g., Freeman & Bleifuss 2006),tha 2004 Washington gubernatorial
race (in which the final margin separating winning from lgstcandidate was 261 votes out of
over 2.8 million total votes), the aftermath of the 2006 rardt elections has so far been relatively
pacific.

Prior to the 2006 elections, concerns over touchscreengédcused primarily on the suscep-
tibility of electronic voting to tampering and a lack of iqEndently verifiable audit trails (e.qg.,
Feldman, Halderman & Felten 2006). It was widely agreed etettronic voting machines were
superior to the punchcard systems that in some cases thagedpnsofar as electronic machines
prevent overvotes (selecting more than one candidate wea gontest) and produce fewer under-
votes (instances in which no candidate is selected) as Wietiiqall 2003, Carrier 2005). A widely
noted virtue of touchscreen machines is that they can begroefi to draw a voter’s attention to
races that the voter initially overlooked or otherwiseddikto record a preference; this is called
second chance voting (Celeste, Thornburgh & Lin 2005). Intewnd touchscreen machines can

be programmed to operate in many different languages.

IDemocrat Jim Webb defeated Republican incumbent Georga Al 9,329 votes in the Virginia Senate election;
Democrat Joe Cortney defeated incumbent Republican Rom&is by 91 votes in Connecticut’s 2nd Congressional
District; and, Republican incumbent Randy Brock is at theetof this paper’s writing leading Democrat Tom Salmon
by 137 votes in the Vermont state auditor election pendirecaunt.



Despite these virtues, the 2006 election revealed thahsmmeen machines do not uniformly
produce low undervote rates. Indeed, in some instancesisoteen voting machines appear to
have generated very high undervote rates, most notablyoindéls 13th Congressional District
(hereafter CD 13).

The election night canvass in CD 13 had Democrat Christineidgsiosing to Republican
Vern Buchanan by some 377 votes; this very narrow margindrigiyan automatic recount under
Florida election lavf. According to the recount, Buchanan beat Jennings by 119¢428,741
votes—a margin of only 401 votésThe same count revealed that 21,303 ballots, approximately
8.2 percent of those cast, in CD 13 recorded no candidateehothe House rack The under-
votes were heavily concentrated in Sarasota County, thedaaj the five counties contributing to
CD 13. The other four counties are Charlotte, DeSoto, HardekManateé. Ignoring absentee
ballots, which are optical scan, and focusing only on toaen ballots, the CD 13 undervote rate
is 14.8 percent.

What accounts for Sarasota County’s extraordinarily highemvate rate in the CD 13 contest
is the focus of this paper. Beyond what the prevalence of CD Hémwotes might reveal about
touchscreen voting in general, they also form the basisrofidgs’s legal challenge to Buchanan’s

election. According to her legal complaint, “The vote tstal the certification are wrong because

2See “Analysis suggests undervote caused by ballot desigetald Tribune November 15, 2006,
downloaded fromht t p: / / her al dtri bune. com apps/ pbcs. dl | /articl e?Al D=/ 20061115/ NEW5/
611150751/ - 1/ NEWS0521.

3The Florida Secretary of State calls this “2nd Set of Undaffi®Returns,” Seéhtt p: // el ecti on. dos.
state.fl.us/el ections/resultsarchive/enight.asp. The recount vote totals cited here do not in-
clude overseas and military ballots which, as of this papariting, have not been counted. As of this paper’s writing,
the certified margin between Buchanan and Jennings haskstar869 votes, and Jennings has formally contested the
election outcome.

4This count includes a handful of so-called overvotes in Wiaio/oter voted for more than one CD 13 candidate.
Overvotes, which are invalid of course. can be cast by vetlisuse optical scan ballots but not by those using elec-
tronic touchscreen machines. The latter are often calleB & Direct Recording Electronic) machines. Initial CD
13 recount results were downloaded fromt p: / / el ecti on. dos. state. fl. us/ pdf/cert CanvasCom
pdf .

SPre-recount and in some cases certified canvasses can bleddachfromht t p: / / www. char | ot t evot es.
coni (Charlotte County)ht t p: / / www. har deecount yel ecti ons. conl (Hardee County)at t p: / / www.
vot emanat ee. conl (Manatee County), antt t p: / / www. srgel ecti ons. conl (Sarasota County). The
pre-recount canvass from DeSoto County was faxed to the@eu#imd is available from them.



they do not include thousands of legal votes that were caSamsota County but not counted
due to the pervasive malfunctioning of electronic votingchines.® CD 13 undervotes have also
motivated a lawsuit by Sarasota voters who claim that thegweenfranchised by the failure of
Sarasota County’s touchscreen machines. The plaintiffssiawsuit are requesting a re-vdte.

Whether it is correct to attribute Sarasota’s high undervate to “machine malfunction” is
in part a question of engineering and in part a question ofasgics (what exactly constitutes a
“malfunction?”). While we cannot directly address engimeglissues here and do not presume
to provide a legal definition of “malfunction,” what we do prde is careful documentation of
the extent of the undervote problem and its likely effecttmmelection outcome in Florida’s 13th
Congressional District. Although we cannot definitivelyerdut the possibility that there was
some voting machine malfunction in the sense that SarasatatZs touchscreen machines failed
to record and tabulate actual screen touches, we noneatldgeshow that such a malfunction must
have been very localized if it had occurred. To the point,iYfaéronics used in Sarasota did not
produce unusually high undervote rates in other races.h&umore, unusually high undervote
rates did not occur in other races in which candidate butieere located in a similar position on
the screen to the candidate buttons for CD 13 as one might eXpmrtain areas of the screen
were less likely to register a touch.

While the Sarasota undervote problem appears to be isolatde tCD 13 race, it does not
appear that the undervote rate is attributable to featdtbe @andidates themselves, the office they
were contesting, or to features of the Buchanan-Jenningpagm Indeed, elevated undervoting
was not observed in CD 13 outside of Sarasota County nor wasétare of absentee balloting

within Sarasota. As we demonstrate below, the most likelgriduor the high CD 13 undervote

5The Jennings complaint was downloaded frdrht p://www. her al dt ri bune. conf asset s/ pdf/
SH81371120. PDF on November 21, 2006.

"This lawsuit is supported by various election advocacy gsoBee the press release, titled “Sarasota Voters File
Lawsuit for Revote in Congressional Race,” issued by thammation, People for the American Way. The release,
which points out that the voter plaintiffs are both Demogaid Republicans, can be foundhat p: / / www. pf aw.
or g/ pf aw gener al / def aul t . aspx?o0i d=23142.



rate is ballot layout. As has been noted in a variety of pressuants, among counties participating
in the CD 13 race only in Sarasota was the CD 13 race itself placékde same ballot screen with
the Governor’s race which include seven alternative caatdgl(including a write-in line). In other
counties and on Sarasota’s absentee ballot, CD 13 appeartdown ballot screen, next to (in a
horizontal sense) the Florida United States Senate raedgmg with a large number of other races
in the case of optical scan ballots.

To further buttress our conclusion that the CD 13 undervabdlpm resulted from the ballot
layout used in Sarasota County, we show very similar effed@hiarlotte and Lee counties in which
the race for Florida Attorney General was combined with tloze®nor’s race on a single ballot
screen. We find that Charlotte County’s ballot format is asgedi with an excess of undervotes
that was roughly twice as prominent as found in Sarasota’s &bBallots (and Lee County’s ballot
format in the Attorney General race is similar although noitejas pronounced). The focus in
the public on the CD 13 race over the Attorney General contestymably reflects the fact that
the former race was exceedingly close whereas the Florit@a&gy General was close but not
recount-close, so to speék.

It remains possible, of course, that a programming or def&ggnin Charlotte County’s, Lee
County’s, and Sarasota County’s touchscreen machines clusgdte counts when a race (either
the CD 13 rate or the race for Florida Attorney General) wasqidaon the same page as the
Florida Governor’s race. However, it is our belief that the CPundervote problem is most likely
is related to the combination of a high-profile contest witlar@e number of alternatives being
placed on same screen as a race with only two alternatives.

The question of disparate impact of an election adminisimgbractice (in our case, a ballot
format) is central to any analysis of electoral institusand is obviously of paramount interest

in CD 13 where the recorded electoral margin between Buchamérennings was razor thin.

8According to official results from the Florida DepartmentSifite, the winning Florida Attorney General candi-
date, Bill McCollum, received 52.7% of the popular vote. §inning percentage is presumably not sufficiently large
so as to think that voters could anticipate the results oftherney General race prior to election day.



Whatever doubt remains about the fundamental cause of tpe tarmber of CD 13 undervotes
in Sarasota County, we can say with very high confidence tleatitidervote patterns observed in
the CD 13 race would not have obtained had Sarasota votergbesented with the same voting
machinery and ballot layouts used elsewhere in CD 13. Ovarslve explain in detail later, our

statistical models suggest that there is a 90 percent chihatdennings would have won the CD
13 election had voting in Sarasota employed the machinethbatiots layouts used elsewhere in
the district. In particular, we find that Jennings would hpieked up between 103 and 2080 had
this been the case.

In the sense of documenting what appears to be a dispara@etmian election administration
practice, this paper is similar to previous studies of unagng and residual vote rates (undervotes
plus overvotes) more generally, many of which have focusgoumchcard voting technology. The
literature on residual vote rates has demonstrated thhtregdual vote rates are associated with
particular kinds of voters and are often concentrated indducation, minority, and (consequently)
more Democratic precincts (Brady, Buchler, Jarvis & McNul§02, Tomz & van Houweling
2003).

In Section 2 we provide some background on the CD 13 race ancheoton three explana-
tions purporting to explain the high undervote rate in tloistest. In Section 3 we present evidence
that the undervote patterns in CD 13 are consistent withieleadministration problems and not
with other claims about their causes, and we show by anatysither races beyond CD 13 that
the mechanism behind the Sarasota undervote rate is a fmtoat problem. In Section 4 we
show that the CD 13 outcome at the time of this paper’s writiBtehanan over Jennings by ap-
proximately 369 votes—could well have been reversed in Bseiace of said problems. Section
5 considers caveats and explains the data needed to bdsergsoquestions raised in this paper,

and Section 6 concludes.



2 Background

Florida has 25 Congressional Districts and 67 counties, apdoaimately midway up the Gulf
Coast sits Sarasota County. Sarasota and its 156 electiorreleipgis lie completely within the
13th Congressional District and this district also includags of Charlotte County (eight election
day precincts) and Manatee County (134 election day presisotne of which are split between
CD 13 and CD 11, the 11th Congressional District in Florida) alhdfaDeSoto and Hardee
Counties (15 and 12 election day precincts, respectivelfe five CD 13 counties vary in their
use of voting technologies: Charlotte and Sarasota bothMasenic touchscreens, manufactured
by Election Systems and Software (ES&S), for their electiap and early voters whereas DeSoto,
Hardee, and Manatee use optical scan voting. All five cosntée optical scan ballots for absentee
voting, and we will return later to the fact that in this setcounties (and others as well) there is
variance across election day voting technology and absewnteng technology.

The fact that some CD 13 ballots do not contain a vote for a goféoe does not imply a
failure of the machinery used to record votes nor does ityrtipg existence of any sort of election
administration deficiency. Intentional undervotes (alsmmonly known as roll-offs and drop-
offs) are a feature of every election. Indeed, the state ohN& offers voters the explicit option of
“None of the Above Candidates” when voting in state-wide sa@ad this option was exercised
by an average of 4 percent of voters across the seven stdéeeamntests held in the 2006 midterm
election (Nevada turnout was 585,986 votéfs)Beyond discontent with available candidates,

deliberately choosing not to vote in a particular contesy medlect indifference among possible

SWhat is typically called a “precinct” in the vernacular of tkd States elections is what we call an election day
precinct, i.e., a place where voters physically go to vatedntrast, one can also speak of “absentee precincts,hwhic
are collections of absentee voters albeit not physicahgdibcations. Some counties (e.g., Hardee in 2004) have a
single absentee precinct which includes all of the courdipsentee votes; others have multiple absentee precincts
(e.g., Sarasota in 2004), and others (e.g., Sarasota ir) 2886ciate every absentee voter with a single election day
precinct at which she would have voted had she voted on etedty.

®Data on vote choices are from the Nevada Secretary of Stadéficial Vote Summary(htt p:
/] sos. state.nv.us/nvel ecti on/ 2006St at eW deGener al / El ecti onSummary. ht m). The turnout
figure is from http://ww. secretaryofstate. biz/nvel ection/2006St at eW deCener al /
Vot er Tur nout . ht m



candidates or uncertainty about how or why to vote. Presiynsame of the average additional
1.8 percent of Nevada ballots which contained no vote ingin@ses reflects intentional abstention.

Nonetheless, the 8.2 percent undervote rate in Florida’s &nlconjunction with the 13 per-
cent percent such rate in Sarasota County, was quickly ldibglenany observers as extraordinary.
As we show below, this observation is completely accuratga$hta’s approximately 13 percent
undervote rate in the CD 13 was extremely high. In modern geesial races, the intentional
undervote rates is generally thought to be around 2 pertetite 2004 presidential election, the
overall Florida undervote rate was approximately 0.36 gat,chis rate was 0.38 percent in Sara-
sota County, and it was 0.43 percent in counties that usedhsoueens manufactured by ES&S
(Florida Department of State 2005). In absolute terms gesdial undervote rates are not compa-
rable to Congressional district undervote rates producedrmdterm election. Nonetheless, the
figures above suggest that there is no reason to thprkori that Sarasota County is prone to high
undervote rates.

That election administration broadly defined affects vale rates and, relatedly, undervote
rates, is known (. Brady et al. 2001, Ansolabehere & Stewb2005) For instance, Wand, Shotts,
Sekhon, Mebane, Jr., Herron & Brady (2001) show that the tlyttgallot in Palm Beach County,
Florida, altered the winner of the 2000 presidential etegtand Mebane (2004) shows that same
result with regards to overvotes. Another election adrmai®n practice known to have effects
on vote totals, and hence on very close election outcomése isrder in which names appear on

ballots (Koppell & Steen 2004, Ho & Imai 2006).

2.1 Three Explanationsfor the Sarasota Undervote Rate

Several explanations—we focus on three—have been offesdd the cause of the seemingly
aberrant undervote rate in CD 13. As a side note, as of thisrlsapeting outright election fraud
or deliberate manipulation of voting machines with an ihtercause undervotes do not appear to

be among the more common conjectures.



2.1.1 Protest Undervotes

One explanation receiving some attention is that of thetgstoundervote” wherein voters abstain
from casting a vote in a particular race to express theiadistfor any and all candidates running
for office. Vern Buchanan, the Republican candidate in CD 13,spasulated that, as charac-
terized by theHerald Tribune “Voters’ disgust with the barrage of often negative cargpaads
and mailers could have contributed to the undervétdrideed, there is some evidence from U.S.
Senate races that the degree of negativity in a campaigrsesiased with relatively high under-
vote rates (Ansolabehere & lyengar 1995). Negativity-getlindifference and pure indifference
between candidates could have augmented what is a standdedvate rate in a Congressional

race.

2.1.2 Ballot Formatting

Nonetheless, hundreds of citizens who voted in Sarasod@mwplained about the ballot format
they faced, and that “The touch-screen [sic] ballot desigmcealed the candidates for the 13th
District.”*? What might these voters be alluding to in reference to the fiseomcealed” above?
The most commonly cited mechanism that may have led to vatefusion in CD 13 revolves
around the combination of different races on the same tauneba pages. In particular, in Sarasota
County alone among the five counties in CD 13 the CD 13 race appearthe same voting page
as the Florida gubernatorial race. Recall that Charlotte @mdsBta Counties both use iVotronic
touchscreens for their election day and early voters. Wheater \confronts an iVotronic, her
“ballot” consists of a sequence of pages of candidate choide both Charlotte and Sarasota
Counties, the first page of choices was for the Florida UnitatkeS Senate seat. In Charlotte, the
second page contained the CD 13 race only, but in Sarasota&tbed page contained the CD

13 and the Florida governor contest. In Charlotte, the gwdierial race appeared on the third

Hsee “Call for paper trail, new electioriferald Tribune November 16, 2006.
125ee “13th Congressional District recount: About the retdisterald Tribung November 16, 2006.



page and below it was the Florida Attorney General race. Thd page of the Sarasota ballot
contained the Florida attorney general race, the Floridef éhancial officer race, and the Florida
commissioner of agriculture race.

Figure 1 displays the first four pages of the Charlotte Coun62f@idterm election ballot.
As of this paper’s writing we do not have corresponding insaigem Sarasota County.The key
point here is variability across iVotronic counties: in Ab#te County, the CD 13 race was alone
on a page and in Sarasota it was paired with a multi-candrdate

In DeSoto, Hardee, and Manatee Counties, election day alydve#ers voted with two-sided,
optical scan ballots. There is no sense in which optical soéing involves repeated page-turning
as is common with touchscreens. A picture of the Manateetdalln Figure 2'* Absentee voters
in all five CD 13 counties used optical scan ballots roughlyilsirmo that of Manatee’s election
day ballot.

It has been conjectured that the placement of the CD 13 coftvestcandidates) next to the
gubernatorial contest (six candidates plus a write-in) st voters to miss the formét. Why
precisely this might be true is beyond the scope of this paBegsumably the questions, “How
many races on a page is too many?” and “How many candidateefion a page is too many?”
are amenable to experimental research on human-compteesctions just as the butterfly ballot

format was studied experimentally in Sinclair, Mark, Madravis & Soldat (2000).

2.1.3 Voting Machine Malfunctions

A third explanation for the high Sarasota undervote rate inlGs machine or engineering failure

of some sort® There are numerous possibilities in this area: softwaratog bugs that affected

13Source for the Charlotte ballot screenshots is email redeim November 15, 2006 from the office of the Charlotte
County Supervisor of Elections.

14Source for the Manatee County ballothist p: / / ww. vot emanat ee. coni Pol | Locat i onPub. asp?
Pol I i ngl d=856.

15See “Analysis suggests undervote caused by ballot desigmald Tribung November 15, 2006.

16See “Buchanan declared winner; rival Jennings suésrald Tribune November 21, 2006.



OFFICIAL GENERAL ELECTION BALLOT
CHARLOTTE COUNTY, FL
NOUEMBER 7, 2006

CONGRESS IONAL
UNITED STATES SENATOR
(Uote For One)
Katherine Harris
Bill Nelson
Floyd Ray Frazier
Belinda Noah
Brian Hoore

Roy Tamner

Urite-In

REP

DEH

NPA

NPA

NPA

NPA

e

REPRESENTATIVE IN CONGRESS
DISTRICT 13
(Uote For One)
Uern Buchanan

Christine Jemnings

REP

DEH

1]

‘ Page 1 of 15

(a) Page 1

Page 2 of 15

(b) Page 2

STATE

GOUERNOR & LIEUTENANT GOUERNOR
(Uote For One)

CHIEF FINANCIAL OFFICER
(Uote For One)

Charlie Crist REP
Jeff Kottkamp [ii}
Jin Davis DEH
Daryl L. Jones [ii}
Hax Linn REF
Ton Hacklin [ii}
Richard Paul Dembinsky NPA [ii}
Dr. Joe Snith
Johm Uayne Snith NPA
James J. Kearney [ii}
Karl C.C. Behn NPA
Carol Castagnero [ii}
Urite-In [ii}

ATTORNEY GENERAL

(Uote For One)

Bill McCollun REP

Ualter "Skip" Canpbell

LI

Ton Lee REP [ii}
flex Sink DEH [ii}
COMMISSIONER OF AGRICULTURE

(Uote For One)
Charles H. Bronson REP [ii}
Eric Copeland DEH [ii}

LEGISLATIVE
STATE REPRESENTATIVE DISTRICT 71

(Uote For One)

Hichael J. Grant REP

Urite-In

1]

Page 3 of 15

(c) Page 3

Page 4 of 15

(d) Page 4

Figure 1: The First Four Pages of Charlotte County’s 2006 NidtElection Ballot

Broadly speaking, then, we characterize the three sourcésed®D 13 undervote as due to

Sarasota’s iVotronics in a way that caused undervoteshgmeen misalignment problems that

caused voters to “miss” the candidates they intended tosstig other engineering flaws.

1) deliberate voter abstention; 2) ballot formatting; 3yi@eering problems with Sarasota’s iV-



Figure 2: Picture of Page 1 of Manatee County’s 2006 Midteraectdn Ballot (Type B04)

OFFICIAL GENERAL ELECTION BALLOT
MANATEE COUNTY, FLORIDA

NOVEMBER 7, 2006

your vote may not count.

TO VOTE, COMPLETELY FILL IN THE OVAL @ NEXT TO YOUR CHOICE.
Use only a #2 pencil, the marker provided, or a blue or black pen.
If you make a mistake, don't hesitate to ask for a new ballot. If you erase or make other marks,

To vote for a candidate whose name is not printed on the ballot, fill in the oval @, and write in
the candidate’s name on the blank line provided for a write-in candidate.

CONGRESSIONAL COUNTY NONPARTISAN
UNITED STATES SENATOR COUNTY COMMISSIONER DISTRICT COURT OF
(Vote For One) DISTRICT 6 - AT LARGE APPEAL

(Vote For One)

O Katherine Harris REP Shall Judge Thomas_ E_Stringer
O Bill Nelson DEM| (O Carol R. Whitmore Rep | Sr. of the Second District C_(JU[;
O Floyd Ray Frazier NPA| (O Sarah C. Meaker pew| OF Appeal be retained in office?
O Belinda Noah NPA O YES
O Brian Moore NPA NONRARFISAN O NO
O Roy Tanner NPA|  JUSTICE OF THE SUPREME CIRCUIT JUDGE,
O wmn COURT 12TH CIRCUIT
,,,,,,,,,,,,,,, REPRESENTATIVE IN Shall Judge R. Fred Lewis of the (9010;0’," Oﬂ)
CONGRESS Supreme Court be retained in
?
?ng;!)?gng G O Rochelle Taylor Curiey
O YES (© Preston DeVilbiss Jr.
O Vern Buchanan REP| (O NO SCHOOL BOARD MEMBER
(O Christine Jennings DEM JUSTICE OF THE SUPREME DISTRICT 4
COURT (Vote For One)
STATE
Shall Judge Barbara Joan Pariente O Bob Gause
GOVERNOR/LIEUTENANT of the Supreirrn‘i'%gs;( be retained © Joe Miller
GOVERNOR . PROPOSED
(Vote For One)
© YES CONSTITUTIONAL
O Charlie Crist / REP| (O NO AMENDMENT
Jeff Kottkamp
JUSTICE OF THE SUPREME NO. 1
O Jim Davis / DEM COURT CONSTITUTIONAL
Daryl L.
777777777777777 aniL. Jones Shall Judge Peggy A. Quince of ARTICAngEIIrImSNéE"lr.IrON 19
© MaxLinn/ rer| the Supreme Cf?urt’)be retained in State Planning and Budget
Tom Mackiin Gl Process
! i Proposing amendments to the
o Rg"j“’ Psau\ Eemb'“ky/ NPA| O YES State Constitution to limit the
r. Joe Smi O NO amount of nonrecurring general
revenue which may be
o Jjgg‘:zaj'né;rrr"‘\g\yl NPA| DISTRICT COURT OF APPEAL | appropriated for recurring
i fiscal year to 3
Shall Judge Darryl C. Casanueva PUrposes 1 any
O Karl C.C. Behm/ NPA|  of the Second District Court of | Poreent of the total general

Carol Castagnero

Appeal be retained in office?

(Vote For One)
O Bill McCollum
(O Walter "Skip® Campbell

REP
DEM

(Vote For One)

CHIEF FINANCIAL OFFICER

(@) O YES the Legislature; to establish a Joint
Write-in O NO Legislative Budget Commission,
hich shall issue long-
ATTORNEY GENERAL DISTRICT COURT OF APPEAL | froosial autiooke: 1o omove

Shall Judge Charles A. Davis Jr. of
the Second District Court of Appeal
be retained in office?

O YES
O NO

revenue funds estimated to be
available, unless otherwise
approved by a three-fifths vote of

financial outlooks; to provide for
limited adjustments in the state
budget without the concurrence of
the full Legislature, as provided by
general law; to reduce the number
of times trust funds are
automatically terminated; to
require the preparation and
biennial revision of a long-range

Tom L REP
O Tom e Wb AR TLIAC LTS state planning document; and to
S PEM | Shall Judge Edward C. LaRose of | establish a Government Efficiency
COMMISSIONER OF the Second District Court of Appeal | Task Force and specify its duties
AGRICULTURE be retained in office? O YES
(Vote For One) TS =
O Charles H. Bronson REP| O NO
© Erc Copeland DEM | DISTRICT COURT OF APPEAL

Shall Judge E. J. Salcines of the
Second District Court of Appeal be
retained in office?

O YES
O NO

VOTE BOTH SIDES OF BALLOT

otronic machines. This paper is purely a statistical egeraeind as such cannot directly address
the possibility that engineering issues lie underneathutidervote rates that we study. However,
to the extent that voter intentions or ballot formats appgeagxplain observed undervote rates,

this casts doubt on the conjecture that engineering isskeesdftware bugs are responsible for

11



the CD 13 undervote rate. Of course we cannot distinguishdstvballot format problems and
software/hardware bugs that perfectly mimic ballot forqpadblems. That is true of any sort of
statistical analysis of observed voting data.

Nonetheless, what allows us to study the factors that seéoreale caused the CD 13 under-
vote are the many sources of within- and across-countyvegian voting technologies and ballot
formats. Recall, as we noted above, that Charlotte and Sarhetit used iVotronic touchscreens
in the 2006 midterm elections. Thus, if there were a gen®btronic effect in the CD 13 race,
it would have affected both Charlotte and Sarasota underatés. And, if campaign negativity
unduly affected the CD 13 race, it should have affected akngoivho participated in it, not just
those in one particular county. Finally, within CD 13 therevagiance in ballot formats across
counties and across time of voting (election day/early dsgatee). Below we exploit all of these

sources of variance.

3 Evidence of Anomalous Undervotes

This section proceeds as follows. We first present a set @$ pihat highlight the large CD 13
undervote rate in Sarasota County. Second, we present &stirofiseveral statistical models
applied to undervote rates in CD 11, CD 13, and CD 14. Finally, eresicler a set of four non-
Congressional races (Florida governor, Florida attorneye®, Florida chief financial officer,
and Florida commissioner of agriculture), and we find strewiglence that the issues at work in

Sarasota were generic and affected undervote rates inraites as well.
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3.1 Evidence of Unusually High Undervote Ratesin CD 13

A sense of the magnitude of the Sarasota undervote rate in GB darent in Figure 5. In
this figure, which describes undervote rates for the five tesithat contribute to CD 13, Sarasota
is prominent in two ways. First, it has the largest electiay dersus absentee gap in undervote
rates. Second, it contributed the most votes of the five eesiit the CD 13 race. This means
that the Sarasota numbers in Figure 3 do not reflect the defveeiability that can affect smaller
counties, i.e., Hardee with 50 times fewer ballots than Ssea

Regarding the election day versus absentee gap in CD 13 uneeates, on election day the
CD 13 undervote rate was approximately 0.13% 0.00116), but Sarasota absentee voters had
an undervote rate of approximately 0.0254=¢ 0.00105). This translates to a difference of 0.114
(6 = 0.00156). In other words, election day voters in Sarasota County Weedimes as likely to
cast an undervote in the CD 13 race than their absentee cpartter

Absentee voters are a self-selected group, and perhapsoBa@bsentee voters are simply
much more attentive than Sarasota election day voters teruoids. This seems implausible in
light of Figure 4, which plots undervote rates in the Florldaited States Senate rate As is
evident in this latter figure, there is not much of a gap beiwtbe election day (1.3 percent)
and absentee (0.9 percent) Senate undervote rates in ardstike the five-fold difference we
observe in CD 13, here the election day Senate undervotesriss than twice as large than the
corresponding absentee undervote rate.

Although not pictured, a plot of election day, early, andeattse undervote rates in CD 13
in 2004 shows no dramatic differences between undervoés iatvarious counties and time of

voting. This is an important point because one could argat$arasota election day voters are

Figure 3, like most other figures in this paper, is based pilynan pre-recount returns. As of this paper’s writing
the pre-recount, publicly-available canvass for DeSotar@pdoes not break down CD 13 undervote counts by time
of voting, i,e., election day, early, and absentee. We ddaet access to a certified canvass from DeSoto County.
Finally, the figure does not include Manatee County presititit were split between CD 11 and CD 13.

18The United States Senate race was the first on the ballot aaibRlprida counties. According to certified vote
totals, Bill Nelson (Democrat, 60.3 percent) easily beahi§ane Harris (Republican, 38.1 percent) in the race.
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Figure 3: 2006 Undervote Rates among Counties CongressiosiaidDi 3.
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Note: the total of ballots in each county is listed in parests under county names.

perhaps unique in their willingness to incur high undervaties solely in Congressional races.

This argument is not very plausible in light of 2004 undeewattes:®

¥In 2004, Katherine Harris (Republican, 55.3 percent) defitdan Schneider (Democrat, 44.7 percent.).
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Figure 4: 2006 United States Senate Undervote Rates in thiel&lo
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Another perspective on the election day versus absentesrvotd difference in CD 13 is pro-
vided in Figure 5. Note that the preponderance of Sarasetimuts in the figure are above the
pictured 45 degree line: this means that they had electipmddervote rates greater than absentee

undervote rates. This is a feature unique to Sarasota Castige figure shows.

3.2 Analysisof Undervote Ratesin CD 11, CD 13,and CD 14

One limitation of the basic undervote result described alq@igures 3, 4, and 5) is that they do
not control for the fact that, presumably, there is varismo®ss CD 13 precincts in the underlying
tendency to undervote. Perhaps, that is, (some) Sarasaiagis had high undervote rates because
they tend to contain undervoters in general.

With this possibility in mind, we now consider regressioalgses that seek to explain precinct-

level undervote rates while controlling for precinct psatiship and undervote proclivity. We ana-
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Figure 5: Election Day and Absentee Undervote Rates in CD 13
US Congress District 13

Election day

0.00 0.10 0.20 0.30
Absentee

Note: Each red dot in the figure represents a Sarasota pracideach blue dot a non-Sarasota
precinct. The ellipses around the dots represent 95 pecoefitience sets.

lyze three separate United States House races, those in GID113, and CD 14, and this reflects
the fact that it would be inappropriate for us to study CD 13wiation from other Congressional
Districts in Florida. If what happened in the CD 13 contestngjue, i.e., if the undervote rate
in this race had idiosyncratic features, then we should exjmesee a lack of such features in
Congressional District races that are physically close to GD 1

As a caveat, however, we note that the CD 11 and CD 14 races wea¢ albclose elections.

In CD 11, the winning candidate received approximately 69of%e popular vote, and in CD
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14 the corresponding winning percentage is approxima&%. Non-competitive United States
House races are hardly atypical in Florida and outside dfhie only Congressional race recount
in Florida in the 2006 midterm elections took place in CD 13.

In the analyses that follow we divide each precinct in CD 11, GDahd CD 14 into election
day, absentee, and early voting components. We then regjrigsprecinct level the Congressional
race undervote rate (i.e., the total number of undervotgdeti by number of ballots cast) on the
United States Senate undervote rate, the fraction of U.Gat8eallots cast for the Democratic
candidate Bill Nelson, and indicator variables that contoolcounty effects and time of voting
(election day, early, and absentee) efféts.

Before turning to regression results, though, considereTabiwhich describes election day
and early voting technologies used in the CD 11, CD 13, and CD (4tms. Note that all such
counties used optical scan balloting for their absenteersoSarasota County, as made clear in the
table, is notable insofar as it used iVotronic touchscreenkdid not have its Congressional district
race on a separate page. The same thing applies to Lee Ccumiyyehich we have much more to
say later. As an aside, the order of top races in all Floridmties was United State Senate, United
States Congress, Florida governor, Florida attorney gérsera, Florida chief financial officer, and
Florida commissioner of agriculture. In this paper we do exdamine undervote patterns below
the commissioner of agriculture race.

Coefficient estimates from our CD 11, CD 13, and CD 14 regressi@nis dable 2! We see
from this table that precincts with high Senate undervatesrgend to have high Congressional un-
dervote rates and that the precinct-level relationshipsdxen these two variables are statistically
significant at conventional confidence levels (the threalpas for Senate Undervote Rate are all

less thanl x 10~°). This is consistent with Herron & Sekhon (2003), who shomgiballot data

20The intercepts in our regressions are suppressed, andyedsgions are weighted by number of ballots cast per
precinct.

2lundervote rates from the three Congressional districts@e®m be modeled hierarchically (since precincts are
nested within counties), and future versions of the papBitake advantage of this structure and also add additional
Congressional districts to the three considered here.
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Table 1: Election Day Voting Technologies Across Congressdi®istricts 11, 13, and 14

District County Technology Type Location of Congressionaitbict (CD) Race
11 Hillsborough Touchscreen AVC Edge Two column ballot, CEereght of Senate

Manatee Optical Scan Accuvote Paper ballot, multiple pages

Pinellas Touchscreen AVC Edge Two column ballot, CD racetiglsenate
13 Charlotte Touchscreen iVotronic  CD race on its own page

Hardee Optical Scan Accuvote  Paper ballot, multiple pages

Manatee Optical Scan Accuvote Paper ballot, multiple pages

Sarasota Touchscreen iVotronic  CD race on same page as govace
14 Charlotte Touchscreen iVotronic  CD race on its own page

Collier Touchscreen iVotronic  CD race race on its own page

Lee Touchscreen iVotronic  CD, governor, and atty. gen. ranesame page

that voters who undervote on one top race tend to undervotghams. Of course, it does not fol-
low from Table 2 that the same Florida voters who undervotethe Senate race also undervoted
on the Congressional race. Nonetheless, we also see froralileethat Democratically-leaning
precincts tend to produce disproportionately many undesyand this too is consistent with ex-
isting literature.

Table 2’s many indicator variables for county and time ofingteffects are summarized in
Figure 6. This figure has one bar for each county and Congressivistrict, and the value of
a bar is the difference between an election day effect of matiag minus the corresponding
absentee effect. For instance, the first bar in Figure 6 isadhht approximately 0.01 because, in
the CD 11 section in Table 2, the Hillsborough election dagafbn undervoting is -0.00088, the
absentee effect is -0.01092, and the difference betweee e effects is approximately 0.01.
Since Figure 6 shows differences in effects, it implicitgnerols for county-wide effects. That is,
if all Hillsborough voters had, say, relatively low undet&oates on account of some factor unique
to election administration in Hillsborough County, then #ffect of this factor would be present
in all three Hillsborough estimates in Table 2 and hence reggnt in the differences in Figure 6.

Positive values in the Figure 6 denote contexts where, cltinty for precinct characteristics,

there was more election day undervoting than absentee vottey. Clearly, the most dramatic
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Table 2: Results for Congressional District Regressions

District County Type Estimate Standard Error Summary Messur
11 Hillsborough Election day -0.00088 0.00482 n =659
Absentee -0.01092 0.00456 R? =10.89
Early -0.00528 0.00517
Manatee Election day -0.00513 0.01074
Absentee -0.00165 0.02168
Early 0.02339 0.03194
Pinellas Election day 0.00945 0.00625
Absentee 0.00039 0.00790
Early 0.00894 0.00893
Senate Undervote Rate 1.01316 0.05720
Senate Democratic Fraction 0.03806 0.00719
13 Charlotte Electionday -0.0421 0.0131 n=2891
Absentee -0.0388 0.0169 R?=0.90
Early -0.0432 0.0144
Hardee Electionday 0.0016 0.0088
Absentee -0.0057 0.0185
Early -0.0025 0.0126
Manatee Electionday -0.0372 0.0096
Absentee -0.0339 0.0093
Early -0.0377 0.0119
Sarasota Electionday 0.0737 0.0098
Absentee -0.0334 0.0096
Early 0.1111 0.0107
Senate Undervote Rate 1.1951 0.1849
Senate Democratic Fraction 0.0904 0.0165
14 Charlotte Election day 0.00107 0.00309 n =767
Absentee -0.00220 0.00423 R? =0.87
Early 0.00064 0.00372
Collier Election day 0.00061 0.00218
Absentee 0.00105 0.00225
Early -0.00133 0.00228
Lee Election day -0.00455 0.00233
Absentee 0.01469 0.00232
Early -0.00501 0.00251
Senate Undervote 0.50015 0.03548
Senate Democratic Fraction 0.02388 0.00419
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Figure 6: Effect Across Three Congressional Districts oCEbte Day versus Absentee Voting on
Undervote Rates Controlling for County, Precinct Partisgmsimd Precinct Tendency to Under-
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Note: Values of bars are based on differences betweenaiaiaiy and absentee indicator
variables from Table 2. Bold county names denote bar valsatle significantly different from

zero at the 0.05 level.

value in Figure 6 is that for Sarasota County in CD 13: the edaaliay minus absentee difference
is on the order of 0.10, meaning that the election day underrate among Sarasota County

precincts was about ten percent higher than the absentgiagirendervote rate, all things equfal.

22This 10 percent result is robust to inclusion of two addisibrariables in the CD 13 regression model: the fraction
of precinct voters who supported the first constitutionaéadment vote on the 2006 Florida ballot (the amendment
passed 59.8% to 40.2% and dealt with budgeting matters)renftaction of undervotes cast in the first amendment

race.
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Notably, of the four counties studied in CD 13, only Sarasaia & significant difference between
election day and absentee voters. Furthermore, the Samsction day versus absentee difference
is easily statistically significantly different than thénet three CD 13 differences.

Figure 6’s other statistically significant election daysies absentee differences are in the Hills-
borough part of CD 11 and the Lee County part of CD 14. For ther]atiesuspect that the expla-
nation lies in the partisanship of Lee County election dagmoversus absentee voters. Namely,
the former appear to be much more Democratic than the lapgmoximately 53% of them voted
for the Democratic Florida United States Senate candidatsug approximately 43% of absentee
voters. If strong Democratic partisans simply dropped duhe CD 14 race on account of its
being a certain Republican victory, then one might expece®anegative Lee County election
day effect as in Figure 6. The same thing may explain the lbtilgsugh effect as well in that strong
Democratic partisans were more likely to participate in@slded Democratic victory. Regard-
less, in terms of substantive significance Figure 6’s Séaaeftect is over five times as large as its
nearest competitor.

What might explain this effect? In light of our three conjeetinoted earlier, it is hard to
imagine that the Sarasota result reflects deliberate vhteces. If, say, CD 13 election day voters
were driven away from participating in their Congressioaakrby a blitz of last-minute negativity,
then this should have affected all four counties in the CD t8 raot just Sarasota. That is, if the
explanation for undervotes were campaign negativity, therwould expect to see four roughly
similar values for the four CD 13 counties in Figure 6. As to plessibility that Sarasota voters
are simply different insofar as tending to overvote redyldinis claim cannot explain the Sarasota
effect in Figure 6 because the effect is calculated comigplior county and precinct willingness
to undervote.

Rather, recall from Table 1 that among counties studied har@sSta County was one of two in
its use of iVotronic machines in conjunction with a Congresal district race that did not appear

on its own ballot page. If, for reasons that transcend thiepavoters are more likely to undervote
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in a two-candidate race that appears immediately aboverareteably immediately below a six-
candidate race that includes a write-in option, then we d@axjpect to see a large Sarasota CD
13 effect, precisely what we observe in Figure 6. We might algpect to see a large Lee County
CD 14 effect, which we do not see. However, the CD 14 effect, vepestt, reflects partisanship
undervoting in a rather lopsided race.

Could the Sarasota effect in Figure 6 reflect ballot machiferé& engineering problems in
iVotronics, software bugs, and so forth? There are seveagiswo think about this question.
First, if voting hardware or software were the problem, thiegre must be something unique to
Sarasota’s use of iVotronics that in November, 2006 did matdtically affect, say, Charlotte
County’s or Lee County’s machines. Whether iVotronic softwartailored for individual counties
is not something we know. If, though, it is not, then there trhes some sort of an interaction
with a generic iVotronic software problem and Sarasotaésafsit. Perhaps Sarasota’s iVotronic
maintenance program is different than the maintenance@nog surrounding counties.

Second, if there were hardware or software problems amoras&a’s iVotronics, then they
affected practically all such machines. This is an impdrferint in light of our regression results
in Table 2. One can always ask, that is, if a small group of rainémprecincts affected a set of
regression. To see that this did not happen in our case @risigure 7, which displays a box plot
of differences between election day and absentee undeateteamong precincts in CD 13.

Figure 7 shows that the median election day minus absentee3GDdervote rate difference
in Sarasota County was much greater than the maximum suclsvaiuCharlotte, Hardee, and
Manatee counties. The box plot also shows the first qualtitkfierences, the third quartile, and
the minimum and maximum differences. The implication ofufgy7 is that the CD 13 regression
results in Table 2 do not reflect a few precincts with enormmdervote rate problems but rather
a consistent pattern among Sarasota precincts. Thusréftere hardware and/or software issues
at play in Sarasota, they were pervasive and not restriotadéw problematic precincts or even

voting machines within precincts.
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Figure 7: Differences in Congressional District 13 Electiosy and Absentee Undervote Rates
among Four Counties
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3.3 MoreEvidence of Ballot Format-lnduced Undervotes

If Sarasota’s grouping of races on its iVotronic touchsem@achines drove the CD 13 undervote in

that county, then we should expect to see similar evidencawdually high undervote rates when
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we observe other groupings of races in counties that usedMas. To this end we turn to the top
four Florida races among the eight counties that comprise GOCD 13, and CD 14. As before
we consider all election day, early voting, and absenteeiqrts in these counties and calculate
undervote rates for the following Florida races: goveratigrney general, chief financial officer,
and commissioner of agriculture. The latter three racesalted cabinet races.

Among the eight counties we study four use iVotronics: CheeldCollier, Lee, and Sarasota.
For these four counties Table 3 describes notable groufangise governor and cabinet races akin
to the way that the CD 13 race was grouped with the Florida gnaterial race in Sarasota County.
As noted earlier, the governor’s race in Florida had six adatés plus a write-in slot whereas the

cabinet officers all had two candidates and no write-in polgyi

Table 3: Groupings among Governor and Cabinet Races in iMotf@ounties

County  Groupings

Charlotte Governor paired with Attorney General

Collier Governor alone, then three cabinet races on next page
Lee Governor paired with Attorney General

Sarasota  Governor with CD 13, then cabinet races together

In light of Table 3 and the CD 13 findings we have described direae should expect to see
large election day versus absentee differences for thenajt@eneral race in Charlotte and Lee
Counties. These reflect the most asymmetric groupings iratile just as Sarasota grouped a small
CD 13 race with a multi-candidate gubernatorial contest. &% might expect to see grouping
effects in Collier County insofar as this combined all cabiaees on a single page.

With this in mind, we estimate four weighted least squargeagsions, one for each top Florida
race. Each regression produces 26 slope estimates: a Sena®wote estimate, a Senate Demo-
cratic share estimate, and 24 (eight by three) estimatesifitt counties cross three different
times of voting. Complete regression results are availabl®a the authors. Figure 8 summarizes

election day minus absentee differences, controlling fecipct undervote tendencies and parti-
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sanship using, as we did before, the fraction of Senate votdEr by precinct and the fraction of

Democratic Senate votes.

Figure 8: Effect on Top Florida Races of Election Day versuseiitee Voting on Undervote Rates
Controlling for County, Precinct Partisanship, and Precieetdency to Undervote
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There are two notable features of Figure 8. First, with respmethe Florida attorney general
race, Charlotte and Lee Counties had enormous gaps betweriorelday and absentee voting
propensities to undervote. The difference here is on therati20 percent, which is about twice
as large as the CD 13 effect identified in Sarasota County. Tgegseare consistent with the race
grouping conjectures that follow from Table 3.

Second, Collier County shows a consistent effect of electagnvdting although nothing nearly
as dramatic as the Charlotte and Lee effects noted above.e ater effects seem roughly
consistent with the consequences of grouping three racagage, i.e., too many similarly sized
races on a single page leads to undervotes.

The reason that Figure 8 is so important is because it sugjtiedtthe reasoning offered here
for the CD 13 undervote in Sarasota is compelling. If one werke seriously the notion that
voter indifference, potentially induced by campaign netst drove the CD 13 undervote rate in
Sarasota, one would have to argue that voter indiffereneeflorida attorney general candidates
affected voters in Charlotte and Lee Counties. How this migitgpen is not clear. If Florida
voters were in general indifferent between attorney gdwaralidates, why would they act on their
indifference only in two counties and why on election day it via absentee voting, controlling
for precinct tendencies?

Similarly, the case for hardware and software problems rafda becomes more difficult
to make given Figure 8. If Sarasota experienced a generitimaenalfunction of some type,
then this same malfunction affected two other neighbormgnties but only in one particular race
(and not in the same race that the malfunction appeared es8@). Of course this could have
happened: flaws in software code can interact in ways thatanekto predict, and we can never
rule out the possibility that the culprit here is iVotronioftsvare or hardware that malfunctions
when races are grouped.

Nonetheless, without engineering or laboratory evidehiseseems to be a hard case to make.

At this point the argument that ballot formatting drove the C®undervote in Sarasota and the
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attorney general undervote in Lee and Collier is more cormagll

4 Allocating CD 13 Undervotesto Buchanan and Jennings

We now consider the question, what would have happened in CD th®& undervotes cast in
Sarasota followed patterns similar to those cast elsewhetee district? In Sarasota County, a
total of 120,686 touch screen ballots were cast in eithdy @arelection day voting. Of these,
17,811, or 14.8 percent, did not vote in the CD 13 race whilg @rh percent undervoted across
other Charlotte, Hardee, Manatee Counties in this same rdoge Assume that a similar 2.6
percent of voters in Sarasota preferred to have undervotgeiCD 13 race, then approximately
14,750 voters in Sarasota county would have cast a vote sirdloke if the Sarasota touchscreen

ballot had been no different than the ballots in Charlottadda, and Manatee.

4.1 Two Stylized Stories about the Source of Sarasota Undervotes

There are two stylized stories we might tell to explain whysi 14,750 voters did not cast a vote in
the CD 13 race. One, the surplus level of undervoting in Séaasaht have been driven entirely
by some voters accidently not seeing the CD 13 candidatesyarjt might have been driven by
indifference on the part of certain types of voters. Thasane Sarasota undervotes were caused
by individuals who saw the CD 13 race and chose not to vote windeest were caused by voters
who did not initially see the CD 13 race because of ballot debig would have seen it if given a
better ballot format. Call thesippressethallots and the votes which would have been cast from

the suppressed ballots thr#endedvotes?®

23Certainly, some suppressed voters who did not see the Casignal race on the ballot would have gone on to
undervote deliberately in CD 13 if they had seen it. Thus, sgime that some fraction of intended votes would have
been cast as undervotes.
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4.1.1 Suppression by Random Accident

At one extreme, we might suppose that the rate of suppresded & explained entirely by ballot
mechanics. That is, the touchscreen ballot design in Sar&smunty led to a certain probability
of “accidents” where voters did not see the election and didener face the choice they would
otherwise have made between voting for a Republican or Daatiocandidate or indeed choosing
notto casta CD 13 vote at all. If surplus undervoting in Sae€ounty were driven by completely
random accidents, then the suppressed voters are a colypdetdom sample of the voters in each
precinct.

From the assumption that ballot mechanics explain evargihivo points can be made. First,
the distribution of intended votes should follow (withimsaling variance) the distribution of votes
cast by voters who were not suppressed. If this model weeg tinen the roughly 15,000 intended
votes would have fallen in about the same split as the unsgppd votes in Sarasota County
and thus split roughly 7,500 for Jennings and 6,500 for BuahaiT his would result in Jennings
picking up 1000 votes over Buchanan and overcoming the 3@9detdicit on the day.

Second, both candidates received fewer votes than theydwave received if the intended
votes had been cast, as suppression transfered votes fobnoktoeir columns to the undervote
column. This second point can be clearly demonstrated wilgipct data. Suppose that we
calculate vote shares as the percent of the votes cast fDatiim@cratic candidate out of all ballots

cast including undervotes, such as:

Democratic Voteshare: Demacratic Votes (1)
Dem. Votest+ Rep. Votest Undervotes

Then, under the story of suppression caused by accidenthewgdsexpect some voters who in-
tended to vote Democratic to instead undervote, thus theerator above gets smaller while the
denominator stays the same size as votes are simply tradsfiemn Democratic votes to un-

dervotes. Thus the Democratic vote share, as a shaaél wbtes castshould be decreased by
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Figure 9: Democratic Vote Shares in Senate and CD 13 Racesiigrdfal Election Day Voters

Note: Each red dot in the figure represents a Sarasota pracideach blue dot a non-Sarasota
precinct.

accidents. The Republican vote share would similarly becedu

Is this accident theory plausible in any sense? Figure $ pihat vote shares of Jennings verti-
cally and for the Democratic Senate candidate horizontalhese two vote shares should predict
each other: as more (or fewer) voters in a district cast tsall the Senate Democratic candidate,
we would expect more (or fewer) voters to also cast a ballodémnings in her House raée.

What is clear from Figure 9 is that, at any level of Democragn&e support, the number
of Democratic votes for Jennings is below what is expected:points are clustered horizontally
below blue points and the red summary line dips below theslumemary line. Similarly, Buchanan
vote share in Sarasota County falls below what would be egdegiven Senate vote sharésThis

effect seems to be more pronounced in the early voting théimeirelection day voting, which is

24The United States Senate race is chosen for this exampleadisra€es it has the strongest relationship with the
Congressional race.

25The corresponding figure is not shown, but patterns in it argradicted by accidents that suppress Republican
votes and change them into undervotes.
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consistent with the story that some poll workers were wawfetthie problematic Sarasota ballot
format problem and tried to pass on this warning to voters wgted on the day of the election.
The slope of the Sarasota lines in Figure 9 is smaller thandheSarasota lines, which is what we
would expect if some constant fraction of all votes were geandomly suppressed and converted

to undervoteg®

4.1.2 Suppression by Indifference

Beyond this accident story, there is an alternate stylizegeocture for how suppressed intended
votes would have turned out had they not been suppresseghoSaithat there are two types of
voters, engaged and disengaged. Engaged voters follovee@Eh13 election closely, clearly
prefer one candidate over another, and care deeply aboattbeme. When faced with a choice,
engaged voters vote for the candidate they prefer. Disewgagters may have no information
about the CD 13 race, or are disenchanted with both candjdatdsr some other reason they
do not care about the outcome of the House race. When facedheitthoice, Buchanan versus
Jennings, disengaged voters may deliberately choose &rvotd or they might choose between
the candidates in a random fashion out of a perceived dutgte Disengaged voters may be very
knowledgeable and care deeply about other races on the; edlsimply assume that they are not
interested in the CD 13 House race.

In these two hypothetical extremes, engaged voters woulexpected to search the ballot
for their preferred House candidate and would not likely fygped up by a ballot design flaw.
Moreover, if an engaged voter initially and accidentallysas voting for her preferred House can-
didate, when an electronic review screen warns her that adadt voted in the House election,
she is inclined to make the added effort to go back and cothestoversight. Conversely, dis-

engaged voters are not seeking out the House election oratlug, bhey are consequently more

28In every other statewide race voted on in the 2006 midterratieles in Florida, the relationship in Sarasota
County predicting vote share from other election resultsxiactly the same as the relationship outside of Sarasota
County (these results to be presented in a forthcoming algen
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likely to accidentally miss voting, and when they are warttegly have made this error they are
less likely to spend the effort to go back and correct an wrader In this story, one about engaged
and disengaged voters, the former are less likely to be ssppd the latter, more likely.

According to this way of thinking, at the extreme, if all suppsed votes were wholly disen-
gaged voters, then intended votes would have been equétipspveen Buchanan and Jennings.
Thus, if about 15,000 votes were suppressed, each caneidatd have received an equal appor-
tionment of about 7,500 each. Jennings would not pick upsvoteher opponent, and Buchanan
would still have won the election by 369 votes.

Let us now redefine the vote share of the Democratic candéslateg votes cast for the Demo-

cratic or Republican candidates, that is excluding undes/@s:

. Democratic Votes
Democratic Voteshare: (2)
Dem. Votes+ Rep. Votes

If the story of suppression owing to indifference occursggnal number of votes should be re-
moved from Buchanan and Jennings. If Jennings were preyiavishing by some number of
votes, say 100, then subtracting an equal number of votes liier and from her opponent will
cause the vote share for the winning candidatméoeaseas a 100 vote lead, i.e., a smaller total
number of votes cast will look like a greater ratio. If theligaurstory about undervotes was instead
correct and suppression was caused completely by accithent,votes would be removed from
Jennings vote share in proportion to how votes were casts,Timder the “accident” story Jen-
nings (or Buchanan) vote share, as calculated above, shotutthange when suppression occurs
but under the “indifference” story, the winner in any pretishould seem to have a greater share
of the cast ballots when indifferent voters are suppressed.

Figure 10 shows the relationship between Senate Demo@atcCD 13 Democratic vote
shares but now using this different measure of vote shateetdudes undervotes. What we see

here is that the Sarasota distribution, and the red linegusabovethe blue distribution and blue
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Figure 10: Democratic Vote Shares in Senate and CD 13 Racesaffiyrdhd Election Day Voters,
Normalizing by Valid Votes Cast

Note: Each red dot in the figure represents a Sarasota pracideach blue dot a non-Sarasota
precinct.
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line. Thus the margin of victory is more dramatic in Saragw&cincts in the House race than
would have been predicted given the relationship betweemtargin of victory in Senate and

House races in other counties. This supports the theonstipgtression did not occur completely
randomly; instead, voters who were indifferent were mokelyi to be suppressed causing the

margin of victory to increase.

4.1.3 Combining the Two Stylized Versions of Undervotes

The true process that occurred in Sarasota county is uneldyld mixture of our accident and
indifference stories. Almost certainly some Sarasotargoigere suppressed by the grouped race
ballot design completely at random and completely by actjdihese voters would be drawn
randomly from the set of voters in a given precinct. Howewvéth respect to the CD 13 race
the iVotronic review screen that rescues some voters fromgb&ippressed was probably more
likely to rescue engaged voters than voters who were inéifittand did not want to spend extra
effort voting in a race they had weak or no preference in. Tdamme greater proportion of the
suppressed vote was indifferent voters who might be exgdotsplit their votes evenly between
the candidates. This means that the observed margin ofryictissuppressed precincts will be

greater than would have been observed if the precinct hable®st suppressed.

4.2 Allocating Suppressed Votes

Our approach to the problem of suppressed votes is to usklaleaaggregated precinct data to
estimate what the precinct vote totals in Sarasota Countydiwave been if the ballot design and
equipment there had been equivalent to those used in the aibaties in CD 13. Note that in
precincts in CD 13 which are outside Sarasota County we camwabakthe relationships between
results in other races and the result in CD 13 race. Thes&oredaips will help us predict how we
would have expected the Congressional election in each @arpeecinct to turn out, given that

we know how all the other races turned out in the same precinct
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In precincts inside Sarasota county, we obviously do noendesthe counter-factual answer
we are seeking; thus, the Sarasota precincts cannot staaigardly contribute information to our
model of the relationships between the CD 13 race and othes iae the ballot. However, these
precincts do also contain some useful information. AltHoug do not know how the vote totals
in such precincts would have turned out if there had not begrballot design issues, we do know
that, with respect to Buchanan and Jennings totals, theals tatist be higher than the totals that
resulted on the day of the election. That is, the ballot desgue we have discussed could only
transfer intended votes from each candidate and turn thearuimdervotes. Therefore, although
we can not observe intended votes, we know Buchanan and gsnmould have receivechore
votes than he or she received, respectively, on election day

Our statistical model of Sarasota undervote reallocatiakes two key assumptions:

e The relationships between electoral races are the same s@bprecincts in CD 13This
is not an assumption that all districts appear or vote thees&iearly some vote heavily for
one candidate and some for another. Rather, we assume thatiiliteto predict one race
given knowledge of all the other races applies inside Staasdhe same way that it applies

in non-Sarasota precincts.

e Both candidates, Buchanan and Jennings, would not haveved&ewer votes if the ballots
were correctly designed than they did on the day with the flawédtlesign. That is, the
issue of race grouping (CD 13 with Florida governor) did nal adtes to either candidate

but only changed actual votes into undervotes.

From these assumptions, we derive a statistical model &sval We assume the the vote
share for candidates, as well as the proportion of voteentitinally undervoting, are additive-
logistic-normally distributed as in Katz & King (1999), ane set up a full-information likelihood
function using the constraint that candidate vote sharesnandecreasing. We draw predicted

values of the Sarasota precinct totals to give us a distobudf imputed values (Schafer 1997,
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King, James Honaker & Scheve 2001), truncating the postdistribution to obey our censoring
constraint (Honaker, Katz & King 2002). Full technical distavill be presented in a forthcoming
appendix.

Our model gives us a probability density over all precinsutes and thus cumulatively over all
election outcomes. We take one thousand random draws frierprédicted density and calculate
one thousand predicted election outcomes. From our randawsdve can answer key questions
such as, what fraction of Sarasota undervotes were supresses of voters who intended to cast
a ballot for a candidate, how would those votes have brokemdssn Buchanan and Jennings, and
how might that have influenced the election outcome. Adddily, and crucially, we can express
our degree of confidence in each of these quantities.

Our results are summarized in Table 4. This table providémated election results among
early and election day voters in Sarasota County. What is kkgvismany more votes Buchanan
and Jennings would have received if Sarasota undervotesdtdeen influenced by ballot design.
This is expressed as thmckup for each candidate and for undervotes as well. The undervote
pickup is negative as, according our reallocation, votegenimom the undervote to Buchanan and
Jennings. The vote totals and pickups reported in Table tharmost likely, or expected, values.
In addition, associated 90% confidence interval estimai@age a measure of uncertainty in our
pickup totals.

Looking first at early voting, we can see that the confidentawal for the undervoting column
is -4396 to -4685, so we can be 90 percent confident that theutdvwhave been between 4396
and 4685 fewer early voting undervotes if there had been Hotlzesign problem in Sarasota
County. Our best guess is that 2436 suppressed voters igteéodete for Jennings and 2110
voters intended to vote for Buchanan in the early voting. Tlesnings would gain 326 votes
over Buchanan among early suppressed voters.

In election day voting we can be 90 percent confident thatidgarwould gain between 5002

and 5861 more votes in Sarasota had there been no ballonhdssiges. Similarly, we can be 90
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Table 4: Summary of Allocation Results

EARLY VOTING:
Jennings Buchanan Undervote

Estimated Vote: 16903 12943 866
Estimated Pickup: 2436 2110 -4546
Lower bound of 90% Confidence Interval: 2176 1852 -4685
Upper bound of 90% Confidence Interval: 2702 2362 -4396

ELECTION DAY VOTING:
Jennings Buchanan Undervote

Estimated Vote: 45267 41123 2283
Estimated Pickup: 5421 4647 -10068
Lower bound of 90% Confidence Interval: 5002 4244 -10310
Upper bound of 90% Confidence Interval: 5861 5060 -0811

EARLY + ELECTION DAY VOTING:
Jennings Buchanan Undervote

Election Returns: 54313 47309 17763
Estimated Totals: 62171 54066 3148
Projected Pickup: 7858 6757 -14615
Lower bound of 90% Confidence Interval: 7352 6267 -14896
Upper bound of 90% Confidence Interval: 8383 7231 -14322

Predicted probability of Jennings pickup > 369: 0.896

percent confident that between 4244 and 5060 voters inteiodeste for Buchanan were instead
counted as undervotes.

Overall, what do these numbers mean? Looking to combinadtsesve can be 90 percent
confident thabetween 14,322 and 14,896 voters in Sarasota county wereesgga from voting
in the thirteenth district raceOf these more than 14,000 votes, our best estimate is thaings
would have received 7858 and Buchanan, 6757. This would cirsg@ngs to gain 1101 votes
over Buchanan, thus overcoming her 369 vote deficit and chgrige outcome of the CD 13 race.

However, it is important to realize that all of these numlaessimply best guesses. The truth
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in each case (early and election day, Buchanan and Jenning) be higher or lower. From
all our simulated election results, we calculated the tatahber of votes gained by Jennings
over Buchanan. When this number is greater than 369, themggswould have won the election;
when this number is less than 369 (and is possibly negafie@jings would have lost the election.
Crucially, we are interested in the fraction of the time th&e\gain by Jennings is greater than 369.
That is, we want to know the probability that if the supprelsagtes in Sarasota had been recorded,
Jennings would have won the election to the House of Repaserg. This probability, according

to our vote imputation model, is 89.6 percent.

5 Caveats

While our precinct-level imputations provide reasonabtailts about what would have happened
in Sarasota County in the absence of a ballot format probleay, &re not without limitations. In
particular, associated with them are several potentiateswof bias, and the amount of information
contained in aggregate precinct returns is not sufficiedetermine definitively whether balloting
problems resulted in Buchanan’s victory over Jennings by\&#8s. And, as mentioned above,
our statistical model cannot pin down the exact mechanisahléd to excess undervotes in the
Attorney General and CD 13 elections when those elections wersented on the same ballot
screens as the Florida Governor race.

Our models are predicated on two fundamental assumptidns\€t of any voting machine
effects, precinct-level variation in early voting and ¢iec day undervote rates and support levels
for candidates is similar across counties conditional @tipcct-level absentee voting and voting
in other races common to those counties. That is, we assumheiftlelections were commonly
administered across counties, knowing that a precinct @csgeéd in a given county would provide
no additional predictive leverage on undervote rates odicate support beyond what can be

learned by observing other election results from that pitci(2) There are no further substantial
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and systematic voting machine or ballot format effects belythe grouping issues identified.

Violation of either assumption could bias our findings. Hearein order to assess the validity
of these assumptions, we have performed a number of statiskperiments in which we imputed
election returns among CD 13 counties for offices in whichedlee no reasons to suspect ballot
format problems. In those experiments, our imputed vallosety approximated observed election
returns.

Assuming that our two key assumptions are not grossly \@dlathe precinct-level data we
have described here pin down the magnitude of the undegyptimblem in CD 13 to within plus or
minus 300 undervotes. Nonetheless, the allocation of thndervotes to Buchanan and Jennings
is not as precise as we would like given the closeness of tieg cair assessment of the probability
of Jennings winning the election absent balloting probleng&arasota County is more sensitive to
model assumptions and specification than we would like abdpasly, a confidence interval of
plus or minus 1,000 votes net pickup for Jennings while smalkercentage terms is large relative
to the 369 vote difference that separates her and Buchanan.

We are currently in the process of collecting and analyzimtividual-level ballot data which
will allow us to relax the assumptions made in our precieeel analysis and gain much more
precise estimates of the ballot format effects in CD 13 andhéAttorney General races. By
moving inside precincts to look at patterns of voting at tigividual level, we will be able to paint
a precise picture of the nature of undervotes. In particularwill be able to compare patterns
of voting on other races among those that did and those di¢a=ita valid vote for CD 13 or

Attorney General.

6 Conclusion

The motivation for this paper was the unusually high unde&rvate in the 13th Congressional

District race in Sarasota County, Florida. This race featiRepublican Vern Buchanan versus
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Democratic Christine Jennings, and we have explained theruott rate by drawing on variance
in ballot formats across counties and types of voters (electay, early, and absentee). In particu-
lar, we highlighted the way that the touchscreen voting nmeeshin Sarasota County grouped races
and in particular grouped a Congressional race with the ddagovernor’s race. The problematic
grouping method that Sarasota employed—having a two-dateliUnited States House race on
the same touchscreen page as the Florida gubernatorial-veas employed by other counties,
albeit with different races, and in these other countiesamsciated races we generally find high
undervote rates. The only times we see a problematic grgupithout a large undervote is when
the associated race is not at all close.

Thus, what looks on the surface like a Sarasota County issnégist more general. Moreover,
like the butterfly ballot format used in Palm Beach County in2B60 presidential race, it appears
that the Sarasota ballot format in the 2006 midterm elestiwas pivotal to the winner of tightly-
contested 13th Congressional District race in Florida. Wenase that, had Sarasota used a ballot
format akin to those in neighboring counties, with probigpid.9 Jennings would have beaten
Buchanan.

There remain two key issues over which we do not have leveidgefirst is the precise reason
as to why grouping races on touchscreens is a problem. Isshe asymmetry between races, i.e.,
a race with two candidate grouped with a race with multipledi@ates? Or, is it total number of
candidates on a page? Or, is the issue vertical stackingce§ neersus horizontal grouping? Or,
is there a tradeoff between grouping races and the numbeag#spin a ballot wherein greater
number of pages itself leads to undervotes? We cannot adtlrese questions at this time, but
work in the vein of Herrnson, Abbe, Francia, Bederson, Leeyi®han, Conrad, Niemi & Traugott
(2005), Herron & Lewis (2006), and Herrnson, Bederson, Njebunrad, Hanmer & Traugott
(2006) may be applicable here.

Second, and as mentioned previously on several occasiecayu$e this paper presents a sta-

tistical analysis of vote patterns and not a physical exatron of voting machines, we cannot
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completely rule out voting machine malfunction as a soufte@Sarasota undervote. Is it techni-
cally possible that software or hardware glitches are nesipée for the Sarasota undervote and the
Charlotte and Lee undervotes? Yes, this is possible. Howissrems to be a significant stretch
of the imagination: if the issue is a software or hardwartelylithe glitch would have had to have
manifested itself among almost all voting machines in S#ea€ounty but affected only one race
and then have manifested itself in almost all machines in IGttarand Lee Counties yet affected
a different race.
We conclude with what we believe is a simple and conservatipéication of our main finding:

iVotronic touchscreen voting systems should not combirpiriant races on the same voting page.

Regardless of why exactly combining races is a problem, tloggsal seems likely to avoid it.
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