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Abstract
We examine the frequency of unrecorded (“residual”) votes in the 2000 presidential
election, with three innovations. First, our analysisis based on alarger sample of
counties than previous studies. Second, we examine several state-specific factors (ballot
design, ballot access, restrictions on write-in votes) that have largely been ignored in
other studies. Third, rather than rely solely on ordinary least squares regression to
estimate the effects of different factors, we demonstrate the need for a generalized least
sguares approach that weighs each county by the number of ballots cast. We find that
residual votes are a function of multiple state and local factors. Specificaly, the
percentage of unrecorded presidential votes is substantially lower in states that include a
straight-party option on the ballot. Furthermore, the straight-party device minimizes the
disparity in unrecorded votes between high-income, white counties and low-income
African-American counties. We aso find that unrecorded votes were more common in
states that restrict write-in votes or did not include Ralph Nader’ s name on the ballot.
Votomatic punch card machines perform substantially worse than other voting methods,

although Datavote punch cards perform just as well as other methods.



Unrecorded Votes in the 2000 Presidential Election’

During the controversy following the 2000 presidential election and the Florida
recount, many people learned of the difficulties some voters face in casting a valid ballot.
Roughly 2 million voters (almost one in every fifty voters) failed to record a choice for
president in the 2000 elections. These were the result of “undervotes’ (where voters
make no selection) and “overvotes’ (where too many selections are recorded). For
example, the confusing “butterfly” ballot in Palm Beach County, Florida (in which
candidates were listed on two facing pages) generated unusually high levels of
invalidated ballots and votes for Pat Buchanan, likely at the expense of Al Gore (Wand et
al. 2001). In addition, several reports indicate that punch card ballots generate a higher
rate of uncounted ballots, or “residual votes’ (Caltech/MIT Voting Technology Project
2001a; Brady et al. 2001; United States General Accounting Office 2001b) than other
voting methods. Further studies indicate that the elevated rate of unrecorded votes
associated with punch card ballots falls disproportionately on African-Americans and the
poor (Hansen 2000; Knack and Kropf n.d.; Lichtman 2001; Tomz and Van Houweling
n.d.; Herron and Sekhon n.d.; c.f. Lott 2001).

These findings add fuel to the 2000 e ection controversy and raise concerns about
unequal treatment of votes in American elections, especiadly in light of the Supreme
Court opinion in Bush v. Gore that used an “equal protection” argument to decide the
presidential election. In an effort to avoid similar election disputes in the future, several

blue-ribbon commissions, government investigators, and academic panels have proposed
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election reforms designed to reduce the number unrecorded votes.? In addition, Congress
and most state legidatures are considering legal changes in voting technology and
election administration.

To date, however, initial studies have overlooked some likely sources of
unrecorded votes. Unrecorded votes of the type seen in the 2000 elections are a form of
ballot “roll-off,” on which there is arather extensive scholarly literature. In particular,
several state-level factors (such as ballot design, ballot access laws, and laws regarding
write-in votes) are important causes of unrecorded votes in the 2000 presidential election.
Only after controlling for alternative causes of voter error can we properly assess the
effects of voting machines and ballot design.

We examine unrecorded votes in the 2000 presidential election by comparing
total ballots cast to the total votes recorded for president in 2895 counties. This
represents a larger sample of counties than previous reports on the 2000 election. Our
results echo other studies in finding that V otomatic punch cards produce a substantially
higher rate of unrecorded votes than other voting technologies, athough the Datavote
brand of punch cards does not perform any worse than other methods.>

We also find that the percentage of unrecorded votes in the 2000 presidential
election was higher in the mgjority of states that restrict write-in votes and in seven states
where Ralph Nader’ s name was not on the ballot. In addition, the frequency of

unrecorded presidential votes is substantially lower in states that have a straight-party line

Leighley, Jas Sekhon and Mark Wattier for comments on an earlier draft.

2 To read many of these reports, see the web site maintained by the Election Reform Information Project at
http://www.electionline.org/news.jsp?s=reports.

3 In Votomatic machines, the voter inserts a numbered punch card behind a booklet with ballot choices and
then uses a pin to punch out a hole in the number corresponding to the preferred candidate. In contrast,
candidates and offices are printed directly on Datavote punch cards next to the corresponding hole,
bypassing the step of lining up the punch card with the ballot bookl et.




on the ballot. Furthermore, the straight-party mechanism minimizes the racial and
economic disparity in ballot roll-off by reducing the number of unrecorded votesin
counties with large African-American populations and low median incomes. While most
election reform proposals focus on somewhat costly proposals to upgrade voting
technology, states may also want to consider the relatively inexpensive reform of adding
a straight-party choice to the ballot.

In sum, unrecorded presidential votes in the 2000 election were influenced by
many factors, some of which reflected intentional undervoting and some of which
reflected voter confusion. Thus, some unrecorded votes were not intended for either
major-party candidate, while others may have been intended for George W. Bush or Al
Gore. Before describing our data and empirical analysis in more detail, the next section

reviews some of the theory and evidence on the causes of ballot roll-off.

Theory and Hypotheses on the Causes of Presidential Ballot Roll-Off

The term ballot “roll-off” denotes the failure to record a valid vote in a particular
contest. While most studies examine roll-off in contests appearing farther down the
ballot than the presidential contest, the literature provides a starting point for
hypothesizing about the causes of unrecorded votes in the 2000 presidential election.

One common explanation of ballot roll-off is “voter fatigue.” That is, voters grow
weary of having to make numerous selections on a long ballot and thus refrain (or

undervote) in some contests (Bullock and Dunn 1996; Bowler, Donovan, and Happ



1992). Given that the presidential contest is at or near the top of every state ballot, it is
unlikely that fatigue accounts for much (if any) roll-off in presidential voting.

Another theory posits that voters ssmply abstain from making a selection in races
that do not interest them. Thisis common in contests where voters have little information
about the competing alternatives, often due to alack of media coverage or alow visibility
campaign (Burnham 1965; DuBois 1979; Bowler, Donovan, and Happ 1992; Magleby
1994; Mueller 1969; Pothier 1987; Stiefbold 1965; Bullock and Dunn 1996; Wattenberg
et a. 2000). This may reflect afailure of political parties to mobilize competing
economic classes (Burnham 1965), or it may reflect a strong incumbency advantage and
other forces that produce less competitive elections (Pothier 1987; Crain, Leavens, and
Abbot 1987). Given that the 2000 presidential election was one of the closest in history,
we doubt that a lack of interest accounts for unrecorded votes.*

Similarly, the presence or absence of appealing candidates on the ballot influence
roll-off. It iswell documented thet black voters tend to roll-off at higher rates than
whites (Price 1957; Walker 1966; Vanderleeuw and Engstrom 1987; Darcy and
Schneider 1989; Vanderleeuw and Utter 1993; Bullock and Dunn 1996; Sheffield and
Hadley 1984; Nichols and Strizek 1995; Harris and Zipp 1999; Bullock and Mishou
1999). However, roll-off rates for black voters are lower in contests featuring a black
candidate or racialy divisive issue (Vanderleeuw and Utter 1993; Harris and Zipp 1999;
Vanderleeuw and Engstrom 1987; Engstrom and Caridas 1991). The candidate factor

may account for some variation in unrecorded presidential votes in the 2000 election.

* Intheory, lack of voter interest may account for some unrecorded votesin the 2000 presidential election.
Other compelling statewide races may attract a small number of voters who have no interest in the
presidential contest. Brady et al. (2001) find that competitive Senate and gubernatorial races were



Ralph Nader, the most popular alternative to George Bush and Al Gore, did not appear on
the ballot in seven states. Thus, our first hypothesisis that Nader supporters in those
seven states may have skipped the presidential contest, increasing the number of

unrecorded presidential votes.

Hi: The rate of unrecorded presidential votes should be higher in states where Ralph

Nader did not appear on the ballot.

Ballot confusion is athird explanation for voter roll-off. Voters may fail to
register a selection or make too many selections when they are confused by the voting
technology, ballot instructions, or ballot design. For example, ballot roll-off is more
common when candidates are listed on more than one page (Wand et a. 2001; Cauchon
2001; Jewett 2001) or when important races are placed on the back of the ballot (Darcy
and Schneider 1989).

It is an axiom of politics that few voters are well informed about the full range of
candidates and issues that confront them on aballot. Consequently, voters use an array
of decision-making shortcuts to simplify the voting process (for example, Popkin 1991,
Lupiaand McCubbins 1998). Partisanship may be the strongest voting aid, and ballot
designs that accentuate partisanship tend to produce lower ballot roll-off rates. For
example, balot roll-off increased when the Australian (secret) ballot replaced party-
produced ballots at the end of the 19" century (Rusk 1970). In addition, roll-off is higher

in states using the office block ballot design which groups candidates by office, as

associated with higher rates of unrecorded presidential votesin the 2000 election (c.f. Knack and Kropf
n.d.). Wefail to find support for this hypothesis (see footnote 19 below).



opposed to the party column format which groups candidates by party (Walker 1966;
DuBois 1979).° Finally, a straight-party ballot mechanism also reduces ballot roll-off
(Wattenberg et al. 2000, 240; Bullock and Mishou 1999; Kimball and Owens 2000; c.f.
Knack and Kropf n.d.; Wattenberg 2000, 246). The straight-party punch, which typically
appears at the top of the ballot with each party’s name and logo, allows people to cast a
vote for the same party in every contest on the ballot. Thus, it has the benefit of making
partisanship more salient and affording the voter a very simple and almost error-free

method of completing the ballot (except for nonpartisan contests).

Hy: Unrecorded presidential votes should be less common in states with a straight-party

option on the ballot.

Severa studies find that roll-off is more common when voting machines present
information inaway that confuses or intimidates voters. Since the presidential election
of 2000, attention has focused on the punch card voting machine. Several studies find
that ballot roll-off in presidential eections is significantly higher in counties using punch
cards as opposed to other voting technologies (Caltech/MIT Voting Technology Project
2001a, 2001b; Brady et al. 2001; United States General Accounting Office 2001b; Knack
and Kropf n.d.). Evidence of voter difficulties with punch card machines goes back at
least ten years (Asher, Schussler, and Rosenfield 1982; Saltman 1988; Dugger 1988;

Asher and Snyder 1990; Shocket et al. 1992; Roth 1998). There is some disagreement,

® Wefind little difference in residual vote ratesin the 2000 presidential election between party-column and
office block states. Part of the difficulty isthat some counties in party-column states have switched to the
office block format because they could not fit a party’ s candidates in a single column (Wattenberg 2000).



however, in sorting out the performance of other voting technologies in presidential
contests. The Caltech/MIT Voting Technology Project (2001a, 2001b) concludes that
electronic voting machines perform worse than optically scanned ballots (the other
relatively new voting technology in use today) and almost as poorly as punch cards.
Optical scan ballots resemble standardized tests — voters use a pen or pencil to darken on
oval or arrow next to the candidate of choice. Electronic voting machines are
computerized and some resemble ATM machines — voters push a button or touch a box
on acomputer screen next to their chosen candidate. In contrast, other studies find that
electronic machines perform about as well as optical scan ballots and better than older
voting methods (Brady et al. 2001; United States General Accounting Office 2001b;
Knack and Kropf n.d.; Nichols and Strizek 1995; Nichols 1998).

In addition, voting technologies with the lowest residual vote rates in presidential
contests do not necessarily perform as well in races appearing farther down the ballot.
For example, ballot roll-off in down-ballot contests has been found to be higher in
jurisdictions that use lever machines or optical scanners, which present the entire set of
ballot choices at once, than in areas using paper ballots, which divide the ballot into more
manageable units (Thomas 1968; Mather 1964; Darcy and Schneider 1989; Asher,
Schussler, and Rosenfield 1982).

There is additional evidence suggesting that particular demographic groups are
more prone to ballot roll-off. Some studies suggest that ballot roll-off is more common
among elderly voters (Darcy and Schneider 1989; Kimball and Owens 2000; but see
Nichols and Strizek 1995) low-income voters (Darcy and Schneider 1989; Nichols and

Strizek 1995; Kimball and Owens 2000), and less educated voters (Nichols 1998; Nichols



and Strizek 1995). In addition, numerous studies cited above indicate that ballot roll-off
is more common among racial and ethnic minorities. It may be that each of these groups
faces a higher degree of confusion during the voting process (due to lack of knowledge or
disability). Alternatively, each of these groups may be aienated from the political
process and thus less interested in many of the contests on the ballot. More recent studies
indicate that race, income, education, and age help explain variation in residual vote rates
in presidential elections (Brady et a. 2001; United States General Accounting Office
2001b; Knack and Kropf n.d.).

Furthermore, there is evidence of an interaction between demographic
characteristics and voting mechanisms in explaining ballot roll-off. The racial and
socioeconomic disparities in roll-off tend to be most pronounced in jurisdictions using
older voting equipment, especially punch cards (Brady et al. 2001; Knack and Kropf n.d.;
Nichols 1998; Minority Staff 2001a; Tomz and Van Houweling n.d.). In contrast, the
impact of race and education on unrecorded votes is weaker in places using electronic
voting machines. This suggests that the newer electronic voting machines help reduce
the difficulties that disadvantaged groups face in completing a ballot.

Similarly, we expect that a straight-party ballot option may help disadvantaged
groups avoid voting errors. The straight-party device allows voters to bypass the rest of
the ballot, where confusing technology or ballot design (perhaps in combination with
fatigue or lack of interest) are more likely to produce invalid selections. Thus, the
common pattern of higher rates of unrecorded votes in counties with large minority or

low-income popul ations should be attenuated in states that allow straight-party voting.



Hs: Theracial and socioeconomic disparity in unrecorded presidential votes will be

smaller in states that provide a straight-party option on the ballot.

A final theory argues that ballot roll-off may be aform of protest for voters who
do not find any of the candidates or parties on the ballot appealing (Kim and Koh 1972;
Stiefbold 1965). Of course, awrite-in vote is an aternative to roll-off for voters who
want to register disapproval of the available choices on the ballot. Asit turns out,
however, many states either do not allow write-in votes or have arestrictive write-in
provision in which only votes for candidates who have filed awrite-in candidacy are

counted. This leads to our fourth hypothesis.

Ha: Unrecorded presidential votes will be more common in states that restrict the ability

of votersto cast valid write-in or protest votes.

In summary, balot roll-off is a multi- faceted phenomenon. Voters may fail to
record a choice for a number of different reasons. Thus, variation in ballot roll-off (or
residual votes) across jurisdictions is shaped by several factors. While county-specific
factors (voting technology and demographic characteristics) have been closely examined
as influences onresidual votes in the 2000 presidential election, severa state-specific
factors (the straight-party option, Nader’ s access to the ballot, and write-in laws) have
largely been ignored. There is good reason to believe that state factors are important.
One study of the 2000 el ection uses dummy variables to control for state effects and finds

that state-specific factors account for a much bigger share of variation in residual vote



rates than voting technology and demographic variables (U.S. General Accounting Office
2001b).° In the next section, we describe the data and methods we use to incorporate

multiple causes of residual votesin an analysis of the 2000 presidential election.

Data and M ethods

Since elections are administered (and decisions about voting technology are often
made) at the county level in most states, we examine counties as the unit of analysis.
Thus, we collected data on the number of ballots cast, the presidential vote totals, voting
technology, and demographic characteristics for each American county in the 2000
election. In six states (Maine, Massachusetts, Michigan, New Hampshire, Vermont, and
Wisconsin), elections are administered by townships rather than counties. In these states,
we aggregated the vote totals and voting technology data to the county level. In other
states (I1linois, Missouri, Maryland, and Virginia), some cities have separate election
administration authorities. We treat such cities in our data as county-equivalents and
adjust the figures for the county from which they come.” Adding the District of
Columbia as another county-equivalent produces a total of 3148 geographic units that
cover the entire country. ®

To calculate residual vote rates for each county, we use data on the number of

ballots cast and the number of votes cast for president. Then we smply compute the

® The GAO study does not estimate the effects of any specific state characteristics, but suggests a few
factors that we test, including the straight-party option and the number of candidates on the ballot.

" Alaskais divided into boroughs and census areas, which we treat as counties for this analysis. We
aggregated precinct-level voting datafrom Alaskato calculate residual vote rates for each borough or
census area. In Louisiana, we treat parishes as equivalent to counties.

8 We drop Kalawao, Hawaii because it has a population of 147 and its votes are counted in another
Hawaiian county.

10



difference between the two totals to calculate the residual vote in the presidential race. In
gathering election data, we rely on the official canvass provided by each state in almost
all cases (with the exception of some write-in votes discussed below). In most cases, we
obtained the election data from the election administrator (usually the secretary of state's
office) in each state.® Six states (Arkansas, Maine, Mississippi, Missouri, Pennsylvania,
and Tennessee) did not have data on ballots cast at the county level. For five of these
states, we contacted each county to get the data, which most (but not all) were able to
provide.’° Maine (16 counties) is the only state missing entirely from our analysis
because we would have had to contact each town for data on ballots cast (which they are
not required tabulate). We are a'so missing data from 105 counties in Texas (all used
paper ballots) and 1 county in Alabama that apparently did not record the number of
ballots cast. We aso contacted individual counties to correct obvious errors (as when the
number of ballots cast isless than or equal to the number of presidential votes), but we
were unable to fix them all. Finaly, we exclude two counties in Alabama with extremely
high estimated residual vote percentages based on available data.

After dropping cases with missing data and obvious errors, we have complete data
on residual votes in the 2000 presidential election for 2895 “counties’ (92% of the total),
representing 95% of votes cast for president in the 2000 election.* Among the counties

in our sample, 1,853,267 residual votes were cast in the presidential contest (1.8% of

® For Oklahoma, we calculated residual votes by aggregating overvotes and undervotesin precinct data
collected by Lublin and Voss (2001).

19 For 20 countiesin Mississippi that did not report the total number of ballots cast, we instead used the
total number of votes cast inthe U.S. House or Senate contest, which substantially exceeded the number of
votes cast in the presidential race.

1 This represents a more compl ete data set than other studies of residual votesin the 2000 election. Brady
et a. (2001) examine 2219 counties, and GAO (2001b) includes 2455 counties. The Caltech/MIT Voting
Technology Project (2001a; 2001b, 8) examines approximately 2800 counties and municipalitiesin

11



ballots cast). The distribution of unrecorded presidential votes across counties is skewed,
with outliers at the high end. Residual vote percentages range from .02% to 15.0%, with
amedian of 1.7%, amean of 2.3%, and a standard deviation of 1.9%.

We also collected demographic data for each geographic unit in our sample. Data
on each county’s median household income (a 1997 estimate) come from the U.S. Census

Bureau' s State and County QuickFacts web site (http://quickfacts.census.gov/gfd/). We

also obtained data on each county’ s population, as well as the percent black, the percent
Hispanic, and the percent 65 years or older (based on the 2000 census) from the U.S.
Census Bureau' s State and County QuickFacts web site

(http://quickfacts.census.gov/gfd/). Finally, data on the percentage of people over age 25

with a college degree (based on 1990 census data) come from the 1994 County and City

Data Books (http://fisher.lib.virginia.edu/ccdb/).

Our first hypothesisis that Ralph Nader’ s absence from the ballot in seven states
(Georgia, Idaho, Indiana, North Carolina, Oklahoma, South Dakota, and Wyoming) may
have increased the residual vote rate in those states.*?> Even though Nader received write-
in votes in some of those states,'? it is possible that Nader supporters intentionally
abstained from the presidential contest in the states where he did not appear on the ballot.

[Table 1 about here]
Table 1 compares the residual vote rates in the 2000 presidential election for

states with and without Ralph Nader on the ballot. The first column provides the mean

multiple elections, but it appears that it misses data from fourteen states and the District of Columbiain the
2000 election (20014, 89).

12 |n case oneis concerned about other visible candidates, Pat Buchanan appeared on the ballot in every
state except Michigan and the District of Columbia.

13 votersin Georgia, Idaho, Indiana, and Wyoming could have cast write-in votes for Nader, while
Oklahoma and South Dakota did not allow write-in votes. Finally, North Carolina did not count any write-



residual vote rate averaged across al counties, in which each county is weighted equally.
Some may object to calculatiors that weigh a county of 1,000 voters the same as a county
of 50,000 voters. Thus, the second column presents an aggregate residual vote rate
calculated across al ballots cast. The aggregate residual vote rate is equivalent to a
weighted mean where each county is weighted by the number of ballots cast. Table 1
provides some preliminary evidence to support our hypothesis about ballot access. Using
either calculation, the residua vote rate is at least one percentage point higher in states
where Ralph Nader’ s name was left off the ballot. 1n a national electorate of 100 million
voters, a one percent increase means roughly an additional 1 million unrecorded votes.
Our second hypothesisis that residual votes should be less common in states with
astraight-party ballot option. We collected sample ballots from each state to determine
which states have a straight-party device. In some cases, we contacted state election
officials to clarify the ballot position of the straight-party choice. The straight-party
option is gradually disappearing from American ballots. In the 2000 elections, only 15
states had a one-punch ballot device that applied to the presidential contest, down from
28 states that had the ballot option in the 1960s.2* Three states eliminated one-punch
voting in the 1990s, and a fourth (Michigan) recently decided to remove the straight party
option from the ballot in future elections (Christoff 2001). Severa other states are
considering legidation to end the practice. The straight-party option is not merely a

cosmetic aspect of ballot design. Before Illinois and Georgia eliminated straight- party

in votes for Nader because he failed to submit awrite-in candidate declaration before the state’ sdeadline in
July (Winger 2001).

14 North and South Carolina also have a straight-party ballot option, but it only applies to races appearing
below the presidential contest. Thus, both states are coded as not having a straight-party device.

13



voting, roughly one-third of all voters made a straight-party selection (Kimball and
Owens 2000; Bullock and Mishou 1999).
[Table 2 about here]

Preliminary evidence indicating that the straight-party option reduces residual
votes appearsin Table 2. The mean residua vote rate is one percentage point higher in
states without the straight-party mechanism, although the disparity is .7 percentage points
when residual votes are calculated across all ballots.

We aso hypothesize that laws regarding the treatment of write-in votes influence
the number of residual votes, since voters may use the write-in option to express
disapproval of the candidates listed on the ballot. We contacted each state’ s election
office to ascertain its laws on the availability and counting of write-in votes. For some
states (Indiana, Maryland, New Jersey, Washington, Wyoming) we discovered that initial
election results provided by the state did not include valid write-in votes. Thus, we
contacted state and county election officias in these states to get write-in totals.'® States
treat write-in votes in one of four ways. Ten states ssimply did not include space on the
ballot for write-in votes in the 2000 presidential election, thus removing a potential
protest vote option. Another 25 states allowed write-in votes but only counted write-ins
cast for candidates who had filed a declaration of write-in candidacy (which few

candidates bother to do). Thus, some voters in these states made write-in selections that

15 Asavalidity check, we compared statewide residual vote rates from our data to those reported in other
studies (Caltech/MIT Voting Technology Project 2001a, 89; Brady et al. 2001, 21 fn. 34). For most states,
our estimates matched or were within .1% of each other. In some states, we had data that was missing from
the other studies, so no comparison could be made. In the states where our estimates differed substantially
(Indiana, Maryland, Nevada, and Wyoming), we calculated |ower residual vote rates than reported in at

| east one of the comparison studies. We suspect that one or both of the other studies did not include write-
invotesintheir calculations of valid presidential votes for these states. Among those four states, Nader
was awrite-in candidate in Indiana, Maryland, and Wyoming.

14



were not counted as valid votes.'® Another 14 states allow and count all write-in votes.
Finally, we reserve a fourth category for Nevada, the only state to include a ballot line for
“None of These Candidates’ in federal and statewide races, certainly a more conspicuous
outlet for a protest vote than the write-in option.*’

[Table 3 about here]

While the treatment of write-in votes may seem like a mundane task, it does have
some bearing on residual vote rates in the 2000 presidential election. As Table 3
indicates, residual vote rates are, on average, roughly one percentage point higher in
states that restrict write-in votes (by not alowing write-ins or only counting write-in
votes for qualified candidates). This suggests that some of the unrecorded votes in the
2000 presidentia election would have been write-in selections rather than votes for either
major-party candidate.

Finaly, in order to test for the effects of voting equipment, we gathered data from
each state’ s election office on the voting technology used in each county. Generaly, five
different methods of voting are used in the United States: paper ballots, lever machines,
punch card machines, optical scan ballots, and direct recording electronic (DRE)
machines. We also distinguish between two different types of punch card systems. The
most common punch card ballot is the Votomatic, in which a punch card is inserted
behind a booklet with the ballot options and the voter uses a stylus to punch out the hole

corresponding to the voter’s preferred selection. A less common punch card method is

18 For example, Arizonais one of the states that only counts write-in votes for candidates who file the
required paperwork. If al write-in votesin Maricopa county, Arizona (which includes Phoenix) were
counted as valid votes, the residual vote rate would have been 1.4% instead of 1.7% as our dataindicate.
17 Over 3,000 voters in Nevada (0.5% of votes cast) chose “None of These Candidates” in the 2000
presidential election. “None of These Candidates’ received more votes than three of the presidential
candidates listed on the ballot. Nevada does not have a separate line for write-in votes.

15



the Datavote, in which offices and candidates are printed directly on the punch card and
the voter punches out the hole next to one’s chosen candidate.

The electronic and optical scan systems are the newest technologies, seeing more
widespread use as jurisdictions replace older methods (paper, lever, and punch card).*®
We divided the optical scan systems into those where ballots are counted at a central
location (like the county courthouse) or at the voting precinct. One advantage of the
precinct-count optical scan systems s that they give voters a chance to discover and
correct possible mistakes (overvotes and undervotes). The central-count optical scan
systems do not have such an error-correction feature. Finally, in some counties (almost
entirely in states where elections are administered by townships), not all ballots were cast
using the same technology. In those cases, we coded the voting technology as the
equipment used by at least 75% of the voters. If no single method was used by at least
75% of the voters, we coded the county’ s voting technology as a “mixed” system.

[Table 4 about here]

Table 4 provides summary data on the prevalence of each type of voting
technology and corresponding residual vote rates in our sample of counties. Punch card
and optical scan systems are by far the most commonly used voting technologies. As
severa studies indicate, Votomatic (2.9% mean residua vote rate) and Datavote (2.8%)
punch card machines produce higher mean residual vote rates than any other system.
However, when residual votes are calculated as a percentage of al ballots cast, Datavote
punch cards have the lowest residual vote rate of any voting method. The disparity in

averages is due to the fact that few counties use the Datavote system, which alows a

16



handful of jurisdictions with high residual vote figures to skew the mean.'® Nevertheless,
it should give pause to those who might lump Datavote and V otomatic systems together
in concluding that al punch card technology is equally error-prone.

After the Votomatic, however, differences between other voting methods in terms
of unrecorded votes are not as large. In comparing newer technologies, precinct-based
optical scan systems (0.9% unrecorded votes) performed better than central-count optical
scan systems (1.8% unrecorded votes) and electronic machines (1.7%). Among the
newer voting methods, only the precinct-based optical scan system performed
significantly better than lever machines and paper ballots. While the bivariate analyses
presented to this point are preliminary, it is important to note that the disparity in residua
vote rates for different voting technologies is no greater than for the state factors (Nader’s
access to the ballot, the straight-party ballot device, and write-in laws) discussed above.
While existing studies focus amost exclusively on voting technology, it appears that
severa state characteristics have a similar or greater impact on unrecorded votes than
voting technology. To get a better assessment of the sources of unrecorded votes, the
next section introduces a multivariate analysis of residua votes that simultaneously

controls for various factors.

18 One can find a detailed description of each type of voting equipment in avariety of sources (Fischer
2001; Caltech/MIT Voting Technology Project 2001a, 2001b; Brady et al. 2001; U.S. General Accounting
Office 2001b).

19 Datavote technology is used almost exclusively in several small Florida counties (which had rather high
residual vote rates) and several larger California counties (which had relatively low residual vote rates).

17



Multivariate Analysis

To determine the impact of several factors on residual votes in the 2000
presidential election, we estimate a regression model that includes voting technology,
state- specific characteristics, and demographic measures as explanatory variables. The
dependent variable is the percentage of ballots cast in which no vote for president was
recorded (the “residual vote rate”).

In addition to the state-specific variables described above (treatment of write-in
votes, the presence of Ralph Nader, and a straight-party ballot option), we account for the
number of presidential candidates on the ballot in each state (which ranges from alow of
4 candidates to a high of 12). There is some evidence of a curvilinear relationship
between residual votes and the number of candidates on the ballot (Knack and Kropf
n.d.). When there are few candidates on the ballot, the number of residual votes may be
higher as disaffected voters are more likely to abstain when they find no presidential
candidate to their liking. Thus, increasing the number of candidates should reduce
residual votes. However, at some point including too many candidates on the ballot may
cause confusion (and more residual votes), especidly if (asin several Florida countiesin
2000) jurisdictions use butterfly ballots or multiple pagesto list candidates. Thus, we
follow the convention established by Knack and Kropf (n.d.) and include the number of
presidential candidates as well as a squared term in our model.%°

Optical scan balloting is the most commonly used voting technology, and some

recent studies (Caltech/MIT Voting Technology Project 2001a, 2001b; Knack and Kropf

20 Asin two other studies (Brady et al. 2001; Knack and Kropf n.d.), we also examined the level of
competition in the presidential, Senate, and gubernatorial contestsin each state. However, the estimated
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n.d.) conclude that it produces lower residual vote rates than most aternatives, including
its chief competitor (electronic machines). Consequently, we use the central-count
optical scan system as the baseline for comparison. The regression model includes
separate dummy variables for each voting technology (including mixed systems) except
centrally-counted optical scan methods.

Our regression models also include a number of demographic variables that are
correlated with residual votes. Severa of these indicators measure the presence of
disadvantaged groups that may feel alienated from the political process or face a
disproportionate amount of confusion during the voting process. We include the
percentage of a county’s population that is black (which ranges from 0% to 98% with a
mean of 9% in our sample), the percentage that is Hispanic (which ranges from 1% to
98% with a mean of 6%), and the percentage 65 years of age or older (which ranges from
2% to 35% with a mean of 15%). We expect a positive relationship between residual
votes and each of these three demographic variables. In addition, we include the
percentage of people over age 25 that hold a college degree (which ranges from 4% to
53%, with a mean of 14%) and the natura log of median household income (which
ranges from 9.4 to 11.3 with amean of 10.4). Both should be negatively correlated with
residual votes. We calculate the log of median income because the raw data are skewed
with outliers at the high end and we hypothesize that beyond some point, increased
income does not increase one' s familiarity with the voting process. Finally, we include
the natural log of each county’s population (which ranges from 6.1 to 16.1, with a mean

of 10.3) because several studies find a negative relationship between population and

effects of these explanatory variables were not statistically significant. Their presence in the model did not
alter other substantive findings, so we dropped them from the model for the sake of parsimony.
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residual votes (Brady et al. 2001; Knack and Kropf n.d.; Caltech/MIT Voting Technology
Project 2001b; U.S. Genera Accounting Office 2001b). One possible explanation for
this relationship is that large counties may tend to have more professionalized election
administration (as well as other government functions) than smaller counties.

The choice of a statistical model for the multivariate analysis requires some
explanation. One could choose between ordinary least squares (OLS) and generalized
least squares (GLS) regression to estimate a multivariate model of residual votes. This
would allow weighted (GLS) or unweighted (OLS) coefficient estimates. Since elections
are administered by county governments (which make critical decisions about voting
technology) in all but afew states, one could argue that each county should be weighted
the same (the OL S approach). However, the number of votersin each county varies
dramatically, and most counties have small populations. Over half of the countiesin our
sample have populations less than 26,000. Conversely, there are just 106 counties (4% of
our sample) with more than 200,000 voters in the 2000 election, but these counties
account for 43% of all ballots cast in the nation. Thus, an unweighted analysisis
disproportionately influenced by the behavior of voters who reside in small counties. As
seen in Florida during the 2000 presidential el ection, a high residua vote rate in the
presidential election is more consequential and controversial when it occursin alarge
county (with tens of thousands of voters) than in a small county.

In addition estimating OL S regression on aggregated data introduces
heteroskedasticity, which produces inefficient coefficient estimates and biased standard
error estimates.?! In particular, the error variance will be inversely proportional to the

number of voters in each county (Kmenta 1986, 366-373), which we confirm in our data.
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The solution to this problem is generalized least squares regression, in which each county
is weighted by the number of ballots cast (Kmenta 1986; Johnston and DiNardo 1997).
Thus, we present GL S regression estimates where each county is weighted by the number
of ballots cast.?* Asafurther precaution, we estimate robust standard errors,
recommended by White (1980) among others, to correct for heteroskedasticity likely in
data with a skewed dependent variable.?®

[Table 5 about here]

The regression estimates in Table 5 support our hypotheses about the importance
of several state ballot characteristics.?* All of the state factors we hypothesize produce
statistically significant coefficients regardless of the estimation method. Holding other
factors constant, the mean (weighted) residual vote rate is almost roughly .7 percentage
points lower in states with a straight-party option on the ballot. Thisis a substantia
effect, given that average residual vote rates are low to begin with (recall that the
unweighted mean in our sample is 2.3% and the weighted mean is 1.8%). Thus, it
appears that the straight-party mechanism allows some voters a way to bypass confusing
features of the ballot and avoid mistakes in the presidential contest. The absence of a
straight-party option on the ballot in most states likely made a substantial contribution to

the roughly 2 million unrecorded votes in the 2000 presidential election.

21 v/ oss (1996, 1164-1166) provides an example of the advantages of GL S versus OLS in election studies.
22 Among recent studies of residual votesin presidential elections, most present unweighted OLS
regression estimates (Caltech/MIT Voting Technology Project 2001b; Knack and Kropf forthcoming; U.S.
General Accounting Office 2001b) while Brady et al. (2001) weight by the number of ballots cast.
2 Totest for the effect of outliers, we also generated regression estimates after deleting 27 extreme cases
(counties with residual vote rates above 10% or below .1%). Theresults were almost identical to those
E)resented in this paper.

4 We lose one case in the multivariate analysis because the Census Bureau has no data on median
household income for Skagway, Alaska.
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Our results aso confirm that, other things equal, Nader’ s absence from the ballot
substantially increased the residual vote rate in seven states. The impact of Nader's
exclusion is similar in magnitude to the straight-party device. Not surprisingly, the states
that excluded Nader have some of the most onerous petition and ballot qualification
requirements for minor party candidates (Winger 2000). Thus, ballot access
regquirements can have an unexpected effect on residual votes.

A further examination of the minutiae of election procedures reveals that the
degree to which states encourage protest votes has an effect on the frequency of
unrecorded votes in presidential elections. States that count all write-in votes have a
lower average residua vote rate than states that restrict write-ins (by roughly .3
percentage points). Since most states restrict write-in voting, this effect contributes quite
abit to the overal total of unrecorded votes in the 2000 presidentia e ection, athough
not as much as the straight-party ballot option.

Furthermore, the residual vote rate is substantialy lower in Nevada, the only state
to offer abalot line for “None of These Candidates.” After controlling for other effects,
the weighted mean residua vote rate is one percentage point lower in Nevada than the
rest of the country. AsaNevada election official explained to us, the extraballot line
“really helps minimize the number of undervotes.”

Our results al'so suggest that the number of candidates on the ballot may not have
an appreciable effect onunrecorded votes in the 2000 presidential election. The GLS
regression produces weak and statistically insignificant estimates of the effect of the

number of candidates on the ballot.



In comparing voting methods, Votomatic punch card ballots emerge clearly asthe
least preferred technology in terms of unrecorded votes. Based on the GL S estimates, the
residual vote rate in counties using Votomatic machines was sightly more than 1
percentage point higher than in counties using optical scan ballots. In addition, the GLS
estimates suggest that Datavote punch card machines perform much better than
Votomatic machines, with an average residual vote rate no higher than that produced by
central-count optical scan ballots. None of the other voting methods appear s better or
worse than centrally-counted optical methods scan except for precinct-count optical scan
systems, with aweighted mean residual vote rate roughly .5 percentage points lower than
the central-count version.

Among demographic variables, the effects of racial and ethnic composition,
median income, and population on a county’s residual votes are statistically significant
and in the expected direction. Meanwhile, the elderly share of the population and the
prevalence of college graduates appear unrelated to a county’s residua vote rate when
controlling for other factors. The substantive effects of the race and income variables are
both quite large. According to our estimates, moving from a county with no African
American residents to a county that is 50% African-American will, on average, increase
the residual vote rate by 1.2 percentage points. Similarly, the expected residual vote rate
in a county with a median household income of $42,924 (90™" percentile in our sample) is
expected to be .7 percentage points lower than a county with a median income of $24,073
(10" percentile).

It remains to be seen whether the effects of the demographic measures are the

result of intentional undervoting by disaffected groups or the result of greater voter
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confusion and unintentional errors among disadvantaged groups. Other studies indicate
that newer voting technologies designed to minimize voting errors (especially electronic
machines) significantly reduce the correlation between demographic variables and
resdual votes (Brady et a. 2001; Tomz and Van Houweling n.d.). This suggests that the
effects of the demographic measures reflect voter confusion rather than intentional
undervoting.

We hypothesize that the straight-party ballot option is another mechanism that
may help voters avoid confusion and mistakes on other parts of the ballot. Thus, the
effects of race and socioeconomic measures on residual votes may be limited to those
states that do not have a straight-party option on the ballot. To test this hypothesis, we
also analyze the determinants of unrecorded presidential votes separately for states that
have a straight-party option and those that do not. We replicate the GLS regression
modelsin Table 5 except that we drop the straight-party variable. The first column in
Table 6 provides estimates for states that use the straight-party ballot feature.®® The
second column provides estimates for states that do not have the straight-party option.

[Table 6 about here]

The regression estimates provide additioral evidence that it is important to sort
states by their use of the straight-party device. As hypothesized, the straight-party ballot
option substantially reduces the demographic disparity in unrecorded presidential votes.
Median income and the size of the Africanr American population are powerful influences

on the residual vote rate in states without the straight-party preference (column 2). In

2 The Datavote system is not used in any states with a straight-party device, and Nevada does not use the
straight-party option. Thus, both variables are excluded from the first column of Table 6.
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contrast, neither race nor income is a strong predictor of residual votes in states that have
the straight-party punch on the ballot (column 1).

In addition, the effect of the number of candidates on the ballot is statistically
significant and in the expected direction in states without the straight-party choice.
However, this same factor is an insignificant predictor of residual votesin states that have
straight-party voting. Again, the results suggest that the straight-party device reduces the
impact of other factors that may cause unrecorded votes.

Finally, we uncover an interaction between the effects of voting technology and
the straight-party ballot line. While the VVotomatic punch card performs poorly in both
types of states, centrally-counted optical scan methods perform substantially better than
paper ballots and electronic machines in straight-party states. In contrast, central-count
optical scan ballots perform worse than any of the aternatives to punch cards in states
without straight-party voting. Thisislargely due to a dramatic reduction in residual votes
for centrally-counted optical scan ballots in states with the straight-party option, although
all voting technologies except electronic machines perform better in straight-party states.
The unweighted mean residual vote rate for centrally- counted optical scan ballotsin
states with straight-party voting is 1.2% (the weighted mean is 0.9%), as compared to an
unweighted mean residual vote rate of 3.0% (2.3% weighted mean) in states without
straight-party voting.

This apparent interaction between voting technology and the straight-party choice
merits a closer examination. Wattenberg et al. (2000) make an analogy between voting
and taking a standardized test, and they argue that voters abstain from contests where

they feel poorly informed about the competing candidates and thus “don’t know the
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correct answer.” Optical scan ballots (where voters usually have to darken an oval by the
name of their preferred candidate) most closely resemble standardized tests, perhaps
gliciting a test-taking mentality in voters. If so, the straight-party option allows votersto
bypass contests farther down the ballot (while till recording a vote) where they may not
“know the correct answer.” In any case, these results indicate that as states upgrade to
optical scan ballots (as many are considering), they might also consider including a
straight-party option on the ballot to further reduce unrecorded votes.

This study only examines the impact of the straight-party mechanism in a cross
sectional analysis. Those skeptical of the reported effects might argue that the states
which happen to have straight-party voting possess other unmeasured qualities (efficient
election administrators, well-designed voter education procedures, or high levels of civic
duty among citizens) that might account for the rather large reduction in residual votes
that we attribute to the straight-party option. There are two reasons not to be skeptical of
the effect we ascribe to straight-party voting.

First, although we do not have data to address this issue definitively, with a few
exceptions the states with straight-party voting in 2000 (Alabama, lowa, Indiana,
Kentucky, Michigan, Missouri, New Hampshire, New Mexico, Oklahoma, Pennsylvania,
Rhode Island, Texas, Utah, Wisconsin, and West Virginia) are not the states one would
expect to see at the top of alist of “good government” indicators. Using a study of state
government management (Government Performance Project 2001), we found no
significant differences between states with straight-party voting and those without it.
Second, with many jurisdictions upgrading from Votomatic punch cards to optical scan

ballots for the 2000 election (and with an extremely competitive presidential contest), one
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would expect the residual vote rate to drop from 1996 to 2000. Indeed, that is what one
finds in amog every state, with one glaring exception. The percentage of unrecorded
presidential votesin Illinois increased from 2.4% in 1996 to 3.9% in 2000 (the highest
rate in the country for states with complete data). Not coincidentally, Illinois eliminated
the straight-party punch after the 1996 election.?® This provides further evidence that the

straight-party option helps reduce the frequency of unrecorded votes.

The 2000 Election Controversy and its Aftermath

Several factors account for the roughly two million unrecorded votes in the 2000
presidential election. There is some evidence to defuse the controversy surrounding the
2000 presidential election and there is evidence to inflame the controversy. On the one
hand, the effects of Nader’s absence from the ballot, restrictive write-in laws, and
Nevada' s “None of These Candidates’ option strongly suggest that some residual votes
were intentional undervotes (abstention). Thus, some residual votes were not intended
for either mgjor-party candidate and have no bearing on the election controversy between
George Bush and Al Gore.

On the other hand, the strong effects we attribute to straight-party voting (its
ability to reduce residual votes and minimize the racial and economic differencesin roll-
off rates) and voting technology (especialy Votomatic punch cards) suggest that many

unrecorded votes resulted from voter confusion. Many of the votes lost because of these

26 south Dakota also dropped straight-party voting after the 1996 election and saw its residual vote rate
increase slightly in 2000 (from 1.7% to 1.8%). Finally, South and North Carolinatied for the second
highest rate of unrecorded presidential votesin the 2000 election. Both states have straight-party options
on the ballot that do not apply to the presidential race. This could create confusion for voters who
incorrectly believe they are making a choice in the presidential contest when they make a straight-party
selection.
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factors were probably intended for Bush or Gore, who received about 95% of the valid
votes. In at least six states (Florida, lowa, New Hampshire, New Mexico, Oregon, and
Wisconsin), the number of unrecorded votes was larger than the vote margin between
Bush and Gore. It isat |least theoretically possible that the winner could have been
different in some of these states if unrecorded votes had been cast properly and counted
as intended.

On the positive side, our results suggest a few things states and counties can do to
reduce the number of unrecorded presidential votes in future elections. If cog isno
object, to achieve the greatest impact, election officials should consider replacing
Votomatic punch card machines with newer voting technology (electronic machines or
precinct-count optical scan ballots), and include straight-party and “None of the Above’
options on the ballot. Other measures that would have a lesser impact include changing
election laws so that al write-in votes are counted and a minor party candidate with a
national following (like Ralph Nader) can qualify for a position on the ballot.

We end with a cautionary note for states and counties that are considering costly
efforts to buy new voting machinery. While Votomatic punch cards clearly perform
worse than any other voting methods, anong new technologies we find that only
precinct-count optical scan systems perform much better than older voting methods. In
addition, a closer examination of Florida precincts in the 2000 election finds that
confusing ballot designs (where presidential candidates were listed in more than one
column), rather than punch card machines, accounted for most of the unrecorded
presidential votes (Cauchon 2001; Kimball and Owens 2002).2” Thus, jurisdictions using

paper ballots, lever machines, or Datavote punch cards may not need to upgrade to newer
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voting technology. Instead, less costly solutions, such as simpler ballot designs and other
ballot additions (especially the straight party and “None of These Candidates’ options)
may do as much or more to reduce the frequency of unrecorded votes than a change in
voting technology. Finally, if states want to improve efforts to understand the causes of
unrecorded votes, they should consider requiring election administrators to uniformly
record and report the number of ballots cast, as well as the number of overvotes and

undervotes, in each precinct.

27 Nine of the 25 punch card countiesin the 2000 election in Florida used Datavote technol ogy.

29



References

Asher, Herb, Russall Schussler, and Peg Rosenfield. 1982. “The Effect of Voting
Systems on Voter Participation.” Paper presented at the annual meeting of the
Midwest Political Science Association, Milwaukee, WI, April 1982.

Asher, Herb, and Karen Crauder Snyder. 1990. “ Effects of Voting Systems on Political
Participation: Three Technologies Compared.” Paper presented at the annual
meeting of the Midwest Political Science Association, Chicago, IL, April 1990.

Bowler, Shaun, Todd Donovan, and T. Happ. 1992. “Ballot Propositions and Information
Costs: Direct Democracy and the Fatigued Voter.” Western Political Quarterly
45:559-568.

Brady, Henry E., Justin Buchler, Matt Jarvis, and John McNulty. 2001. Counting All The
Votes. The Performance of Voting Technology in the United States. Survey
Research Center and Institute of Governmental Studies, University of California,
Berkeley. (September, 2001
http://ucdata.berkeley.edu/new web/countingal lthevotes. pdf).

Bullock, Charles S,, 111, and Richard E. Dunn. 1996. “Election Roll-off: A Test of Three
Explanations.” Urban Affairs Review 32:71-86.

Bullock, Charles S,, 111, and Thomas Mishou 1999. “Eliminating the Straight-Party
Punch: Racial and Partisan Consequences.” Paper presented at the annual meeting
of the Southwest Political Science Association, San Antonio, TX, April 1999.

Burnham, Walter Dean. 1965. “The Changing Shape of the American Political
Universe.” American Political Science Review 59:7-28.

Caltech/MIT Voting Technology Project. 2001a “Residual Votes Attributable to
Technology: An Assessment of the Reliability of Existing Voting Equipment.”
(March 30 version: http://vote.caltech.edu).

Caltech/MIT Voting Technology Project. 2001b. Voting: What is, What Could be.
(accessed July, 2001: http://www.vote.caltech.edu/Reports/index.html).

Cauchon, Dennis. 2001. “Errors Mostly Tied to Ballots, not Machines.” USA Today
November 7, 2001, p. 6A.

Christoff, Chris. 2001. “End is Near for State's Straight-Party Voting.” Detroit Free
Press December 8 (downloaded December 10, 2001 from
http://www.freep.com/news/mich/vote8 20011208.htm).

Crain, Mark, Donald R. Leavens, and Lynn Abbot. 1987. “Voting and Not Voting at the
Same Time.” Public Choice 53:221-229.



Darcy, R., ard Anne Schneider. 1989. “Confusing Ballots, Roll-Off, and The Black
Vote.” Western Political Quarterly 42:347-364.

DuBois, Philip L. 1979. “Voter Turnout in State Judicial Elections. An Analysis of the
Tail on the Electoral Kite.” Journal of Politics 41:865-887.

Dugger, Ronnie. 1988. “ Annals of Democracy.” New Yorker. November 7, 40-108.

Engstrom, Richard L., and Victoria M. Caridas. 1991. “Voting for Judges: Race and Roll-
Off in Judicial Elections.” In William Crotty, ed., Political Participation and
American Democracy. Westport, CT: Greenwood.

Government Performance Project. 2001. State Grade Report 2001. Maxwell School of
Citizenship and Public Affairs, Syracuse University
(http://www.maxwell.syr.edu/gpp/states 2001/state 2001 main.htm).

Hansen, Bruce E. 2000. “A Precinct-Level Demographic Analysis of Double-Punching in
the Palm Beach Presidentia Vote.” Unpublished manuscript, University of
Wisconsin (November 12, 2000:
http://www.ssc.wisc.edu/~bhansen/vote/florida2. pdf).

Harris, Jamie M., and John F. Zipp. 1999. “Black Candidates, Roll-off, and the Black
Vote.” Urban Affairs Review 34:489-498.

Herron, Michael C., and Jageet S. Sekhon. N.d. “Overvoting and Representation: An
Examination of Overvoted Presidential Ballots in Broward and Miami- Dade
Counties.” Electoral Sudies, forthcoming.

Jewett, Aubrey. 2001. “Explaining Variation in Ballot Invalidation Among Florida
Counties in the 2000 Election.” Presented at the annual meeting of the American
Political Science Association, San Francisco, August, 2001.

Johnston, Jack, and John DiNardo. 1997. Econometric Methods, 4" ed. New Y ork:
McGraw-Hill.

Kim, Jae-on, and B.C. Koh. 1972. “Electoral Behavior and Social Development in South
Korea: An Aggregate Data Analysis of Presidential Elections.” Journal of Politics
34:825-859.

Kimbal, David C., and Chris T. Owens. 2002. “Unrecorded V otes and Election Reform.”
Spoectrum: The Journal of State Government, forthcoming.

Kimball, David C., and Chris T. Owens. 2000. “Where's the Party? Eliminating One-
Punch Voting.” Presented at the annual meeting of the Midwest Political Science
Association, Chicago, April 29, 2000.

Kmenta, Jan. 1986. Elements of Econometrics, 2" ed. New York: Macmillan.

31



Knack, Stephen, and Martha Kropf. N.d. “Invalidated Ballots in the 1996 Presidential
Election: A County-Level Analysis.” Journal of Palitics, forthcoming.

Lublin, David, and D. Stephen Voss. 2001. "Federa Elections Project." American
University, Washington, DC and the University of Kentucky, Lexington, KY'.

Lupia, Arthur, and Mathew D. McCubbins. 1998. The Democratic Dilemma. New Y ork:
Cambridge University Press.

Magleby, David B. 1984. Direct Legislation: Voting on Ballot Propositionsin the
American Sates. Baltimore, MD: Johns Hopkins University Press.

Mather, George B. 1964. Effects of the Use of Voting Machines on Total Votes Cast:
lowa 1920-1960. lowa City: University of lowa, Institute of Public Affairs.

Minority Staff, Special Investigations Division, Committee on Government Reform, U.S.
House of Representatives. 2001a. “Income and Racial Disparitiesin the
Undercount in the 2000 Presidential Election.” (July 9, 2001:
http://www.house.gov/reform/min/pdfs/pdf _inves/pdf elec nat study.pdf).

Mueller, John E. 1969. “Voting on the Propositions: Ballot Patterns and Historical Trends
in California” American Political Science Review 63:1197-1212.

Nichols, Stephen M. 1998. “ State Referendum Voting, Ballot Roll-off, and the Effect of
New Electoral Technology.” State and Local Government Review 30:106-117.

Nichols, Stephen M., and Gregory A. Strizek. 1995. “Electronic Voting Machines and
Ballot Roll-Off.” American Politics Quarterly 23:300-318.

Popkin, Samud L. 1991. The Reasoning Voter. Chicago: University of Chicago Press.

Pothier, J.T. 1987. “Drop-Off: the Vanishing Votersin On-Y ear Elections and the
Incumbency Advantage.” American Politics Quarterly 15:123-146.

Price, Hugh D. 1957. The Negro and Southern Politics. New York: New Y ork University
Press.

Roth, Susan King. 1998. “Disenfranchised by Design: Voting Systems and the Election
Process.” Information Design Journal 9:1-8.

Rusk, Jerrold G. 1970. “The Effect of the Australian Ballot Reform on Split Ticket
Voting.” American Political Science Review 64:1220-1238.

Saltman, Roy G. 1988. Accuracy, Integrity, and Security in Computerized Vote-Tallying.
Gaithersburg, MD: National Bureau of Standards (Special Publication 500-158).



Sheffield, James F., Jr., and Charles D. Hadley. 1984. “Racial Voting in a Biracial City.”
American Politics Quarterly 12:449-464.

Shocket, Peter A., Neil R. Heighenberger, and Clyde Brown. 1992. “The Effect of Voting
Technology on Voting Behavior in a Simulation Multi-Candidate City Council
Election: A Political Experiment of Ballot Transparency.” Western Political
Quarterly 45:521-537.

Stiefbold, Rodney. 1965. “The Significance of Void Ballots in West German Elections.”
American Palitical Science Review 59:391-407.

Thomas, Norman. 1968. “V oting Machines and Voter Participation in Four Michigan
Constitutional Revision Referenda.” Western Political Quarterly 21:409-419.

Tomz, Michael, and Robert P. Van Houweling. N.d. “How Does Voting Equipment
Affect the Racial Gap in Voided Ballots?” American Journal of Political Science,
forthcoming.

United States General Accounting Office. 2001b. Elections. Satistical Analysis of
Factors That Affected Uncounted Votes in the 2000 Presidential Election. (GAO-
02-122, October, 2001: http://www.gao.gov/).

Vanderleeuw, James M., and Richard Engstrom. 1987. “Race, Referendums, and Roll-
Off.” Journal of Politics 49:1081-1092.

Vanderleeuw, James M. and Glenn H. Utter. 1993. “Voter Roll-Off and the Electoral
Context: A Test of Two Theses.” Social Science Quarterly 74:664-673.

Voss, D. Stephen. 1996. “Beyond Racia Threat: Failure of an Old Hypothesisin the New
South.” Journal of Politics58:1156-1170.

Walker, Jack L. 1966. “Ballot Forms and Voter Fatigue: An Analysis of the Office Block
and Party Column Ballots.” Midwest Journal of Political Science 10:448-464.

Wand, Jonathan N., Kenneth W. Shotts, Jageet S. Sekhon, Walter R. Mebane, Jr.,
Michael C. Herron, and Henry E. Brady. 2001. “ The Butterfly Did it: The
Aberrant Vote for Buchanan in Palm Beach County, Florida.” American Palitical
Science Review 95:793-810.

Wattenberg, Martin P., lan McAllister, and Anthony Salvanto. 2000. “How Voting is
Like Taking an SAT Test: An Analysis of American Voter Rolloff.” American
Politics Quarterly. 28:234-250.

White, Halbert. 1980. “ A Heteroskedasticity-Consistent Covariance Matrix Estimator and
aDirect Test for Heteroskedasticity.” Econometrica 48:817-830.



Winger, Richard. 2001. “Nader Write-Insare Historic.” Ballot Access News 16:6
(January 1, 2001).

Winger, Richard. 2000. “Nader Wins lllinois, But Loses North Carolina.” Ballot Access
News 16: 1,7 (September 1, 2000).



Tablel
Residual Votein the 2000 Presidential Election by Nader’s Presence

Aggregate Residual
Ralph Nader on Ballot? Mean Residua Vote Vote
Nader on the Ballot 2.1% 1.7%
(43 states, 2346 counties, 90% of ballots) (1.8%) '
Nader Not on the Ballot 3.1% 2 8%
(7 states, 549 counties, 10% of ballots) (2.0%) '

“Mean Residual Vote’ isthe average across al counties in the category (standard
deviation in parentheses). “Aggregate Residua Vote” isthe residua voting rate
calculated across al ballots cast (equivalent to a weighted mean where each county is
weighted by the number of ballots cast).

Table2
Residual Votein the 2000 Presidential Election by Ballot For mat
Aggregate Residua

Ballot Format Mean Residua Vote Vote
Straight-Party Punch 1.6% 1.3%
(15 states, 1011 counties, 28% of ballots) (1.2%) '
No Straight Party Punch 2.6% 2 0%
(35 states, 1884 counties, 72% of ballots) (2.0%)

“Mean Residual Vote’ isthe average across al counties in the category (standard
deviation in parentheses). “Aggregate Residual Vote” is the residual voting rate
calculated across al ballots cast (equivalent to a weighted mean where each county is
weighted by the number of ballots cast).



Table3
Residual Votein the 2000 Presidential Election by Write-In Laws

Mean Residual  Aggregate Residual

Status of Write-In Votes Vote Vote
Write-Ins Not Allowed 2.6% 2 0%
(10 states, 551 counties, 9% of ballots) (2.4%) '
Write-1ns Counted Only for Declared Candidates 2.4% 2 0%
(25 states, 1691 counties, 67% of ballots) (1.8%) '
All Write-Ins Counted 1.6% 1.1%
(14 states, 636 counties, 23% of ballots) (1.3%) '
“None of These Candidates’ Ballot Option 0.9% 0.6%
(Nevadaonly, 17 counties, 1% of ballots) (0.4%) '

“Mean Residual Vote” isthe average across al counties in the category (standard
deviation in parentheses). “Aggregate Residua Vote’ isthe residual voting rate
calculated across al ballots cast (equivalent to a weighted mean where each county is
weighted by the number of ballots cast).



Residual Votein the 2000 Presidential Election by Voting Technology

Table4

Mean Residua Aggregate
Ballot Format Description Vote Residud Vote
Punch card is inserted behind booklet
Votomatic Punch Card with ballot choices — voter uses 2.9%
(506 counties, 28% of ballots) stylus to punch out holes in card. (1.5%) 2.8%
Ballots counted by card reader
machine
Ballot choices are printed on punch
Datavote Punch Card card — voter punches out hole next to 2.8%
(44 counties, 3% of ballots) chosen candidate. Ballots counted by (2.6%) 1.2%
card reader machine.
No ballot. Candidates are listed next
Lever Machine to levers on a machine — voter pulls 2.2%
(371 counties, 15% of ballots) down the lever next to chosen (2.0%) 1.6%
candidate. Lever machine records
and counts votes.
Paper Ballot Candidates are listed on a sheet of
(259 counties, 1% of ballots) paper — voter marks box next to 2.1%
chosen candidate. Ballots counted by (1.5%) 1.6%
hand.
Voter darkens an oval or arrow next
Optica Scan — Centra Count to chosen candidate on paper ballot. 2.1%
(818 counties, 15% of ballots) Ballots counted by computer scanner (2.0%) 1.3%
at acentra location.
No balot. Candidates are listed on a
Electronic (DRE) computerized screen— voter pushes
(320 counties, 11% of ballots) button or touches screen next to 2.4% 1.7%
chosen candidate. Electronic (1.7%)
machine records and counts votes.
Mixed More than one voting technology 1.3% 1.1%
(59 counties, used. (0.6%) '
6% of balots)
Optica Scan — Precinct Count Voter darkens an ova or arrow next 0.9%

(527 counties, 20% of ballots)

to chosen candidate on paper ballot.
Ballots counted by computer scanner
at the precinct, alowing voter to
identify and fix mistakes.

“Mean Residua Vote’ isthe average across all counties in the category (standard deviation in
parentheses). “Aggregate Residua Vote’ isthe residual voting rate calculated across all ballots
cast (equivalent to a weighted mean where each county is weighted by the number of ballots

cast).
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Table5
Multivariate Analysis of Residual Votein the 2000 Presidential Election

Explanatory Variable GL S coefficient

State Variables

Straight-Party Ballot Option -G7F**
(.12)
Nader not on Ballot .82*
(.32
Count all Write-In Votes -33%*
(.10)
“None of These Candidates” (Nevada) -1.01***
(.15)
Number of Presidential Candidates -.20
(.36)
Presidential Candidates Squared .01
(.02)
Voting Technology
Votomatic Punch Card 1.07***
(.15)
Datavote Punch Card -.30
(.18)
Paper Ballot -.06
(.16)
Lever Machine -.18
(.16)
Electronic Machine (DRE) -.01
(.15)
Optical Scan— Precinct Count -46* **
(.10)
Mixed -.05
(.19)
Demographic Controls
Percent Black .026***
(.006)
Percent Hispanic .014*
(.006)
Percent 65 or older .023
(.020)
Median household income (natural |og) -1.12%**
(.31
Percent with a college degree -.003
(.009)
Population in 2000 (natural 10g) -.10*
(.06)
Constant 14.88***
(3.39)
Number of Cases 2894
A1
Root MSE 1.20

Dependent variable is the percentage of ballots cast that were not counted in the presidential
contest. Cell entries are regression coefficients (robust standard errorsin parentheses).
Each county isweighted by the number of ballots cast in the 2000 election.

*** n<.001, ** p<.0L, * p<.l, two-tailed



Table6
Multivariate Analysis of Residual Votein the 2000 Presidential Election

Straight-Party Option ~ No Straight-Party Option

Explanatory Variable GL S Coefficient GL S coefficient
State Variables
Nader not on Ballot 46 -.32
(.33 (.55)
Count all Write-In Votes -.33* -.38**
(.17) (.13)
“None of These -.63**
Candidates” (Nevada) (.18)
Number of Presidential .36 -1.59**
Candidates (.43) (.54)
Presidential Candidates -.02 .10**
Squared (.03) (.03)
Voting Technology
Votomatic Punch Card 1.31*** JI5***
(11) (:17)
Datavote Punch Card -.68**
(.25)
Paper Ballot B2 ** -.46*
(.16) (.22)
Lever Machine .24 - 44*
(.22) (.18)
Electronic Machine 1.50%** - 76***
(DRE) (.25) (:19)
Optical Scan— Precinct A1 -.84***
Count (.08) (.15)
Mixed .32* -21
(.14) (.25)
Demographic Controls
Percent Black .009* .037***
(.004) (.009)
Percent Hispanic .014** .020*
(.005) (.008)
Percent 65 or older .016 .028
(.021) (.024)
Median household -.18 -1.34**
income (natural 1og) (.29) (.42)
Percent with a college -.014* .001
degree (.007) (.012)
Population in 2000 -12* -.10
(natural log) (.04) (.07)
Constant 2.38 22.83***
(3.72) (4.86)
Number of Cases 1011 1883
Root MSE 0.77 1.23

Dependent variable is the percentage of ballots cast that were not counted in the presidential

contest. Cell entries are GL S regression coefficients (robust standard errorsin parentheses). Each

county isweighted by the number of ballots cast in the 2000 election.
*** n<.001, ** p<.0l, * p<.l, two-tailed
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