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Abstract: While conventional wisdom holds that partisan eSS legislative elections results
from intentional partisan and racial gerrymandering demonstrate that substantial bias can
also emerge from patterns of human geography. \b& simat in many states, Democrats are
inefficiently concentrated in large cities and seraindustrial agglomerations such that they can
expect to win fewer than 50 percent of the seasvthey win 50 percent of the votes. To
measure this “unintentional gerrymandering,” we aigseamated districting simulations based on
precinct-level 2000 presidential election resultseveral states. Our results illustrate a strong
relationship between the geographic concentratiddeonocratic voters and electoral bias

favoring Republicans.
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In majoritarian political systems like the Unit8thtes, the extent to which electoral
support for a party translates into legislativerespntation is driven by the geographic
distribution of votes across districts. For ins@na a set of hotly contested U.S. states inclydin
Florida, Michigan, Ohio, Missouri, Indiana, and Rsylvania, the Democrats have had far more
statewide success in winning presidential, U.Sag&egrand gubernatorial races than in winning
control of state legislatures. Party strategists @mdits as well as academics (King and Gelman
1991, Hirsch 2003, McDonald 2009a) have noticetltthia disconnect between statewide
partisanship and representation is driven by adgeatageous distribution of Democratic voters
across legislative districts. A window into thisgolomenon is provided by Florida’s notorious
tied presidential election of November 2000, inethvotes for George W. Bush outnumbered
votes for Al Gore in 68 percent of Florida’s Corggienal districts.

Why does this type of electoral bias emerge? ©@necs of bias is intentional
gerrymandering, whereby district maps are drawiavor partisan or racial groups. Another
source is unintentional gerrymandering, wherebymmaréy’s voters are more geographically
clustered than those of the opposing party duegmential patterns and human geography.

Ever since Elbridge Gerry proposed his famous Mamssetts district, the U.S. literature
on electoral bias has been dominated by the nofiamtentional gerrymandering. The
machinations of politically-motivated cartographtake center stage in the theory literature
(e.g., Gilligan and Matsusaka 1999, Gul and Pegséed®010) as well as in empirical studies
(e.g., Abramowitz 1983, Cain 1985, Cox and KatzZ0erron and Wiseman 2008, McCarty,
Poole, and Rosenthal 2009). Likewise, studies @lgerrymandering have used theoretical
(e.g. Shotts 2001, 2003) and empirical analyses Brace et al. 1988, Hill 1995, Lublin 1997,
Cameron, Epstein and O’Halloran 1996, Grigg andR&05) to show that efforts at enhanced

minority representation inexorably pack Democrate relatively few districts.



A significant reform movement in the United Statepredicated on the notion that
observed electoral bias stems from intentionalygeandering. Districting reformers in many
states have advanced various statutory and catitiéll proposals to prohibit partisan
gerrymandering and enforce more neutral, objeatiteria and procedures in the redistricting
process. In Florida, for example, in responsegtriking pattern of pro-Republican electoral
bias, a coalition of left-wing interest groups isted significant energy and resources into
passing Amendments 5 and 6, which voters appravéibvember 2010. These ballot initiatives
mandate that newly drawn congressional and stgigld¢ive districts be compact and
contiguous in shape, and the initiatives prohibdistricting plans drawn with the intent to favor
either political party.

Such reforms are based on the assumption that hgewgraphy plays no significant role
in generating electoral bias. Reformers are bethagjthe inefficient distribution of Democrats
across districts in a number of states would disapp the process of districting could only be
sufficiently insulated from Republican cartograghand minority interest groups.

This article examines the possibility that humaagyaphy plays a far greater role in
generating electoral bias in the United States dmmnmonly thought. Building on existing
literature, we explore the argument that Demoaegoften more clustered in space than
Republicans as a result of the industrial revohytgreat migration, and subsequent patterns of
suburbanization (Fenton 1966; Dixon 1968; EriksBi2, 2002; Jacobsen 2003, McDonald
2009a, 2009b). This argument dovetails with thelggss on similar aspects of human
geography in the comparative literature (e.g. Jmm976, Taylor and Gudgin 1976, Gudgin
and Taylor 1979, Johnston and Hughes 2008, Rodd&n) 2

We show that in many urbanized states, Democrathighly clustered in dense central

city areas, while Republicans are scattered moealgthrough the suburban, exurban, and rural



periphery. We illuminate this pattern with an irptiecase study of Florida and demonstrate that
it holds up in many other states. Precincts in Widemocrats typically form majorities tend to

be more homogeneous and extreme than Republicamdeprecincts. When these Democratic
precincts are combined with neighboring precinotiotm legislative districts, the nearest
neighbors of extremely Demaocratic precincts areenii@ely to be similarly extreme than is true
for Republican precincts. As a result, when distiggplans are completed, Democrats tend to be
inefficiently packed in homogeneous districts.

This observation raises some vexing empirical goest To what extent is observed pro-
Republican electoral bias a function of human gaplgy rather than intentional
gerrymandering? To what extent might pro-Repuhlisi&s persist in the absence of partisan
and racial gerrymandering?

The main contribution of the paper is to answeséhguestions by generating a large
number of hypothetical alternative districting @ahat are blind as to party and race, relying
only on criteria of geographic contiguity and cormip@ss. We achieve this through a series of
automated districting simulations. The simulatiesults provide a useful benchmark against
which to contrast observed districting plans. Wevskthat in general, pro-Republican partisan
bias is quite persistent in the absence of inteatigerrymandering. Moreover, consistent with
our argument about human geography, we demonstiatéhe highest levels of electoral bias

against Democrats occur in states where Demoaratérs are most concentrated in urban areas.

Political Geography and the Roots of Electoral Biag the United States
Electoral maps from recent U.S. presidential ebediillustrate clearly that in much of
the United States, support for Democrats is highigtered in densely populated city centers,

declines gradually as one traverses the suburbsyantis, and levels off in moderately



Republican rural areas. Additionally, in the rysatiphery, there are scattered pockets of strong
support for Democrats in smaller agglomerations@ated with 18 century industrial activity
along railroad lines, canals, lakes, and riversy@$as in college towns.

[FIGURE 1 ABOUT HERE]

To illustrate the relationship between populatiemsity and voting behavior, we match
precinct-level results from the 2000 presidentiation to precinct boundary files produced by
the US Census. We are able to obtain such 200@hptdevel data for 20 states. We then
generate block group estimates of election reswhigh we plot against population density data
from the census in Figure 1. The relationship betwgopulation density and Democratic voting
is generally widespread, but there is some crags-bieterogeneity. This relationship is most
pronounced in the most industrialized and urbangtates, but it is less pronounced or absent in
less industrialized Southern states with largel iihiacan American populations and in
relatively sparse Western states.

It is important to note that the densely populatdzhn block groups in the lower right
corners of the scatter plots in Figure 1 are nadoanly distributed in space; many of them are in
close proximity to one another. For example, supfaosrDemocrats in Florida is highly
concentrated in downtown Miami and the other coagtias to its immediate North, as well as
downtown Orlando, Tampa, St. Petersburg, Daytommésville, Jacksonville, Tallahassee, and
Pensacola, as well as a few other smaller raileabicollege towns. The suburbs of these cities,
along with rural Florida, are generally Republicbat only moderately so.

[FIGURE 2 ABOUT HERE]

Figure 2 displays the distance in kilometers betwtbe center of Miami’'s central

business district and the location of every cetoisk group in Florida. Figure 2 displays this

distance on the horizontal axis, and the vertiga displays the block group's Bush vote share.



Block groups toward the right of this plot are het away from Miami, and the extreme right
side of the plot depicts block groups in the Flanmhnhandle. The lower left corner of the plot
displays the large number of overwhelmingly Demticrarecincts in downtown Miami, Ft.
Lauderdale, and Palm Beach. Above these urban cothe graph are more heterogeneous
suburban neighborhoods where the Bush vote shar@yerage, only slightly exceeds 50
percent.

The tips of each of the other ‘stalactites’ in Fegy@ are city centers where Al Gore's vote
share in November 2000 often exceeded 90%. In easd, as one moves outward from the city
center, the Bush vote increases, and each cityisunded first by a very mixed area, second by
a suburban periphery that produced solid but netwkelming support for Bush, and then
finally by a rather heterogeneous but moderatelyuRican periphery. Analogous plots are
quite similar in all of the other states that anaracterized by high correlations between
population density and voting in Figure 1.

These depictions illustrate two important pattemits consequences for districting. First,
Democrats are far more clustered within homogengoencts than are Republicans. For
example, while Bush received over 80 percent ol/tite in only 80 precincts, Gore received
over 80 percent in almost 800 precincts. Secoradsthlactite shape of cities and their
surroundings in Figure 2 illustrate that Democratiecincts tend to be closer to one another in
space than Republican precincts. That is, the seaegghbors of predominantly Democratic
precincts are more likely to be predominantly Deratic than is the case for Republican
precincts.

Some simple spatial statistics allow us to dematessthis. First, we can identify the
nearest neighbor of every precinct, defined aptheinct with the most proximate centroid, and

ask whether that neighbor has the same partispogii®n. For any reasonable cut-off used to



differentiate “Democratic” and “Republican” preciace.g. lower than 4bvs. higher than 60
percentile values of Bush share"3&. 7¢", etc.), we find that indeed, the nearest neighbbrs
Democratic precincts are significantly more likedybe Democratic than is the case for
Republicans, whose neighbors are more heterogeneous

Alternatively, rather than forcing precinct paatiship to be binary, it is useful to
examine the extent to which each precinct’s elaatgsults are correlated with those of its
neighbors, and ask whether the extent of this ajpatitocorrelation is higher in Democratic than
in Republican districts. Luc Anselin’s (1995) lodabran’s | is well suited to this task. For each

precincti, the local Moran’s | is given by:

=5y w,z,

m,

where:

and; is the deviation of Bush share with respect tontlean across all precincts,is the

number of precincts, ang is a matrix of weights with ones in positignwhenever precingtis

a neighbor of precingt and zero otherwise. We define neighbors as precthat share any part
of any boundaries or vertices (Queen Contiguitighoaigh we get very similar results when
using Rook contiguity or distance-based spatiabtvsi.
[FIGURE 3 ABOUT HERE]
Overall,, is much higher for majority-Democratic precinctaritfor Republican
precincts, indicating that Democratic precinctsfaremore spatially clustered. Figure 3 displays
, for each precinct using an extruded map, in wiiiehheight of each extrusion corresponds to

the extent of spatial autocorrelation, and thercoloves from blue to red as the precinct's Bush



vote share increases. Figure 3 illustrates cléhdiythe most Democratic precincts in Florida’s
city centers are also those with the highest lesklscal spatial autocorrelation; that is, theg ar
surrounded by other very Democratic precincts. Wtiiere are some Republican-leaning areas
of high spatial autocorrelation in little Havanabarban Jacksonville, and the Panhandle,
Republican precincts overall tend to be locateshane heterogeneous neighborhoods.

The process of building electoral districts inva\wmmeone—incumbent politicians,
judges, or districting boards—stringing togethemta@uous census blocks. Drawing on the
rhetoric of reform advocates, let us consider #&idigg process in which these census blocks
are assembled without political or racial manipolat To illustrate, consider a process of
randomly selecting one of the dots in Figure 2 mmdlomly connecting it with surrounding dots
until enough dots have been selected to form a &gtslative district or Congressional district.

This process is likely to undermine the repredentaof Democrats for three reasons.
First, suppose that the initial seed is a predmoine of the stalactites representing Florida’s
large cities, such as Miami, Jacksonville, or Tanfach a city is sufficiently large that this
process will likely combine extremely Democratistdcts with other extremely Democratic
districts, thereby forming a district that is ovéeimingly Democratic.

Second, outside of little Havana, it is difficutfind a Florida precinct that, when
randomly chosen as the initial seed, would progucanalogously extreme Republican district.
In addition to being more internally heterogenedepublican precincts tend to be located in
heterogeneous suburban and rural areas of thevdtate their nearest neighbors are more
diverse. For instance, suppose the initially chqeeginct is rural and extremely pro-
Republican. If one strings together neighboringprets until reaching the population threshold
for a district, this will usually require the ingown of some rather heterogeneous precincts, often

including pockets of Democrats in small citiesamwns and on the fringes of larger cities.



A third reason concerns the locations of small Denatic-leaning towns throughout
Florida. Although dense, pro-Democratic cities @ften combined together to form Democratic
districts along the Eastern Coast, there are afsolsisolated, inland pockets of Democratic
voters in the manufacturing and transportation @ggkations that sprung up along railroad
tracks in the 19 century, such as Ocala or Pensacola, and thegeditevns of Tallahassee and
Gainesville. When the size of districts is largatige to these small clusters of Democrats, these
towns are often subsumed into predominantly rumallerately Republican districts, thus
wasting Democratic votes in districts that are WwgrRepublicans.

The roots of unintentional gerrymandering in Flarchn be summarized as follows. The
complex process of migration, sorting, and residésegregation that generated a spatial
distribution of partisanship has left the Democraith a more geographically concentrated
support base than Republicans. When compact, cantgydistricts are imposed onto this
geography without regard for partisanship, theltesil be a skew in the distribution of
partisanship across districts such that with 5@¢rrof the votes, Democrats can expect fewer

than 50 percent of the seats.

Automated Districting and Electoral Bias
Studies of electoral bias typically flow from thermative premise that in a two-party
system, a party with 50 percent of the votes shoaeddive 50 percent of the seats. Empirical
studies use either aggregate data over severdiogleor transformations of district-level data
from individual elections to examine the seat shia¢ would be obtained by the parties under a
hypothetical scenario of a tied election. Our gsalifferent. Rather than examining the bias

associated with existing districting plans, manybich were undoubtedly influenced by efforts



at partisan and racial gerrymandering, we seektimate the electoral bias that would emerge
under hypothetical districting plans that are mb¢émtionally gerrymandered.

Rather than using information from existing diggito simulate hypothetical tied
elections, we use information from precinct-levekcéon results, and we perform a large
number of automated, computer-based simulatiotegdlative districting plans. Our computer
simulations construct these districting plans margdom, partisan-blind manner, using only the
traditional districting criteria of equal apportiment and geographic contiguity and compactness
of single-member legislative districts. For eaclthafse simulated districting plans, we calculate
the Bush-Gore vote share of each simulated singlerper district, and we use this vote share to
determine whether the district would have retura€dkemocratic or Republican majority. We
begin with Florida’s 2000 presidential race becaafdés unique quality as a tied election.

Since the early 1960s, scholars have suggestethated districting as a solution to the
problem of partisan gerrymandering (e.g., Vickr&g1, Weaver and Hess 1963, Nagel 1965). More
recently, scholars have used hypothetical distigcExperiments to examine partisan polarization
(McCarty, Poole, and Rosenthal 2009), partisanesgrtation (Altman 1998), and the impact of
various districting criteria (McDonald 2009b). Tegwevious studies have often used automated
redistricting in order to obtain a baseline agawisich to detect the intentions of those drawirg th
lines. Cirincione, Darling, and O’Rourke (2000) assimulated districting algorithm to detect racial
gerrymandering in South Carolina's congressiorstidting plan, while Altman and McDonald
(2004) propose an enhanced method of this algoffitihrdetecting partisan gerrymandering.
Johnston and Hughes (2008) apply an automatedctlisty algorithm in Brisbane, Australia in order
to gain a baseline against which to compare thadaies chosen by neutral commissioners.
Extending this past work, we use simulations tav@ra the electoral consequences of a hypothetical

districting process without any intentional panmiga racial gerrymandering.



As of the November 2000 election, Florida consiste@,045 voting precincts. These
precincts are the smallest geographic unit at whiehtion results are publicly announced, so we
use the precinct as the building block for our datians. Hence, a complete districting plan
consists of assigning each one of Florida’'s prdsiteca single legislative district. Florida voters
cast 5.96 million Presidential election ballot2B00, so the average precinct cast a total of 986
presidential votes.

Our goal is to design a districting algorithm tbaes only traditional geographic criteria
of the kind favored by reform advocates. Our clmgléeis to guarantee equal apportionment of
population while requiring geographic contiguity &l simulated districts, paying no attention
to either voter partisanship or any demographicrimition other than simple population counts.
Another concern is geographic compactness. Margialiag reform proposals include explicit
(if vague) compactness requirements, and reforsmrsetimes equate compactness with
fairness. Moreover, an algorithm that makes navgitd¢o achieve compactness might create
districts that seem too far removed from the readldv On the other hand, if we build some strict
compactness criteria into the algorithm, we runrile that any pro-Republican bias observed in
the simulated plans could be driven exclusively paatness criteria that, for instance, force the
most extreme Democratic precincts in Miami to kiegd together.

Our approach is to experiment with alternative atgms that approach compactness in
different ways or ignore it altogether. Due to spaonstraints, we focus here on two algorithms:
one that aims for compactness and one that does not

Our procedure for simulating compact districtssgalows. Suppose that we begin with
n precincts and wish to crealalistricts with equal population.

1) To begin the simulation procedure, each ofrtipeecincts represents a single district.

Hence, there anedistricts, each containing only one precinct atahtset.
2a) Randomly select one of thalistricts and denote it as district
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2b) Among the neighboring districts that bordetrdisi, select the one that is

geographically closest, and denote it as disriGeographic proximity is measured as

the distance between distritd centroid and the respective centroidssoheighboring
districts.

2c) Merge district together with district in order to form a single, new district. There

are nown-1 total districtsremaining.

Steps 2a through 2c are repeated until the totaler of districts is exactly. At this
point in the procedure, thedalistricts are geographically contiguous and reasbyncompact,
due to the nearest distance criterion employetein 2b. However, the districts are not
guaranteed to be equally populated. Hence, repdatations of steps 3a through 3c are
designed to achieve an equitable distribution giybation across the simulated districts. These
steps iteratively reassign precincts to differastratts until equally populated districts are
achieved.

3a) Among all pairs of districts that border onether, identify the pair with the greatest

disparity in district population. Within this palet us denote the more populated district

asi and the less populated districtjas

3b) Identify the set of all precincts currently kit districti that could be reassigned to

districtj without violating the geographic contiguity oftest districts orj.

3c) For each precingtsatisfying the criterion in step 3b, defiDg as precincp's

geographic distance to the centroid of districhinus precincp's distance to the centroid

of districtj.

3d) Among the set of precincts satisfying the dadtén step 3b, select the precingt,

with the highest value dd,. Reassign this precinct from distridb districtj.

Steps 3a through 3d are repeated until everyiaistpopulation is within 5% of the ideal
district population. The ideal district populatiendefined as the statewide population, divided
by d, the total number of districts. Hence, these stigpatively reassign precincts in order to
achieve equal population across the districts. Hewesteps 3¢ and 3d performs such precinct
reassignment in a manner that preserves the gdogrepmpactness of the districts.
Compactness is preserved because step 3d gemegshbigns a precinct that was geographically

distant from its old district's centroid and gequinigally close to the centroid of its new district.

In order to simulate non-compact districts, stepsd 2a are performed in the same

11



manner as in the compact districting algorithm. phecedure for non-compact districts then
proceeds as follows:
2b. Select one of districs bordering districtat random and denote it as distjict
2c. Merge district together with district in order to form a single, new district. There
are nown-1 total districtsremaining.
Steps 2a through 2c are repeated until the totabeu of groups is exactly. At this point in the
procedure, thesgdistricts are geographically contiguous but nargateed to be equally
populated. Hence, repeated iterations of stephrdagh 3c are designed to achieve an equitable
distribution of population across the simulatedrdits.
3a. Identify the most populated district and deriiodes district.
3b. Randomly select one of the precincts lying imitistricti and denote it as precinat
3c. If precinctp can be reassigned from distri¢d a new district without violating the
geographic contiguity of either this new districtdistricti, then reassigp to this new
district. If two or more new districts satisfy thagterion, then reassign precinzto one
of these new districts at random.
Steps 3a through 3c are repeated until every clistpopulation is within 5% of the ideal district
population. The ideal district population is defires the statewide population, divideddyyhe
total number of districts.
In order to help illustrate the output of thesawdations, the appendix displays sample

maps of both compact and non-compact plans foidd@r25 Congressional districts, as well as

maps that zoom in on Miami and Jacksonville.

Simulation Results
For each procedure, we perform 25 simulations ofié districting plans for each of a
range of reasonable legislature sizes, ranging #am200 districts. For each simulation, we can

simply aggregate the precinct-level Bush-Gore wotents within each district and count up the
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number of districts in which Bush received a mayorThe expectation is that if there is no
partisan bias, the average share of pro-Bushdistghould be around 50 percent.
[FIGURE 4 ABOUT HERE]

Our simulations reveal pro-Republican bias in tagigan distribution of seats in any
realistically sized legislature; that is, signifitly over one-half of the legislative seats have
Republican majorities. Figure 4 summarizes theibdistion of seat shares produced under our
simulations. The left panel presents results ugiegron-compact procedure, and the right panel
reports results for the compact procedure. Inftgige, the horizontal axis represents the
number of single-member districts in each simulgied. The vertical axis reports the
percentage of these districts that have Repubhtaorities. For each different hypothetical
legislature size, the dot represents the average st simulated districts with pro-Bush
majorities across all simulated plans, and the beag depict the entire range observed across all
simulations for each given legislature size. Thieaelored bars depict the entire range of
simulated outcomes for legislatures of 25 distriElsrida’s Congressional Delegation), 40
districts (the Florida State Senate), and 120idist(the Florida State House).

The Figure illustrates, for example, that when wedticted random simulations that
divided Florida into 25 districts using the comppaicedure, Republicans won an average of
61% percent of the seats. The most biased of thelaied plans gave the Republicans 68%
percent of the seats, and the least biased plantham 56% percent. Overall, this plot
illustrates the significant pro-Republican biag ttegults from a districting procedure that is
based solely on geography and population equalioyeover, this result is not driven by the
compactness of the simulated districts. The resw#gust as striking when we use the non-

compact simulation procedure.
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We find that the real-life districting plans enattey the Republican-controlled Florida
legislature in 2002 are all within the range otwitsing plans produced by our simulation
procedures. For example, in 2002, the state leégigl@nacted a Congressional districting plan in
which Bush voters outnumbered Gore voters in 1706@6 districts, or 68%. This level of pro-
Republican electoral bias falls within the rangeleictoral bias produced across all of the
randomly-simulated, compact districting plans (56268%), as illustrated in Figure 4. Hence,
because the enacted districting plan falls witheatange of plans produced by our compact
districting procedure, we are simply unable to prtvat the enacted districting plan represents
an intentional, partisan, Republican gerrymander.

Both panels of Figure 4 show that a legislaturestimg of only two single-member
districts will always have exactly one Democraticl@ne Republican seat, a result that follows
naturally from Florida’s 50-50 Bush-Gore vote sh&et as the legislature grows in size, the
partisan division of legislative seats quickly begto favor the Republicans. When the simulated
legislature has 25 seats — the size of Floridasdgtessional delegation after the 2000
reapportionment — Republicans win an average &%?1of the districts when we use the
compact procedure and 63.5% of the districts whemse the non-compact procedure.

As the size of the legislature increases furthames of the medium-density Democratic
clusters in suburbs and small towns that had posWdoeen subsumed in their surrounding
Republican peripheries begin to win their own seats thus the Republican seat share slowly
declines. However, a striking result is that thei#icans always continue to control over one-
half of the total seats. For any districting pldmealistic size, the pro-Republican bias exhibited
in our simulations is significant. With only a feaxceptions, the entire range of simulations

produces a hypothetical legislature with a soligptt@ican majority in spite of the tied election.
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A Closer Look at Political Geography

Next, we use the simulation results to take a clms¥k at political geography as an
explanation for this persistent Republican advamtagFigure 5, we present the results of 200
independent random simulations in which Floriddivgded into 25 districts.

[FIGURE 5 HERE]

Each plotted point in Figure 5 represents one ofiéf’s 6,045 precincts, and we plot
high, medium, and low density precincts separatelgrring to them loosely as urban,
suburban/town, and rural. For each plotted poin&,Horizontal axis measures the partisanship of
the precinct, as measured by Bush-Gore vote shaevember 2000. The vertical axis
measures the average partisanship of the 200 sedudisstricts to which the precinct was
assigned during our simulations.

The patterns of spatial autocorrelation reporteavalgive rise to the generally positive
correlation between the partisanship of a pre@anctthe partisanship of the legislative district to
which the precinct was assigned. In other words;Bush precincts are typically assigned to
pro-Bush districts. In particular, the left and dil plots reveal that outside of dense city
centers, pro-Bush precincts were almost alwaygasdito majority-Bush districts. Hence, the
lower-right quadrants of these plots—where pro-Réipan precincts are assigned to majority
Democratic districts—are generally empty.

By contrast, majority-Gore precincts outside ofskearban neighborhoods are often in
the upper-left quadrant of the plots. In other vépmany rural, small-town, and suburban
precincts that lean Democratic are often subsumi@dmoderately Republican districts. As
described above, there are isolated pockets ofsstifgy Democrats in African-American
enclaves in the suburbs of big cities and in smabens with a history of railroad

industrialization or universities. However, thesenibcratic pockets are generally surrounded by
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Republican majorities, thus wasting these Demackaties. As a result, the Democrats are
poorly situated to win districts outside of the amlxore.

Figure 5 illustrates that pro-Gore precincts ibaur areas are generally assigned to
overwhelmingly Democratic districts in our simuéats. There is a large cluster of observations
at the bottom of the lower left quadrant of thettwt graph, indicating Democratic precincts
assigned to extremely Democratic districts. By wastt there are very few corresponding
Republican precincts in the extreme upper righdarof of the plots. Taken together, these plots
show that because of their geographic supportiloigion, Democrats not only waste more votes
in the districts they lose, but they also accuneutabre surplus votes in the heavily Democratic
districts they win. These two phenomena explairr#iieer extreme pro-Republican bias

revealed by our simulations.

Does Geography Constrain Partisan Gerrymandering?

Taken together, the simulation results preserited tar suggest that residential
geography alone generates significant partisanibiBkrida's districting plans. As Figure 4
illustrates, almost the entire range of simulatistridting plans for every reasonable legislature
size produces at least some pro-Republican biasngrall of the randomly simulated plans
consisting of 25 districts (U.S. Congressional gatmn), 40 districts (Florida Senate), and 120
districts (Florida House), not a single simulatéhproduces at least as many Gore-leaning
districts as Bush-leaning districts. Hence, bothdbmpact and the non-compact simulation
procedures are unable to produce a single CongredsiSenate, or House districting plan for
Florida that is either neutral or pro-Democratigtendistribution of seats. This finding reflects
the significant pro-Republican bias in Florida thegults from the geographic constraints on

redistricting, even when districts are permittedéoextremely non-compact and irregularly
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shaped. This geographic constraint is that ea¢chaimust be contiguous, even if non-compact
district shapes are permitted. Our simulation tessliow that this contiguity requirement alone
is sufficient to consistently produce pro-Repubilicistricting outcomes in Florida.

Could a sufficiently creative Democratic gerrymandiork around these geographic
constraints and produce a neutral or pro-Democdasicicting plan in Florida? In theory, it
seems that a clever Democratic cartographer miginegite radial districts emanating from the
city centers so as to break up the major agglonoesaind create snake-like districts to connect
some of the smaller cities. Such a hypotheticadiytorted districting arrangement would
possibly neutralize the inherent Republican adwgegan geographic districting. Is such a
hypothetically neutral or pro-Democratic gerrymanaehievable in real-life practice?

First, the key finding of our simulation resulsstihat for the Florida Congressional,
Senate, or House districts, our two simulated idigtg procedures are unable to produce a
single districting plan that is neutral or pro-Desratic in terms of electoral bias. Hence, a real-
life Democratic gerrymanderer would have to drastréiting maps with even more creativity
than our simulated non-compact districting planeriter to achieve a hypothetically neutral
outcome. Moreover, human geography makes the fasloemocratic cartographer far more
difficult than that facing a Republican-favoringtarapher, whom we have shown can do
strikingly well by literally choosing precincts etndom.

Second, to determine whether an electorally nedistricting plan in Florida is
achievable in real-life practice, we examine thsdrditing plans proposed by Democrats in the
state legislature. Even though Florida's stateslagire was controlled by the Republican Party
during the 2002 redistricting cycle, Democraticiségfors are nevertheless permitted to propose

their own districting plans, and many did so in 200/e examine these Democrat-proposed
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districting plans in order to measure how the nienocrat-favorable districting proposals
fared in terms of electoral bias.

Specifically, we obtained district-level statistior every proposed districting plan
submitted to the Florida Senate during the 200&tecting cycle. To see how these real-world
districting proposals compare against our non-catsamulated districting plans, Figure 6
displays the number of Bush-leaning districts i @ongressional (Figure 6a) and Florida
Senate (Figures 6b) districting plans adopted byRbpublican-dominated legislature in 2002.
Additionally, Figures 6 also displays the numbeBakh-leaning districts in each of the
alternative districting proposals submitted duting redistricting process by various Republican
legislators, by various Democrat legislators, andhe League of Women Voters (hereinafter:
LWV) in the Florida legislaturé.

[FIGURE 6 HERE]

Figure 6 displays the share of majority-Republisaats generated by each non-compact
submitted plan, as well as a histogram displayimegdistribution of Republican seat shares
generated by 100 of our simulations. Figures 6plays plans for the Florida delegation to the
U.S. House, and Figures 6b displays plans for theda Senate. In terms of electoral bias,
every one of the submitted plans falls well witthie range of the simulated districting plans.
Not surprisingly, the Republican plans tend to piaalarger Republican majorities than
Democratic or LWV plans, but remarkably, not a ngnbiased or pro-Democratic plan was
submitted by any of the Democratic legislatorsc@Qirse, we cannot conclude from Figure 6
that Democrats submit biased plans solely becaube @onstraints generated by human

geography. Other important considerations for Dematarcartographers include minority

! The Florida Senate provides information on alhplaubmitted to the Senate Committee on Reapparéahby
Senators or the public at archive.flsenate.govesssd on September 20, 2012.
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representation and protection of incumbents, eaffgthose incumbents submitting the
districting proposals. However, at a minimum, Fegarsuggests that the level of bias produced
in the real world of strategic partisan cartographeourts, and the Voting Rights Act is not

radically different from that produced by human grephy alone.

Simulation Results across US States

The most striking result thus far is the ratharsistent size of the pro-Republican bias in
Florida; additionally, much of this bias would haseurred with a simple, random districting
scheme that is blind to race or partisanship. fihding raises at least two broad questions. First,
to what extent does an urban concentration of Deat®generate a similar political geography
of electoral bias in other states? Second, buildpan Figure 6, to what extent does the electoral
bias that would be generated by our automateddisty algorithm track electoral bias observed
in actual districting plans?

In order to provide the necessary cross-statgpetive, we have linked November 2000
precinct-level data reported by county governmairitis corresponding GIS boundary files
provided by the US Census Bureau. The reprecinetimpthe use of completely different
precinct identifiers in the two data sets make #hafficult challenge. While improved
coordination between the census department areledtattion officials will soon allow for a
more complete data set for more recent electianghé November 2000 elections we have been
able to match 20 states. We have applied exaalgdime automated districting algorithm
introduced above and produced graphs like thoségure 4.

The only difference is that because elections lireostates were not tied, before
performing the simulations we applied a uniformrsyvio the precinct-level results in order to

examine the seat share in a “hypothetical” tiedteda. We then calculate the average bias
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estimates across all simulations correspondingeatimber of districts in each state’s lower
chamber, its upper chamber, and its U.S. Congnesistelegation. A useful feature of the 2000
presidential election is the fact that it was velnse in a number of states, so that the uniform
swing used to achieve a hypothetical tie is narafretch of the imagination. However, in
consistently lopsided states like Massachuset®ktahoma, close statewide elections are less
frequent.

Figure 1 above revealed that the extent to whicm@zats are spatially concentrated in
urban areas varies considerably across statesayfere this heterogeneity in a simple way by
using block-group-level data and regressing, stgtstate, the Democratic vote share in the 2000
presidential election on logged population densitgighting by the block group’s population.
The coefficient from this regression is displayedtioe horizontal axis of the first panel of Figure
7. The vertical axis displays the average estimRiglublican vote share obtained from 50
simulations of the state’s Congressional and $tgfislative districts. Observations above .5
indicate that on average, the districting algorigwoduced districts that would turn tied elections
into Republican legislative majorities.

[FIGURE 7 ABOUT HERE]

Figure 7 suggests that Florida is not an outli@e correlation between population
density and Democratic voting is even higher iresalother states, and in most of them, the
simulations consistently produced similar or evighér levels of pro-Republican bias than in
Florida. Average bias in favor of Republicans ibstantial—surpassing five percent of
legislative seats—in around half the states forclsimulations were possible. It appears that in
some of the largest and most urbanized U.S. sites, without overt racial or partisan
gerrymandering, the Democrats are at a disadvamaganslating votes to seats simply because

their voters are inefficiently clustered in urbaeas. According to the simulations, this problem
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is less severe for the Democrats in Western anth8oustates, where their voters are more
efficiently spread out in space. The second panElgure 7 provides a different perspective on
urbanization and electoral bias by plotting thewdation results against the extent to which the
state has urbanized since 1950, suggesting th&g¢h®crats face the most inefficient
geographic support distributions in states thatehaxperienced the most urbanization.

Next, we compare the bias generated by our sindifgens to that created by the
districting plans that were in place both beford after the 2002 redistricting cycle. To calculate
the latter, we superimpose the actual legislatis&idt boundaries on the November 2000
precinct-level presidential election results angragate Bush and Gore votes, then apply the
uniform swing in order to examine the share ofrdits that would be won by Bush in a
hypothetical tied state legislature election. Igufe 8, this quantity is plotted on the horizontal
axis, and the simulated Republican seat shargd@ted on the horizontal axis, with lower
chambers displayed in red and the upper chambdisién

[FIGURE 8 ABOUT HERE]

The positive correlation between the simulatiomestes and those based on actual
districts suggests the strong ability of our siriolas to predict the direction and extent of
electoral bias across states. In general, thesstdiere the simulations produced large pro-
Republican bias, like Texas and Pennsylvania,leesame states where the actual districting
plans produced similar bias. As with the simulasiobserved electoral bias in these states tends
to favor Republicans, sometimes quite dramaticsdly

The Figure 8 plots include a 45-degree line, shal @any observation above (below) the
line indicates that the observed pro-Republicas b&sociated with the existing plan exceeds
(falls short of) the bias found in our race- andipan-blind simulations. Most of the districting

plans are clustered fairly close to this 45 dedjree suggesting that in most states, observed
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electoral bias would not necessarily disappeanénabsence of intentional partisan and racial
gerrymandering. Moreover, the 45-degree line previd useful benchmark against which to
compare observed districting plans. For instarfeeptans drawn by Democrats in California
and Georgia are friendlier to Democrats than thexage of the simulated plans. Yet in a state
like Georgia, where the simulations reveal an asfigdad geography for Democrats, even an
aggressive pro-Democratic gerrymander was unaldertpletely erase the built-in pro-
Republican bias. The simulations also identify sake the Florida House of Representatives
and the Texas State Senate, where Republican captugys appear to have done better for
themselves than would be predicted from the sinarat

We must stop short of characterizing the deviatiom the 45-degree line in Figure 8 as
a measure of partisan gerrymandering becauseekiatwn is also driven by a variety of factors
including court interventions and efforts at racggresentation. Nevertheless, automated
districting simulations place observed plans irdeful perspective. If one encounters a
districting plan characterized by 7 or 8 percewtRepublican bias in a state like Georgia or
Pennsylvania, one cannot necessarily infer thdtgaar manipulation has taken place. Nor can
one necessarily infer that efforts at minority eg@antation are to blame, because party- and race-
blind simulations produce even larger levels okbia

On the other hand, in a state like New Jersey, eat® are evenly dispersed throughout
an urban corridor that lacks a sprawling and hegemeous rural periphery, thus avoiding the
phenomenon described in the Florida example ab@we.result, the simulations predict modest
pro-Democratic bias in New Jersey, and this ieméd in the actual adopted plans. If
Republicans in New Jersey and neighboring Pennsidabmitted plans that produced an
identical 10 percent bias in their favor, claimgaftisan manipulation should carry more weight

in New Jersey.
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Discussion

This article has demonstrated that in contempdféosida and several other urbanized
states, voters are arranged in geographic spaaeina way that traditional districting principles
of contiguity and compactness will generate sulistb@lectoral bias in favor of the Republican
Party. This result is driven by the partisan asymnyna voters’ residential patterns: Democrats
live disproportionately in dense, homogeneous rmghoods in large cities that aggregate into
landslide Democratic districts, or they are clustiin minor agglomerations that are small
relative to the surrounding Republican periphergpiblicans, on the other hand, live in more
sparsely populated suburban and rural neighborhthatsggregate into districts that are
geographically larger, more politically heterogem&aand moderately Republican. We have
explained theoretically how these geographic pastean explain a large part of the pro-
Republican bias observed in recent legislativetigles in Florida and several other states.

Together, our theoretical explanation and our sathah results contribute to the literature on
legislative districting and electoral bias in threays. First, we have built upon and extended the
work of political geographers who have noticed #lattoral bias emerges in two-party systems
when one party's voters are more concentratedaicesg-or examplésudgin and Taylor (1979)
show that in a competitive two-party system, if tihess-district support distributions of the two
parties are skewed, the party with too many asugsporters packed into the districts of the tathef
distribution will suffer in the transformation obtes to seats. Writing in the 1970s about Britain,
they conjecture that due to the inevitability ohdely packed support in coalfields and
manufacturing districts, the Labour Party face@htrskewed support distribution, causing it to

suffer from a less efficient transformation of te seats than the Conservatives. Rydon (1957) and
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Johnston (1976) provide similar descriptive accewfitpro-Conservative electoral bias in Australia
and New Zealand respectively.

Erikson (1972, 2002), Jacobsen (2003), and McDof2069a, 2009b) have made similar
observations about the relative concentration shBeats in urban U.S. House districts in the post-
war period. However, perhaps because the processligtricting is typically more politicized in the
United States than in Commonwealth countries, tI& literature tends to focus overwhelmingly on
the partisan and racial motivations of those dravifre lines. This article has attempted to proede
window into the role of human geography in U.Sctdeal bias through the use of automated
simulations. It shows that pro-Republican biasleamuite pronounced even in the absence of
intentional gerrymandering, and is greatest irestathere Democratic voters are more
geographically concentrated than Republican vofegoal for future research is to complete
simulations for all 50 states, and develop morénstigated explanations for cross-state and time-
series variation in the partisan bias owing to ham@ography.

Second, our findings show that voter geographyaamds the traditionally hypothesized
relationship between gerrymandering and the partsatrol of legislatures. Past scholars have
taken sharp positions in favor (e.g. Carson 2@0.7) and against (Abromowitz, Alexander, and
Gunning 2006, Mann 2007, McCarty, Poole, and Rd&er®009) the hypothesis that
gerrymandering affects polarization in the Hous®epresentatives, and scholars have also
examined the impact of gerrymandering on the incemolp advantage (Friedman and Holden
2009). Other studies have analyzed the effectaérgerrymandering (e.g., Hill 1995, Shotts
2001, 2003) and respect for municipal boundarias,(®cDonald 2009b) on electoral bias.

Our findings caution that the relationships betwedentional gerrymandering and
observed electoral bias are not necessarily iddrdaicross different states. Rather, the nexus

between districting strategies and partisan comifrt#gislatures is confounded by the electoral
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bias that emerges from underlying residential pastén each state. Because geographic patterns
of Demaocratic voter concentration vary widely asretates, each state has a different baseline
partisan seat distribution that would emerge umdgistricting process without overt
gerrymandering. Hence, our work suggests the piissihat each state's unique voter
geography may either open up or restrict opporesibr mapmakers wishing to implement
politically motivated gerrymandering strategiesn8lation results like those presented in this
article might provide a useful baseline for futemapirical studies.

Third, our simulation results offer insight into the likadffect of various redistricting
reforms, such as Amendments 5 and 6 in Florida att@mpt to mandate the seemingly
objective districting criteria of compactness, ¢guity, and respect for municipal boundaries.
Our simulation method mimics the type of distrigtiorocess mandated by such reforms. Our
results suggest that in Florida, New York, Penreyia, and other urbanized states with
substantial rural peripheries, such reforms amdyliko lock in a powerful source of pro-
Republican electoral bias that emanates from teigndt voter geography of these statdsnce,
our simulations suggest that reducing the partsas observed in such states would require
reformers to give up on what Dixon (1968) refer@as the “myth of non-partisan cartography,”
focusing not on thententionsof mapmakers, but instead on an empirical stantteatdassesses
whether a districting plan is likely to treat batarties equally (e.g. King et al 2006, Hirsch 2009)

Although presidential and statewide elections Haeen quite close over the last decade,
the Republicans have consistently controlled betvégeand 70 percent of the seats in Florida's
state legislature and Congressional delegationoBeyhe electoral bias in the transformation of
votes to seats that we illustrate in this papesddabehere, Leblanc, and Snyder (2012) describe
another, more subtle impact of the asymmetricibistion of partisans across districts. It is

conceivable that because of the extent to whidrails are packed into urban districts, the
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Democratic platform, or at least its perceptiorFhyrida votes, is driven by its legislative
incumbents—a small group of leftists from Miami-[2aahd Broward counties who never face
Republican challengers—which in turn makes it difft for the party to compete in the crucial
moderate districts. This hypothesis may help tdarpvhy the Democrats consistently receive
higher vote shares in presidential than in statega

It is striking that political geography can turparty like the Florida Democrats, with a
persistent edge in statewide registration and geesial voting, into something approaching a
permanent minority in legislative races. One migigine that a future Supreme Court would
entertain the notion that this situation reachesr#ither high bar for justiciability of partisan
gerrymandering laid out iBavis v. Bandemg1986), where a gerrymander must be shown to
have essentially locked a party out of power inag what frustrates “the will of the majority.”
The recent opinions of the pivotal justices, howesaggest a claimant would need to
demonstrate that an “egregious” gerrymander isitideal. Proving such intent in court will be

difficult in states where equally egregious eleatdmas can emerge purely from human

geography.
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Figure 1: Population Density and Republican Presid&ial Vote Share, Census Block Groups
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Figure 2: The spatial arrangement of partisanshipn Florida
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Figure 3: 2000 Bush Vote Share
Colors correspond to Bush vote share, heights corspond to Local Moran’s |

Bush Share
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Figure 4: Republican Electoral Bias in Simulated Fbrida Districting Plans
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Average Partisanship of the Precinct’s

Assigned District (Bush Vote Share)

Figure 5: The Partisanship of Precincts’ Assigned Districts
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Figure 6A:
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Figure 6B: Enacted, Proposed, and Simulated Distring Plans for Florida's Senate (40

Districts)
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Note: Proposed plans include all Senate distrigtiags submitted for consideration to the
Florida State Senate Committee on Reapportionme2002.
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Average Simulated Republican Seat Share

Figure 7: Simulated Electoral Bias in State Legislatures anthe Urban Concentration of Democrats
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Note: The solid lines represent least-squares regrefissoffhe horizontal axis in the left plot is mee=aias the estimated coefficient
of population density when county-level Gore (Nob@m2000) vote share is regressed onto county-fymllation density within

each state. The vertical axis represents the siatliklectoral bias for state legislative chamb®esasured as the percentage of

simulated congressional districts that lean Repahliwhen the statewide Republican vote share islgxX0%.
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Figure 8: Electoral Bias in Simulated Districting Rans versus Actual Districting Plans

Electoral Bias in State Legislatures,

Pre-2002 Districts

FL."

.~ ksMs

GA
GA

. PA
sC D pa
A g
L co
NI DASA co
oK Q,K” Legend:
. CA State Senate
wy State House
| T T T |
0.45 0.50 0.55 0.60 0.65

Mean Republican Seat Share in Simulations

Republican Seat Share, Actual Post—2002 Districts

0.50 0.55 0.60 0.65

0.45

Electoral Bias in State Legislatures,

Post—2002 Districts

M
FL i
T ™ - A
NY D PA MmN
’/lﬂﬂ GA
. S
sC
MA ,”D/E KS
2 MY Co
co
oK OK cA Legend:
e MA CA State Senate
- State House
NJ
| | | | |
0.45 0.50 0.55 0.60 0.65

Mean Republican Seat Share in Simulations

Note: In both plots, the horizontal axis plots estimaibthe share of seats in the legislature that wbake Republican majorities
from districting simulations under the hypothetiseénario of a tied statewide 2000 presidentiat.vatso using 2000 presidential

results, the vertical axis plots the percent ofst#aat would be won by Republicans after applylmguniform swing to votes

aggregated to the level of actual districting pldfech measure is displayed separately for therugomelower chambers of each
state’s legislature.
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