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ABSTRACT

While conventional wisdom holds that partisan bias in U.S. legislative
elections results from intentional partisan and racial gerrymandering,
we demonstrate that substantial bias can also emerge from patterns
of human geography. We show that in many states, Democrats are
inefficiently concentrated in large cities and smaller industrial agglom
erations such that they can expect to win fewer than 50% of the

seats when they win 50% of the votes. To measure this "unintentional
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gerrymandering," we use automated districting simulations based on
precinct-level 2000 presidential election results in several states. Our

results illustrate a strong relationship between the geographic concen
tration of Democratic voters and electoral bias favoring Republicans.

In majoritarian political systems like the United States, the extent to which

electoral support for a party translates into legislative representation is
driven by the geographic distribution of votes across districts. For instance,
in a set of hotly contested U.S. states including Florida, Michigan, Ohio,
Missouri, Indiana, and Pennsylvania, the Democrats have had fax more

statewide success in winning presidential, U.S. Senate, and gubernatorial
races than in winning control of state legislatures. Party strategists and pun
dits as well as academics (King and Gelman, 1991; Hirsch, 2003; McDonald,
2009a) have noticed that this disconnect between statewide partisanship and
representation is driven by a disadvantageous distribution of Democratic
voters across legislative districts. A window into this phenomenon is pro
vided by Florida's notorious tied presidential election of November 2000, in
which votes for George W. Bush outnumbered votes for A1 Gore in 68% of

Florida's Congressional districts.
Why does this type of electoral bias emerge? One source of bias is inten

tional gerrymandering, whereby district maps are drawn to favor partisan or
racial groups. Another source is unintentional gerrymandering, whereby one
party's voters are more geographically clustered than those of the opposing
party due to residential patterns and human geography.
Ever since Elbridge Gerry proposed his famous Massachusetts district,

the U.S. literature on electoral bias has been dominated by the notion
of intentional gerrymandering. The machinations of politically motivated
cartographers take center stage in the theory literature (e.g., Gilligan and
Matsusaka, 1999; Gul and Pesendorfer, 2010) as well as in empirical studies
(e.g., Abramowitz, 1983; Cain, 1985; Cox and Katz, 2002; Herron and
Wiseman, 2008; McCarty et al, 2009). Likewise, studies of racial gerryman
dering have used theoretical (e.g., Shotts, 2001, 2003) and empirical analyses
(e.g.. Brace et al, 1988; Hill, 1995; Lublin, 1997; Cameron et al, 1996; Griggs
and Katz, 2005) to show that efforts at enhanced minority representation
inexorably pack Democrats into relatively few districts.
A significant reform movement in the United States is predicated on the

notion that observed electoral bias stems from intentional gerrymandering.
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Districting reformers in many states have advanced various statutory and
constitutional proposals to prohibit partisan gerrymandering and enforce
more neutral, objective criteria and procedmes in the redistricting pro
cess. In Florida, for example, in response to a striking pattern of pro-
Republican electoral bias, a coalition of left-wing interest groups invested
significant energy and resources into passing Amendments 5 and 6, which
voters approved in November 2010. These ballot initiatives mandate that

newly drawn congressional and state legislative districts be compact and
contiguous in shape, and the initiatives prohibit redistricting plans drawn
with the intent to favor either political party.
Such reforms are based on the assumption that human geography plays no

significant role in generating electoral bias. Reformers are betting that the
inefficient distribution of Democrats across districts in a number of states

would disappear if the process of districting could only be sufficiently insu
lated from Republican cartographers and minority interest groups.
This article examines the possibility that human geography plays a far

greater role in generating electoral bias in the United States than com

monly thought. Building on existing literature, we explore the argument that
Democrats are often more clustered in space than Republicans as a result
of the industrial revolution, great migration, and subsequent patterns of
suburbanization (Fenton, 1966; Dixon, 1968; Erikson, 1972, 2002; Jacobson,
2003; McDonald, 2009a, 2009b). This argument dovetails with the empha
sis on similar aspects of human geography in the comparative literature
(e.g., Johnston, 1976; Taylor and Gudgin, 1976; Gudgin and Taylor, 1979;
Johnston and Hughes, 2008; Rodden, 2010).
We show that in many urbanized states. Democrats are highly clustered

in dense central city areas, while Republicans are scattered more evenly
through the suburban, exurban, and rural periphery. We illiuninate this pat
tern with an in-depth case study of Florida and demonstrate that it holds up
in many other states. Precincts in which Democrats typically form majori
ties tend to be more homogeneous and extreme than Republican-leaning
precincts. When these Democratic precincts are combined with neighbor
ing precincts to form legislative districts, the nearest neighbors of extremely

Democratic precincts are more likely to be similarly extreme than is true
for Republican precincts. As a result, when districting plans are completed.
Democrats tend to be inefficiently packed in homogeneous districts.
This observation raises some vexing empirical questions: To what extent is

observed pro-Republican electoral bias a function of human geography rather
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than intentional gerrymandering? To what extent might pro-Republican bias
persist in the absence of partisan and racial gerrymandering?
The main contribution of this paper is to answer these questions by

generating a large number of hypothetical alternative districting plans that
are blind as to party and race, relying only on criteria of geographic con
tiguity and compactness. We achieve this through a series of automated
districting simulations. The simulation results provide a useful benchmark
against which to contrast observed districting plans. We show that in gen
eral, pro-Republican partisan bias is quite persistent in the absence of
intentional gerrymandering. Moreover, consistent with our argument about
human geography, we demonstrate that the highest levels of electoral bias
against Democrats occur in states where Democratic voters are most con

centrated in urban areas.

1  Political Geography and the Roots of Electoral
Bias in the United States

Electoral maps from recent U.S. presidential elections illustrate clearly that
in much of the United States, support for Democrats is highly clustered
in densely populated city centers, declines gradually as one traverses the
suburbs and exurbs, and levels off in moderately Republican rural areas.
Additionally, in the rural periphery, there are scattered pockets of strong
support for Democrats in smaller agglomerations associated with nineteenth
century industrial activity along railroad lines, canals, lakes, and rivers, as
well as in college towns.

To illustrate the relationship between population density and voting
behavior, we match precinct-level results from the 2000 presidential election
to precinct boundary files produced by the U.S. Census. We are able to

obtain such 2000 precinct-level data for 20 states. We then generate block
group estimates of election results, which we plot against population den
sity data from the census in Figure 1. The relationship between population
density and Democratic voting is generally widespread, but there is some

cross-state heterogeneity. This relationship is most pronounced in the most
industrialized and urbanized states, but it is less pronounced or absent in

less industrialized Southern states with large rural African American popu
lations and in relatively sparse Western states.

It is important to note that the densely populated urban block groups

in the lower-right corners of the scatter plots in Figure 1 are not randomly
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Figure 1. Population density and Republican Presidential Vote Share, census block groups.
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Figure 2. The spatial arrangement of partisanship in Florida.

distributed in space; many of them are in close proximity to one another.
For example, support for Democrats in Florida is highly concentrated in
downtown Miami and the other coastal cities to its immediate North, as
well as downtown Orlando, Tampa, St. Petersburg, Daytona, Gainesville,
Jacksonville, Tallahassee, and Pensacola, as well as a few other smaller

railroad and college towns. The suburbs of these cities, along with rural
Florida, are generally Republican, but only moderately so.
Figure 2 displays the distance in kilometers between the center of Miami's

central business district and the location of every census block group in
Florida. Figure 2 displays this distance on the horizontal axis, and the ver

tical axis displays the block group's Bush vote share. Block groups toward
the right of this plot are further away from Miami, and the extreme right
side of the plot depicts block groups in the Florida panhandle. The lower left
corner of the plot displays the large number of overwhelmingly Democratic
precincts in downtown Miami, Ft. Lauderdale, and Palm Beach. Above these

urban cores in the graph are more heterogeneous suburban neighborhoods

where the Bush vote share, on average, only slightly exceeds 50%.

The tips of each of the other "stalactites" in Figure 2 are city centers where

A1 Gore's vote share in November 2000 often exceeded 90%. In each case, as

one moves outward from the city center, the Bush vote increases, and each
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city is surrounded first by a very mixed area, second by a suburban periphery
that produced solid but not overwhelming support for Bush, and then finally
by a rather heterogeneous but moderately Republican periphery. Analogous
plots are quite similar in all of the other states that are characterized by
high correlations between population density and voting in Figure 1.
These depictions illustrate two important patterns with consequences for

districting. First, Democrats are fax more clustered within homogeneous
precincts than axe Republicans. For example, while Bush received over 80%
of the vote in only 80 precincts, Gore received over 80% in almost 800

precincts. Second, the stalactite shape of cities and their surroundings in
Figure 2 illustrate that Democratic precincts tend to be closer to one another
in space than Republican precincts. That is, the nearest neighbors of pre
dominantly Democratic precincts are more likely to be predominantly Demo
cratic than is the case for Republican precincts.
Some simple spatial statistics allow us to demonstrate this. First, we

can identify the nearest neighbor of every precinct, defined as the precinct
with the most proximate centroid, and ask whether that neighbor has the
same partisan disposition. For any reasonable cut-off used to differentiate

"Democratic" and "Republican" precincts (e.g., lower than 40th vs. higher
than 60th percentile values of Bush share, 30th vs. 70th, etc.), we find that
indeed, the nearest neighbors of Democratic precincts axe significantly more
likely to be Democratic than is the case for Republicans, whose neighbors
are more heterogeneous.

Alternatively, rather than forcing precinct partisanship to be binary, it is
useful to examine the extent to which each precinct's election results are
correlated with those of its neighbors, and ask whether the extent of this

spatial autocorrelation is higher in Democratic than in Republican districts.
Anselin's (1995) local Moran's I is well suited to this task. For each precinct
2, the local Moran's I is given by:

m2^
3

where

^  N
and Zi is the deviation of Bush share with respect to the mean across all

precincts, N is the number of precincts, and Wij is a matrix of weights
with ones in position whenever precinct i is a neighbor of precinct j.
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Figure 3. 2000 Bush vote share. Colors correspond to Bush vote share,

heights correspond to local Moran's I.

and zero otherwise. We define neighbors as precincts that share any part of

any boundaries or vertices (Queen Contiguity), although we get very similar
results when using Rook contiguity or distance-based spatial weights.

Overall, Ij is much higher for majority-Democratic precincts than for
Republican precincts, indicating that Democratic precincts are far more spa
tially clustered. Figure 3 displays li for each precinct using an extruded map,

in which the height of each extrusion corresponds to the extent of spatial

autocorrelation, and the color moves from blue to red as the precinct's Bush

vote share increases. Figure 3 illustrates clearly that the most Democratic

precincts in Florida's city centers are also those with the highest levels of
local spatial autocorrelation; that is, they are surrounded by other very

Democratic precincts. While there are some Republican-leaning areas of

high spatial autocorrelation in little Havana, suburban Jacksonville, and the

Panhandle, Republican precincts overall tend to be located in more hetero

geneous neighborhoods.

The process of building electoral districts involves someone — incumbent

politicians, judges, or districting boards — stringing together contiguous

census blocks. Drawing on the rhetoric of reform advocates, let us consider

a districting process in which these census blocks are assembled without
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