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Abstract

We develop a theory of candidate nomination processesqgatedi upon the notion that members
of the majority party in a legislature collaboratively irdluce policy. Because of this team aspect, a
candidate’s party label matters for voters, in addition i® dwn policy positions: For example, in a
liberal district, electing even a liberal Republican mayusettractive for voters because it increases
the chance that Republicans obtain the majority in Congrbsseby increasing the power of more
conservative Republicans. We show that candidates may dl@leito escape the burden of their party
association, and that primary voters in both parties aslito nominate extremist candidates. We also
show that gerrymanderingdtacts the equilibrium platforms not only in those distri¢tattbecome more
extreme, but also in those that ideologically do not change.

Keywords:Differentiated candidates, primaries, polarization.

*Both authors gratefully acknowledge financial support fidational Science Foundation Grant SES-1261016. Any opfio
findings, and conclusions or recommendations expressdusipaper are those of the authors and do not necessarilgtréfee
views of the National Science Foundation or any other omgitn. We are thankful for helpful comments by seminaripaants
at lllinois, Princeton, Western lllinois, lowa, MichigaNptre Dame and UC Irvine.

TDepartment of Economics, University of lllinois, 1407 W.e8ory Dr., Urbana, IL, 61801. E-mail: skrasa@uiuc.edu

*Department of Economics and Department of Political S@ebmiversity of lllinois, 1407 W. Gregory Dr., Urbana, IL1801.
E-mail: polborn@uiuc.edu.



1 Introduction

In the most basic model of representative democracy, vetecs legislative representatives whose positions
reflect the preferences of their respective districts’ medioters. These representatives convene in an
amorphous assembly (one in which there are no parties, tepat least do not play an important role),
and national policy is set, in equilibrium, to corresponthipreferences of the median representative in this
assembly. Thus, in this basic model, the legislature is as®g of representatives who are very moderate
relative to the voters who elect them, and actual policy agislation reflects the most moderate position in
this assembly of moderates. fBce it to say that few observers of Congress believe thatyeaiiresponds

closely to these predictions; the central question is wigiththe case.

In this paper, we build a model of electoral competition e account for a much higher degree of
polarization in the legislature, and which is based on twaliséc ingredients: First, the majority party
in a legislature is an important power center influencingdfadting of policy. Coordination of decision-
making and voting according to the majority preferenceshanmajority party increases the influence of
each majority party legislator on the policy outcome (Eg@i@lla,b). Second, legislative candidates are
nominated by policy-motivated primary voters who take kbthgeneral election and the legislation process

into account when deciding whom to nominate.

The importance of parties is uncontroversial among schaflegislatures. However, there is surpris-
ingly little analysis of how the fact that each candidateasreected to a party and thus, implicitly, to the
positions of candidates of that party from other districuiences the types of candidates who are nomi-

nated by their party to run for legislativéfize and the outcomes of elections iffeient legislative districts.

If one were to apply the simplest Downsian model naively to@essional elections — which much
of the empirical literature implicitly does — then it genes counterfactual predictions: In each district,
both candidates should adopt the preferred position of isteiadd median voter, and so, policy-wise, all
voters should be inflierent between the Democratic candidate and his Republigaonent. Republicans
in New England or Democrats in rural Southern districts shdwave a substantial chance to be elected
to Congress if only they match their opponent’s policy mati. Furthermore, in this model framework,
gerrymandering districts would not help parties, at leastimthe sense that it would increase the party’s
expected representation in Congress. It is safe to say tthtdh these predictions are counterfactual, but

understanding why that is so is challenging.



In our model, the implemented policy is determined by a fiomcthat maps the ideal positions of
majority party legislators into a policy, and satisfies sdrasic intuitive requirements such g8a&ency and
monotonicity. In the general election for the legislatwaters vote for their preferred candidate, taking into
account the two ways in which their local representativeg a@nge the policy outcome: First, the district
result may change which party is the majority party in Cosgreand second, if they elect a candidate who

will be in the majority party, they mayfiect the ideological composition of the majority party.

In this framework, there are spillovers betweefiatent districts: The electoral prospects of candidates
in a given district are influenced by the expected ideoldgicsition of their parties’ winning candidates
elsewhere. The association with a party that is not attuniéd avdistrict’'s ideological leanings may be

poisonous for a candidate even if his own policy positiomstailor-made for his district.

Consider, for example, Lincoln Chafee, the U.S. senatanfRihode Island from 1999 to 2006. In spite
of being a Republican, Chafee had taken a number of moderdtiébaral positions that brought him in line
with voters in his staté.In the 2006 election, “exit polls gave Senator Lincoln Cleafe popular moderate
Republican from a long-admired political family, a 62 percapproval rating. But before they exited the
polls, most voters rejected him, many feeling it was moredrtgnt to give the Democrats a chance at
controlling the Senate. [...] ‘I'm caught between the stadety, which Im very comfortable in, and the
national party, which I'm not,’ said Mr. Chafeé.™His Democratic challenger Whitehouse “succeeded by
attacking the instances in which Chafee supported his ‘partyservative congressional leadership (whose

personalities and policies were very unpopular, statewiti

In a review of 2006 campaign ads, factcheck.org summariZédksident Bush was far and away the
most frequent supporting actor in Democratic ads [...] Tinategy is clear: whether they're referring
to a Republican candidate as a ‘supporter’ of the ‘Bush agjemdas a ‘rubberstamp,’” Democrats believe
the President’s low approval ratings are a stone they caitousiak their opponents [...] Democratic Sen.
Hillary Clinton of New York got the most mentions in Repulalicads holding forth the supposed horrors
of a Democratic-controlled Senate [...] The runner-up an'$rancisco Liberal Nancy Pelosi,” who is
mentioned in at least 6 GOP ads as a reason not to vote for adatweho would in turn vote to make her

Speaker of the Housé.”

1For example, Chafee was pro-choice, anti-death-penalppated gay marriage and voted against the Irag warl{sep:
//en.wikipedia.org/wiki/Lincoln_Chafee).

2“A GOP Breed loses its place in New England”, New York TimesyBimber 27, 2006.

3Seehttp://en.wikipedia.org/wiki/Lincoln_Chafee.

4Seehttp://www. factcheck.org/elections-2006/our_2006_awards.html



We show that “contamination” — as we call this spillovéifeet — makes most legislative elections un-
competitive and results in an equilibrium in which party niers are able to nominate their ideal candidate,
rather than the ideal candidate of the district median yated nevertheless win by a healthy margin. The
other party either cannoffectively compete because, even if it nominates a candidake adeal position
of the median district voter, that voter still prefers thermextreme competitor because he is associated
with an average party position that is ideologically pregdrby the district median voter; or the other party
could, in principle, compete, but prefers to nominate anlg®xtremist. The latter case arises if a winning

moderate might “taint” the party’s position in the legisied.

Again, Lincoln Chafee provides an instructive illustratiof this principle. Before the 2006 general
elections, when Republicans had a clear majority in the t8ewanservative Republicans in Rhode Island
mounted a primary challenge. Chafee defeated his challeviyehad attacked him for not beingfBaiently
conservative only by a margin of 53 percent to 47 percent,thack is reason to believe that a majority
of “real” Republicans would have preferred to replace a papincumbent Senatdrwith an extremist
whose policy positions would have implied a very low likeldd of prevailing against the Democrat in
the general election in Rhode Island. Our model explains thlsybehavior may be perfectly rational for
policy-motivated Republicans: From their point of viewyvimg Chafee as a member of the Republican

Senate caucus caused more harm than good.

In contrast to the classical one-district spatial moded itteological composition of districts in our
model does not only influence the ideological position ot&dd candidates, but also the chances of parties
to win. Thus, partisan incentives for gerrymandering aretmarger in our model. We also show that ger-
rymandering or, more generally, the intensification of tredian ideological preferences in some districts,
also dtects the political equilibrium in those districts where thedian voter preferences remain moderate.
Thus, our results imply that testing for the caus@tet of gerrymandering on polarization in Congress is

more complicated than the existing literature has recaghiz

Our paper proceeds as follows. Section 2 reviews the relagedture. In Section 3, we provide some
stylized facts about statewide executive and legislatigetions, and explain why they are hard to explain

within the standard model that looks at legislative elexiin diferent districts in isolation. Section 4

SRhode Island's open primary system allows registered Deat®@nd Independents to vote in the Republican primary. The
New York Times article “To hold Senate, GOP bolsters its nibstral” (September 10, 2006) quotes a Republican congudta
saying that “Theres no doubt that if the primary was held amhong Republicans, Chafee would lose. He would be reputiiate
the Republicans who he has constantly repudiated.”



presents a simplified example. In Section 5, we set up thergem®del, and the main analysis follows in

Sections 6 and 7. We conclude in Section 8.

2 Related literature

Ever since the seminal work of Downs (1957), the positionichof candidates and the determinants of
policy convergence or divergence are arguably the certpatd in political economy models of elections.
While the classical median voter framework identifies reador equilibrium platform convergence, there is
a large number of subsequent variations of the spatial naidgectoral competition that developfidirent
reasons for policy divergence, such as policy motivatiog.(éVittman 1983; Calvert 1985; Martinelli
2001; Gul and Pesendorfer 2009); entry deterrence (e.frePd984; Callander 2005); and incomplete

information among voters or candidates (e.g. Castanh@b&;Zallander 2008; Bernhardt et al. 2009).

Overwhelmingly, the existing literature looks at isolatdctions — usually, two candidates compete
against each other, and voters care only about their positio the probabilistic voting model (e.g., Hinich
1978; Lindbeck and Weibull 1987; Dixit and Londregan 1998nBs and Duggan 2005), voters also receive
“ideological” paydfs that are independent of the candidates’ positions. Whaildwe best of our knowledge,
these authors do not interpret the ideological piage capturing thefects of the candidate beingfiiated
with a party, and therefore implicitly the party’s otherilgtors’ policy positions, this is a possible inter-
pretation. However, the “ideology shock” in these modekxisgenous, so that the main point of interest in
our model — How does the fact that policy is determined withim legislature, rather than unilaterally by
the local candidate,fect both the candidates’ equilibrium positions and the rgdtehoice between local

candidates? — cannot be analyzed in these models.

Our model belongs to the class offérentiated candidates models (Soubeyran 2009; Krasa dinorRo
2010a,b, 2012, 2013; Camara 2012). In these models, cdesilave some fixed “characteristics” and
choose “positions” in order to maximize their probabilitiywainning. Voters care about outcomes derived
from a combination of characteristics and positions. Ini@st to existing dferentiated candidates models,
voters’ preferences over characteristics (i.e., the cktes’ party filiations) are endogenously derived

from the positions of Democrats and Republicans in othericlis.

Erikson and Romero (1990) and Adams and Merrill (2003) ohice an influential model framework

in the political science literature in which voters receiveaddition to the payd from the elected candi-



date’s position, a “partisan” paffofrom the candidate’s partyfidiation. However, this partisan paffas
not derived from any multidistrict model, and is in fact ajonal to the policy positions chosen by the
candidates. The contribution of our model to this literatisrto show that one can interpret it as providing
a microfoundation for these partisan p&go The association of the local candidates with the two @srti
matters because the parties in the legislature determiinilemented policy, and so the fact that voters
care about the candidates’ party labels is perfectly rationour model, and the degree to which it matters

for voters depends on the equilibrium polarization betwiberparties’ candidates in other districts.

The legislative part of our model assumes that parties ing@®s have a strong influence on policy
outcomes. A significant number of models explain why pantiesgter. Conditional party government the-
ory (Rohde, 2010; Aldrich, 1995) and endogenous party gowent theory (Volden and Bergman, 2006;
Patty, 2008) argue that party leaders can use incentiveseandrces to ensure cohesiveness of their party.
Procedural cartel theory (Cox and McCubbins, 2005) arguaisarty leadership can at least enforce vot-
ing discipline over procedural issues, and Diermeier aralcul (2011) provide a theory where legislators
endogenously choose procedures and institutions thatdeaolwerful parties. All these models of the im-
portance of parties in Congress take the preference distibof legislators as exogenously given, while

our model provides for an electoral model and thus endogsrite types of elected legislators.

Since we assume that the nomination decision is made by eypulbtivated party median voter, our
model is related to the literature on policy-motivated ddatks pioneered by Wittman (1983) and Calvert
(1985), who assume thaandidatesare the ones who are policy-motivated and get to choose étfoph
that they run on. In our model, thdfective choice of platform is made by the primary election iaed
voter8 but this change does not substantiveffeet the analysis. This approach is also taken by Coleman
(1972) and Owen and Grofman (2006). To our knowledge, no rpapthis literature analyzes policy-

motivated policy selectors in the type of “linked” electsim different districts that we focus on.

Our results are relevant for the large empirical literatinat analyzes how primaries, the ideological
composition of districts and especially the partisan geagdering of districtsféects the ideological posi-
tions of representatives in Congress (e.g., Lee et al. 20@Carty et al. 2009; Hirano et al. 2010). Most
empirical papers in this literature do not include a formaldal from which they derive predictions about

the “expected” correlations, but rather take the intuifimmn the isolated election model and simply transfer

SImplicitly, we assume that either candidates can commibtiaological position in the primary, or that candidatessctizen-
candidates with an ideal position that is common knowledge.



them to the setting of legislative elections. For examilerd is a general expectation in the empirical liter-
ature that the positions of district representatives,l&. Senators or House members, measured by their
DW-Nominate score should more or less reflect the conseerass of their districts. Our model shows that
this transfer of results derived in the isolated-electiondet to legislative elections is not always justified,
and that the candidates’ equilibrium positions may cowasdpto the preferences of the parties’ respective

primary electorates rather than those of the district nredader.

3 Consistent lopsided elections: A puzzle for the single-glirict model

In this section, we argue that the influence of the electsrateference distribution on the parties’ perfor-
mance is substantially larger in legislative electionstiraexecutive ones. This stylized fact is puzzling
when viewed through the lens of the simplistic one-dissptial model which does not distinguish between

executive and legislative elections. As we show, one carpnet our model as a resolution of this puzzle.

3.1 Some stylized facts

The simplest Downsian model predicts that both candidategpiurality rule election choose their position
at the median voter’'s ideal point, so that all voters areffiadent between the candidates. A rather liberal or
conservative district should not provide a particular adage — in terms of the probability of winning the
district — to Democrats or Republicans. In Section 3.2, v lat somewhat more sophisticated one-district

models of candidate competition, but argue that this imtaits quite robust.

In practice, it is well known that the ideological prefereamf voters doféect the electoral chances of
the diferent parties’ candidates — we talk of “deep red” (or blua)est, implying that the candidates of the

ideologically favored party have a much clearer path toovicthan their opposition.

However, we now argue that the voters’ ideological prefeesnhave a substantially largeffet in
legislative elections than in executive ones. To demotgsttas phenomenon, we consider Gubernatorial
and U.S. Senate elections from 1978 to 2012. Both of thesestgp contests are state-wide races, but
evidently, Gubernatorial elections are for executive fparss while Senate elections are for legislative ones.
Consistent with the empirical literature, we measure thdiamestate ideology by its Partisan Voting Index

(PVI), which is calculated as theftiirence of the state’'s average Democratic and Republicag'Paote



share in the past two U.S. Presidential elections, relaivee nation’s average share of the sdme.

The dependent variable is theffdrence between the Democrat’s and the Republican’s vote sifia
the two party vote in a particular election. In addition te tmain independent variables of intereBy/(
and PVIxSenate election), we use incumbency dummies and year fikectein order to control for the

electoral advantage of incumbents, and for election-cyate®nal shocks in favor of one party.

Table 1 summarizes the results, with the first column as thelipe case (all years since 1978, all states).
For Gubernatorial elections (the omitted category), thé ¢défticient indicates that a one point increase in
the Democratic vote share in Presidential elections ime®#he Democratic gubernatorial candidate’s vote
share only by about 0.519 points. In contrast, in Senatdiete; the same ideological shift increases the
Democratic Senate candidate’s vote share B9+ 0.645 = 1.164 points, more than twice théfect in
Gubernatorial elections; evidently, thefdrence between executive and legislative elections istarutie
and highly significant. The remaining three columns confinmqualitative robustness of thididirence if

we restrict to elections after 1990 and if we exclude thetjoali South®

Table 1: Senate and Gubernatorial elections
All States Without Confederacy States

1978-2012 1990-2012 1978-2012 1990-2012

PVI 0.519%*  0.589%*  (0.520% 0.614**
(0.111) (0.124) (0.117) (0.132)
PVIx Senate  0.645%*  0.506***  (0.597% 0.514%*
(0.149) (0.167) (0.156) (0.177)
N 1103 702 871 553
R2 0.551 0.595 0.571 0.62

*** indicates significance at the 1% level.
Additional explanatory variables used: Election type @eror Governor), year dummies, and incumbency status.

Data Source: Congressional Quartehytp://library.cqpress.com/elections/

A coefficient of about 1 for Senate elections is quite remarkable Serfate candidates were hard-wired

"For example, if, in a particular state, Democratic predidécandidates run ahead of Republicans by 7 percent (oragee
in the last two elections), while nationally, Democratiadalates win by 3 percent (in the same two elections), thersthte has
a PVI of 7%- 3% = 0.04. Also note that vote shares are calculated relative tdvtheparty vote, i.e., votes for minor parties
are eliminated before the vote share percentages are at@ldulSeéttp: //cookpolitical.com/application/writable/
uploads/2012_PVI_by_District.pdf for the PVI based on the 2004 and 2008 Presidential elections

8The reason for excluding the South is that, at least until880s, there were a lot of conservative Southern Demoadratsie
politics in the South, so it is useful to check that our resate not just driven by this region of the country.



at their Presidential party position, irrespective of wieetsuch a position is competitive in their respective
state, then this should result in a fibgent of (about) 1. Any degree of willingness of the disadaged
candidate to adjust his position to better fit the state’swpteferences should reduce the advantage of the
opponent, and thus the estimated fieent. Somehow, only gubernatorial candidates appeaeéat ko

some extent) capable of such a position adjustment, whitat8ecandidates are not.

3.2 Inconsistency with the simple single-district model

These stylized facts arefficult to reconcile with the standard model of political cortifen that implicitly
assumes that the electoral competition between the twadaed in each district is not influenced by what
happens outside the district. Specifically, it is verjidult to set up a one-district model in which a particular

party wins almost certainly, and does so with a substantiahiwg margin.

Without loss of generality, let the median voter be locatedesio and the party medians @b and
mgr. Even if party medians are far apart from each other, pah#é® to nominate relatively moderate
candidates in order to remain competitive. This is obviaurstiie model without uncertainty where both
parties nominate candidates that maximize the median’sattlity, i.e., Xp = xg = 0, and both parties
have equal vote shares, even if one party’s ideal point istanbally closer to the median voter's ideal
position than the opposition’s. Since this is true for aebit ideal positions of the parties, it implies that,
even if party members become more extreme, fing.moves to the left andi to the right, the equilibrium
policies remain moderate, and the margin of victory is clwseero (if the distribution of voter types is
continuous). Statement 2 of Proposition 2 in Section 7 baloaws that this insight also extends to the case
with uncertainty about the median. In particular, even déf flositions of the primary voteramandmgo to

—oco and+oo, the position of the candidates remain moderate (i.e., tedn

Thus, if party members become more extreme then the Downsialel predicts at most a smattect
on policy: Party members continue to nominate moderateidata$, and both parties receive approximately
one-half of the votes. In contrast, it is a widespread vieat the rise of activist and more ideological party
members has resulted in more extreme candidates being ataaifor dfice (e.g., Fiorina et al. (2006)).
Further, many political commentators and scholars diaggh@srise in polarization between the two parties.
In order to generate such polarization in a standard modél palicy-motivation, uncertainty, e.g., about

the median voter’s location, must increase. In other wosgsywould need that the quality of political polls



deteriorates over time, which is somewhat implausible.

The prediction that both candidatesexecutive electiondi.e., those where the elected candidate can
set policy without being tied to their party) will be comp®i is borne out in U.S. presidential elections.
For example, between 1988 and 2012 théedence between the Republican and Demaocratic vote share in
Presidential elections was between -5.6% and 7.7%, with dianeof —0.5%° Furthermore, the results
of Table 1 above indicate that Gubernatorial electionsnéawmeideologically skewed states, are at least
considerably more competitive than the Presidential igledh those same districts. In contrast, as shown
above, many legislative elections result in one party kéogia substantially higher vote share than its

opposition.

Can we generate lopsided outcomes if one of the candidatea halence” advantage? Suppose that
the net-valence of the Republican candidate; vp is € > 0. Then, in equilibriumxp = 0 andxg = +/&.
Given these positions, the median voter at 0 is agairfiemdint: If he votes fob the utility is 0, if he votes
for Rthe utility is—x§+e = 0, but in equilibrium he supports the Republican who winsalleetion. If voter

types are continuously distributed, then the margin oforicts (almost) zero.

In order to generate a vote margin that is bounded away froom@® would have to assume a valence
advantage that is so large that the median voter preferatioedd candidate even if he is located at his party
median’s ideal point, and the opposition candidate is Extat the median voter’s ideal point. Usually,
valence is interpreted as a small personal preference;afmmal voters, the most of the utility-relevant
paydt from a legislature should come from the laws the legislakmacts, rather than from legislators’
valences. Furthermore, it would be hard to understand whyanty should be consistently much better than
the other party in terms of the quality of candidates thay gedect, and why that party should necessarily

be the one that is ideologically closer to the median voter.

It is easy to show that, if there is some uncertainty aboutritadian, then the higher valence candidate
wins with probability close to one, but the margin of victasyclose to zero. However, if the uncertainty is
not too large, then the winning margin is close to zero. Thsaa is that in any Downsian model without
uncertainty, the median voter is irfitéirent between the candidates, while with some uncertaimig blose
to indifferent, and hence the electorate splits close to 50-50. Othe &ky insights of this paper is that this

is not longer true in a multi-district setting.

U.S. presidents are elected in many districts through thet@ial college system rather than by a majority of the paputdte.
However, to the extent that state ideological leanings aefand known, the objective for the parties’ primary elesti®es is
essentially to nominate a candidate who can win in the dexmiing state.



4 A simple example

Before turning to our general model, we present an example trhile based on a somewhat simplified
utility function, can illustrate some interestingfects. We change the assumption of the “naive standard
model” that voters carenly about the positions of their local candidates and do notrdethee positions of
fellow party members with whom their representative wowdaus if elected. In contrast, suppose now that
voters understand that policy is not set by their represigatalone, but rather that the positions of other

representatives have a significant influence.

Specifically, letx p and x; g be the positions of the local candidates for Congress,égnaind g the
expected median Demaocratic and Republican positions irgf@ss (the voters’ expectations are correct in

equilibrium). Assume that a voter with ideal positi@mwho votes for the Democrat has utility

~¥(6 - %.0)> = (L=7)(0 - é0)°, (1)

and a utility of voting for the Republican equal to

~¥(0 - %) - (L= )0 - &R)*. )

Consider the case of a continuum of districts, so we canghsdehere any influence that the local Demo-
cratic or Republican candidate would have on the correspgn@ongressional caucus, if elected (in the

general model, we will also take thiffect into account).

Primary voters have ideal positions 61 (Democrats) or1 (Republicans) in all districts, and aim to
nominate candidates who are as close as possible to theirdeahposition, subject to the constraint that
they can win in the general election. If no candidate existe wan win against the equilibrium candidate of
the other party, then primary voters nominate the most ctitiygecandidate (they do this, in equilibrium,

in order to limit the extremism of the other party’s candajat

There is a continuum of districts whose median voters arformly distributed betweeru and u,

whereu < 1 (i.e., in all districts, general election median voters lass extreme than primary voters).

We look for a symmetric equilibrium in which conservativestticts vote for Republicans and liberal
ones for Democrats (one can show that this is the only typguifierium). Consider a conservative district

with a median voteM; > 0. The maximally conservative candidate who still wins irs ttlistrict makes

10



the median voter indlierent to the Democratic candidate (who, as assumed aboleaied at the most

competitive positiorii;). Thus
—y(Mi = xi,g)% = (1= »)(Mi = &8)* = =(1 = 9)(Mi — ép)* — y(M; — M), 3)

Using symmetry (i.eép = —£r) and solving forx; g gives

1_
XR=Mi+2,4 /Ty Miér. 4)

The right-hand side of (4) consists of two terms: The first anthe median voter’s ideal position, and
the second one is the leeway that the Republican primary kiateto choose a more conservative candidate
because the median voter in a distfigt > O prefers the position of other Republicafsto that of the other
Democratsép. This leeway arises because, even though the Democratiddeda in district proposesvli’s
ideal position, he izontaminatedy his association with the Democratic party whose reptasigas are

on average too liberal for the taste of the conservative amedoter in districi. The extent of this leeway
depends on the relative importance of thiget as captured by-1y, and on the extent of the median voter’s

preference for the generic Republican position, which ddpen the median voter’s ideal positith.

Of course, if the right-hand side of (4) is larger than 1, thenpry election median voter simply nomi-
nates his ideal candidaier = 1, and the median voter hastict preference for the Republican candidate,

so that this candidate receives a strict supermajority tdso

The position of the median Republican legislator in Congrgs is determined endogenously in equi-
librium. Since (4) is evidently increasing M;, and since Republicans win exactly the districts inuQit

is equal to the position of the Republican legislator ekdétem districtu/2. Substituting, we get

by ez ifh 2 228 <
2 2 2 2 =
ER= 7 7 (5)

1 otherwise

Solving for an interior solution (i.e., in the first line of)j5we get

1+ Iy ]

ErR= N

(6)

NI=

11



Forthe case of = 1, i.e., if voters care exclusively about their local camadés and there is no spillover from
party positions, we simply get that each elected candiddtecated at the median voter’s ideal position, and
so the median Republican in Congress is just the median gbtee median conservative distrigt/2, and

the median Demaocrat in Congress is the median voter of théamditleral district,—u/2.

However, the smaller ig, the larger is the factor in square brackets in (6). For exanipy = 1/2,
i.e. both the local candidates’ positions and the natioaglygositions weigh equally for voters’ decisions,

. _ 2 _ o
then the term in square brackets l@zk % \/E) ~ 5.88, generating a lot more polarization in Congress.

The equilibrium winning position in a given district depanoh the extent of preference heterogeneity
between districts. We can think of an increasg as a increased preference heterogeneity between districts
maybe brought about by gerrymandering that generates raeceife” Democratic and Republican districts.
Holding constant the preferences of a particular moderiatedl (i.e., M;), how does this change other
districts affect the equilibrium position of the winning candidate? If /e an interior value ofgr and

substitute in (4), we get
l-y+41-v

Y

XRr= M+ \2u (7)

Thus, an increase in the heterogeneity between districianesbters leads to more extreme positions of

winning candidates even in those districts where the vatfiepence distribution remains unchanged.

This finding has important implications for the empiricabbrsis of the &ects of gerrymandering. For
example, McCarty et al. (2009) argue that, while Congresstdi@mome more polarized in a time during
which electoral districts became more heterogeneous shemkerrymandering, this is merely a tempo-
ral coincidence. They draw this conclusion by arguing tHsb degislators from districts that were not
gerrymandered (e.g., in the Senate, or in House districkenall states where there is less scope for gerry-
mandering) became more partisan in their voting behavior. édample shows that this argument may be
flawed because the candidates in districts that are notlgittected by gerrymandering (in the sense that
their median voter’s ideal position remains constant) rteeéess choose more extreme positibesause

of the evolution of more extreme districts elsewhere. We wiilirn to this argument in Section 7.
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5 Model

The determination of policy in the legislature. We consider a polity divided intor2+ 1 districts, ordered
according to the ideological preferences of their respectiedian voters, so that district 1 is the median
district. Each district elects one representative to the legislature, who is ctearaed by a positiorx. All

candidates are attached to one of two parties, called Dextsoand Republicans.

.....

.....

the policy selection functioéi maps the candidates’ ideal positions and the election masan districts into
an implemented policy, i.&: Xx K — R. As a simple example, suppose téatelects the preferred policy
of the majority party’s median legislator. The intuitiorr four results can most easily be understood with

this policy selection function, but Proposition 1 consglamaore general class of policy selection functions.

Voter utility.  The utility of a voter with ideal positiod from districti is

Ug(x, K, v) = (1 - y)(€(x, K) = 6)* = y(x — 6)2, (8)

wherey € (0,1). Here, the first term is the utility from the legislatur@slicy, and the second term is the
utility from the policy position of districi’'s representative. Note that — 1 corresponds to the standard
case where voters only care about the election outcome iindiva district, andy — 0 means that voters

care only about the implemented policy and not their ownesgntative’s position per se.

Ex-ante there is uncertainty about the state of the worlgtucad by a collectiond;)i-1 . on_1 Of random

.....

variables, one for each district, whatg € Q; captures the uncertainty pertaining to the ideal positibn o

districti’s median voter.

Timeline. The game proceeds as follows:

Stage 1In each district, the local members of each party simultaslgoselect their candidates, who are
then committed to their policies p, X r € R. We assume that the nomination process can be summa-
rized by the preference parameter of a “decisive voter,"whe take to be the median party member

in the district, and whose ideal position is denotefbr Republicans andm for Democrats.
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Stage 2 In each districi, the median voteM;(w;) is realized, observes the candidate positRsandx; r
in his own district, and chooses whom to vote for. Note thatttlie other districts, the median voter

does not observe the candidates’ positions, but he hasctenpectations in equilibrium.

Stage 3 The elected candidates from all districts form the legiskat which determines the implemented

policy via function&, and payds are realized; no strategic decisions take place in thigesta

Equilibrium concept. We consider Perfect Bayesian Nash equilibria of this ganoe cBmpleteness we
now describe in detail the strategy spaces for the playewsslight abuse of notation, lt: (M;(wi), wi, Xi.p, Xr) —
{D, R} denote the voting strategy of districd median voteiM;(w;) when choosing between candidaies

andx; r in statew;.

Definition 1 A collection of policies x X and of voter strategieS(k w) = (k)ic(1,...2n+1) IS @ pure strategy

equilibrium if and only if

1. for every district i and for every statg in that district, the median voter }v;) chooses his optimal

candidate: Ifw;(M;(wi), wi, Xi.p, X.r) = Pi, and |5I denotes the other candidate, then
EQLi UMi(wi)(X, k|(), ki (), Ui,p, (a)i)) > EQLi uMi(wi)(X, ki/’ k—i(‘)’ Ui,lsi(wi)) for all kl’ e {D,R}

where the expectation is taken over the realization of uag®y in the other districts;

2. the candidate choices of the decisive primary votels &f—m, m} are optimal for them, respectively:
EoUmp (X Ki(-), vik) = Eoump(Xip, Xi,p. Ki(), vik(y), for both parties P and all alternative positiongp

where the expectation is taken with respect to the ex-astéhiition ofw.

6 Equilibrium analysis in the case without uncertainty

6.1 An example of contamination

We start with a simple framework without uncertainty abdwe tmedian voters’ ideal points, because this

already allows us to identifgontamination one of the key fects in our model. As a benchmark, remember
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that, if there is a single district with a median Democratioyary voter at-m, a Republican primary voter at
mand a general election median voter locatelllathen both primary voters in equilibrium select candidates
with x = M. The general election median voter is ifidient between the parties, and may thus choose either

the Democrat or the Republican with probability 1 in a purategy equilibrium.

To gain an intuition for the equilibrium in our model, considhe example in Figure 1. There are five
districts, with general election median voters locatetat< M, < ... < Ms. Without loss of generality,

suppose thaMs < 0 (the case tha¥ls > 0 is symmetric).

Suppose that the implemented policy is equal to the medidaheomajority party, and, for simplicity,
consider only pure strategy equilibria. We first show th&aeg candidates who are located at the median

in each district is no longer an equilibrium, due to policyezralities between fferent districts.

| @ | | | @ | |
I I | 1 R I I
-m 0 m -m ] m
D? Policy if D elected in distr 2 «—D
I '/ OIICyl clected 1 distr I I 3 l I I
-m R? 0 m -m R 0 m
| IE | | | IE | |
I I | 1 N I
-m 0 m -m R 0 m
Policy if R elected in distr 2 :
| olicy 1 elected 1 aistr |\}' | | D | |
I I | I @ I I
-m 0 IE m -m — 0 m
| | | | = |
-m 0 IE m -m IE 0 m
(a) No Equilibrium at District Median (b) No Equilibrium at National Median
Dl : D) R
| : | | | | |
I R I | I I |
-m ] m -m 0 m
o i > R
T ~ — I T O | i
-m R 0 m -m 0 m
3 > : = | :
-m 0 m -m R o m
| . | ]? |
-m — 0 m -m 0 m
| - | ? |
>
-m IE 0 m -m 0 m
(c) No Equilibrium ifRis at National Median (d) Equilibrium

Figure 1: Contamination with 5 districts

To see this, consider panel (a) of Figure 1 where the caratidatall districts are located at the ideal

positions of their respective median votexs; = X r = M;. Assume that districts 1 and 3 elect their Demo-

15



cratic candidates, and districts 4 and 5 elect their Repaiblcandidates (the small box around the party
label indicates elected candidates’ party and positioongitler the problem of district 2's median voter. If
he elects the Demaocrat, the policy is equal to his prefertéddome, while if he elects the Republican, the

national policy isM4. Thus, he strictly prefers the Democrat.

However, if district 2's median voter strictly prefers theefocratic candidate, then the Democratic
primary voter at-m could select a more extreme candidate and still be guaihtdegin. Since this makes
the Democratic primary voter strictly betteff athe scenario depicted in Figure 1 (a) is not an equilibrium.
Intuitively, in the one-district model, the general eleatimedian voter is indlierent when both parties
choose the same policy, but with multiple districts this ésloanger true since the positions of legislators
from the other districts generate the externalities justwised; and, if the median voter in a district is
not indifferent, the party of the preferred candidate can nominatera ideologically extreme candidate

because that more extreme candidate will still be elected.

We now turn to Figure 1(b) which shows an equilibrium in whaghparties nominate their ideal candi-
dates, except for Republicans in district 3; they nominadamedian voter’s ideal candidate, but nevertheless

lose to an extreme Democrat.

To see that this is an equilibrium, let us start by considetire most competitive district, district 3.
While thelocal Republican candidate is ideal from the median voter's mmtsge, his election will move
the national policy from-m (the policy if the Democrat wins) tem (the median policy of the Republican
legislators if they win a majority). Since the median votedistrict 3 prefers-mto m, he will stick to the
Democrats even if they nominate the most extreme candidateso the Democratic primary voters can get

away with nominating their ideal candidate.

Note that, in this equilibrium, voters split in each distréccording to which of the extreme positions
offered by the parties{m or m) they prefer: All voter types with < O vote for the Democrats, and all voter
typesd > 0 vote for the Republicans. Since there is no district in Whie median is at @ll districts have
a winning margin that is bounded away from 0. Alsafisiently small valence shocks, or uncertainty about
the ideal position of the median voter, would therefore imatnge the qualitative features of the equilibrium,

as stficiently small uncertainty cannot change the outcome angavhe

The equilibrium depicted in Figure 1(b) is not unique; foample, the moderate Republican who loses

in district 3 could, of course, also locate at a more extrep®tion. Similarly, the extreme Republicans in
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districts 4 and 5 could locate at a more moderate positioarggas it is not too moderate — it cannot be the
case that district 3's general election median voter wotddign the position of the Republicans in districts 4
and 5 to the one of Democrats in districts 1 and 2, becausehtharould vote for the Republican; and once
district 3 votes for the Republican candidate, the Repabligrimary voters in districts 4 and 5 would much

rather nominate more extremist candidafes.

Why do Democrats in districts 4 and 5 (where they do not wirt)maninate more moderate candi-
dates? Indeed, more moderate Democrats would be electbdsa tistricts because, as members of the
majority party, they would moderate the implemented polidgpwever, that is exactly the reason why the
Democrats do not want to nominate a more moderate candidatee-were to be nominated and elected,

the implemented policy would be less desirable for the dexidemocratic primary voter.

Finally, we should also note that the assumption that themgérlection median voters in thefidirent
districts have dterent ideal positions is decisive for the equilibrium pization result. If all median voters
are at the same position, i.&4; = M for all i, then in equilibrium all candidates are locatedvgtof course,

identical medians in all districts is a highly non-generdse.

6.2 The main result

We now show that the results of the example discussed in thégus section also hold for more general

policy selection functiong. To do this, we formally define three key properties thatust satisfy.

1. The policy only depends on the set of ideal positions ofmiigj party legislators.
2. The policy is Paretoficient for the group of majority party members.

3. The policy is continuous and monotone in the ideal poiftaajority party legislators. For example,
if the Democrats have the majority, and some Democratisliggirs’ ideal points shift to the left, then

the resulting policy also shifts to the left.

In the remainder of this section, we formally define thesgerties and then show in Proposition 1 that the
equilibrium policy is extreme for any policy function thatks policy “close” to a weak Condorcet winner,

and satisfies these three conditions.

1%n principle, it would be possible to refine away equilibritwmore moderate positions for the losing party’s candigaby
assuming (for example) that primary voters select the citeliwith the closest ideological position to their own ideee, as long
as this does notftect the expected national policy. We discuss uniquenes®ie detail in the next subsection.
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Let z(K) denote the majority party (i.ezZ(K) = D if {ilk = D} > {ilki = R}, andz(K) = R otherwise),

and letH(K) denote the set of majority party legislators, i.e.

{ilk = D} if ZK) = D
H(K) =

lilk = R}if ZK) = R

The functioné maps the legislators’ ideal positions into an implementelitp. Since we will assume
that only the positions of the majority party legislatorstiaafor policy determination, we will writ&(x, H)

in a slight abuse of notation.

We now impose several assumptions on this funcfion

Assumption1 1. Let x and Xbe two position vectors that coincide on H (i.e,zx) = xi”Z(K) for all

i € H). Theng(x, H) = £(X, H).

2. Let x and Xbe two position vectors that permutate ideal positions on.&l,(there exists a bijective

mappings : H — H such that k) = foralli € H). Thené(x, H) = £(X, H).

X5(i),2(K)

The first point in Assumption 1 specifies that only preferengemajority party legislators matter for pol-
icy. Essentially, this assumption captures the notion ldatmaking initiatives are coordinated within the
majority party. For example, under the doctrine of Hestert Rule(also called the “majority of the major-
ity rule™), the Speaker of the House will not allow a vote onithinless a majority of the majority party
supports the bill, even if the majority of the members of theube would vote to pass’it.On average, such

a rule strengthens the power of majority party legislatassthe minority party cannot pass laws with the
votes of a small minority among majority party members, a@ndesthe Speaker needs the support of his
party to keep his job, this institution appears very staBlee Eguia (2011a,b) for a formal model in which

parties arise endogenously to facilitate exactly this tyfpeoordination.

The second point is a symmetry assumption and states thahajarity party caucuses that look iden-
tical in terms of the positions of legislators implement #ame policy. While, in reality, the identity of
legislators may matter for how powerful they are within thajonity party, this assumption is a useful

simplification and appears reasonable in a first model.

USeehttp://en.wikipedia.org/wiki/Hastert_Rule.
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Assumption 2 states théts Pareto ficient among majority-party legislators, i.e., there is nbqy that
all majority-party legislators would prefer #{x, H). Given that preferences in our model are spatial, this
is equivalent to assuming thatselects a policy that is between the most liberal and the owwervative

position among majority party legislators.
Assumption 2 £(x, H) € [Minjcy X, maXey X].

Finally, Assumption 3 states how the positions of majorifrtp legislators fiect policy: Policy is
monotone in ideal positions of majority party legislatdosth for a fixed set of majority party legislators
(e.g., moving the ideal point of a majority party legislatorthe right would result in a — possibly very
slightly — more right-wing implemented policy) and for a iednle set of majority party legislators — say,
dropping the most extreme liberal member of the majorityypaould move the implemented policy to the

right.

Assumption 3 1. £(x, H)is continuous in x. Furthermoré(x, H) is strictly monotone in majority party

legislators’ positions:

Suppose that’x>y X, i.e. >§z(|<) > X zk) for alli € H(K), where the inequality is strict for at least

one i. Theré(x, H) > &(x, H).

2. LetHand H = H \ {]} be two sets of majority party legislators (i.e.; i$ constructed from H by
dropping the legislator from district j). If x< x for all i € H’, thené(x, H’) > &(x, H), where the
inequality is strict unlesfminicy X, maxeH X] is a singleton. Likewise, ifjx> x for all i € H’, then

&(x, H") < £(x, H), where the inequality is strict unlef®iinicy X, maxcy %] is a singleton.

It should be clear that there is a non-empty class of funstfcthat are compatible with Assumptions 1,
2 and 3. A rule that always selects the median ideal positfothe majority party legislators satisfies
Assumptions 1 and 2 and a weak form of the monotonicity Assiom3. Thus, the function in (9), a small
modification of the median rule that satisfies monotonicéfjsfies all three assumptions.

#H(K) ’ ®)

£(x H) = median(x,xgo lienc) + a[@(& _ mediar)

where® is any strictly increasing function with lim_., ®(t) = -1, ®(0) = 0 and lim_,., ®(t) = 1 that
satisfiesd’ < (n + 1)/6.1?

12The bound ond’ is a sufficient condition for satisfying Assumption 2.
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Finally, some of our results focus on the case that the owtaniithe law-making process in the majority
party is not just Paretofigcient, but “relatively close” to the Condorcet winning pylifor that group. If
we think of policy being determined by some form of bargajn@mong the members of the majority party,
then the intuition from legislative bargaining models seglg that, for discount factorsfigiently close to

1, the implemented policy should be close to a Condorcetininpolicy.

Let CW(x, H) c R denote the set of weak Condorcet winning policies among mitajoarty legislators.
Formally,c € CW(x, H) if and only if, for anyc’, #ili € H andc > zx) €'} > #ili € H andc’ > k) c}.*3

We now define what we mean by “close.”

Definition 2 A functioné¢: X x H — R is §-close to the set of Condorcet winners (in shértlosq if the
distance between the implemented policy and the set of weadtdtcet winning policies is no larger than
6, i.e.,if

SL|J_|p||§(X, H) - CW(x, H)|| < 6.

X,

Note that the function in (9) i8-close because the median is always in the set of weak Cagtdecners

(independent of whetherHtis odd or even), and the maximum absolute value of the seesndin (9) iss.

We now state our results f@rfunctions that satisfy Assumptions 1, 1 and 3.

Proposition 1 Suppose there a@2n+ 1 districts, ordered according to the ideology of their gealagiection

median voters (i.e., M< M;,1 for all i), that n > 6, and that M,,1 # 0. Furthermore, assume that
Democratic and Republican primary voters in all districte docated at-m and m, respectively. There
exists a > 0 such that the following holds for any policy selection fimtthat satisfies Assumptions 1-3

and iss-close to the set of weak Condorcet winners, wisetes:

1. There exists a pure strategy equilibrium.

2. Inall equilibria in which the majority party wins a bare npoaity of exactly n+1 seats, the implemented
policy is located withins of the ideal point of the median primary voter of the partyfereed by

median voter in the median district#1.

3Clearly, if the number of legislators of the majority padK) is odd, then the set of weak Condorcet winning policies is a
singleton equal to partg(K)’s median legislator’s position (i.eGW(x, H) = median(x 1x)}ic1)). In contrast, if the number of
majority party legislators is even, then the set of weak @ocet winning policies is the interval between the two masttcal
positions of party(K)'s legislators.
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3. In all equilibria in which the majority party wins a supeajority of more than n+ 1 seats, the
equilibrium implemented policy is located irm, M4] if the Democrats win, anfiMon.1, M| if the

Republicans win.

6.3 Discussion

Extremism in the legislature. The standard intuition in the existing literature is basadcamaive appli-
cation of the single district model and suggests that twtypeompetition leads both parties to propose
positions close to the ideal of the respective district rardioters. Proposition 1 shows that this standard
intuition does not carry over to our model, but rather thaididate positions are very extreme in equilib-
rium. Rather than an assembly of district median voters fatinover the country, Proposition 1 predicts
a legislature in which the majority of the majority party isl@ast as extreme as the median voter in the
most extreme district that favors the party, and possibbneas extreme as the median primary voter in
the majority party. General elections lose their disciplinand moderating power because voters correctly

anticipate that both parties are extreme.

Since one of these two extremist parties necessarily widstlaerefore controls the legislature, we
should not expect that this legislature necessarily adugiisies with broad popular support, as long as they
are unpopular with their own party base. For example, anligct@d, 2013 Washington Post opinion poll
shows that registered voters disapproved of the Repubpeaty shutting down the government by 71 to
26. Thus, it is very likely that the median voters in mostriti$$ — even most of those held by Republican
House members — opposed shutting down the government, lmrtgawoters who identify as Republicans,
there was a 52-45 majority in favor of the shutdown, and itkisly that, among those voters who actually

vote in Republican primaries, there was an even larger iitgjarfavor of the shutdown.

There are media reports that many Republican represergdtivould have liked” to end the government
shutdown much sooner, but were afraid that taking this jposjublicly would put them at risk in their
district primary. For example, former House Speaker Dehilaistert said in an October 7, 2013 interview
with NPR: “It used to be they're looking over their shouldéwssee who their general [election] opponent

is. Now they're looking over their [shoulders] to see whaittiggimary opponent is.”

Our model shows that this fear is justified: Primary voter®wdfuse to renominate a “moderate” and

replace him with an extremist are not irrational — becauss @v a relatively moderate district, an extremist
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is very likely to win. This makes the primary threat so créell}

Safe and lopsided districts. As mentioned in the introduction, the standard spatial rhiodehich voters
look at their district’s candidate positions in isolaticenoiot explain why there are “safe” districts that are
essentially guaranteed to be won by one party’s candidate¢hel equilibria of Proposition 1, the median
voters in most (or all) districts have a strict preferencetlie election winner in their district, implying that
winning margins are bounded away from zero, even thougle tisano uncertainty. Thus, without without
appealing to a large “party valence” or “partisanship” tisatlso unrelated to policy, our model generates

districts that are safe and lopsided (i.e., the winner'sgmtage is significantly larger than 50 percent).

Hence, our model can explain why, for example, a Democraatmesd time to be elected in Wyoming,
even if he adopted a platform that would actually be pretelngthe median voter in his district to the plat-
form of the Republican. The contaminatiofieet produces exactly such a result because voters in a biased
district are reluctant to vote for the representative ofpthgy whose representatives from other districts are
unpopular. For example, a vote for the Democrat in Wyomingildi@lso strengthen the probability that
Democrats from other parts of the country get the chance dotdagislation, and their positions are too

liberal to be palatable for Wyoming voters.

Bare majority and super-majority equilibria.  Proposition 1 distinguishes between two classes of equi-

libria, “bare majority” (point 2) and “supermajority” ediliria (point 3).

In a “bare majority” equilibrium, the median voter in eactstdict that votes for the majority party,
is pivotal for the majority party. Therefore, each of themstnprefer the extreme policy position of the
majority to what they would get from the minority party. Sénihe policy position that the minority would
implement is no worse than the ideal policy position of itisnary voters, this implies that the identity of the
party that wins a majority of seats in the legislature depemdthe ideological inclinations of the median
voter in the median distriat + 1. Remember that party median positions are normalized iayathat they

are at-mandm, i.e., a voter at 0 is indlierent between these positions. If the median voter in theéaned

Alternative explanations for non-median policy outcomeslide lobbying and dierential preference intensity. Arguably,
neither of these alternative explanations is plausibletfergovernment shutdown.

The lobbying explanation (a strong lobby in favor of the nmityoposition is able to “buy” the support of legislatorsjteres
that benefits on the minority side are highly concentratddlenthe issue is a relatively minor issue for most voterse Triiensity
explanation requires that minority voters care more aboatigsue, but according to the same Washington Post pall alieve,
12 percent of registered voters “strongly approve” of thetdbwn, 14 percent “approved somewhat,” while 53 percemofgly
disapprove” and 18 percent “disapprove somewhat.” Thiiensity about the issue appears higher among those whadisep
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district prefers the Democratic party position to the Rejgab one, then, in a competitive equilibrium,

Democrats win a majority of seats, and vice versa.

In a supermajority-equilibrium, no district is pivotal farhich party gets a majority in the legislature.
The only dfect of a district's choice is on the majority party’s compiosi. For this reason, there is a
continuum of equilibrium policies in this class of equildarIn these equilibria, all majority party legislators
are located at the same position, and this position can berarng between the ideal point of the most

extreme district's median voter, and the ideal point of tagyprimary median voters.

A deviation of a general election median voter to the othetyfsgacandidate then does noffect the
implemented policy, a deviation of the majority party primmanedian voter to a more extreme position
is not successful (because the general election voter trdiktiict is then better 6 with the opposition
candidate), and a deviation of the majority party primarydae voter to a more moderate position is not

desirable from his perspective because it would lead to @& marderate implemented policy.

Interestingly, the equilibrium policy is potentially monmgoderate in a supermajority equilibrium, which
contradicts the simplistic intuition that a more competitsituation should necessarily result in a more mod-
erate equilibrium outcome. The closeness of the seat couheibare majority equilibrium is exactly what
generates more extremism there than in most supermajguilitgia. Since, in a bare majority equilibrium,
each of the median voters that vote for the majority partyguildorium knows that, if he switches his vote,
his ideologically closer party is replaced by the otherypane is very reluctant to do that: The “threat”
to vote for the opposition candidate if the candidate of tnefed party is too extreme is not credible. In
contrast, in a supermajority equilibrium, switching to thgposition candidate in any one district has very
limited policy implications as the majority party remaimgtsame, and therefore provides for a much more

credible threat.

7 The Effect of Contamination on Competitive Districts

In the model without uncertainty analyzed in the last sect#l districts are safe for one of the parties, and
parties nominate extreme candidates. We now address whaehs with competitive districts where both
candidates have a strictly positive probability of winnirig this case, parties have a non-trivial tradg-o
between nominating ideologically close candidates andimating moderates who have a better change of

winning the election, and thus giving the party a majorityhia legislature.
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This modification of the model is important in order to take thodel closer to the data: In reality,
there are some “swing districts” in which both Democrats Regublicans are competitive, and the behav-
ior of representatives from these swing districts playsyarkée in the empirical analysis of thetects of
“gerrymandering.” How does the creation of districts that imternally ideologically homogeneous (either
very conservative or very liberal) and in which represévatare conceivably much more afraid of a pri-
mary challenge from within their own party than of the opgiosi candidate in the general electiofiezt

equilibrium policy divergence between parties?

Many observers suspect that increased polarization in @sadgscausedy gerrymandering. However,
there is an empirical literature in political science thiairos that gerrymandering has no significafieet
on polarization between the two parties in Congress, aggiliat polarization and gerrymandering increase
at the same time, but that there is no causal relationshipdaet the two. In this view, the principal driver of
polarization between parties is “sorting” in the sense tloaiservative districts are increasingly represented
by Republicans. McCarty et al. (2009) use the DW-Nominateesof representatives as their dependent
variable, and analyze how it correlates with district cheggstics (in particular, the district's PVI as a
proxy of its ideological bent) and the partffiiation of the district representative. They argue (p. 6BAt
“for a given set of constituency characteristics, a Repalblirepresentative compiles an increasingly more
conservative record than a Democrat does. Gerrymandeaimgot account for this form of polarization”

because this change in behavior occurs even in swing dsstric

Implicitly, this argument assumes that the onfieet of gerrymandering is on the equilibrium positions
of candidates in those districts that are directifeeted: For example, if a district is gerrymandered to be
more conservative, then positions of candidatethat district will be more conservative, but there are no
spill-over dfects on the positions of candidates in other districts thaiain moderate. In order to analyze
whether this is a logically justified argument, we extend fiftaenework of the last section to allow for

uncertainty about the district median voter positions.

Consider againr2+ 1 districts, with primary voters located am andm, respectively. In districts 1 to
kp the median voters are located to the left of zero, and to fie af zero in districts 2+ 1 — kg to 2n+ 1,
with probability 1 — in equilibrium these will be the safe tlists. In the remaining “competitive” districts,
the median voter is i.i.d. with a cdb(x). We focus on equilibria that are symmetric across conipetit

districts, i.e.xp; = Xp andxgj = xgforallkp <i <2n+ 1 - kg.

Furthermore, we suppose that the implemented policy ism@ted by the median position of the major-
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ity party legislators. Voters also care, with a very smalighéy, about their local representative’s position
(so their utility function is of the form of (1) and (2), with— 0). This assumption simplifies some proofs,
but the results below also hold for more general mapping§®m policy positions to a party’s policy as
long as the influence of an individual representative on thlieyis suficiently small, and as long asis

suficiently 5-close to the set of weak Condorcet winners in the sense ofibefi 2.

Proposition 2 analyzes the case thatkgr < (n—1)/2 so that, since the majority party has at leastl
representatives, a supermajority of the majority partggresentatives come from competitive districts.
Thus, even if a legislator from a competitive districts @®s, the majority of legislators is locatedxgtor

XR, respectively.

Proposition 2 Suppose thatk kr < (n—1)/2. Let®g be a symmetric distribution with mean zero. Suppose
that the distribution of the median voter in each compeditiistrict is i.i.d. with distributiond(x) = ®g(x —
M), and thaté(x, H) = median(x; xk)licH(k)) (i.€., the implemented policy is equal to the median majorit
legislator's position).

Then, for any M in a neighborhood of zero and for smallthere exists a unique equilibrium that
is symmetric across competitive districts, i.ep,j %= Xp(M), and xx; = xgr(M) for all districts i with

kp <i<2n+1-Kkg.

1. (M) and (M) are independent of the number of competitive districts adeépendent of. Fur-
thermore, (M) < xg(M) for all M.

2. %0(0) = — 5o @nd R0O) = Tz om:
3. k(M) — xp(M) < xr(0) — xp(0) for M # 0in a neighborhood of zero.
4. The probability that R wins is strictly increasing in M fist in a neighborhood of zero.

5. Districts i < kp are safe for Democrats, who get elected with positiom, while districts2n + 1 — kg

to 2n + 1 are safe for Republicans who get elected with position m.

Proposition 2 has interesting implications for thEeets of gerrymandering. Remember that we normal-
ize such that the voter located at O is iffielient between the positions of the Democratic and Republica

primary voters at-m and m, respectively. Start from a situation where all districte mlentical and the
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expected median voté\ is located close to 0, and suppose now that district boueslare redesigned such
that there are some Democratic leaning district in whichrtteaglian voters is always to the left of zero,
and some Republican districts where the median voter lgttd the right of zero. According to Proposi-

tion 2 these districts are safe for the Democrats and Regautsj respectively. In the remaining competitive

districts, there could be potentially three distinffeets.

First, the gerrymander may shift the distribution of medraters in competitive districts. For example,
if both parties have the same number of safe districts, lREpublican safe districts are more moderate
than the Democratic ones, then the expected median Nbiarthe competitive districts shifts to the right,
and Proposition 2 indicates how this impacts the electibaset The winning probability for the Democrat

decreases, and if originall < 0, then candidates are more polarized, while the reversedsftM > 0.

Second, if one party has more of the safely-gerrymandersgtdals than the other party, then it has an
obvious advantage in winning a majority of the legislatisiace it needs to win fewer of the competitive
districts. Potentially, this increased winning probabitiould afect the behavior in the competitive districts,
but interestingly, Proposition 2 shows that it does not, liedsame is also true in the case discussed below

that representatives from the gerrymandered distritesipolicy.

Third, more extreme legislators of the same party can “coimtate” the candidates in the swing districts,
as discussed above. However, thikeet is not present in Proposition 2 because, by assumptiere are
only few gerrymandered districts, so that the members filomsd districts have no influence on national
policy. In Proposition 3, we modify this assumption to azalyhe case where the policy is determined by

the candidates elected from safe districts.

In Proposition 3, we assume that the median voters in thedsstiécts are atm andm respectively so
that there is a unique equilibrium position for the winnerghese districts atm andm, respectively. We

do this to simplify the proof, and because the point is anyamly to provide a possibility resulf

Proposition 3 Make the same assumptions as in Proposition 2, except thatkpdkg > (2n + 1)/3, and

15Remember that Proposition 1 suggests the possibility ofréimaum of positions in supermajority equilibria. It is uear
whether such a possibility would in fact arise in the settingd here, because the key to the more moderate equililthiageneral
election median voter’s threat to vote for the other partyisf preferred party nominates a candidate who is too extréhtkeere
is uncertainty about the election outcome, then voting f@'®less preferred party is much more costly, because suohtaome
in a non-swing district may actually switch the majority fretlegislature. Therefore, we conjecture that the winnewgdadates’
equilibrium positions in safe districts would be close-tm andm anyway, even if the median voters’ ideal positions are is¢he
districts are more moderate. Our assumption allows us twl @/@rmal proof of this conjecture, which is beneficial besaour
main focus is on the equilibrium behavior in competitivetidéss.
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that the district median voters are ai for i < kp and m fori> 2n+ 1 — kg.

Then for any M in a neighborhood of zero and for smallthere exists a unique equilibrium that
is symmetric across competitive districts, i.ep,j %= Xp(M), and »xx; = xr(M) for all districts i with

kp <i<2n+1-Kkg.
1. The candidates nominated in the competitive distriotsgiven by

o(-M)m (1 - @o(-M))m

" Do(oM) * dolMIm’ R T = Do(eM)) + gol-M)m’ (10)

Xp =

2. There existsn < oo such that for all M# 0, and m> m polarization is larger than in the case with

few gerrymandered district from Proposition 2.

Proposition 3 shows that polarization in the other disireffects equilibrium positions in the competitive
districts. Provided that the filerence between party ideal positions iffisiently large, candidate position
are further apart than in the case with few gerrymanderettiaiss (the only exception to this is the non-

generic case in which the expected medihis exactly zero).

This is a surprising result. A superficial intuition wouldggiest that, if party ideal points are far apart
from each other, each party should be very concerned withpdbsibility of the other party taking over the
majority in the legislature, and therefore should do its agtrin order to compete in the moderate swing

districts, by nominating very moderate candidates there.

This is certainly true, but only one part of the intuition.él¢ountervailing force is that, if party positions
are far apart from each other, then the position of thefEwter in the general election (i.e., the one who
is indifferent between the two local candidates) becomes very titelgith respect to their positions, as he
understands that the main potenti&keet of his local choice is the chance thatfitegts the identity of the
majority party. The less elastic the cfiteoter reacts to changes in local candidates’ positionsjribee
the parties have an incentive to nominate candidates whol@se to their respective ideal positions. For
M = 0, these two ffects exactly cancel while favl # 0O, the inelasticity ffect actually outweighs thefect

that winning the election is more important for parties.

Our results show that gerrymandering a particular distfmts not just fiect that district, but other
districts as well. In particular, if the more extreme legisls from gerrymandered districts determine the

national policy, then we should observe increased pol@izén the remaining competitive districts, exactly
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the behavior noted by the empirical literature. Of course game arguments also apply to the Senate where
there is obviously no “gerrymandering,” but where increasgional preference fierences have created an
increasing number of safe seats for the parties. More extandidates elected in these safe states impose

an externality on the remaining competitive states, angdticreased polarization in those states as well.

8 Discussion

Much of the existing literature on electoral competitiondgislative elections implicitly assumes that voters
evaluate their local candidates based on their positiang)di on the party label under which they run. Such
a model implies that both parties nominate candidates wdgeaty close to the preferences of the respective
district median voters. Therefore, even in districts wédther extreme preferences, both parties’ candidates
should be competitive, and the position of Democratic anguRkcan Congressmen elected from similar
districts should be very similar. It is safe to say that themadictions are not borne out in reality, and to
understand why this is the case is of first-order importaocedr understanding of the American democratic

system.

In this paper, we have developed a theory of candidate nadimmprocesses predicated upon the notion
that majority party legislators collaboratively influengelicy. This assumption is appears reasonable and

yields fundamentally dierent results.

In our model, a candidate’s association with candidatehefsame party that run in other districts
generates an incentive for voters to focus less on the catedidown position positions when deciding
whom to vote for — local candidates are “contaminated” byirtparty association. This leads to less
competitive local elections, providing the ideologicafgwvored party with the leeway to nominate more
extreme candidates who are nevertheless elected. As aqummsm, the equilibrium of our model can

explain how electoral competition can beget a very poldriegislature.

Our analysis has two additional important empirical imgligns. First, it can explain why a district's
ideological preferences have a smaller partiseiace in elections in which a candidate has a more au-
tonomous policy influence, such as elections for execusisdérship positions than in legislative elections.
Of course, in reality, even executive leader positions ateentirely autonomous, so there will be some
contamination in executive elections as well, but we woutdokeet this &ect to be smaller than in legislative

elections, and this expectation is borne out in our empidacalysis of Senate and Gubernatorial elections
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in Section 3.

Second, much of the existing empirical analysis of tffieads of gerrymandering on polarization in
Congress is implicitly based on applying a naive model incleivioters care only about the local candidates’
positions. Such a model may lead to incorrect inferencesitaibh@ importance of gerrymandering. For
example, the ideal position of the district median voteenftioes not féect the equilibrium position of
candidates at the margin in our model, but the tof@at of gerrymandering on polarization in Congress may
nevertheless be substantial (and actually be much largeriththe naive model). Thus, one cannot infer
that gerrymandering does not matter for polarization in @ess from showing that there is no marginal
effect of changes in district medians on ideological positioinggislators, and that theftierence in voting
records of Republicans and Democrats representing the sawery similar districts has increased. In
general, an implication of our model for empirical work isthegislator behavior in flierent districts is
intricately connected rather than independent, and thidié@s that one needs to be very careful with claims

that diference-in-dierence approaches can identify causation.
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9 Appendix

9.1 Proofs

Proof of Proposition 1.

1. We prove existence by construction. Assume first Mat; < 0, and consider the following profile:
Democrats nominate candidates locatedratn every district, and Republicans nominate candidates
located atm in every district. As a consequence, all voters with< O vote for the Demaocratic
candidate, and all voters with> 0 vote for the Republican candidate, and Democrats win anitajo

in the legislature.

Clearly, voters behave optimally given the candidate gt and Democratic primary voters do not
have an incentive to deviate because they receive their jidiay. Furthermore, if Democrats win
a majority larger than just one seat, then a deviation by Blggans in any district does not change
the national policy. Thus, we only have to consider the casehich Democrats win by exactly one
seat, and we can focus on a deviation by Republicans inaists 1. Given such a deviation, if the
median voter in districh + 1 elects the Republican, the national policy would’kem— §. However,
asMp,1 < 0, for all § < 2|Mp,1/, the median voteM,,,1 continues to prefer the policymthat results
when electing the Democrat. Thus, no successful deviaiteaisible for Republicans in district 1.
The same is evidently true in all distridtsc n + 1. Thus, the profile described is an equilibrium. If

Mn.1 > 0, the construction of the equilibrium is analogous.

2. Consider the case that the winning party wins a majoritgxaictly one seat. We want to prove that
there is no equilibrium in which the resulting policy is maem®derate than withia of the primary

median voter positionsmor m.

Each median voter in a district that elects a member of theritgparty (without loss of generality,
assume again that this is the Democrats) is pivotal and ftrerenust, at least weakly, prefer the

policy £ to the policy that would result from electing the Republidaral candidate.

In all districtsi where this preference is strict, we must hayg = —m, because, ik p > —mthen the
median Democratic primary voter in districprefers a lower; p, by monotonicity of¢; moreover,

by continuity of¢, such a candidate with a slightly lowgp would still be strictly preferred by the
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general election median voter, and thus be elected.

It remains to prove that we cannot have a majority of thoskidlis j in which Democrats win, have
a median voter who is infierent between the Democratic equilibrium polé&gnd the Republican

policy ij that would result if districtj were to elect its Republican candidate.

For any Republican candidate from a districts in which thenDerats win in equilibrium, there exists
an interval of “implementable” policieg = (R Z°); that is, for each polic € =, there exists a
position for the local Republican candidate such that, iiMas elected with this position and added

to the Republican caucus so that they form a majority, theltieg policy would be¢.

Consider a district in which the median voter is ifidient between the Democrat and the Republican.
The Republican candidate from this district must be locaitea position that implements the policy
from E that is optimal for the district median voter (if this was ribé case, then the Republicans
could choose a slightly better candidate and win in theidistand consequently, win a majority in

the legislature).

We now argue that there can be at most three fiedént districts” (i.e., those, in which the median

voter is inditerent between the Democrat and the Republican).

Consider the following partition of the real line-do, £X], (&R, ER), [ER, o). If there are more than
three indiferent districts, then at least one of these sets contaiessit two diferent median voters

of indifferent districts.

If they are in eoo,éR], then the corresponding Republican candidates must bmtbse an fective
policy as close as possible 58 and both of the median voters must be ffetient betweegR and
the Democratic equilibrium policg. This is impossible since the median voters haeedént ideal
points smaller thagR. An analogous argument excludes the case that there aramemiers from
two or more indfferent districts inER, o). Finally, if there are two median voters from ifi@irent
districts in ¢X, 7, then the Republican candidates can eatérshese median voters their respective
ideal policies, and thus, it is impossible that both of thenm iadifferent between their respective
ideal policies and the Democratic equilibrium policy (whigust be the same in both districts). In
summary, these contradictions prove that there cannot e than 3 indfferent districts. Since a

majority caucus consists of at least 7 members, the redldufe

3. We now consider equilibria in which one party wins morentha 1 seats; without loss of generality,
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suppose that the winners are the Democrats.

It is straightforward to see that any profile in which all Desrais are located at agy< M is an
equilibrium: First, electing a Republican in any one dgtin which Democrats win in equilibrium
has no €ect on implemented policy and thus does not change votdlisy.uSecond, since the pre-
ceding argument is independent of the positions of Repabl@andidates, we do not need to worry
about deviations by Republican primary voters. Last, @ersa deviation by a Democratic primary
voter. If he nominates a more extreme candidate who woulderpolicy to the left (because of mono-
tonicity of £), then the median voter in the general election would besbéft electing the Republican
candidate, since that leaves the policy atf, instead, he nominates a more moderate candidate, the
median voter in the general election would be happy to votehat candidate, but it would move
national policy toward a more moderate position, contrarihe interests of the Demaocratic primary

voter.

Assume now that, to the contrary of the claim, there existequilibrium in which&(x, H) = & >

M1+5.

Suppose first that all Democrats who win in this equilibriure bbcated at the same positign>
M1 + 8. Consider a deviation by the Democratic primary voter intrais 1 to a slightly more left-
leaning candidate located &t . By monotonicity ofg, if this candidate is elected, the policy moves
to the left, which is preferred by both the median voter irtrdis 1 and by the Democratic primary

voter. Thus, the original profile was not an equilibrium.

Consider now the other case, namely that not all Democratswithin this equilibrium are located at
the same position, and Iebe a district with a Democrat that is located at the most matdgrosition

among Democrats (i.ex;p > xjp for all j € H, where the inequality is strict for sonj

By Assumption 3, if districti elects the Republican, the remaining Democrats (who dférsthe
majority) will implement a policy¢’ < £. There are two possible cases:Mf > £, then the median
voter in districti would be strictly worse b if he elected the Republican; moreover, continuity of
£in xp implies that there are some slightly more leftist platfodfmisthe Democratic candidate in
district i such that the median voter of districstill prefers the policy when electing the Democrat
over the policy when electing the Republican. Since theidistDemocratic primary voter’s utility
increases whew; p moves to the left and the Democrat is still elected, the nalprofile was not an

equilibrium.
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If M; < &, then, by continuity and monotonicity &f a small decrease x,p is beneficial for both the
median voter in district and for the Democratic primary voter in districtThus, the original strategy

profile was not an equilibrium.

Proof of Proposition 2. Consider a particular competitive district, andpgtoe the probability thak of the
remaining 2 districts vote Republican. Suppose that the Republicamsinat i deviates to policy. Since
kr < (n—1)/2 the median policy of if the Republicans win remakxgs The the payfi of a voter atM from

the Democrat is ,
n

~(1-7) [Z (M =0 + > (M - xR)?
k=0

k=n+1

— (M - xp)?,

while the payd from the Republican is
n-1 2n
~(1-7) [Z (M = xp)® + > px(M - XR)Z] —y(M - y)?.
k=0 k=n

Thus, we can conclude that the cfiiteoter is given by

1(1-7)Pa(G = X5) + (W = X3)

Mgr(Xp, Xr, y) = = . 11
R0 2% 9) = 5 ) )pulxe = ¥0) + 7 — %0) -
It follows immediately that
Xp+Xr  OMR(Xp, XR, ) 1 Y
Mgr(XD, Xr, XR) = , = 12
ROD: X XR) 2 oy v=>x  2(L-y)pn+y 42

Suppose by contradiction thai(l\ﬁ) < xD(M). In this case liberals vote for the Republican and conser-
vatives for the Democrat. The cdfwoter is located at{(p(M) + Xr(M))/2. Now suppose the Republican’s
position is changed t&r; = —M. Then (12) implies that the cutovoter becomes more liberal. Hence the
probability that the Democrat is elected in distiidicreases. Thus, the probability that Democrats receive a
majority in the legislature and poliogb(l\ﬁ) is implemented increase, making the Republican primatgrvo

atm strictly better df, as long a¥ is suficiently small, a contradiction. Heno&(l\ﬁ) > xD(IVI_).

Since®(Mg(Xp, XR)) is the probability that the Democrat gets elected, theuRkpan primary voter
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solves

2n

max-® (Mg(Xo. Xg. ) [(1—y) [Z p(m—xp)>+ > p(m- xR)ZJ +y(m- xD)Z)

k=0 k=n+1

(13)
n-1 2n
~ (1~ ® (Mr(X0, Xz 1)) [(1 ) [Z P(m = Xp)* + > p(m— XR)ZJ +y(m- y)ZJ :
k=0 k=n
The first derivative with respect ipis given by
-6 (M) 2 (1= 1)pn (M= x0)? = (M= xa)") + ¥ ((m =50 = (m=1))?) ”

+(1-@(MR)) 2y(m-y)

The second derivative is

2 2
o 2 +¢'(MR>(‘96—“2R) )((1—y)pn (M= x0)% - (M= %0)?) + ¥ (M- ¥0)? — (m— 9))?))

- 4y (M) B 5) = 27 (1= © (M)

(15)
Equation (11) implies
2
im 1OMR(D, XR,y) _ XD+ XR— Zy, im 1 (5MR(XD, XR, y)) 0, (16)
=0y 9y Pr(XrR— Xp) =~ nowy Ay
and
2
im 19 MR(XDZ, XRoY) _ 1 ‘ (17)
N—coy Oy Pn(XR — Xp)
Dividing (15) byy, taking the limit forn — oo and using (16) and (17)yields
¢ (MR) 2 2
—_— m-Xp)° — (M- Xg)*) - (1 - ®(MR)) 2y <0, 18
pn<xR—xD)‘°”(( p)? - (M- xR)%) = (1 - @ (MR)) 2y (18)

sincexp < Xr. Thus, the second order condition is satisfied foyallheny is small.

Evaluating the first order condition (14) @t xg yields (after canceling the common terms and multi-
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plying by 2)

—¢(XD > XR)((m— X0)2 = (M= xr))) + (1 - @(XD > XR)) 4(m - xg) = 0. (19)

Similarly, the first order condition for a Democratic pringas (again after canceling and multiplying)

—¢(XD er XR) ((m+x0)2 = (M+ X)) - <1>(XD er XF*)4(m +%p) = 0. (20)

We now show that the first order conditions have a uniqueisolatt M = 0.

Rearranging (19) and (20), we get

(l— CD(XD—;XR)) 4(m— XR) B @(%)4(m+ XD)

((m-x0)2 = (m=xx)?)  —((m+x0)2 - (M+ x)?))

(XD + XR)

. (21)

Note that the denominator of the term in the middle of (21)lwamvritten kg — xp)(2m— Xgr — Xp), and the

denominator of the right term of (21) can be writte® £ Xp)(2m + Xr + Xp).

Substituting this and canceling common terms, we get

Xp + XR

(1 - d)(XD er XR)) (M- Xxr)(2M+ Xgr + Xp) = CD( )(m+ Xp)(2m— Xgr — Xp) (22)

Suppose thakg + xp > 0. Since, forM = 0, ® is symmetric, this implies thab(XDng) > %>

1- @ (238). For (22) to hold, we must therefore have
(M= Xr)(2M+ XR + Xp) > (M+ Xp)(2M — XR — Xp), (23)

which simplifies tox% < x%, and hencéxg| < |Xp|. However, as shown abowg < xg. Thus,xp + Xg < 0,

a contradiction. Similarly we get a contradiction if we asguthatxg + Xp < 0. Hencexp = —Xg.

The first order conditions together with the fact thgt= —xg now imply we can simplify the equation

to get
2¢(0)xgm = 2(1 - ®(0))(M — XR).
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Since®(0) = 1/2 we get
m

T 1+ 26(0m @

XR

Now recall that®(x) = ®o(Xx — M) and¢(X) = ¢o(Xx — M). At M = 0 strategies are symmetric around
zero and hencep + xg = 0. We now take the derivatives of (19) and (20) with resped¥itevaluated at

M = 0. To shorten the notation we writg, andx;, for x;(0) andx; (0).

4 4

—40) ( o % _ 1) (M= %0)2 = (M= xa)) — Bo(O)~2(M - Xp)Xs + 2(M — ¥)XE)

2
X + X, (25)
- ¢o(0)( P - 1) A(m— xg) — (1 — Do(0))4xg = O,
and
, Xp + X5 ) 5 ’ ’
_ ¢o(0)( >~ 1) ((m + Xp)“ — (M+ Xr) )) - ¢0(0)(2(m + Xp)Xp — 2(M+ xR)xR)
, (26)

X + X
_ ¢0(0)( D 5 R _ 1) 4(m+ Xp) — <I>0(0)4xb =0.

If M = 0 we have the symmetric equilibrium characterized aboveevwkeis given by (24). Thus, (25) and

(26) imply
4¢po(0)*

4¢o(0)2mP + 1 @7)

Xp(0) = xx(0) =
The second derivatives of (19) and (20) with respedWitevaluated aM = 0 are

’ ’ 2

1 XD + XR 7 7
—445 (O)mm( > 1) - 4¢o(0)((m— XR)Xg — XRXp — 2(

4 4

X+ XR
2

N+

1) x’R) - 2xg =0; (28)

Xo+ X, ) X0+ X
40 (0)mxr 5 1] —4¢o(0)[ (M- XR)X5 — XrXg + 2 5 1) x5 |- 2x5 = 0. (29)
(28) and (29) implyx}(0) = —x3(0). LetS = 0.5(x;(0) + x5(0)) — 1. Then (27) impliesS < 0. We can

solve (28) forx to get
245 (0)M=S? + 4¢o(0)x3(0)S
1+ 2¢p(0)m

Xz(0) = (30)

Thus,x3(0) < 0. Sincex}(0) = —xz(0) it follows thatx(0) — xZ(0) < 0. As a consequencg(M) — xp(M)
assumes a local maximum/ét = 0. Thereforexg(M)-Xp(M) < xg(0)— Xp(0) for M # 0 in a neighborhood

of 0.
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Finally, note thatxp < 0 < xg nearM = 0, which implies that the median voters in districts 1kgo
strictly prefer that the Democrats win, while Republicamslistricts 21+ 1 — kg to 2n+ 1 strictly prefer that
the Republicans win. As a consequence, districts Kptare safe for the Demaocrat, who gets elected with
policy —m, while districts 21+ 1 — kg to 2n + 1 are safe for the Republicans who get elected with paticy

if v is not too large.

In particular, suppose that the median voter in disirietky deviates and elects the Republican. Then
the probability that policyxg is implemented increase, while the the probability of polbi¢ decreases,
which makes the median voter wors# as long asy is small. Since the median voter is strictly better
off with the Democrat, the primary voter will therefore prop@seandidate with policikp; = —M. The

argument that districtsri2+ 1 — kg to 2n + 1 are safe for the Republican is analogoms.

Proof of Proposition 3. Since the median voters in the gerrymandered districtstarenandm, respec-
tively, the resulting policies in these districts anm andm. By assumption the gerrymandered districts are
at least 23 of all districts. As a consequence, the median legisldtua¢—m if the Democrat win, and ah

if the Republicans win.

Consider a particular competitive district, andpete the probability that of the remaining & districts
vote Republican. Denote the Democrat’'s and the Repubfiqaolicies byxp andxg. Then the payfh of a
voter atM from the Democrat is

2n

~(1-7) [Z (M +m)?+ > pe(M - m)z} —¥(M = xp)?,
k=0

k=n+1

while the payd from the Republican is

n-1 2n
~(1-7) [Z k(M + M)+ " (M = m)? [ = y(M = ).
k=0 k=n

The cutdr voter, who is indiferent between the candidates, is therefore given by

1 y(Xg — X3)
M(Xp, Xg) = = . 31
X0 3R) = 5 = x0) + 2(1= 7)pam D)
Note that
. 1(9M(XD,XR) XD .
lim — = - , and limM(xp, =0. 32
)/ILnO’y O0Xp 2pnm yl—>0 (0, XR) (32)
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The Democratic primary voter therefore solves

2n
max—® (Me(xp. ¥3)) [(1 =) > p(2m)? +y(m+ xD)Z)
k=n+1

2n
- (1~ © (Mr(X0, Xq))) [(1 =) ). pu(2m)? +y(m+ xR)ZJ :
k=n

The first order condition is

o)L (5 (- 517 - (m+ X - 4(1- 7)) - 20(M)y(m+30) = 0. (33)

Dividing both sides of (33) by, then taking the limit fory — 0, and using (32) yields
$(0)(—xp)m = O(0)(M + Xp). (34)

The Republican primary solves
n
max—® (Mr(X0, Xg)) [(1 =) D" pe(@m)? + y(m- XD)z]
k=0

n-1
- (1- @ (Mr(%o, Xq))) [(1 =) " P2m)? + y(m- xR)Z] :

k=0

The first order condition is

o2 (1 y)apn? + (- o) - (- X)) + 27 (1 - (W) (M= xe) = O

It follows that
0 M(Xp,XR)|  _ X
OXR Y y=0  2p,m’

Again, dividing byy, settingy = 0 and using the fact thafl = 0 wheny = 0, yields

$(0)xem = (1 - @(0)) (M- XR). (35)

This implies (10).

We now show that that the objectives of the Democrats’ mazation problems is strictly concave. The
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derivative of (33) is

2
~{ gy 2200 XR) (M)(%DD’XR)) ](v((m+ X0)? — (M= ¥)?) - (1 7)4pa?)

2

SM (36)

XD, X
~ ayo) 02D 1 55)  2y9().
Note that )

Y 1 1 NEGAY 1
jim IMO0 R L , and Ilm(w) Z=o0. (37)
=0 03 ¥y 2pam =0l 9x4 Y

Dividing both sides of (36) by, taking the limit fory — 0, and using (32), and (37) yield2¢(M)(m+1) <
0. Thus, for small the objectives is concave for evexy. Concavity of the Republican’s objective follows
similarly.

If M = 0 then®(0) = 0.5, hence the distance between the policies is the same aspngtion 2, i.e.,

as in the case where all districts are symmetric.

Using the fact tha® is symmetric and hengg(0) = 0 and®(0) = 0.5, it is easy to verify that

A(Xr — Xp) _
oM M=0

Hence, if"(xgh‘,le’) veo < 0, M = 0is a local maximum, and polarization, i.e., the distancsveen the
XR—XD

policies is smaller in a neighborhood Bf = 0. The reverse is true ﬁ(—

0> 0

Again, using the fact that’(0) = 0 and®(0) = 0.5 it follows that

az(xR—xD)| _ 4P (84(0)° + ¢(0) + 2ms” (OW(0))
M2 (1+2mp(0)°

Thus, the second derivative is positive if and onlyd{@)® + ¢” (0) + 2m¢”' (0)p(0) < 0, i.e., ifm > m, where

2
_ _(4¢(0) N L)
¢"(0) ~ 2¢4(0)
Let X3(M), andxS(M) the policies in districh + 1 in the gerrymandered model, arg(M), xo(M) those in
the symmetric model characterized in Proposition 2. Themfan a neighborhood of zerdyl # 0 we get
xS(M) - X§(M) > x8(0) - x8(0), while item 3 in Proposition 2 impliezs(M) — xp(M) < X(0) — Xp(0).
Sincexg(O) = Xr(0) andxg(O) = Xp(0) it follows that the equilibrium policies in district + 1 are more
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polarized in the gerrymandered model fox> m. m
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