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Abstract

Many observers have argued that political polarizatiomti@#arly on social and cultural
issues, has increased in the United States. How does thignck the political competition
between candidates on economic issues? We analyze thigoguesing a diferentiated can-
didates framework in which twoffice-motivated candidatesfi#ir in their fixed ideological
position and choose a level of government spending and éahjidixes to maximize their vote
share. In equilibrium, candidates choose their tax ratesiier to a mix of swing voters who
contain socially-conservative and economically liberatevs, as well as socially-liberal and
economically-conservative voters. We analyze how ecoaqusitions are influenced by the
cultural positions of candidates and the distribution amerisity of non-economic preferences
in the electorate.
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1 Introduction

Many observers have argued that polarization between thertajor parties in the U.S., particu-
larly on non-economic “cultural” matters, has increasetisTs reflected both at the elite level,
in particular in Congress (Poole and Rosenthal 1984, 198802and among Democratic and
Republican activists and voters (Abramowitz and Saunde®8 2Harbridge and Malhotra 2011).
In the American National Election Survey, respondents ntefbeir own ideological position on a
scale from 1 (very liberal) to 7 (very conservative). The iemof respondents who report one
of the extreme positions (1,2, 6 or 7) has grown from 20 andettgnt in 1972 and 1976 to 31
and 30 percent in the 2004 and 2008, respectively. Morebleral and conservative voters have
become considerably more reliable supporters of DemoearadsRepublicans, respectively, over
the last generatioh. If we accept the widespread view that Reagan’s “consematvolution”
has created a cultural wedge between the parties that odgned in the 1990s and 2000s, what
consequences for the parties’ economic policies shouldxweat?

In this paper, we develop a theory of candidate competitiahaccounts for a strong influence
of both economic and cultural issues on individual votingdxaor, and helps us understand how
ideological polarization (i.e., an intensification of theters’ party preferences based on cultural
issues) influences the candidates’ positions on econosuess

In our model, candidates are exogenously committed to thétural positions, while they
choose a position on economic issues to maximize their \ee$ Voters care about both can-
didates’ cultural and economic positions. In equilibriiwoter behavior is determined by both
economic and cultural preferences, because both the aadidmmutable positions on cultural
issues and their equilibrium platforms on economic issukésrd Social conservatives who happen
to be sufficiently keen on government spending may vote for the Dentcana social liberals who
are stficiently opposed to high taxation may vote for the Republican

1For example, whether a voter regularly goes to church (aypfoxcultural preferences) has become a strong
predictor of voting intentions. According to the exit patisthe 2008 U.S. presidential election, voters who attended
church weekly voted for McCain 55-43, while occasional cfiugoers voted for Obama 57-42, and those who never

go to church voted for Obama 67-30.
2This is plausible: It may be very fiicult for a candidate to credibly change a position on issueb as abortion,

the death penalty or gun control, while there is no comparabhstraint that prevents a politician who favored a 5
percent sales tax in a previous campaign to credibly adeacétpercent or a 4 percent rate in the current campaign.
A reason for this dference is also that the optimal economic policy (for anygmeice type) depends on the state of
the economy and thus naturally changes over time, whilesoneW of the desirability of abortion restrictions is more
likely to be fairly constant over time.



In equilibrium, candidates compete forfidirentswing votertypes. Swing voters are voters
who are indiferent between candidates, and therefore must strictlgptieé economic platform
of the candidate whose cultural position they dislike. Ageacial conservatives, swing voters are
economically liberal (i.e., prefer substantial governtmgrending), while among social liberals,
swing voters are economically conservative. Thus, a ketufeaof our model (driven by the
fact that the policy space is two-dimensional) is that thiera continuum of swing voters with
different cultural and economic preferences, rather than dessvgng voter as in the standard
one-dimensional spatial model.

Candidates focus their equilibrium economic policies tpesg) to a weighted average of these
swing voters. They propose tax rates that are higher tharatee preferred by the most socially
liberal swing voter and smaller than the one preferred byntlost socially conservative swing
voter. A candidate who marginally increases his proposedai® gains votes among social con-
servatives, but loses some liberals, and those gains asds@xactly balance in equilibrium for
each candidaté.

Comparative staticsfiects can be derived from thdfect of the exogenous change on the
composition of swing voters. For example, more intensaicalipreferences among social conser-
vatives imply that the new socially conservative dtitmters are more economically liberal than
before, and both candidates adjust their platforms aceglyglby increasing their respective pro-
posed spending. Similarly, cultural polarization of calades &ects their equilibrium economic
platforms. A radicalization of the Republican candida&deto decreased spending by both the
Democratic and the Republican candidate, and a radicializaf the Democratic candidate has
the opposite fect.

We also show that cultural polarization of voters that prnese mean and median maffect
economic policies because they can change the averagegisaland economic composition
of swing voters. Our model thus provides insights abouti®gls from ideology to economic
policy that can only be obtained in a multidimensional settiFurthermore, with plausible income
distributions, we show that a society that on average hashmeological bias has swing voters
that culturally prefer the Republican and economicallyBDeenocrat.

3Note that the statement that more government spendingaisesehe set of conservatives who vote for the candi-
date doesotimply that higher tax rates are on average popular with $aoiaservatives as a group. Clearly, at least
some social conservatives (and quite possibly a majorityefn) dislike higher taxes, but those are not the swing
voters that the candidates focus on.



2 Related literature

The standard models in political economy are ill-equippedrtalyze how economic and cultural
factors interact in political competition. If the simpleedimensional policy model is interpreted
as one of economic policy, there is, by definition, no cultdmaension, and voters split according
to their economic preferences even if there is only sliglffiedentiation between the economic
platforms proposed by the candidates.

In the probabilistic voting model (PVM; e.g., Hinich 1978ndbeck and Weibull 1987), vot-
ers have cultural and economic preferences like in our mét@hever, because candidates in the
standard PVM have exactly the same ability to implement amnemic policy, both candidates
choose the same economic policy in equilibrium, and thusngdoehavior is determined only by
the voters’ position on the cultural dimension in which caades are exogenously fixed. In con-
trast, there are economicfiiirences between candidates’ equilibrium positions in cagieh) and
thus voting behavior depends on both economic and cultuegences, and this dual dependence
generates the most interestingeets in our model.

Specifically, in the PVM, equilibrium platforms are a weigtitmaximum of the economic
utility of voter groups, where the weight of each group isgadional to the value of its density of
cultural preferences at zero (i.e., to the number of “swiotgks” in the respective group who are
culturally indifferent between the candidates. Thus, a proportional inerefathe importance of
cultural issues for all voters, or even of just liberals ongervatives, has ndfect whatsoever on
equilibrium platforms in the PVM because it neither chantpespreferences of swing voters nor
their numbers. In contrast, intensification of culturalfprences doesfiect the identity of swing
voters in our model, and this channel is what drives changeguilibrium economic platforms.

Similarly, in the standard citizen candidate model of Bgsled Coate (1997), polarization of
the electorate (in the sense of a median-preserving spneaeé distribution of voter ideal points)
has no &ect on the set of one- or two-candidate equilibria becaussettonly depend on the
position of the median.

Our model is based on theftirentiated candidates framework developed in Krasa and Pol
born (2010a, 2010b, 2012b), in which the two competing aatds have some exogenously fixed
characteristics, and choose a position on some flexiblesssworder to maximize their respective
probability of winning. Voters care about both fixed chaegistics and flexible positions in a gen-
eral, not necessarily separable way. This is the mdfierdince to classical valence models or the
PVM in which utility is additively separable in cultural idegy and utility from policy.



The most closely related article from this literature is $aand Polborn (2010b) where we
analyze a setting in which candidates compete by proposingt allocate spending between two
public goods, and each candidate has an advantage in prgwde of these goods. In equilibrium,
candidates compete for the support of a €iivoter with moderate policy preferences, but do so
by proposing dierent platforms that cater to their respective strengthisilathat model and the
present one also filer in several other aspects, the maifiatience is that the focus of the present
paper is on how ideological polarization on cultural issidésiences the candidates’ positions on
economic issues — a question that cannot be addressed inrdlsa End Polborn (2010b) model
because voters there care only about economic issues.

There are a number of fikerent variations on the spatial model that analyze how asing
diversity of voter preferencedtacts the size of government (Austen-Smith and Wallerst@d62
Lizzeri and Persico 2001, 2004; Fernandez and Levy 2008y P04). Preference diversity in
all of these models is “economic”, i.e., politicians havé@fetient types of economic policies at
their disposal, voters are interested in both generalesteand some special interest policies, and
they only care about their total economic benefit from thedbeiof policies that are enacted by
the election winner. In contrast, our model has a simpleneguc policy (as it contains only the
choice of one parameter, the tax rate), but it analyzes haactioice is &ected by preference
diversity on cultural issues, which are non-existent irsthemodels. Finally, Roemer (1998) ana-
lyzes redistributional policy in a two-dimensional modektddress the question why the poor do
not expropriate the rich.

3 Model

Two candidates] = D, R, compete in an election. There are two major components lafypo
“economics” and “cultural issues” (such as abortion or gomntiol). On cultural issues, candidates
are exogenously committed to distinct positiéps< 0 < 6r; due to their own history or their party
label, they cannot credibly change this position. In cattreaconomic positions are more flexible.
Each candidate proposes a leyelf public goods that is supported by a tax ratall voters prefer
higherg and lowert, but the rate at which they trade thegkdiffers between individual voters.

The utility of a voter with incomermn and cultural positiod € R from candidatg is
Us(X, g.6)) = X+ w(g;) — (6 - 6;)%, 1)
wherex is the voter’s (private) consumption; is the amount of public good provided by candi-
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datej, ands; is his cultural position. Each candidgtproposes an income tax rafe Normalizing
the size of the population and the citizens’ average incaang, the tax revenue if candidgte
is elected id; and is used to pay for the provision of a public ggodNote that, with preferences
given by (1), richer voters prefer a lower tax rate than paers, so they are “economically con-
servative.” In reality, voters may alsoftér in how much they value public goods (say, the utility
from public goods could béu(g;j), with voters difering in¢). How one models the reason for
economic conservatism is qualitatively irrelevant for main results.

The ability to provide the public goodftlers among candidates, and is given by a production
function,g; = gj(t;), whereg] > 0 andg{ < 0. Specifically, candidates havefidrent fixed costs
(i.e., there exisgj such that candidatg must uset > t; and g,-(;j) = 0), and diferent marginal
productivity. For concreteness, we analyze situationshickvcandidateR has an advantage in
fixed costs (st < t,), while candidatd has a higher marginal productivity and thus an advantage
providing a high level of public goods. We provide a possibierofoundation of this assumption
in Section 3.1 below. The assumption is responsible for tam@crat proposing higher taxes in
equilibrium than the Republican.

Since the variable in which candidates compete is theire@sge tax rate, it is useful to define
functionsWij(t) = w(gj(t)), for j € {D, R}. We make the following assumptions on these functions.

Assumption 1. 1. The minimum feasible tax rate of the Republicanig lower than that of
the Democrat, §.

2. Forallt > t,, the marginal productivity of a tax dollar is higher for theehocrat: W,(t) >
Wi(1), for all t € [t, 1].

3. Forallt> t, W > Oand W' < 0.4
Candidates choose their platforms to maximize their voseesdi The timing is as follows:

Stage 1 Candidateg = D, R simultaneously announce tax rates [0, 1].°

“Note that it does not matter whether this concavity domes from the concavity of the utility function or the

production function, or both.
SVote-share maximization is equivalent to probability ofning maximization if, in addition to the voter types

that we deal with in our model, there is a random number ofsSaweioters.” To maximize his probability of winning

the election in such an augmented model, a candidate shaxhmize his vote share among rational voters.
6Note that all government expenditures in our model have tiina@aced by contemporaneously raised taxes, and

we therefore use “higher taxes” and “more government speyidis synonymous.



Stage 2 Citizens vote for their respective preferred candidates.

3.1 A microfoundation for differential production functions

The notion that candidates havdtdrential abilities that are complements to the policy torhe i
plemented is a key assumption in thdfelientiated candidates model (see also Krasa and Pol-
born 2010b, 2012b). One way of justifyingfidirent production functions for the Democrat and
the Republican is that, once elected, a candidate has tomnatyanagers recruited from his party
to implement policy. These party elite members are (in gaoticy motivated, and endowed with
ability y which also determines their wage in the private sector. Ar elember thus has utility
w(g) + (1 —t)y if he works in the private sector, andg) + (1 —t)S + z(t) if he works in the public
sector, where is the private sector wag8g,is the salary of a public employee.

The termz(t) captures the policy motivation of elite members of party {D, R}. For sim-
plicity, we make this term just a function of In reality, those who join a managerial position
in government often give up private sector jobs that pay name have better job security. So,
there must be something else that motivates them. Thesditsermuld either be direct — the
warm glow that comes from implementing a policy that the nge@napproves of —, or indirect,
as a springboard for electivdéfiwe. However, the extent of these non-monetary benefits depen
on which policy the government implements — a policy that thieks is not ideal gives lower
benefits, and association with a government that implenmolisies that are unpopular with the
party base is less helpful when the manager seeks electize m the future.

For this reason, it is plausible to assume that, whileand zz are both concave, they have
different maximizers that correspond to the “ideal” Democraid Republican positions. Setting
the utilities with a private sector job and a public sectoe @gual yields that the marginal elite
partyi member isy; = S + zl—ftt) This is a function of, so we can write// (t).

If candidatei wins with a platform of tax raté;, he will be able to hire managers of quality
¥ < ¥ to work in his administration. Assuming that the electiommeér hires the best available
candidates for his administration, eaghmaps into an average quality of managers working for
the administrationy;(y;). Clearly,y; is an increasing function of;.

"We assume that all citizens vote for their preferred candidadependent of the strength of their preference. This
implies that candidates will focus exclusively on “swinges” who are (almost) inéfierent between them, while
taking the votes of their core supporters for granted. Thia standard assumption in most candidate competition
models in particular in the standard Downsian model anderP¥{M.



Finally, assume that the public good production of candid&t an increasing function of the
tax rate (i.e., the monetary resources put into public gomdlyction) and the average quality
of managersy;. Specifically,gi = g(ti,y). Sinceyi(y;(t)), we can define a functiog;(t) =
g(ti, vi(y; (t))) that maps the tax rate of candidatito a level of public good production. Note
that, although the functiog(f, y) is the same for both candidates, the functigndepend on the
average managerial qualify(y; (t;)) that candidate can attract with tax ratg, and that quality
will generally difer between candidates.

In the Online Appendix, we provide a numerical example of thicrofoundation that gener-
ates two production functions such that the Republican hasleantage for low levels of taxation,
while the Democrat has a higher marginal product and is eadigtbetter than the Republican in
terms of public good production for ficiently high levels of taxation.

4 Equilibrium

4.1 The dfect of economic policy on swing voters
A voter with incomem and cultural positioa prefers candidat® over candidat® if and only if
(1 - to)m+ Wp(to) — (6 - 0p) > (1 — tR)IM+ Wr(tr) — (6 — 6r). (2)

If tp # tr, rearranging (2) implies that an irftBrent voter with positiod must have income

it = Wo(tp) — Wk(tr) + (65 — 65) — 2(0r — 6p)S
o .

®3)

tp — tr
In Proposition 1 we show that, in equilibrium, the Demochad@ses a higher tax and spending,
i.e.,tp > tr. For this case, the left panel of Figure 1 illustrates theatiegly-sloped cutfy line,
i.e., the dfferent cultural and income types of swing voters. Voterswelnd to the left of the line
such as B in the left panel (that is, socially-liberal or po@., economically-liberal voters) vote
for the Democrat, those to the right of the line such as A inefigpanel vote for the Republican.
The voters who are located exactly on the ¢ulioe (3) are what we cabwing votersA cru-
cial feature of our two-dimensional model is that there isrele continuum of swing voter types
for whom their cultural preference for one candidate and #@nomic preference for his oppo-
nent cancel out. Socially liberal swing voters prefer theDerat’s ideology, but the Republican’s
economic platform. Socially conservative swing votersthegr mirror image in that they like the
Republican’s ideological position, but at the same timdgorthe Democrat’s economic position.
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Figure 1: The #&ect of tax changes on cufosoters

Hence, socially conservatising votersare necessarily economically liberal, and the more so-
cially conservative they are, the more economically libdray must be in order to remain swing
voters. The reverse holds for socially liberal swing vatdiise swing voters on the cutdine are
the voters that candidates are going to focus on when thagaladich policy platform to cam-
paign on, and understanding swing voters’ behavior is atdor understanding the comparative
statics of the model.

How does a change in the candidates’ proposed tax ré&s ¢he location of the cufbline?
Intuitively, an increase in the taxftierencep — tr must increase voters’ focus on economic issues.
More formally, inspection of (3) immediately reveals tha tutdt line in Figure 1 flattens.

Furthermore, in an equilibrium, the intercept in incomeha# tutdt line must decrease s
increases oty decreases. If it did not, a tax increase by the Democrat woal@ only positive
effects for the Democrat: If the whole new cfitbne were to lie above the old one, then the set
of voter types who now vote for the Democrat is a superset @fctirresponding set before the
change. Hence, the original situation cannot have beenahbempm. Rather, in an equilibrium,
any tax change by a candidate must imply a pivot around soteganpoint, so that the candidate
would win some voter types and lose others.

Such a situation is depicted in the right panel of Figure lec8ally, a more economically
liberal policy by the Democratyf T) will attract economically liberal swing voters, suchAas
the right panel; remember that economically liberal swintevs are socially conservative. On
the other hand, for a socially liberal, economically comagve swing voter such as B, a more
economically liberal policy makes the Democrat less appgalA tax decrease by the Republican
leads to the same change in the d¢litime, i.e., makes the Democrat more attractive for socially



conservative swing voters suchAsand the Republican more attractive for socially liberairgyv
voters such aB. Conversely, a tax increase by the Republican or a tax deeteathe Democrat
turns the cutff line in a clockwise direction, making the Republican moteaative for socially

conservative swing voters, and the Democrat more attetdivsocially liberal swing voters.

A short empirical analysis in the Appendix shows two resfdtsU.S. presidential elections
from 1972 to 2008. First, voter behavior in these electigrsnsistent with the behavior depicted
in Figure 1, in the sense that given any level of income, $igc@nservative voters are more
likely to vote Republican than social liberals, and givey aaltural position, the propensity to
vote Republican increases in income. Second, the slope it line appears to have increased
in the second half of these elections relative to the firdt irathe sense that voter separation has
become stronger with respect to cultural positions, ancerdduted with respect to income.

It is useful to describe the cultural preference type tstion in the electorate by a céf(s),
and conditional cdfs for the income distribution givieri-;(m). Then the vote-share of candid&e
is given byVp = fF(s(mj;)dH(é). CandidateD choosedp to maximizeVp, while candidateR
choosedi to minimizeVp. The first-order conditions are

f £ 29 ghes) = 0, and f )29 ghes) = o, @)
GtD atR
wherefs is the pdf corresponding to the cHf. Define
— fs(m;)o dH(6
5 J fim)odH) ©
J 15(m5) dHE)

which is the average cultural preferermfevoters on the cugpline. Solving the first order condi-
tions in (4), and taking into account the second order caritwe can characterize pure strategy
equilibria (in short, “equilibria”) of the game.

Proposition 1.

1. Any interior equilibriun < t, t; < 1is unique and must satisfy
W (L) — WA(LS) + (62 — 62) — 26(6r — 6p)

Wh(t5) = Wilts) = e
D R

(6)

Furthermore, t > tz.

2. Conversely, ifg, t; satisfy(6), are strictly between 0 and 1, and if(fn*(5)) < O for all ¢,
then ¢, t; is a local equilibrium®

8That is, there exist two open sefig andTr such thaty, € Tp andty € Tr such that, if D is restricted to choose
to from Tp and R is restricted to choosgfrom Tr, thent, ty is a Nash equilibrium.
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Proofs of all propositions are in the Appendix.

The first equality in (6)W(t5) = Wi(t;), means that the marginal (gross) utility from an addi-
tional dollar of tax revenue must be equal when the Demosiatéharge and when the Republican
is in charge. If, for example, it were larger for the Demochein for the Republican, then either
the Democrat could increase his vote share by incredging the Republican could increase his
vote share by decreasimg(or both). Neither case would be consistent with equilitoriu

Note that the condition in the second item of Propositiondt fii(m*(6)) < O is a stficient,
but not necessary condition for the existence of a locallidguim. It means that, at the cuts,
the income distribution is non-increasing. This assunmpgippears very plausible. For the United
States, the income densiffm) is strictly decreasing imn for all income levels between 10,000
and 200,000 Dollars (see Census Bureau (2011)).

An immediate consequence of (6) is that, if the candidatesgenous cultural positions, or
the distribution of voters’ cultural preferences chanfentboth candidates agree on the direction
of the economic policy change (though not necessarily osizts).

Corollary 1. If the distribution of voters’ cultural preferences chasger the candidates’ cultural
positions change, then both parties’ proposed economicigsichange in the same direction.

To interpret the third term in (6), start with the case thattérms involving cultural preference
parameters are zero. For example, if the candidates’ alifasitions are identicabg = dp, or if
all voters have no cultural bias for one of the candidateshat = 0), then (6) simplifies to
Wh(to) — Wk(tr)

(to — tr)

The left panel of Figure 2 displayéz andWp as functions of the respective tax rates. The last

Wi(tr) = Wp(tp) = (7)

term in (7) is the slope of the straight line that connetisu(;) and (5, wy). In equilibrium, this
slope is equal to both the slope\wt, and that ofWk.

Equation (7) also has an economic interpretation. Inspeaif (2) shows that the slope of
a voter’s inditerence curve in &— w-space idw/dt = —(-m)/1 = m. Thus, the straight line
that connectstf, w) and (5, wy) is the indiference curve of the swing voter, the one who is
indifferent between both candidates. Voters with higher income bteeper indierence curves
than the swing voter and thus prefé, () over (g, wg); those with lower incomes have flatter
indifference curves and prefef (wy) over tg, wp).

The fact that both candidates’ feasible sets are tangehetewing voter’s indference curve
implies that both candidates choose the policies from ttesipective feasible sets that maximize
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Figure 2: Existence of equilibrium polici¢s, t;)

the swing voter’s utility. Thus, in the absence of culturedfprences, the swing voter resembles
the standard median voter. However, there is no policy ageree here because candidates have
different marginal productivities. Also, in a standard modethlzandidates catering to the median
voter implies thatll voters become inlierent between the candidates, which is not the case here.

Note that the identity of the swing voter here is not detegdihy his position in the preference
distribution of the electorate, but rather by the candistatapabilities: Due to the fferentiated
production functions, the Democrat has a natural advantagppealing to poorer voters as he is
particularly good in delivering the high level of public gbprovision that poor voters appreciate.
Conversely, the Republican has an advantage in appealmgher voters. The swing voter is the
voter type for which none of the candidates has a strict adgan and so they bottan compete
for this voter’s suppor.

How does this situation described in the left panel of Figucbange when voters have cultural
preferences for one of the candidates? For concretenggsoseithat all voters have the same
§ = 6 < 0 (i.e., a cultural preference for the Democrat). In thisecdke previous swing voter
income type now strictly prefers the Democrat. A voter willyvote for the Republican if his
economic utility from the Republican’s plan is at lea25(6r — p) larger than his economic
utility from the Democrat’s plan. This is the distance betwéhe two indiference curves in the
right panel.

9See Krasa and Polborn (2010b) for a more thorough discuss$itire nature of the candidate competition equi-
librium in a differentiated candidates framework when voters do not hawdagieal preferences.
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The candidates still choose platforms where their margir@ductivity, in terms of utility gen-
erated by additional tax revenue, is equal. However, becthesDemocrat is culturally popular
with voters, he can now successfully compete for more ecaralyrconservative voter types. As
a consequence of the shift in the swing voter’s type, botllicktes adjust their equilibrium plat-
forms to appeal to this economically more conservativerva@@nversely, if all voters culturally
prefer the Republican, both candidates’ economic platsachange to increased spending.

4.2 Comparative statics: Polarization

Electoral polarization can have two fundamental causesst,Folicy divergence by candidates
provides for a starker choice for voters. Second, votennifieédves may become, on average, more
ardent ideological supporters of Democrats or Republi¢anid/e now analyze how these two
effects influence the economic platforms. We start with candigalarization.

Proposition 2. Let tp, tr be the tax rates in a local equilibrium. Suppose that (i) tiertbution
over m is uniform and independent&f(ii) voters of all cultural preference types are contested
(do not vote for the same candidate); and (fiH < E[6] < g, Where H¢] is the average voter’s
cultural preference. Then,

1. The cultural preference of the average ¢giitmter and the average voter are the same, i.e.,
§ = E[4].

2. If the Republican’s cultural positiofk becomes more moderate, or if the Democrat’s cul-
tural position becomes more extreme, both candidateslibguim tax rates increase. Con-
versely, an increase @k or 6p decreases both candidates’ equilibrium tax rates.

3. If both candidates become symmetrically more extrexag € —Asp > 0), then tax rates
increase if and only i§ > % i.e. the average cugbvoter is a social conservative.

The intuition for these results builds on the one discusbest@ Consider the swing voter who
has an average cultural preference tﬁpdf the Republican’s position becomes more culturally

1010 Krasa and Polborn (2012a), we develop an empirical metlogy that separates these twiteets. We find that
(i) there is a substantial increase in electoral polamrasince 1972 and (ii) bothffiects contribute to this increase,
with a majority coming from candidates’ ideological polidivergence.

Also, in a richer model in which parties choose their cultp@sition, the two &ects need not be independent; for
example, voter radicalization may influence equilibriunttual policy divergence. In the present paper, we do not
need to take a stand on how these tfleets are related.
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moderate, then this voter now strictly prefers the Repabli@and the new swing voter with av-
erage ideology is economically more liberal. Candidatesatore adjust to this shift with higher
spending. Conversely, after a moderation of the Democratradicalization of the Republican,
the swing voter type is economically more conservative,@mdlidates choose lower tax rates.

If both candidates become symmetrically more extreme, ttnefocation of the average swing
voter determines whichfiect dominates. Intuitively, if the average cfiteoter is culturally conser-
vative, he stfers a larger disutility from the Democrat becoming moreexi (because cultural
disutility is convex in distance). Thus, the previous swuager now strictly prefers the Republi-
can, and the new swing voter is economically more liberalc&sdidates cater to the new swing
voter, equilibrium taxes increase.

We now turn to changes in the distribution of voters. In Setd.1, we already discussed the
effect that arises if all voters develop the same preferenaa@of the candidates so that tHeeet
on the average cufiovoter is clear because there is only one cultural prefergee Specifically,
if 5 increases (i.e., moves in the Republican direction), themrarginal public goods utility of an
additional dollar tax revenue needs to decrease for botfidates to maintain an equilibrium, and
so equilibrium spending increases. Proposition 3 showsaltanservative ideology shift in the
electorate also leads to higher taxes when there is a disoibof preference types and the same
assumptions as in Proposition 2 hold.

Proposition 3. Suppose that (i) the distribution over m is uniform and iretegent ofs; (ii) all
cultural preference types are contested (do not vote fos#imee candidate); and (iip < E[6] <
OR-

If E[6] increases, then both candidates’ equilibrium tax ratesease.

Analyzing the consequences of shifts in the distributiosufural preferences becomes a bit
harder when there is a non-uniform income distribution heedn this case, changes of the pref-
erence distribution of the electorate as a whole do not sacistranslate into the same changes
among the average preferencescafgf voters We are particularly interested in analyzing the
effect of cultural polarization (i.e., an increase in the staddieviation of the distribution af in
the electorate) on equilibrium policies. To do this, wetstath a symmetric distribution of with
median and mead},, and assume that the income distribution is independeant of

Suppose thab(x) = In(x), and thaiyp andgr have constant marginal products, ig(t) =
ap(t — bp), andgg(t) = ar(t — bg). Then Proposition 1 implies tha2~ = -2 which yields

gp(to) gr(tr)’
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tp = tr + (bp — br), andgp/gr = ap/ar. Substituting in (6) implies

bp — br
tr— bR

= log(ap) — l0g(@g) + (6% — 63) — 25(dr — 6p)- (8)

For simplicity, suppose there are three cultural prefezdypes);, 6, andé. (liberals, moderates,
and conservatives), and sgt = 0 and-6, = é.. Letr denote the proportion of types andd.,
respectively, so that 2 2 is the proportion of moderate typés. Denote bym; < ny,, < m'" the
income levels of the cutbvoters of the three cultural types. Note thgt nv,, andny depend only
on the diferencey, - t;, which we have shown above is equabip— bg and thus independent of
any change in electoral polarization. Thus, the averagerallpreference of cutbvoters is

S f(my) + o f ()
f(mg) + (1 - 20 f(mp) + 7 ()

For the United States, the income dendityn) is strictly decreasing im for all income levels
between 10,000 and 200,000 Dollars (see Census Bureau)j2Qhtler this assumptiorf(ny) <
f(mg), i.e., there are fewer socially liberal and rich dtiteters than there are socially conservative

5=

(9)

and poor cutff voters. Thus, if cultural polarization (i.ex) increasess increases, and (8) implies
thattr andtp increase. Note that thigtect occurs because the average swing voters becomes more
socially conservative, althoudf[s] remains unchanged. The extent of thikeet is likely to be
larger in more unequal societies because the density ohtwogrie distribution in those societies is
larger at low levels and lower at high levels of income.

Our example features an ideologically balanced elect@iatarge E[5] = 0 when taking the
average over all voters) and no correlation between culbuegderences and income, but decreasing
income densities imply that theutgf voters’ average cultural preference is for the Republican
candidate. This is a general consequence of decreasingnedensities: More cutbvoters are
poor rather than rich, and for them to be diiteters requires a socially conservative position. To
offset the swing voters’ average cultural preference for theuBkcan, they necessarily have (on
average) an economic preference for the Demd¢érat.

It is also interesting to compare the result in our examptevahvith the &ect of ideological
polarization in standard probabilistic voting models, inigh the equilibrium policy (of both can-
didates) maximizes a weighted average of voter utilitiethd ideological type distribution in that
model is independent o, then all income types are weighed in proportion to the nurabeoters

1170 test empirically the prediction that, on average, swioigks are socially conservative and economically liberal
is certainly feasible, but beyond the scope of this note s requires a method to identify swing voters.
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in them, and therefore, no change in the ideological distigin (that preserves the independence
of 6§ andm) will affect the candidates’ equilibrium platforms.

The dfect is diferent in our model because, in contrast to the probabilistiog model, difer-
entiated candidates implementtdrent equilibrium platforms, and therefore income typétedi
in their respective cutbvoter cultural preferences. Thus, even if income and cailforeferences
are independently distributed, a change in the culturdiepeace distribution may well lead to
a change in the average cultural preference off€waters, and thus to a change in equilibrium
policies.

5 Discussion and empirical implications

While our main contribution in this paper is to provide a tedote theoretical framework in which
one can analyze the influence of cultural polarization omenuc platforms in candidate competi-
tion, several implications of our model are also, in prihejmpirically testable. In Appendix 6.3,
we analyze how voter behavior in U.S. presidential elestioom 1972 to 2008 isféected by cul-
tural preferences and income. For a more thorough anali/#e onodel’s predictions about swing
voters, one needs a method that identifies swing voters.Xaongle, using the methods developed
by Krasa and Polborn (2012a) one could identify voters inAtmerican National Election Survey
whose estimated probability of voting Republican is aro@gbercent, and it would be interesting
to look at this group’s ideological and demographic makeup.

Our comparative static results provide predictions for libes candidates’ cultural positions
are related to their tax rates that can be compared to liat@vents. For example, Ronald Rea-
gan’s election and the contemporaneous integration ofgalemals into the main stream of the
Republican party is widely interpreted as the starting poira clearer ideological elierentiation
between parties. If one accepts this argument of a cultachtalization of the Republican party
under Reagan, and similarly later under George W. Bush,d3itpn 2 predicts that it should be
accompanied by a decrease in proposed tax rates (by boteg)&tOf course, since federal tax
rate changes are rare and alskeeted by exogenous shocks, it is impossible to formallyirgist
guish between the explanation provided by our model and etingpones. Thus, for a serious
empirical test of the equilibrium tax rate predictions of thhodel, it would be preferable to focus
on U.S. states.

12A problem for the historical interpretation is whether tatis on tax rates or spending, which are decoupled when
the federal government runs a deficit. For example, Reagaheitl taxes and simultaneously increased spending.
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6 Appendix (for online publication only)

6.1 Proof of propositions

Proof of Proposition 1.First, suppose thdp # tg. Note that

om; _ Wp(to)  Wo(tp) — Wr(tr) + (6% — 63) — 26(6r — 6p)

= , 10
om; - We(tr) . Wo(tp) — Wk(tr) + (63 — 62) — 26(6r — Op) 1)
R (tp — tr)? ’

Inserting these partial derivatives into the first orderdibans and adding them implies that
Wi (tr) = W (tp). Furthermore, using the definition 6fve get the right-hand side of (6).

We next show thatp = tg cannot occur in equilibrium. To do this, we write the diiil®as a
function ofm (rather than the other way around as we do in the main textyir§pfor 6 in (2), we
get

5t = (Wb(tp) — Wr(tr)) — (to — tr) N (6r + 0p)
m 2(5R - 5D) 2m
Denote byJ(6) the cumulative distribution af givenm, and byF(m) the marginal distribution of
m. Then candidat®’s vote share is given by

(12)

Vo = f 35" () AF (). (13)

Taking the derivatives with respecttioandtg provides the first order conditions. Adding the first
order conditions again implied/(tg) = W[ (tp). By assumptioW(tg) > Wi(tr). Concavity of
Wp implies thatwW/(t) is decreasing in. Thus,W(tp) = W(tr) implies thattp > tr.

We next show that any interior solution to the first order gbads is unique. Letg(t) =
W (W (t)). Note that sincaVy < 0, W is strictly decreasing and hence the inverge™ exists.

Now define _
Wo () — Wh(tr(t)) + (6% — 63) — 26(6r — 6p)

t —tr(t)
Clearly, if h(t*) = 0 thentp = t* andtr = tr(t*) satisfy the first order condition. Hence, the number
of solutions of the first order conditions equals the numlderenos of functionh in [t,, 1]. We
next show thab/'(t) > 0 for anyt with h(t) = 0.

Wh (1) — We(tr(D)tR(E)

h(t) = — WA (L). (14)

W (t) — Wr(tr(t)) + (63 — 63) — 26(6r — )

() = ) — (1 - th(t) AR - W5(1)
T-to(0) (., .« Wo(t) = Wk(tr(t) + (62 — 62) = 26(0r — 6p)\ ..,
= t':(t) Wo(t) - - t:(t) D — WD),
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Evaluated at = t*, the term in the parentheses in the second line is zero &iftige= 0, so that
h(t) = -Wj(t") > 0. Intuitively, the result now follows sinck cannot have strictly positive
derivatives if there is more than obavith h(t) = 0

Formally, lett, < tmin < tmax < 1 be the minimum and maximum, respectively over the set
{t | h(t) = 0, t, <t < 1}. Lett be marginally smaller thaty, andt be marginally larger than
tmax. Thenh'(t), h(t) > 0 impliesh(t) < h(t). Leth be a the #ine (linear) function o = [t,{]
defined byh(t) = (1/(t - H)[h(t)(E - t) + h(E)(t — 1)]. Then the degree df at any valugy of his 1
because . 1, signfY (1) = signf (h"(»))) = sign(h(t) - h(t))/(t-1)) = 1. Sincef is homotopic
to h via H(x,t) = xh(t) + (1 — X)h(t) it follows thath has degree 1. Let be the cardinality of
thesetZ = {te T | h(t) = 0}. Sinceh’(t) > O for allt € Z it follows that the degree dfi at O
IS Yz Sign@’'(t)) = n. Thereforen = 1, i.e., there exists at most one solution to the first order
conditions.

We now derive sfiicient conditions for a local equilibrium. Taking the detiva of the first
order condition of candidate in (4) with respectp yields

Sk

om
[ (5] v+ [ s axo. (15)

The first term is non-positive by the assumption that< O.13 We now prove that the second
summand is strictly negative. Note that
o%m; _ WS (tp) 2 om;
M tb-tr (b-tg) dtp’

The first term in (16) is strictly negative, and hence thegrdaéthat weighs this function with the

(16)

joint density (i.e.,f;(m;)d J(6)) is strictly negative. Integrating over the second sumanan(16),

we get
om

f ™ 46 = —2 ) 4366) = 0 17
[ 1 s G 036 = o [ )G d3e) = o a7

because the first order condition is satisfied. Thus, (19Y)iistly negative, i.e., the second order

condition for maximization is satisfied.

The proof that the second order conditions are also satifrecthndidate R is analogous and
omitted (note, though, that candidateriimizes ¥, and therefore the second order condition is
that the second derivative % with respect tdg is positive). O

We next use Proposition 1 to derive necessary atiicgnt conditions for the existence of
solutions to the first order conditions.

13Note that we only need the weaker condition thiatvaluated at the cubm’(6) is nonpositive for this conclusion.
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Proposition 4. Let h be the function offtp, 1] defined in(14). Suppose that Wand W are
bounded from below and that the Inada conditioryg(ify) = W(tg) = oo are satisfied. Then:

An interior solution of the first order condition exists ifaonly if h(1) > 0.

Proof. The Inada condition implies that ligg h(t) = —co. If h(1) > 0 then the intermediate value
theorem implies that there exists*avith h(t*) = 0, i.e.,t* is a solution to the first order condition.

It remains to prove to no interior solution exist$(fl) < 0.

Suppose by way of contradiction thia¢l) = 0 and that an interior equilibriurti exists. If
h(1) = 0 then the argument in the proof of Proposition 1 implies tti¢lt) > 0. Therefore there
existst with t* < t < 1 andh(t) < 0. Sinceh’(t*) > 0, there exist$ with t* < t < t andh(t) > 0.
The intermediate value theorem implies that there egist§t, t] with h(f) = 0. Sincet* < f < 1
this contradicts the result on the uniqueness of interilutems. Hence, no interior solution exists
if h(1) = 0.

Finally, suppose by way of contradiction tH#fl) < 0 and an interior solutiot’ to the first
order condition exists. Then the argument in the proof ofpBsttion 1 implies that'(t*) > O.
Hence there exists> t* with h(t*) > 0. The intermediate value theorem implies that there exists
atwith t* <t < 1 with h(t) = 0, i.e., a second solution to the first order condition existsich
contradicts the uniqueness result of Proposition 1. O

Proof of Proposition 2.Equation 5 implies that corresponds to the population averdgfé], and
hence does not change when policies are changed (as lorgtgpéis are contested, i.€(m;) > 0
for all 6).

Lety = 25(dr — 6p) — (6% — 62). Note that (6) can be written as

(to — tr + Y)Wi(tr) = Wo(to) — Wr(tr). (18)

Denote the derivatives ¢f andtg with respect tay by t;, andt;, respectively. Taking the implicit
derivative in (18) with respect to yields

(to — tr + DWi(tR) + (to — tr + Y)WR (tR)tr = tHWp (tp) — tRWk(tR)-

SinceW(tp) = Wi(tr) because of (6), we g&VL(tr) + (to — tr + Y)W (tr) = 0, which implies that

Itr _ Wi(tr)
oy WL (tr)(to — tr + ¢)

Thus, increasing = 23(6R — 0p) — (63 — 63) increasesr. It follows immediately from the first

> 0. (19

equality in (6) that increasing also increaset,.
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Now consider howy changes asp anddér change as stipulated in the proposition. The first
claim follows becauséy/dsg = 2(6 — 6r) < 0 anddy/d5p = 2(6p — &) < 0; note that, if the
Democrat becomes more extreme or the Republican becomesmuaterate, then the change in
their respective positions is negative.

If both candidates become more extremerbyheny changes by(4s — (5 + 6p)). Thus,
¥ increases (and taxes increase) it (6r + 6p)/2, andy decreases (and taxes decrease) 4f
(0r + 6p)/2. O

6.2 Numerical example for dfferential production functions

Here, we briefly present a numerical example illustratingmicrofoundation for why Democratic
and Republican candidates havéelient production functions. Lgt= +/yt — 1 be the production
function. The wage in the public sector$= 2, and the intrinsic benefits for Democrats and
Republicans argp(t) = 1.5 - 20 — 0.3 andzz = 2 — 20t — 0.2)?, respectively. That is,
Republican managers have a lower “ideal” tax rate than Deat®.c Assume furthermore that
y(y)) =y - 0.02

This example creates the two production functions displapeFigure 3. Note that these
two functions have the properties that we assume directtilérmain text. The Republican has
an advantage for low levels of taxation, while the Democes & higher marginal product and
is eventually better than the Republican in terms of pubtiodyproduction for sfliciently high
levels of taxation.

6.3 Empirical analysis

We now present a short empirical analysis that shows theviollg two results for U.S. presidential
elections from 1972 to 2008. First, voter behavior in thdset®ns is consistent with the behavior
depicted in Figure 1, in the sense that given any level ofimgosocially conservative voters are
more likely to vote Republican than social liberals, andegiany cultural position, the propensity
to vote Republican increases in income. Second, the sloffeeafutdt line in Figure 1 appears
to have increased over time, in the sense that voter sepafas become stronger with respect to

1“Remember that candidatean only hire managers whose productivity is bejgwso the average productivify —
is lower thany;. This particular assumption (i.e., thety]) = ¥ — 0.02, independent of the value ¢f can be derived
from a uniform distribution of potential manager produittds, combined with the requirement to hire all applicants
with productivity in [y; — 0.04,y;] in order to fill the available positions.
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Figure 3: Diferentiated production functions derived via policy-mated managers

cultural preferences, and more diluted with respect torimeo

We consider the NES question on abortion (VCF(Q8838) as a measure for the respondent’s
cultural position; answer 1 that abortion should never brengéed is identified as the conservative
position, while response 4 that abortion should always bmjed is the most liberal response.
Further, we identify the voters from the lowest third andhighest third of the income distribution,
using question VCF0114, and denote them as “poor” and "rich.

Table 1 contains the probabilities thaffdrent voter types (in terms of their cultural and income
positions) vote for the Democratic candidate in a Presidbaliection. To smooth out idiosyncratic
variations between elections, we pool the data from thesy#8r2-1988 and those from 1988-
2008.

Table 1: Fraction of Population Voting for Democrat

Voter Type (Ideology, Income) | Vote Share 1972—-1988 Vote Share 1992-2008
(Liberal, Poor) 63.0% 77.9%
(Liberal, Rich) 41.1% 65.8%

(Conservative, Poor) 59.0% 29.8%
(Conservative, Rich) 55.5% 24.2%

We expect that, for both time periods, the following relaships must hold for the Democratic
vote shares: (Liberal, Pooy) (Liberal, Rich), (Conservative, Poos) (Conservative, Rich), (Lib-
eral, Poor)> (Liberal, Rich), (Liberal, Poor) (Conservative, Poor). These four inequalities are
indeed satisfied in Table 1. Moreover, except for the retstiip that (Liberal, Poor} (Conser-
vative, Poor) for 1972-1988, all relationships are sigaificat the 99% level. In addition, income
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became a worse predictor and ideology a better predictmofiimg in the second period compared
to the first one. This corresponds to a clockwise turn of thmasaing line in the right panel of
Figure 1, resulting in the steeper separating line in thersgétalf of the observation period.

We have argued above that the average cultural position ofgsvoters is to the right of
the average cultural position of all voters. We now argue tihia bias has increased as cultural
preferences become more important.

Consider again the case whergx) = In(x) and public goods are provided at constant marginal
costs, i.e.gp(t) = ap(t — bp), andgg(t) = ar(t — bg). We have shown thag —tr = bp — bg. Hence,
the slope of the separating line (3) becomes steeper as ltineataifference between candidates
dr — dp increases. Suppose that incomeg follows an exponential distributione™™.*> Let k be
the slope of the separating line, amg the intercept. Suppose thais uniformly distributed on
[-1, 1]. For simplicity we further assume that the distributiashcome and cultural preferences
are independerif. Then as long asy - k > 0, the average swing voter is given by

[agttermsds  [e®sds e 4 akek + e 4 ke
[t ds — [edods Ak(-e + e

5= (20)

Note that ifk = 0, i.e., if cultural preferences do not matter and the séjparéines is horizontal,
then (20) is zero, i.e., there is ndfidirence between the average ideology of the swing voter and
of the whole population. We next show that (20) increas&ssfdecreased.

06 2+ 4432 — (¥ + &2k

ok~ Ak (el — e k)2 (21)
Note that
Kok N0 WY WK (2aK)7 (21K)?
ehre ‘; nl +;( U= ‘2; AT

where the inequality is strict itk # 0. Hence, (21) is strictly negative fak # 0.

In summary, if candidates’ cultural positions diverge riltiee separating line becomes steeper
(more negative) which in turn means that the cultural pesfee of the average swing voter,
becomes more conservative relative to the population geera

I5Note that this is a particularly simple form of an income wlisttion with a decreasing density.
8For example, the actual correlations between income anchfoetion questions VCF0837 and VCF0838 in

NES are-0.157 for 1972-1988, and0.108 for 1992—-2008 with confidence intervals 6f0[182 —0.132] and
[-0.135 -0.081], respectively (if we recode the answers such that 1asibst liberal, and 4 the most conserva-
tive position on this question). That is, wealthier peo@eéslightly more liberal views on abortion.
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Table 2 indicates, there has been a shift to a more liberal @ireabortion, in the population,
while the fraction of those who are completely opposed tatédoohas stayed roughly the same
at about 10%. Thus, if the position of the average voter madteve should have seen a liberal-
ization of the policies on abortions. In contrast, manyestdtave moved in the opposite direction,
imposing tighter restriction on abortion. This is compkgivith our model, since the steeper slope
of the separating line resulted in a right shiftéfvhich can in turn outweigh theffect of the
left-shift of the views of the population as a whole. In aduit politicians cater to swing voters
who have more conservative positions, and the shift of peefses may have occurred primarily
among non-swing voters.

Table 2: Fraction of Respondents on Question VCF0837 and)8@& about abortion

Years Never Legal | Mostly lllegal | Mostly Legal | Always Legal
1972-1988  10.3% 39.8% 18.8% 31.1%
1992-2008 10.8% 29.5% 16.1% 43.4%

Note the median answer to the abortion question has becomeelitperal, shifting from “abor-
tion should be mostly illegal” to “abortion should be mod#gal.™>’ Thus, in a Downsian model,
where candidates can freely choose their position and aem&xidentical, both would select a
more liberal position on abortion, which contradicts thegpemal evidence.

7For the exact wording of the question see the codebook of E®.N
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