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Abstra ct. W e mo del electoral comp etition b et w een t w o parties

in a winner-tak e-all election. P arties c ho ose strategically �rst their

platforms and then their campaign sp ending under aggregate un-

certain t y ab out v oters' preferences. W e use the mo del to exam-

ine wh y campaign sp ending in the United States has increased at

the same time that p olitics has b ecome more p olarized. W e �nd

that a p opular explanation�more accurate targeting of campaign

sp ending�is not consisten t. While accurate targeting ma y lead to

greater sp ending, it also leads to less p olarization. W e argue that

a b etter explanation is that v oters preferences ha v e b ecome more

v olatile from the p oin t of view of parties at the momen t of c ho osing

p olicy p ositions. This b oth raises campaign sp ending and increases

p olarization. It is also consisten t with the observ ation that v oters

ha v e b ecome less committed to the t w o parties.
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1. Intr oduction

Three st ylized facts ab out recen t electoral p olitics in the US are (1)

an increased p olarization of the Demo cratic and Republican parties,

(2) a substan tial increase in campaign sp ending, and (3) a reduction

in the v oters' commitmen t to the t w o parties. P o ole and Rosen thal

[18 ] and McCart y , P o ole and Rosen thal [14] pro vide some evidence on

p olarization, based on the a v erage distance b et w een Demo cratic and

Republican mem b ers of Congress on a lib eral-conserv ativ e scale. They

�nd that p olarization has b een sharply increasing since around 1980,

after a long p erio d of decline starting around 1900. With resp ect to

campaign sp ending, using data from the F ederal Election Commission,

Corrado [8] estimates that sp ending b y parties in federal campaigns

w en t from 58 million dollars in 1976 to o v er 1 billion in 2004. Ab out

the campaign e�ort of p olitical parties and allied in terest groups, an

in teresting indirect source is the p ercen tage of resp onden ts in public

opinion studies con tacted b y p olitical parties in elections. National

Election Studies [16] (T ables 6C.1a, 6C.1b and 6C.1c), pro vides evi-

dence of a sharp increase in the p ercen tage of resp onden ts con tacted

b y either part y since 1990. Finally , with resp ect to the commitmen t of

v oters to the t w o parties, part y a�liation has fallen enormously since

1960. A ccording to observ ers, the fraction of v oters who register as

neither Demo crat nor Republican has gone from 1.6 in 1960 to 21.7

in 2004 (see [7 ], p. 11). The part y iden ti�cation data from the Na-

tional Election Studies [16] (T ables 2A.1, 2A.2 and 2A.3) is consisten t

with this view. The p ercen tage of v oters who declare themselv es as

indep enden t or leaning indep enden t has gone from 25 in 1960 to 37 in

2002.

In this pap er, w e pro vide a mo del in whic h part y platforms, campaign

sp ending and turnout are determined b y the decisions of parties in re-

action to underlying v oters' preferences and the tec hnology emplo y ed

b y parties to bring v oters to the b o oth. Th us, w e pro vide a frame-

w ork to analyze the consistency of explanations for the recen t trends

in US electoral p olitics. W e mo del electoral comp etition as a t w o-stage

game. In the �rst stage, t w o parties (with b oth an ideological and an

o�ce motiv ation) strategically c ho ose their platforms. In the second

stage, parties decide ho w m uc h to sp end on the campaign. T urnout

for eac h part y is a function of campaign sp ending as w ell as v oters'

bias in fa v or of one or the other part y . W e treat part y bias as sub-

ject to aggregate sho c ks. Sho c ks to part y bias re�ect v oters' learning

after p olicy p ositions are �xed as w ell as ab out the candidates' p olicy

in ten tions with regard to issues on whic h parties cannot precommit.
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W e consider campaign sp ending as ha ving an impact on turnout via

mobilization of v oters. W e pa y sp ecial atten tion to the e�ectiv eness

of campaign targeting. If the targeting abilit y of parties is lo w, then

campaign sp ending partially mis�res, b y mobilizing v oters in fa v or of

the other part y; if the targeting abilit y of parties is high, eac h part y's

sp ending mobilizes only v oters in fa v or of that part y .

W e consider t w o p ossible explanations of the aforemen tioned st ylized

facts. First, commen tators ha v e suggested that the reason for b oth the

increased p olarization and campaign sp ending is that skilled p olitical

op erativ es using sophisticated statistical to ols and purc hasing adv er-

tising in lo cal mark ets are b etter able to target particular v oters (see

for example [21]). Ho w ev er, in our mo del impro v ed targeting ma y in-

deed lead to an increase in campaign sp ending�but it also leads to a

r e duction in p olarization. The reason for the reduction in p olarization

is that, in deciding their p olicy platforms in the �rst stage of the game,

parties an ticipate an increase in campaign costs in the second stage as

a result of more accurate targeting. P olarized platforms b ecome to o

costly .

The second explanation�and our fa v ored one�is that v oters prefer-

ences ha v e b ecome more v olatile. By increased v olatilit y , w e mean

larger aggregate sho c ks to part y bias. W e sho w in our mo del that in-

crease in v olatilit y leads to b oth an increase in campaign sp ending and

an increase in p olarization. The e�ect of v olatilit y on p olarization is

v ery in tuitiv e. Greater v olatilit y means that the results of elections

are less certain. Consequen tly , the parties ha v e less reason to please

the cen trist v oters, and are free to mo v e to w ards their o wn extreme

preferences. The e�ect of v olatilit y on campaign sp ending is less in-

tuitiv e. W e can decomp ose it in t w o e�ects. First, holding �xed the

part y p ositions, increasing v olatilit y unam biguously lo w ers sp ending.

Ho w ev er, increasing v olatilit y also increases p olarization in the �rst

stage of the game. That means that in the second stage game, the

stak es are higher�it is b etter to win and w orse to lose. That increases

the marginal b ene�t of sp ending. So there are t w o o�setting e�ects,

and the comparativ e static corollary sho ws that the increased sp ending

dominates if there is not m uc h p olarization in the initial situation.

The classical rationale for part y lo y alt y , as sp elled out b y Do wns

[9 ], is that part y brands allo w v oters to sa v e on the cost of acquiring

or pro cessing information ab out the p olicies actually esp oused b y the

parties on man y issues that ma y b e imp ortan t for v oters. F rom this

p ersp ectiv e, an increased access of v oters to relev an t information ab out

the candidates and their p olicy in ten tions will result in a reduction in

the v alue of p olitical brands as an informational short cut and th us
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in a w eak ening of the v oters' commitmen t to parties. The increased

v olatilit y in v oters' preferences ma y w ell re�ect the �o w of information

to v oters in the course of p olitical campaigns whic h w e see as the result

of c hanges in the media industry w ell b ey ond the con trol of the parties.

Previous literature since the w ork of Wittman [22] and Calv ert [5]

has dealt with role of electoral uncertain t y in electoral comp etition. W e

inno v ate with resp ect to previous literature b y considering sim ultane-

ously the role of electoral uncertain t y and that of campaign sp ending�in

particular targeting accuracy . While the imp ortance of the an ticipa-

tion of campaign sp ending on the p ositions adopted b y parties ma y

not b e in tuitiv e at �rst sigh t, p olitical parties do sp end considerable

money and e�ort to encourage p eople to v ote. This includes suc h things

as decreasing the direct cost of v oting�for example b y pro viding v ol-

un teers who driv e v oters to the p olls; decreasing the cost of acquiring

information�for example b y publicizing attractiv e asp ects of their plat-

forms and candidates and negativ e asp ects of their riv als; increasing the

cost of not v oting�for example via so cial sanctions; and b y signaling

the closeness and imp ortance of the election race. Campaign sp ending

needs to b e �nanced from con tributions of part y mem b ers and o�cials

and, through fund-raising, of part y sympathizers. By the same to-

k en, w e ma y exp ect p olitical parties to tak e in to accoun t the exp ected

cost of bring v oters to the b o oth, including when form ulating electoral

platforms.

Coate [6] and Sc h ultz [20 ], among others, ha v e recen tly approac hed

campaign sp ending from an informational p ersp ectiv e. Coate consid-

ers a mo del of electoral comp etition in whic h parties are ideologically

motiv ated. P arties can c ho ose b et w een adopting a mo derate or an ex-

tremist p olicy p osition. A dopting a mo derate p osition has the adv an-

tage of inducing con tributions of mo derate in terest groups, and those

con tributions allo w v oters to infer that in fact the candidate is a mo d-

erate. In Coate's setup, w e w ould exp ect a p ositiv e relation b et w een

p olicy mo deration and campaign sp ending, while w e are trying to ex-

plain exactly the opp osite relation.

1

Sc h ultz [20 ] discusses the join t

determination of targeting of informativ e adv ertising and transfers in a

mo del in whic h eac h part y has an exogenous adv ertising budget. In ear-

lier w ork, Prat [19 ] considers con tributions from a single in terest group

to o�ce-seeking parties, an en vironmen t whic h is not appropriate to

discuss p olarization. F rom a di�eren t p ersp ectiv e, Baron [4] considers

1

The mo del of Coate shares some c haracteristics with the seminal w ork of

Austen-Smith [3].
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the role of campaign sp ending in inducing uninformed v oters to v ote

for one or the other part y .

Campaign sp ending has p oten tially at least three roles: (1) Mo v e

part y sympathizers to e�ectiv ely v ote; (2) P ersuade undecided v oters

or v oters leaning to the other part y of the merits of one part y's p oli-

cies; (3) Dissuade sympathizers of the other part y to v ote. W e ha v e

fo cused on the �mobilization� asp ect of campaign sp ending rather than

on the �p ersuasion� or �v ote suppression� asp ects. In our mo del par-

ties attempt to in ternalize the v oting costs of their supp orters; since

their targeting abilit y is limited they reduce as w ell the v oting cost of

some of their opp onen ts' v oters. Of course, in realit y , parties do also

sp end resources in trying to suppress the v ote for the other part y , b y

attempting to increase the cost of registering for v oters leaning to the

other part y , b y damaging the image of the other part y's candidate,

and so forth, and they also in v est resources in trying to p ersuade v ot-

ers fa v oring the other part y to lean their w a y . Our fo cus on sp ending

in mobilization re�ects our b elief that quan titativ ely sp eaking this is

lik ely to b e most imp ortan t part of the campaign e�ort. W e pa y some

atten tion to the p ersuasion asp ect of campaigns in an extension of the

basic mo del.

Among other related w ork, Meiro witz [15 ] and Ash w orth and Bueno

de Mesquita [2] ha v e dev elop ed mo dels of electoral con tests in whic h

parties increase their probabilit y of winning the election b y in v esting

in v alence, whic h increases their attractiv eness to supp orters of either

part y . Dek el, Jac kson and W olinsky [10] ha v e dev oted some atten tion

to the issue of buying v otes using di�eren t pro cedures. In their setup,

campaign exp enditure is more e�ectiv e and less is sp en t if the parties

can buy binding commitmen ts to v ote (�up fron t v ote buying�). In com-

parison, in our setup v oters cannot mak e binding commitmen ts with

parties, but parties ha v e an (imp erfect) abilit y to target their sp ending

to fa v orable v oters. Aragonès and Neeman [1] consider another t w o-

stage mo del of electoral comp etition. In their mo del, parties c ho ose

p olicies in the �rst stage, but unlik e what happ ens in our mo del they

c ho ose a lev el of am biguit y in implemen ting their p olicies in the second

stage. In their mo del, as in ours, a t w o-stage game is a natural as-

sumption since c hanging ideology is comparably harder than c hanging

other part y decisions.

2. The Model

W e mo del a winner-tak e-all election b et w een t w o parties, D and R .

The election tak es place in t w o stages. In the �rst stage, the t w o parties
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sim ultaneously c ho ose binding p olicy platforms d and 1 � r , whic h are

elemen ts of the p olicy space [0; 1]. In the second stage, observing the

p olicy platforms of the other part y , they sim ultaneously c ho ose their

campaign e�orts D and R , whic h are elemen ts of the e�ort space [0; 1].

Eac h part y has an �o�ce motiv ation� for winning the election, whic h

w e represen t as an amoun t G 2 [0; 1] for winning the election. Eac h

part y also cares ab out the p olicy p implemen ted b y the winning part y .

In particular, part y D and part y R ha v e Euclidean preferences and

their ideal p oin ts in the p olicy space are, resp ectiv ely , 0 and 1. Fi-

nally , w e iden tify the campaign e�ort D; R with the cost of that e�ort.

Ov erall, part y D and part y R 's pa y o�s are

V D =
�

G � d � D if part y D wins

� (1 � r ) � D if part y R wins

;

and

V R =
�

G � r � R if part y R wins

� (1 � d) � R if part y D wins

:

The outcome of the election is determined b y the v oters, of whom

there is a con tin uum uniformly distributed on the unit in terv al and

indexed b y v 2 [0; 1]. V oters' preferences are determined join tly b y

part y p ositions and b y �part y iden ti�cation,� as mo deled b y Lindb ec k

and W eibull [12, 13 ] and others. As describ ed b elo w, v oters will not

necessarily turn out to v ote, so the determinan t of the election is the

fraction that fa v or either part y and turn out to v ote.

P olicy preferences of v oters are Euclidean with their ideal p oin t de-

termined b y their index v . In addition to their p olicy preferences, v oters

ha v e an idiosyncratic part y bias bv in fa v or of D and an aggregate part y

bias b, also in fa v or of D . So v oter v will fa v or part y D if

(2.1) � j v � dj + bv + b > �j v � (1 � r )j

and will fa v or part y R if the inequalit y is rev ersed. F or simplicit y w e

assume that b is uniformly distributed with supp ort [� �; � ] and that

bv is uniformly distributed with supp ort [� �; � ]. The realization of b
is is not kno wn to parties un til after they prop ose their p olicy p osition

and carry out their campaign sp ending. Notice that � is a measure of

the v olatilit y of v oter preferences. W e let F represen t the distribution

of the common v alence sho c k b. W e assume � � 1; this means that

regardless of the c hoice of p olicy platforms is not p ossible to predict

with probabilit y one whic h part y will win the election. W e also assume

� � 1 + � ; this means that regardless of the c hoice of p olicy platforms
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and of the realization of the common sho c k is not p ossible to predict

with probabilit y one whic h part y an y giv en v oter will supp ort.

2

V oters do not necessarily sho w up to v ote for the part y they fa v or.

Rather, the n um b ers that sho w up are determined b y the e�ort made

b y eac h part y to turn out the v ote.

3

A fraction tD + (1 � t)R of

v oters fa v oring part y D and a fraction tR + (1 � t)D of v oters fa v oring

part y R sho w up to v ote for the parties they fa v or, while the other

v oters abstain. The parameter t 2 [1=2; 1] represen ts the accuracy of

campaign targeting. If t = 1 , then D; R represen t ho w man y (what

fraction) of v oters eac h part y c ho oses to turn out. If t < 1, some of

the campaign sp ending of eac h part y mis�res, b y mobilizing v oters in

fa v or of the other part y .

Note that the cost of campaign dep ends up on the fraction of v oters

attracted to the p olls rather than the absolute n um b er; so if a part y has

v ery few fa v orable v oters, it is just as costly to turn out half of them as

if the part y has a lot of fa v orable v oters. W e think of campaign e�ort

as informing v oters where to v ote, urging v oters ab out the imp ortance

of the issues at stak e in terms of their v alues or p ersonal b eliefs, and

similar activities, through the c hoice of messages to b e spread b y media

c hannels. An in terpretation of the tec hnology for attracting v oters to

the p olls is the follo wing. Let sD and sR b e the fractions of v oters

who supp ort part y D and part y R , resp ectiv ely . If part y D mak es a

campaign e�ort D , then sD � D v oters leaning in fa v or of part y D and

sR � D v oters leaning in fa v or of part y R are reac hed b y part y D 's

campaign e�ort. With p erfect targeting ( t = 1 ), the messages spread

b y part y D 's campaign are tailored so carefully that all v oters fa v orable

to part y D that are reac hed b y part y D 's campaign go to v ote, and

none of the v oters fa v orable to the other part y that are reac hed b y part y

D go es to v ote. With no targeting ( t = 1=2), half of the v oters reac hed

b y part y D go to v ote, indep enden tly of their v oting in ten tions. With

imp erfect targeting ( t 2 (1=2; 1)) w e get a con v ex com bination of the

t w o extreme cases. W e consider other targeting tec hnologies without

an y leak age in fa v or of the other part y in Section 5.

2

Without idiosyncratic uncertain t y , w e w ould to consider realizations of the com-

mon sho c k suc h that ev ery v oter fa v ors the same part y , whic h is unrealistic and

analytically incon v enien t.

3

In principle, w e can distinguish b et w een campaign sp ending whic h mobilizes

v oters, the e�ort to �nance this sp ending, and the cost of this e�ort � since in the

mo del there is a one-to-one relationship b et w een these v ariables, w e can simply talk

ab out campaign e�ort as the decision v ariable of eac h part y .
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3. Equilibrium

F rom the mo del, w e can w ork out the probabilit y that eac h part y

wins, v oter turnout and winning margin as a function of the p olicy

platforms and campaign sp ending.

Theorem 3.1. The fr action of voters favoring p arty D is

1=2 +
�
b+ d � d2 � r + r 2

�
=(2� ):

with the r emainder favoring p arty R . If D + R > 0, the pr ob ability that

p arty D wins if is

F
�
d � d2 � r + r 2 + 2� (t � 1=2)(D � R)=(D + R)

�
:

A ggr e gate voter turnout is

(D + R)=2 + ( D � R)(t � 1=2)(b+ d � d2 � r + r 2)=�;

and the winning mar gin is

j(D + R)(b+ d � d2 � r + r 2)=2� + ( D � R)(t � 1=2)j:

All pro ofs ma y b e found in the App endix. In the expression for

the probabilit y of D winning the election, the term d � d2 � r + r 2

represen ts the e�ect of p olicy platforms, while the term (D � R)=(D+ R)
represen ts the e�ect of campaign sp ending. If D = R = 0 , w e let

(D � R)=(D + R) = 0 .

4

Giv en the probabilities of winning, w e can w ork out the second stage

equilibrium campaign sp ending giv en p olicy platforms.

Theorem 3.2. If 1� d� r + G � 0, then the unique se c ond stage Nash

choic e of c amp aign sp ending is D = R = 0 . Otherwise, b oth p arties

sp end the same amount

(3.1) E � = maxf � (t � 1=2) (1 � d � r + G) =2�; 1g:

W e can �nd no w the �rst stage equilibrium, whic h is unique and

symmetric. T o a v oid dealing with v arious corner cases, w e assume that

(3.2) � (t � 1=2) < � < 1 + G + � (t � 1=2):

The �rst inequalit y in assumption 3.2 guaran tees that there is enough

electoral uncertain t y for parties (i) not to fully con v erge to the median

v oter's exp ected ideal p olicy , and (ii) not to attract all fa v orable v oters

to the v oting b o oth. The second inequalit y guaran tees that there is not

enough electoral uncertain t y for parties to adopt their fa v orite p olicy

platforms.

W e ha v e

4

This is equiv alen t to assuming that a small fraction of v oters v otes if there is

no campaign sp ending.
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Theorem 3.3. If assumption 3.2 holds, ther e is a unique sub game

p erfe ct Nash e quilibrium, it is symmetric, and in e quilibrium e ach p arty

cho oses the platform

p� =
1
2

�
1
4

� p
G2 + 4( � � � (t � 1=2)) � G

�
;

wher e 0 < p � < 1=2.

In tuitiv ely , p�
is the solution to the �rst order condition of the prob-

lem faced b y either part y

(1 � 2p� + G)(1 � 2p� )=(2� ) =
1
2

� � (t � 1=2)=(2� ):

The left-hand side in the equation ab o v e represen ts the gain obtained

b y mo derating the part y p osition b y c ho osing a p olicy platform closer

to 1/2. The gain from a marginal increase in p is equal to the marginal

increase in the probabilit y of winning (1 � 2p� )=2� m ultiplied b y the

prize for winning the election 1 � 2p� + G. The righ t-hand represen ts

the loss for the part y due to adopting a less preferred platform. The

loss is equal to the equilibrium probabilit y of winning the election ( 1=2)

min us

� (t � 1=2)=2�:

F rom theorem 3.2, the equilibrium cost of campaigning is equal to

the expression ab o v e m ultiplied b y the prize for winning the election

1 � 2p� + G. Th us, the expression ab o v e app ears in the �rst order

condition b ecause mo derating the part y p osition reduces the exp ected

e�ort in the campaigning stage of the electoral comp etition. The fear

of a costly campaign acts in fa v or of mo deration.

4. Comp ara tive St a tics

Using Theorems 3.2 and 3.3 w e get that, if assumption 3.2 holds,

E � = � (t � 1=2)(
p

G2 + 4( � � � (t � 1=2)) + G)=4�:

The follo wing result is immediate.

Corollary 4.1. If assumption 3.2 holds, the e quilibrium p olicy p osition

p�
is incr e asing in t and � and de cr e asing in � . Mor e over, if G = 0 ,

@E�

@�
R 0 () t � 1=2 R

�
2�

and

@E�

@t
R 0 ()

@E�

@�
R 0 () t � 1=2 Q

2�
3�

:
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This result pro vides unam biguous predictions with resp ect to the

e�ects of the parameter of the mo del on p olarization ( 1=2� p�
). An in-

crease in the accuracy of campaign targeting r e duc es p olarization, and

an increase in electoral uncertain t y incr e ases p olarization. The e�ect of

electoral uncertain t y on p olarization is quite in tuitiv e and in agreemen t

with previous literature going bac k to the w ork of Wittman [22] and

Calv ert [5]. Per c ontr a , our result on the e�ect of targeting accuracy on

p olarization is no v el. In tuitiv ely , since targeting accuracy increases the

e�ectiv eness of campaign sp ending, it leads parties to an ticipate more

campaign sp ending for �xed p olicy platforms, th us pro viding a reason

for parties to adopt mo derate platforms. This reduces the incen tiv e for

parties to div erge in the �rst stage of the mo del.

The e�ects of the parameters of the mo del on campaign sp end-

ing (and th us on turnout) are not clear cut. This is b ecause parties

set their p olicy c hoices an ticipating the campaign stage of the elec-

toral game. Th us, the direct e�ect of the underlying parameters on

campaign sp ending ma y b e undone b y indirect e�ects through p olicy

c hoices. F or instance, from Theorem 3.2 , w e can see that holding p ol-

icy c hoices constan t, an increase in the accuracy of campaign sp ending

increases sp ending. Ho w ev er, increased accuracy also reduces p olariza-

tion, thereb y reducing the incen tiv e to in v est in campaigning. Simi-

larly , an increase in electoral uncertain t y has a negativ e direct e�ect

on campaign sp ending but a p ositiv e indirect e�ect.

F rom Theorem 3.2 , w e exp ect indirect e�ects to b e particularly

strong if o�ce motiv ation is relativ ely small. Corollary 4.1 pro vides

some comparativ e statics results with resp ect to campaign sp ending

for the case G = 0 , as illustrated b y Figure 4.1. (The upp er and lo w er

b ound on t � 1=2 in the �gure are giv en b y assumption 3.2 , whic h is

necessary for the existence of an in terior equilibrium.) In tuitiv ely , elec-

toral uncertain t y increases sp ending if the direct negativ e e�ect o v er

campaign sp ending ( � E � =� ) is o v erwhelmed b y the indirect p ositiv e

e�ect through the increase in p olarization ( E � =(2(1� 2p� ))2
). This hap-

p ens if in the initial situation p olarization is small ( 1 � 2p� �
p

�= 2),

whic h the evidence in McCart y et al. [14] suggests w as the case in the

US b efore 1980.

The mo del predicts that if campaign sp ending go es up, so do es v oter

turnout; from Theorem 3.1 equilibrium v oter turnout is equal to E �
.

It also predicts that the exp ected winning margin (i.e. the adv an tage

of the election winner o v er the loser as a p ercen tage of turnout) go es

up if electoral uncertain t y go es up; from Theorem 3.1 the equilibrium

exp ected winning margin is equal to �= 2� . Both these predictions
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Figure 4.1. Idealogical P arties

follo w from the assumption that campaign sp ending simply mobilizes

v oters to the v oting b o oth. If the �p ersuasion� and �v ote suppression�

asp ects of electoral campaigns are tak en in to accoun t, the relationship

b et w een campaign sp ending, turnout and winning margin can b ecome

more complex without undermining the comparativ e statics results in

corollary 4.1, as discussed in Section 5.3 .

5

5. R obustness

5.1. P artisan v oters. W e consider here a v ersion of the mo del with

partisan v oters. In particular, w e assume that there is a fraction � <
1=2 of v oters who alw a ys supp ort part y D and a fraction of the same

size who alw a ys supp ort part y R , with the remainder of the v oters

b eing uniformly distributed on the unit in terv al and with preferences

as describ ed in the mo del ab o v e. De�ning

~� = � (1 + � )=(1 � � ) , the

probabilit y that part y D wins in the mo del with partisan v oters is

F (d � d2 + r � r 2 + 2 ~� (t � 1=2)(D � R)=(D + R));

and in the unique subgame p erfect Nash equilibrium, under the appro-

priate v ersion of assumption 3.2, w e get that eac h part y c ho oses the

5

With resp ect to individual v oting in ten tions, note that larger ele ctor al (as op-

p osed to idiosyncratic) uncertain t y do es not necessarily imply that individual v oting

in ten tions �uctuate more often � since parties platforms b ecome more p olarized, it

tak es a larger (individual plus aggregate) sho c k to alter one v oter's v oting in ten-

tions. In spite of the increasing p olarization, Wlezien and Erikson [23 ] �nd that

1980 and 1992 exhibit the largest v ariance in presiden tial p olls since 1944.
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platform

p� =
1
2

�
1
4

� q
G2 + 4( � � ~� (t � 1=2)) � G

�
:

As in the original mo del, p olarization is increasing in � and decreasing

in t . Moreo v er, if G = 0 ,

@E�

@�
R 0 () t � 1=2 R

�

2~�
:

Equilibrium turnout ( (1 + � )E �
) is increasing in the fraction of parti-

sans, while exp ected winning margin ( �= 2~� ) is decreasing in partisan-

ship.

5.2. T argeting partisans. W e ha v e mo deled an increase in the ac-

curacy of targeting as a reduction in the leak age of resources to w ard

mobilizing v oters fa v orable to the other part y . There are other useful

w a ys to mo del accuracy . Consider, for instance, the mo del with parti-

san v oters describ ed previously and ignore for simplicit y the p ossibilit y

of leak age. Let the fraction of fa v orable partisan v oters that a part y is

able to attract to the p olls b e equal to atE i and the fraction of fa v or-

able indep enden t v oters that a part y is able to attract to the p olls b e

equal to aEi , where t � 1 and at < 1. An increase in t represen ts no w

an increased abilit y in attracting partisans to the v oting b o oth. The

probabilit y that part y D wins in the mo del with partisan v oters is no w

F (d � d2 � r + r 2 + 2� (( t � 1=2)� + 1=2)(D � R)=(D + R));

and in the unique subgame p erfect Nash equilibrium, under the appro-

priate v ersion of assumption 3.2, w e get that eac h part y c ho oses the

platform

p� =
1
2

�
1
4

� p
G2 + 4( � � � (( t � 1=2)� + 1=2) � G

�
:

Again, w e get similar comparativ e statics to the original mo del. P olar-

ization is increasing in � and decreasing in t . Moreo v er, if G = 0 ,

@E�

@�
R 0 () (t � 1=2)� + 1=2 R

�
2�

:

Note that w e k eep the fraction of partisan v oters constan t and in-

tro duce electoral uncertain t y through a common v alence sho c k, in the

tradition of probabilistic v oting mo dels. Th us, the probabilit y of win-

ning the election, giv en a pair of p olicies (d; r) , is the same regardless

of targeting accuracy , as long as b oth parties sp end the same. Since

in equilibrium b oth parties adopt the same lev el of sp ending, the only

c hannel through whic h targeting accuracy a�ects the c hoice of p olicy
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platforms is the an ticipation of more costly sp ending. This implies that

targeting accuracy fa v ors the adoption of mo derate platforms.

If there w ere uncertain t y ab out the fraction of partisan v oters fa v or-

ing one part y rather than the other, an impro v emen t in the abilit y to

target partisans could in equilibrium lead to more p olarization.

6

The

reason is that the probabilit y of winning the election b y o�ering an

extreme platform, while the other part y o�ers a mo derate platform,

w ould increase with targeting accuracy . In e�ect, targeting accuracy

w ould directly increase electoral uncertain t y , fa v oring p olarization.

5.3. Impressionable v oters. W e consider here a v ersion of the mo del

in whic h �p ersuasion� has a role. In particular, w e assume there is a

fraction 
 of impressionable v oters, of whic h a fraction D=(D + R)
supp ort part y D and a fraction R=(D + R) supp ort part y R , with the

remainder of the v oters b eing uniformly distributed on the unit in terv al

and with preferences as describ ed in the mo del ab o v e. The probabilit y

that part y D wins in the mo del with impressionable v oters is

F (d � d2 + r � r 2 + 2� (t=(1 � 
 ) � 1=2)(D � R)=(D + R));

and in the unique subgame p erfect Nash equilibrium, under the appro-

priate v ersion of assumption 3.2, w e get that eac h part y c ho oses the

platform

p� =
1
2

�
1
4

� p
G2 + 4( � � � (t=(1 � 
 ) � 1=2)) � G

�
:

Equilibrium exp ected turnout is equal to either part y's sp ending

E � = � (t=(1 � 
 ) � 1=2)(
p

G2 + 4( � � � (t=(1 � 
 ) � 1=2)) + G)=4�;

and the exp ected winning margin is (1 � 
 )�= 2� . If � and 
 go up, w e

can ha v e sim ultaneously an increase in p olarization, campaign sp ending

and turnout and a reduction in exp ected winning margins.

7

5.4. Sim ultaneous v ersus sequen tial mo v es. Our result that tar-

geting accuracy reduces p olarization dep ends critically on the assump-

tion that p olicy platforms are set b efore parties engage in costly cam-

paigns. T o see this, supp ose that parties c ho ose sim ultaneously their

6

W e thank a referee for p oin ting out this p ossibilit y .

7

The condition for this is that the c hange in � relativ e to 
 is larger than �t= (1�

 )2

and smaller than �= (1 � 
 ) . This condition is undoubtedly sp ecial, but w e w an t

to p oin t out that an increase in electoral uncertain t y is not inconsisten t with tigh ter

elections.
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p olicy platforms and their lev el of campaign sp ending. The ob jectiv e

function of part y D can b e written as

F
�

d � d2 � r + r 2 + 2� (t � 1=2)
D � R
D + R

�
(1 � d � r + G) � 1 + r � D:

The �rst order conditions of the problem of part y D with resp ect to d
and D are, resp ectiv ely ,

(1� 2d)(1 � d� r + G)=2� = F
�

d � d2 � r + r 2 + 2� (t � 1=2)
D � R
D + R

�

and

2(1 � d � r + G)(�=� )( t � 1=2)R=(D + R)2 � 1 = 0:

F rom these and the �rst order conditions of part y R w e get that, in a

symmetric equilibrium,

d = r =
1
2

�
1
4

� p
G2 + 4� � G

�

and

D = R = � (t � 1=2)(4� )� 1
p

G2 + 4�:

Th us, an increase in accuracy leads b oth parties to sp end more in the

campaign but has no e�ect on p olarization.

6. Conclusion

Our goal has b een to understand wh y campaign sp ending has in-

creased at the same time that p olitics has b ecome more p olarized in

the US. T o do so, w e ha v e dev elop ed a mo del of p olitical comp etition

incorp orating p olicy platforms, campaign sp ending and v oter turnout.

Our mo del sho ws that an impro v emen t in targeting alone is not enough

to explain b oth trends in US p olitics. Impro ving targeting ma y lead

to an increase in campaign sp ending but it also leads to a r e duction in

p olarization. That is, with b etter targeting parties comp ete more b oth

b y sp ending more and increasing atten tion giv en to the median v oter,

that is b y b eing less p olarizing, at least as long as the median v oter is

unlik ely to b e a partisan v oter.

On the other hand, an increase in the v olatilit y of v oter preferences

do es lead b oth to an increase in campaign sp ending and also to an in-

crease in p olarization. As w e noted, it is also p oten tially an explanation

for the increasing lac k of part y a�liation. W e treat o�ce motiv ation G
as exogenous; but it ma y v ery w ell b e that as few er v oters ha v e a part y

a�liation, parties fall in to the hands of extremists, whic h are more mo-

tiv ated b y p olicy considerations than b y holding o�ce�this reinforces

the e�ect that is in the mo del.
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Changes in v oter uncertain t y and targeting accuracy whic h w e ha v e

treated as exogenous in this pap er ma y w ell re�ect underlying c hanges

in the media industry , particularly in the w a y in whic h news are pro-

duced and distributed to the public and con tribute to forming public

opinion. If in fact p olarization and increased sp ending are not transien t

phenomena but re�ect ultimately tec hnological c hanges, mo delling p o-

litical comp etition will ha v e to pa y more atten tion to v oter mobilization

issues than in the past.

7. Appendix

Pr o of. [Pro of of Theorem 3.1] Using equation 2.1, if d � 1 � r ,

Prf v oter v fa v ors part y D g =

8
<

:

1
2 + 1� r � d+ b

2� if 0 � v � d
1
2 + 1� r + d+ b� 2v

2� if d � v � 1 � r
1
2 + r � 1+ d+ b

2� if 1 � r � v � 1
:

In tegrating this o v er v oters v w e get the o v erall fraction fa v oring part y

D

d
�

1
2

+
1 � r � d + b

2�

�
+ (1 � r � d)

�
1
2

+
1 � r + d + b

2�

�

+ r
�

1
2

+
r � 1 + d + b

2�

�
+

Z v=1 � r

v= d

� 2v
2�

dv

=
1
2

+
(b+ d � d2 � r + r 2)

2�
:

Similar calculations sho w the same result in case d > 1 � r . Th us, the

probabilit y that part y D wins is equal to the probabilit y that

(7.1) (tD + (1 � t)R)
�

1
2

+
b+ d � d2 � r + r 2

2�

�

> (tR + (1 � t)D)
�

1
2

�
b+ d � d2 � r + r 2

2�

�
;

or

b > � (d � d2 � r + r 2) � 2� (t � 1=2)(D � R)=(D + R):
Using the symmetry around zero of the distribution of b, this implies

the o v erall probabilit y that D wins is the expression ab o v e.

Aggregate v oter turnout is obtained b y adding the t w o sides of 7.1 ,

and the winning margin is obtained b y taking the absolute v alue of the

di�erence b et w een the t w o sides of 7.1 .

[Pro of of Theorem 3.2] Supp ose that parties ha v e c hosen their p olicy

platforms in the �rst stage of the game and consider their c hoice of

campaign sp ending in the second stage. Let the parties b e i = D , R ,
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and let pi = d; r and E i = D; R . Let Fi denote F if i = D and 1 � F
if i = R . The ob jectiv e function of part y i is

Fi

�
d � d2 � r + r 2 + 2� (t � 1=2)

D � R
D + R

�
(� pi + G)

+
�

1 � Fi

�
d � d2 � r + r 2 + 2� (t � 1=2)

D � R
D + R

��
(� 1+p� i )� E i ;

or equiv alen tly ,

Fi

�
d � d2 � r + r 2 + 2� (t � 1=2)

D � R
D + R

�
(1 � d � r + G)

� 1 + p� i � E i :

If 1 � d � r + G � 0, then the unique Nash c hoice of campaign

sp ending is D = R = 0 , as the pa y o� of winning the election will not

b e p ositiv e. No w consider the case in whic h 1 � d � r + G > 0 (as will

hold in the subgame p erfect equilibrium analyzed in the next section).

It is easy to sho w that there is no Nash equilibrium in whic h either one

or the t w o parties do not sp end an y p ositiv e amoun t. The follo wing

�rst order condition m ust hold for i = D , R in an y Nash equilibrium if

b oth parties sp end p ositiv e amoun ts:

1 � f
�

d � d2 � r + r 2 + 2� (t � 1=2)
D � R
D + R

�

� (1 � d � r + G) 2� (t � 1=2)(2E � i )(D + R)� 2

with strict equalit y if E i < 1. Th us, w e m ust ha v e for i = D , R

1 � (1 � d � r + G) 2� (t � 1=2)(2E � i )(D + R)� 2=2�

with strict equalit y if E i < 1. The unique solution to this system is

D = R = maxf � (t � 1=2) (1 � d � r + G) =2�; 1g

as stated b y the theorem. Since the second deriv ativ e of the ob jec-

tiv e function of either part y is nonp ositiv e, in fact w e ha v e found the

(unique) Nash equilibrium c hoice of campaign sp ending for an y giv en

pair d; r . �

W e no w pro v e a series of Lemmas leading up to the pro of of Theorem

3.3 .

Lemma 7.1. Given any p� i , p arty i 's b est r esp onse p olicy choic e is

such that 1 � d � r + G � 0.
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Pr o of. W e fo cus on the problem solv ed b y part y D . The problem solv ed

b y part y R is en tirely symmetric. Recall that, from 3.2, if 1� d� r + G �
0 then the unique second stage Nash c hoice of campaign sp ending is

D = R = 0 . Th us, the ob jectiv e function of part y D can b e written as

F (d � d2 � r + r 2)(1 � d � r + G) � 1 + r

o v er the in terv al f d : d � 1 � r + Gg. The deriv ativ e of the ob jectiv e

function with resp ect to d is

� F (d � d2 � r + r 2) +
1 � 2d

2�
(1 � d � r + G)

or equiv alen tly

� (1=2 + ( d � d2 � r + r 2)=(2� )) +
1 � 2d

2�
(1 � d � r + G):

This expression is strictly negativ e if 1 � d � r + G < 0 for an y

d < 1=2. If d � 1=2, this expression is strictly negativ e if

� 4d + 3d2 � r 2 + 1 + 2 dr < 2� � 1 + (2d � 1)G

or equiv alen tly if

� 4d + 4d2 � (d � r )2 < 2� � 1 + (2d � 1)G;

whic h is v eri�ed since d � 1 and � � 1. �

Lemma 7.2. Given any p� i � 1=2, p arty i 's b est r esp onse p olicy choic e

is such that pi < 1=2.

Pr o of. W e fo cus on the problem solv ed b y part y D . The problem solv ed

b y part y R is en tirely symmetric. Using the previous lemma, w e ha v e

that, giv en an y p olicy c hoice r b y part y R , the b est resp onse d�
b y part y

D is suc h that 1 � d � r + G � 0. Using Theorem 3.2 , assumption 3.2 ,

and G � 1, if 1 � d � r + G � 0 then the unique second stage Nash

c hoice of campaign sp ending is giv en b y

D = R = � (t � 1=2) (1 � d � r + G) =2�:

Th us, the ob jectiv e function of part y D in the �rst stage of the game,

an ticipating correctly the campaign sp ending c hoices of b oth parties,

is

(7.2) F (d � d2 � r + r 2)(1 � d � r + G) � 1 + r

� � (t � 1=2) (1 � d � r + G) =2�:

The deriv ativ e of this ob jectiv e function with resp ect to d is

(7.3) � F (d � d2 � r + r 2) +
1 � 2d

2�
(1 � d � r + G) + � (t � 1=2)=2�:
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No w, supp ose that, giv en some p olicy c hoice r � 1=2 b y part y R ,

the b est resp onse d�
b y part y D is suc h that d� > 1=2. Using equation

7.3 , the deriv ativ e of the ob jectiv e function at d�
is nonnegativ e only if

F (d� � (d� )2 � r + r 2) � � (t � 1=2)=2� < 0:

Using equation 7.2 , the ob jectiv e function of part y D ev aluated at d�

is

�
F (d� � (d� )2 � r + r 2) � � (t � 1=2)=2�

�
(1 � d� � r + G) � 1 + r:

The �rst term in this expression is not p ositiv e, since 1� d� � r + G and

F (d� � (d� )2 � r + r 2) � � (t � 1=2)=2� < 0. Th us, P art y D is b etter o�

deviating to d = r , b ecause 1� 2r + G > 0 and 1=2� � (t � 1=2)=2� > 0
(using assumption 3.2 ). �

Lemma 7.3. Given any p� i � 1=2, p arty i 's p ayo� is strictly c onc ave

in its own p olicy choic e in the interval [0; 1=2].

Pr o of. W e fo cus on the problem solv ed b y part y D . The problem solv ed

b y part y R is en tirely symmetric. Supp ose that r 2 [0; 1=2], and con-

sider the problem of part y D . F or d � 1=2, w e ha v e 1� d � r + G � 0.

Th us, for d � 1=2, the second deriv ativ e of the ob jectiv e function, as

giv en b y 7.2 , is

� (1 � 2d)=� � (1 � d � r + G)=� < 0:

�

Lemma 7.4. In e quilibrium, d = r < 1=2.

Pr o of. Using Lemma 7.2, w e ha v e that in equilibrium d 6= 1=2 and

r 6= 1=2. No w supp ose d = r > 1=2. Using assumption 3.2 and Lemma

7.1 , w e can see that the deriv ativ e of the ob jectiv e function of either

part y as giv en b y equation 7.3 is negativ e, a con tradiction.

Supp ose d > r > 1=2 (the case r > d > 1=2 is similar). Using the

�rst order condition for either part y , w e obtain

1 � d � r + G =
Fi (d � d2 � r + r 2) + � (t � 1=2)=2�

(1 � 2pi )=2�

for i = D , R . Note that the left-hand side is indep enden t of i . Th us,

(7.4)

F (d � d2 � r + r 2) + � (t � 1=2)=2�
1 � F (d � d2 � r + r 2) + � (t � 1=2)=2�

=
d � 1=2
r � 1=2

:

Since d > r and d + r > 1, w e ha v e d � d2 � r + r 2 < 0, whic h implies

F (d � d2 � r + r 2) < 1=2. Th us, the left-hand side is smaller than one.

Ho w ev er, d > r implies that the righ t-hand side is larger than one, a

con tradiction.
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Supp ose d < r < 1=2 (the case r < d < 1=2 is similar). Then

d � d2 � r + r 2 < 0; whic h implies F (d � d2 � r + r 2) < 1=2: Th us, the

left-hand side of equation 7.4 is smaller than one. Ho w ev er, if d < r ,

then the righ t-hand side ( (1=2 � d)=(1=2 � r ) ) is larger than one, a

con tradiction.

[Pro of of Theorem 3.3] Lemmas 7.1 to 7.4 imply that in equilibrium

d = r = p� < 1=2, where (using equation 7.3 ) p�
satis�es the �rst order

condition

� 1=2 + (1 � 2p� )(1 � 2p� + G)=2� + � (t � 1=2)=2� = 0:

Solving this quadratic equation w e obtain the desired result. �
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