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Abstract: Ideas about ethnicity, religion, and nationalism among others, which
we label “ideology”, seem to affect the preferences of voters, political parties
and finally, the equilibrium policy. In this paper we provide a political-economic
model that traces the influence of ideology on determining the tax rate in political
competition. What we found is that, when the salience of ideology increases, the
cohort of voters with the median ideological view become the swing voters. Then,
the equilibrium tax rate benefits that cohort of voters.
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n Introduction

In a democracy, as citizens above a certain age have the right to vote, we expect economic
policies to be designed to benefit the majority. If the median income is less than the mean,
the majority of voters are those whose income is less than the mean. Certainly, even in this
situation, economic policy is not always designed to benefit the poor.

Apparently, there are factors, other than the income of the voters, affecting economic
policy design. Different ideas about ethnicity, religion, nationalism, views or believes
about what is fair, and corruption, among others, which we label “ideology”, affect
the preferences of the voters, parties, and finally, the equilibrium policy. The same
economic policy, tax rate for instance, could appear to be different for a voter depending
on the ideological position of the party that proposes it. The preferences of the voters
are defined not just by income as people may also care about ideological positions
associated with different political parties (Acemoglu and Robinson, 2006).

In this paper we provide a political-economic model that traces the influence of
ideology on determining the tax rate in an economy with political competition. There
are two dimensions, a proportional redistributive tax rate and ideology. If a party
aligns its preferences to those of the poor, we expect such a party to choose a higher
equilibrium tax rate. What we found is that when uncertainty is small, ideology plays
an important role on the prevailing economic policy.

The model analyzes decision making in a society consisting of two main social
groups: the rich and the poor, both having different preferences on tax rate and ideology.
The defining features of the political process are that there are two political parties,
each having preferences on tax rate and ideology. Parties offer platforms and voters
vote for the platform they like most.2

The main analytical result is that, in equilibrium, if the salience of an ideological issue
is high and uncertainty is small, regardless of whether the parties align their preferences
to those of the poor or the rich, the cohort of voters with the median ideological position
become the swing voters.3 Then, the equilibrium tax rate is designed to benefit that
cohort of voters.

This paper is related to the work of Roemer (1998) but is, we believe, richer in
its objective and in its approach. We adopt the same framework as his, but we focus
on the role of ideology in determining the equilibrium tax rate. We focus on different
cases: 1) both parties align their preferences to those of the poor; 2) one party aligns its
preferences to those of the poor and the other party to those of the rich and vice versa;
3) both parties align their preferences to those of the rich. Note that as Roemer focuses
on the conditions that make the party representing the poor selecting a tax rate less than
unity, he only explores case 2.4

2 This approach differs from Roemer (1999), who assumes that parties represent, imperfectly, different consti-
tuencies, or economic classes.

3 Swing voters tend to be more responsive to policies and as a result the parties will tailor the policies to them
(Acemoglu and Robinson, 2006). For a better knowledge of swing voters see Dalton (2006).

4 In our paper we find the Stakelberg equilibrium as in Roemer’s analysis, but we do not include the analysis
for Roemer’s Party Unanimity Nash Equilibrium (PUNE).
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The study of ideology and its effect on determining economic policy is not new. In
this regard, Dixit and Londregan (1998) model the electoral politics of redistribution
when voters and parties care about inequality. They find that in presence of ideological
concerns about income redistribution, each party adopt a general proportional income
tax, adjusted to appeal to the ideological leanings of groups with disproportionately
many “swing” voters. Their results suggest that redistributive politics favours middle
classes at the expense of both rich and poor. In the same line, Bénabou (2008) develops
a model that focus on ideologies concerning the relative merits of the market versus the
state. He takes ideology in two senses of the term: as an exercise in the study of ideas and
as the interaction of “subjective mental constructs” across agents and with institutions
to generate social cognitions that rest on distorted perceptions of reality. He finds that
an equilibrium in which people acknowledge the limitations of interventionism coexists
with one in which they remain obstinately blind to them. He also finds that history
is important: the interaction among beliefs and institutions generate path-dependent
dynamics.

The rest of the paper is organized as follows: Section 2 presents the model. Section
3 computes the equilibrium tax rate. Section 4 offers some further discussion. Section 5
concludes. Appendix contains some technical details not provided in the text.

n  The Model

We examine a jurisdiction with two political parties, two social groups, and a space of
voters. The model we shall develop builds on Roemer (1998). Our description begins
with the economy.

The economy
We consider a society where the space of citizen traits is A = WX R, with generic
element (w,a). The set of income is W =[w,w]C R. The set of ideological views is
given by the real number line, R.

The population is characterized by a joint probability distribution represented by
a density h(w,a) =g(w)r(a|w) on A. Where g(w) is a density on W with mean 4
(mean income). For each w, r(a|w) is a density on R. In this economy not all the
citizens vote. Suppose that the distribution of voters, that is, of citizens who go to
the polls on elections day, is g,(w), where s is a random variable (state) uniformly
distributed on [0,1]. Let G, be the cumulative distribution function of g.. We shall
suppose that G, () is strictly decreasing in s.5 Then, in state s, the density of voters is
given by:

(D h,(w.a) =g, (w)r(a|w)

5 Following Roemer (1998) we could interpret * S * as the weather on the election day. Larger ‘ S ° means fouler
weather. If the weather is foul, fewer poor people turn out to vote; thus G, (4 )decreases in S.
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The interpretation is that while s affects only the wealth distribution of the active
electorate, a representative sample of ideological views shows up at each wealth level
at the polls in every state of the world.

Policies are given by the pair (7,z), where ¢ is an income tax, and z is the ideological
position of the government. The utility function of a citizen with traits (w,a) over
policies (,z) is given by

) u(x,zza) =(1—a)x —(a/2)(z—ay

Where x = x(z,w) is net income. The positive number o represents the salience of
the ideological issue, o €[0,1].

The political system determines a nonnegative income tax with rate 0 <7< 1. Tax
revenues are redistributed via lump sum transfers to all citizens. Assume it is not costly
to raise taxes. Then, all the amount collected is redistributed. Given that g(w) is a
density on income, per capita taxes collected are ¢ [ wg(w)dw = tu. Thus, the net
income of a citizen with income w is x(¢,w) =(1 —1)w +t4. After substituting this
expression into (2), we get the indirect utility function of voter at policy (Z,z), which is

3) v(t,zw,a) =(1—a)(1 —t)w+iu) —(a/2)(z—a)

Voting behaviour (Probabilistic voting)

From equation (3), the subsection of voters who prefer policy T, =(#,,z:) to policy
T, =(t»,2,) are those who obtain higher indirect utility with policy T, that is:
v(t1,zi;w,a) > v(t2,22;w,a). Such a set, denoted by W(T,,T), is given by:

S , g Uz if Az> 0, () |
alz

W) = {(wa) | 2+ 17w =) FAz<0,  (b)
oAz
w < U if Az=0and At <0, (c¢)
w> U if Az=0and At > 0, (d) )

were Az=z.—z, , At=t,—1t, and 7 =(z,+2.)/2.

Thus, from equations (1) and (4 (a)), the measure of voters who prefer policy (7))
to policy T, if Az > 0, is given by:

(1=a)Ar(w—p)

) HWE,w)=[ [ g(w)r(a|w)dadw

where H, is the cumulative probability distribution with density #;.
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Let ®(z,s) be the cumulative distribution function for ideological views in state s;

that is, Z
(D(Z,S):ff g (w)r(a|w)dadw
We assume: weTe

Assumption (A1) For any z, is ®(z,s) strictly decreasing in s.6

Policy T, defeats policy T, in just those states that H,(W(T,,T,)) > +. As
H,(W(T,,T,)) > + is an event with zero probability, we do not need to worry about it.
It follows from A1 and (5) that H,(W(T,,T,)) > + justin case S < S*(7,7.), where
S™(T,,T.) is defined uniquely by:

(1-0)A1(w—p)

(6) fw fw © g (wyr(a| w)dadw =L

Thus, the probability that policy T, defeats policy 7. is the probability of the event
{S < S} which is S"(T,,T,), since s is uniformly distributed on [0, 1].
That is, letting 77(T,,T.) be the probability that policy T, defeats policy T, where
2, > z) we have:
1 it H,(W(T,,T,) >+
@) (T, T2) =15 (T, T2) if H(W(T.,T2) =+
0 if Hx(W(T],Tz)) <+
More completely, we may write the function 77(T,,T.) for all possible cases, using
(4), as follows. Let A be Lebesgue (uniform) measure on [0, 1]. Then:

A({s\fwfw T g (w)r(a| w)dadw > 7}> if Az >0,

/’L({s|./‘;_[j7m%w g (w)dadw > %}) if Az<0,

3)
7(T,T:) =) l({s | fﬂ g, (w)dw > %}) if Az=0and Az <0,
/1({5‘ | '/ng(w)dw > %}) if Az=0and Az > 0,
“
1 if Az=Ar=0.

6 This assumption plays the same role as assuming that G, () is decreasing in S. If the rich tend to be more
ideological than the poor, and the fraction of rich voters increases with S (as when high S means foul weather
in elections day), then A1 surely hold (Roemer, 1998).
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Political parties

There are two partisan parties. They have preferences over policies as well as over
whether they come to power. Party 1 (P1) aligns its preferences to those of a constituent
with traits (w,a;) while Party 2 (P2) aligns its preferences to those of a constituent
with traits (w»,a,). Each party, j, proposes a policy T; =(t;,z;). Given a pair of policies
(T.,T.), there is only a probability that P1 will win, denoted 7 (T, T.). The function
7T is given by (8) and is known to both parties. Then, the parties’ pay-off functions are:

(9) H] (Tl,Tz) = ﬂ(T1,T2)V(T1;W1,a1) +(1 _ﬂ(Tl,Tz))V(Tz;Wl,al)
Hz(T1,T2) = ﬂ(Tl,Tz)V(Tl;Wz,az) +(1 _ﬂ(Tl,T2)>V(T2;W2,a2)

The pay-off function of a party in a policy pair is the expected utility of its
representative constituent for that pair of policies.”

So far we have defined all the elements of the model. Now we proceed to obtain the
equilibrium tax rate.

» Political Equilibrium

In the case when there is no ideology and all that matters to calculate the tax rate is the
income of the voters. If a party aligns its preferences to those of the poor, it chooses the
tax rate which is of most benefit to the poor, 7 = 1. If the party aligns its preferences
to the one of the rich, it, likewise, chooses the best tax rate for them, 7 = 0. In the
appendix we also work out this, simpler, one dimensional problem.

Now, we can set the stage for our study. When ideology is included in the preferences,
if a party P; aligns its preferences to the ones of the poor, w; < i, does it choose an
equilibrium tax rate of unity to benefit the poor?

Analysis of the Stackelberg equilibrium on taxation and ideology

We compute the equilibrium tax rate when voters and parties alike have preferences
over taxation and ideology. Citizens’ preferences are given by (3) while the pay-off
functions of the parties are given by (9). We start with case 1, where both parties align
their preferences to those of the poor. In the paper we are solving only this case. We
include the results for the remaining cases in the next section.8 Then, P1 aligns its
preferences to (wi,a;), and P2 to (ws,a,). Where wi,w, < . Parties chose policy
platforms to solve the following pair of maximization problems,

P1- MaxIL, (T, Tx0t) = s v(t,zuw,a) +(1 —s)v(ty, 2w, a;)

1,21

7 Itis generically the case that Nash equilibria in pure strategies, for the game in which the payoff functions are
I, and II., do not exist (Roemer, 1998).

8 The remaining cases are: 2) one party aligns its preferences to those of the poor and the other party to the ones
of the rich and vice versa; 3) both parties align their preferences to those of the rich.
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P2 MaxIL (T, Txa) =sv(t,z3ws,az) +(1 =5 )v(t2,225wa,a5)

Given the two-dimensional nature of the problem, it is difficult to compute the
Nash equilibrium. In addition, as we are including ideology in the preferences, we
should think of the salience of the parameter ¢ in the utility function as variable, with
o €[0,1]. Then, given the continuity of the payoff functions, for any o, there is a
Stackelberg equilibrium for the game ¥, ={a,(a,,w.),(a»w.),g,r.{g.},v).

In order to compute the equilibrium tax rate we assume:

Assumption (A2)

a) In the game ¥, (i.e., when u(x,z;w,a) =—+(z —a)’), there is a finite number of
Stackelberg equilibria. For any such equilibrium (z3,z3), we have a, < z1 < z> < a,,
and 0 < 77(zi,2:) < 1.

b) For any equilibrium policy z: in ¥;, P1’s best response is unique.

¢) For any equilibrium policy z; in ¥,, P2’s best response is unique.

Assumption A2 is simply a non-degeneracy axiom about the one-dimensional game
W, . For the analysis of one-dimensional games, which justifies this claim, see Roemer
(1999).

Let O()be the Stackelberg equilibrium correspondence, which associates to any
of the Stackelberg equilibria of the game ¥,. We have the following two facts:
Proposition 3.1 Let A2(b) and A2(c)hold. Then O(Q) is upper-hemi-continuous at
o=1.

Proof : See Appendix.

Let (T, (), T.()) be a continuum of equilibria for the games ¥,, @ < 1, where

T () = (1 (a).z: (@)).

Proposition 3.2 Let A2(a) hold. For sufficiently large o:
a) Az(ar) > 0 and Az(a) > 0 is bounded away from 0;
b) zZ(a) —a, is positive and bounded away from zero;

¢) z(a)—a. is negative and bounded away from zero.

Proof : See Appendix.
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We now proceed to calculate the equilibria in our game. Let (z,(1),z.(1))
be any equilibrium in the game ¥, and Az(1)=2z,(1)—z(1). Let s° be the
probability of victory of P1 at this equilibrium. Define the number Z =%, where

ﬁszgs*(w)r(i(l)\w)dw, and ﬁzfgs~(w)r(2(l)|w)dw. By definition, & is

the mean income of the cohort of voters with ideological position z(1) in the state s".
Our condition is:

Assumption (A3) For all Stackelberg equilibria in the game ¥, we have:

Az(1)(4 —w)
Z(Zl(l)—Ch) (a)

Az(1)(w. — 1)
2(22(1)—612) (b)

(10) L—u>

- >

Assumption A3 states the conditions for the Stackelberg equilibria to exist in the
one-dimensional game ¥,. Such conditions focus in the difference in the mean income
of the population and the mean income of the cohort of voters with ideological position
Z(1) in the state s*. Whether expression (10) holds depends on the value of the right
hand side of the inequalities.

Theorem 3.3 Suppose Al, A2, and A3 hold. Then for all sufficiently large o, all
Stackelberg equilibria of the game Y. have t,(¢t) =1,(ct) = 0.
Proof: See Appendix.

Definition 3.4 Let a” (s ) be the median ideological view in state s. For any 6 > 0,
we say uncertainty is less than 8 if and only if there is a number Y such that, for all s,
a"(s) liesina & interval around 7y .

If uncertainty is sufficiently small, a sufficient condition for the truth of (10) is: the
mean income of the cohort of voters with the median ideological view in all states is
greater than mean income of the population.

We apply the intuition provided by Roemer (1998) to justify such a condition. If o is
large, then the game ¥, is essentially a one-dimensional game on ideology. If uncertainty
is small, then the median ideological view varies little across states. In an equilibrium
where both parties win with positive probability, both parties must therefore play an
ideological position close to the median ideological view. That is, Az(1) = 0, as both
z:(1) and z,(1) will be very close to the median ideological view in state s, as will be
their average 7. But since Az(1) =~ 0, expression (10) is true as long as 7 > .9

9 For fI > M, the equilibrium policy is [(0,z1)(0,25)]. When z; < z3 and z) = z5.
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We state this result in a corollary for further reference:

Corollary 3.5 For sufficiently small uncertainty, if A1 and A2 hold, the mean income of
the cohort of voters with the median ideological view in all states is greater than mean
income of the population, and the ideological issue is sufficiently salient, then both
parties will propose a zero tax rate in all Stackelberg equilibria.

From Corollary (3.5) we may say that the cohort of the population who hold
approximately the median ideological view are the swing voters. If that cohort’s
income is greater than the mean population income, then their ideal tax rate is zero.
Consequently, competition forces the parties to propose a tax rate of zero, to attract the
swing voters. We summarize this result in the following corollary:

Corollary 3.6 Consider a set of tax rates t €[0,1] and let preferences be given by
(3) as a function of tax rate and ideology. Then, the equilibrium tax rate is given by t'
which benefits the cohort of voters with the median ideological view. Those voters are
the swing voters.

n  Further discussion

We have shown that the equilibrium tax rate could be significantly less than unity even
if both political parties align their preferences to the ones of the poor (w < ). In fact,
as ideology becomes more important (¢ increases), the tax rate decreases towards zero.
The result gives insight about the role of ideology on determining the equilibrium tax rate.
In this paper, we only calculate the equilibrium tax rate for case 1, where both parties
align their preferences to those of the poor. Applying the same strategy of analysis used
to determine the tax rate in case 1, we now can obtain the equilibrium tax rate for cases
2 and 3. Respectively: 2) one party aligns its preferences to those of the poor and the
other party to those of the rich and vice versa; 3) both parties align their preferences to
those of the rich. The equilibrium conditions and outcomes are summarized in table 1.
It is difficult to give an equilibrium condition for each of the cases in the table.
However, for case 3, when both parties align their preferences to those of the rich, the
resulting equilibrium tax rate equals unity, #, = ¢, = 1. In that case, the key condition
turns out to be: a very small uncertainty, and the mean income of the cohort of voters with
the median ideological view in all states less than the mean income of the population.
As for case 1, the voters with the median ideological view are the ones benefitting
from political competition. The tax rate is designed according to their income regardless
of the parties’ preferences. In equilibrium, a political party, P;, proposes a tax rate of
unity (z, = 1) if the mean income of the cohort of voters with the median ideological
view in all states is less than the mean income of the population (& < ).10
The previous analysis strongly depends on the assumption of small uncertainty.
If we relax that assumption, the equilibrium ideological positions of the parties are

10 For i < (L, the equilibrium policy is [(1,2))(1,23)]. When z) < z> and 2, = 25 .
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Table 1
Equilibrium conditions and outcomes for the different cases
P1 P2 Equilibrium

la. wi < U W, wy < U
1>t B Small||| Az(1)(wa— 12) tL=0

_ Az(1)( —w) > A Dwem i)
lb‘ W1 Iu_lu> ZZ(ZI(I)i;A:) ,U ‘U 2(22(1)—a2) t2: O
ti<t, ||| [Small Ths 0 rhs> 0
2.1a. wy < U wy > U
L2t - Az(1)(i —w) - Az(1)(w.— ) || We do not
2.1b. | ||| w: A7) wa ||| A7 M e || know
ti<t, | ||Small hse 0 Big rths<0
2.2a. W, wi > i W, wy < U
t,>t, Big Az(1)( Small Az(1)(w— We d t

- L—w) o z(1)(wo— ) € do no
2.2b. H—p> 2(zi (1) —ay) H=p=> 2(z:(1)—a») know
1,<t, hs< 0 rhs >0
3a. W, W > U w, > U
t>t, Blg AZ(1)< _ A _ t = 1

_ H—wi) S 2(D)(wa— )
3b. A=l Sam=ay || ||[ 2] ||F74° 2=

Bi =

L<ty ths < 0 £ rhs <0 =1

Source: Own elaboration.

not bounded as the median ideological view could vary a lot across states. In fact, the
equilibrium of the one-dimensional game on ideology is (zi,z>) where z; could be
considerably different than z;. Such a situation is described by case 2 in the previous
table, when it is not possible to obtain the equilibrium tax rate.

n  Conclusions

Our analysis shows that, even in democracies, where power is apparently given to
the majority, ideology plays an important role on the prevailing economic policy. In
equilibrium, if the salience of an ideological issue is high and uncertainty is small,
regardless of whether the parties align their preferences to those of the poor or rich, the
cohort of voters with the median ideological position become the swing voters. Then,
the equilibrium tax rate is designed to benefit that cohort of voters.

When uncertainty is high it is not possible to obtain the equilibrium tax rate.

The analysis suggests that, to some extent, the political parties could choose which
ideological issues to emphasize with an eye of pushing the electoral debate towards the
economic dimension.
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s Appendix

Taxation in a one-dimensional context
As an exercise, we find the equilibrium tax rate when the policy space is one-
dimensional. In this situation, the party that aligns its preferences to those of the poor
(w < ) proposes a tax rate of unity in the Stackelberg equilibrium. Understanding
this exercise should help the reader to maintain their bearings in the more complicated
two-dimensional problem explained in the paper.

Assume that the ideological issue is not important then @ = 0 in equation (3). The
indirect utility function of citizen w at tax rate ¢ is:

(11) viw)=(1—-t)wH+itu=w+t(u —w)

Now suppose that the distribution of voters, that is, of citizens who go to the polls
on elections day, is g,(w), where s is a random variable (state) uniformly distributed
on [0,1].

Denote the mean of g, by (. Let G, be the cumulative distribution function of g,
Assume that G, () is strictly decreasing in s.!1

Let #, > t, be two tax policies. It is obvious from (11) that the set of citizens who
prefer #, to £,, denoted W(1,,1,), is:

(12) W(t,1.) ={w <}

In state s the measure of this setis G,(). Thatis, G, () is the fraction of voters
who vote for 7, over , in state s. Now ¢, defeats 7, just in case it has a majority, i. e.,
when

(13) G(p)> %

As G,(u) is strictly decreasing in s, (13) is true just in case s < s, where s is
defined by:

(14) G () =

Assuming that there is an s” € (0, 1) satisfying (14), then the probability that ¢,
defeats 7, is just s°, since s is uniformly distributed on [0, 1].

Now assume the P1 aligns its preferences to those of the poor, w; < g, while
P2 aligns its preferences to the ones of the rich w, > g. Then, P1 proposes ¢, P2
proposes 1., and #, > t,. As P1 wins with probability s~ and P2 wins with probability
1 —s", parties’ expected utilities are II,(7,,2,) =sv(t;wi)+(1 —s")v(t;w,) and
IL (t,,t,) = s v(t;w,) +(1 —s")v(t2;w,) respectively.

11 Interpretation: ‘s’ is the weather, with larger ‘s’ meaning fouler weather. If the weather is foul, fewer poor
voters turn out to vote; thus G, (&) is decreasing in s (Roemer, 1998).
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‘We next compute the Stackelberg equilibrium. Assume that P1 is the ‘incumbent’ and
P2 is the ‘challenger’, where by definition, the challenger moves first. A Stackelberg
equilibrium exists because the pay-off functions are continuous on the compact set
[0,1]. Let 7. be P2’s equilibrium policy, and assume 7> < 1. Then P1 obviously
maximizes I1,(z,,7.) at £, = 1.

Alternatively, suppose P2 is the incumbent. Let #, be any proposal; P2
maximizes II, by choosing #, = 0. Then P1’s problem is to choose #; to maximize
s v(tswi) +(1 —5")v(0;w,): the solution is #, = 1.

Hence, irrespective of whether P1, that is the party that aligns its preferences to the
ones of the poor, is the incumbent or challenger, the equilibrium in the game of party
competition involves P1 proposing a tax rate of unity. In sum:

Proposition A.1 Let w, < u, let G,(u) be strictly decreasing in s, and let u(x) =x
be the universal von Neumann-Morgenstern utility function. Suppose there exists
s €(0,1) such that G;(u)=+. Then, whether the party Pl is the incumbent or
challenger, the unique electoral equilibrium in the game of party competition entails
fi=1and . =0.

Alternatively, when P1 aligns its preferences to those of the rich w, > n, while
P2 aligns its preferences to those of the poor w, < i, then, P1 proposes ¢, and P2
proposes f> and f; < 7,. Under such a framework, the equilibrium is such that P1
always proposes a tax rate of zero, regardless of whether it is the incumbent or the
challenger. We summarize the equilibrium tax rate in table 2:

Table 2
Equilibrium outcomes in a one-dimensional context

Parties align | Equilibrium
their preferences tax rate

Pl|w,< u fi=1

P2|w,>U =0

Pliw, >u £=0

P2 | w,< U L=1

Source: Own elaboration.

From the proposition we can conclude that when there is no ideology and the only
matter of interest is the income of the voters, if a party aligns its preferences to those of
the poor, it chooses a tax rate of unity, 7 = 1, to benefice the poor. If the party aligns its
preferences to those of the rich, it chooses the best policy for them, 7 = 0. Under this
situation, we can set the stage for our study. After including ideology in the preferences,
will the party P;, that aligns its preferences to those of the poor w; < 4, compromise
the radical redistributive policy it advocates when only income is the issue?
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Proof of important theorems and propositions

Proof of proposition 3.1 Let (T, (@), T.()) be a sequence of Stackelberg equilibria
in the games W, and let z, (o) and z, (@) converge to z,(1) and z,(1), respectively.
Suppose, contrary to the claim, that (z;(1),z.(1)) is not a Stackelberg equilibrium in
W, . Then, z, (1) must not be a best response to z,(1); so it must therefore be that there
exists an equilibrium pair (Z1,Z2) such that Z, is a best response to Z and

IL(Z.,251) > IL(z:(1),2:(1):1)
Let (fi(a),z.(at)) be Pl’s best response to (£(@),z.) in ¥,. Then
Z:(1)=lim.Z, (a) is a best response to Z» in ¥,. By A2(b), z:(1) =Z,. Hence

IL (71 (a),z: ()),(t.(x),Z>)) approaches II,(Z,,Z»;1) as « approaches 1. In
particular, by the above inequality, for large o:

IL((71(a).zi (@) (t(@),22) > TL (1 (a),z (), (1 (), z2 (@) ;)

This contradicts the fact that ((#,(¢t),zi(a)),(.(a),z.(«))) is a Stackelberg
equilibrium in W,, which establishes the claim. It is immediate to do the proof for P1.

By the upper-hemi-continuity of the equilibrium correspondence © at 1, any
converging subsequence of the continuum (7, (&), T (¢r)) converges to an equilibrium
of ¥,. The claims follow immediately from A2(a).
Proof of proposition 3.2 Let A2(a) hold. For o =1 we have:
a<zun<zn<a
a-<0<zn-zn<a-z
We end up with
(a) Az >0

And
a<z<z<a

a+n<z+<2n<a+z

a+tz 2tz .t
> < 2 <Zz<72

In one side:

0<%<Z*—al<zi—al
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then we have:

b) z2—a >0

In the other side:

Cl|+222_2612 < Z]%‘Zz —, < 7o—a, <0

Then we have:
(¢) 7 —a.<0

Proof of theorem 3.3 First, we are proving that ¢, (@) = 0 for the case At =1, —¢, < 0.
Suppose to the contrary: that for a sequence of ¢ ‘s tending to one, there is a
Stackelberg equilibrium of ¥, in which 7, (o) > 0. We know Az(a)> 0 by
Proposition 3.2; hence, for large o, (7 (a),7.(a)) is indeed given by (7), and
hence, either (7, (a),7.(a)) =s (7. (), T.(@)), where s is defined by (6), or
(7t (a),7.(a)) €{0,1}.Butby A2(a), since for all equilibria game ¥,, 7 & {0, 1},
it follows that for sufficiently large o, 7(7T (a),7.(a)) & {0,1}, and therefore
n(t(a),T.(a)) =s (1. (), T-(x)).

Differentiating (6) implicitly w.r.t. ,, we may write:
ng (W)F(Z"'(l ozAr(u —H) \ \ (1 zz(u
at - la)A w—)
l /f ag? (w)r(a\w)dadw

5)

as long as the denominator in (15) does not vanish, where we have omitted the argument
‘a’ on the variables 7, Af, and Az. But assumption A1 tells us that the expression

= (1—o)Alw—p)

[

®(z,5) w.r.t. s, and so the denominator of (15) does not vanish.

We assume that P1 is the incumbent and P2 is the challenger (i.e., P2 moves
first). Since s* is differentiable for large o, so is II (T, Tx;0) differentiable at
(1,,7.) =(7. (), 7. ()), for large . Since T,() is a best response to T, (), it

ag\

(w)r(a\w)dadw < 0, since this expression is just the derivative of

therefore <%—IZI'>(’L' (o), T (ax),a) =0, since z, (@) is an interior solution (as the
1

domain of possible z,’s is the real line). This first-order condition can be solved to
yield:
(T, Tsa) =s"v(t,zswia) +(1 —s)v(ta,zwi,a:0)
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(T, Tsa) =s"[(1 —a)(w +1. (1 —wi)) =5z —a: ]+

(1 =N =) wi + (L —w1)) —5(zo —ar )]

The F. O. C. subject to is given by:

AL ez —an)] + S —a@)(w +1, (1 —w) 4z —a ]

=51 —a)(wi + 12 (= w1)) =5z —a:)'] = 0

g—;ll(l —o)wi+t(L—w))—Hzi—a) —(1—a)w +6(L—w))+%z.—a )|
=salzi—a))

gii(l —a)(w _;u)(tz —1) +%l(Zz -a,) —(z _al)ZJ =s'a(zi—a)

95 _ s oz —an)
0z (1 —O()(W1 —ﬂ)(lz —t1) +%[(Zz —a,+z _al)(Zz —ar— 2 +al)]

16) s _ s'a(zi—ai) _
9zi (1 —o)At(wi —u)+a(z—a)Az

Similarly, it follows that W > 0, since by hypothesis 7, (') > 0 for all
1

(finite) o.

The just stated inequality can be solved to yield:

%IZ:I]] :S*[(l —OC)(,U—WI)]+Z‘—§:[(1 —a)(w1 + 7 ('u _Wl))_%(zl _al)zj

=5l —a)(wi +6(u=w)) =$(z —a)f]2 0

g—il[(l —o)wi+t(L—w))—Hzi—a) —(1—a)w +6(L—w))+%z—a)|
=5 [(1—a)(wi —u)]

g—iKl —o)(t (—w)) = (1 —a)(ta (= w)) +4[(z2 —ar )} —(z —a. ]
> 5" [(1—o)(wi — )]
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o s —a)(w — )]

(17 an — (1 —a)At(w, —u)+a(z—a)Az

an expression whose derivation uses the fact that the denominator of (17) is positive,
which follows from Proposition 3.2.
Next, differentiating (6) w.r.t. z, yields:

(1— o()Atw ) 1 (1—a)Al(w—u)
(18) gs* f gA (W)rf(zﬁ j:m ) : | w><7 +T)Z’u>dw
“ ff” - ag’ (w) —5—=r(a|w)dadw

Let the (common) denominator in the fractions on the r.h.s. of (18) and (15) be

*

denoted ‘D’. Using (18) and (16), we can solve for D, eliminating g‘; ;
1

= [ & (rE+ S ) (4 R Jdw sz —a)
D (I —a)Ar(w — ) +a(z—ai)Az

(=DI( = a)Ai(w ) +a(f—a1)Az]]‘;g,¢(W)r(Z+%|w)(% + L ) gy
- S*a(Zl _al)

substituting the expression for D into (15) yields:

19)
9" _

s O((Zl —a fg\ (W)T(Z-i- (1= aAI(« u)| \(1—a)(/1—w)dw

O [(1—a)At(w: — 1) +0(z —a))Az] f g (W)r(Z + =25 [ w)(+ + =0 ) dw

o(Az)

In turn, (19) and (17) imply:

5 alz —a) [ g (w)r(@+ 5 ) R dw

[(1—0)At(w, — ) +0(z—a)Az] fwgy(w)r(z +%\w)(7‘ +%)dw

T (L) )
T (1—0)At(w —u)+a(z—a)Az’
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2= a) [ )z + = ) e

(1- O()Ar(w ) (1—0)At(w—u)
f g (W)r(Z 4+ B0 | yy)(4 4 Lot ) gy

> (W1 _ﬂ)

wa—a) [ g (wrE+ 5 | w) 4 dw

<(u—w)
. f g, (w)r(z + 1t w)(% ) gy

(1—a)Al(w

aAz(z —ar) [ g (w)r(Z+ 5 w)(w = p)dw

20 <(u—w
( ) '/‘gs (w)r(z+ (1- awm —u) W)(%—i— (pi)(AA,i;fﬂ))dW (;u W)
Letting o — 1, (20) becomes, in the limit:
aAz(1)(z —a) [ g (w)r(z(1)|w)(w —p)dw - |
MAZTW/‘;gV(W)r(Z(l)‘W)dW S
22 (1) =a) [ g+ (w)r@(1)| w)(w — pr)dw
2n n <(u—w)

Az(1 )f g (w)r(z(1)|w)dw
w
Using the definitions of p, 0 and & provided in the text,

L8O 0= a1y (=)
[aewir@D|ww 2@ =a)

we can write the negation of (21) as

Jo# (r DW= g1y =)
[ g w1 wydw 2(z(1)—ar)

__ AZ(l)(ﬂ—Wl)
(22) ,u—/,[> 2(21(1)—01)

which is precisely condition (10(a)). Hence, by A3, (21) does not hold, which contradicts
the original supposition -that there is a sequence of equilibria at which 7, (o) > 0. The
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reader could verify easily that the inequality in (22) does not change for #, = ¢,. Adding
the fact that should be small enough to keep (1 —ot)At(w, — ) +a(Z—a)Az <0
for the case #, < f,, we get the same expression for (22). Then, if (10) holds and w;, is
small enough, we have 7, (o) =0 for any case 1, < ,, t, =1, 1, > L.

Second, we prove that 7, (¢t) = 0 for the case At =1, —1, < 0.

Suppose to the contrary: that for a sequence of ’s tending to one, there is
a Stackelberg equilibrium of ¥, in which #,(a) =0. We know Az(a)> 0 by
Proposition 3.2; therefore, for large o, 7(T (), T.(t)) is indeed given by (7), and
hence, either 7(7,(a),7.(a)) =s (7. (), T.(@)), where s is defined by (6), or
(7t (a),7.(a)) €{0,1}. But by A2(a), since for all equilibria game ¥,, 7z & {0,1},
it follows that for sufficiently large o, 7(7T (a),7.(a)) & {0,1}, and therefore
n(t(a),T.(a)) =s (1. (), T.(x)).

Differentiating (6) implicitly w.r.t. #,, we may write:

oy _ s rE e )

a = = mA(
“ /f ag? (w)r(a|w)dadw

as long as the denominator in (23) does not vanish, where we have omitted the argument
‘a’ on the variables 7, Af, and Az. But assumption A1 tells us that the expression

= (1—o)Alw—p)

[

®(z,s)w.rt. s, and so the denominator of (23) does not vanish.

ag\

(w)r(a |w)dadw < 0, since this expression is just the derivative of

We assume that P2 is the incumbent and P1 is the challenger (i.e., P1 moves
first). Since s* is differentiable for large «, so is II, (71, T;a) differentiable at
(1,,7.) =(7. (), 7. ()), for large . Since T,() is a best response to T, (), it
therefore (22)(T, (o), T (), 0) = 0, since z, () is an interior solution (as the domain
of possible z’s is the real line). This first-order condition can be solved to yield:

IL(T,Tsa) =sv(t,zwaa:) +(1 —s")v(ta, 223 waa0)
IL(T,Tsa) =s"[(1 —a)(w, + 1 (1 —w2)) —5(z —a.)' | +
(1 =sO(1 =) (w2 + 12 (L —w2)) —5(22 —a2)']

The F. O. C. subject to z- is given by:

L= (1—a)w, +t (L —w>)) =%z —a.)V ]|+ (1 =) —a(z. —a.)| —
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(1 —a)ws + (g —w2)) =5z —a:)| =0

211 =) wr+ (L —ws)) =Lz —ar) —(1 —a)(ws + 1 (i —w)) +L(z. —an )|
=(1-s")a(z,—a,)

2 (1 =)t (u—wa) —(1 —a)t2 (1 —ws) + < (22 —an) — (20 —an )|
=(1-s")a(z,—a,)

s _ (1-s5")a(z—a)
07, (1 —O()(Wz —,Ll)(tz —ll) +%[(Zz —a,+2z _az)(Zz —a,—Z +az)]

24) LS* — (1 _S*)O((Zz _Clz)
9.~ (1—a)At(w, —p) +a(z—ax)Az

Similarly, it follows that W > 0, since by hypothesis 7 (a) > 0 for all
2

(finite) o. The just stated inequality can be solved to yield:

=5l —a)(wa+ 1 (L —w2) =z =@ [+ (1 =s)(1 —a) (@ —w2)]

=5l (T —a)(wa +1: (U = w2)) =5z —ax)| 2 0

Sl (T =a)(wa + 1 (g —w2)) = 5(zi =@ (1 =) (wz + 12 (= w2)) +5(22 — o)’ |
>(1=s)(1—0)(w,— 1)

511 =)t (u=w2) =(1 =)t (1 —w2) +5(z —a.) | = (21 — a2) |
>(1=s)(1—a)w,—u)

as” (1 =s)(1 —o)(w: — i)
(25) 90 > (1—o)At(w, — ) +a(z —a)Az

an expression whose derivation uses the fact that the denominator of (25) is positive
(with w, small enough ), which follows from Proposition 3.2.
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Next, differentiating (6) w.r.t. z, yields:

I 0l el U =i
3 Ty ) a)Ar( )
- A ) (W) 38:0%) (4| w)dadw

Let the (common) denominator in the fractions on the r.h.s. of (26) and (23) be

(26)

*

denoted ‘D’. Using (26) and (24), we can solve for D, eliminating g%,
2

(1—a)At(w—p) 1 (1—a)At(w—p)
_f 8s' (W r(Z e alz = ‘W)(T - a(Az)? 5 )dW _ (1 —S*)a(Zz —az)
D (I =a)Ar(w, — ) +a(z—ax)Az

~ (=D[(1 —a)At(wr — ) +O{(Z—az)Az]fwg;(w)r(Z+%\w)(% —%)dw
- (1-s)a(z—a)

substituting the expression for D into (23) yields:

27)

35" (1—s"o( zz—az)fg A(w)r(z + A |w Ao

0z [(1—a)At(w, — ) +a(z—a.) Az]fg (w)r(z+ (b 4) \w)( 7(17?('§i;§7”)>dw

In turn, (25) and (27) imply:

(1=5)0(z: =a2) [ g (w)r(z+ 50 | w) 0 aw

[(1 =) At(w: = ) +a(z —a:)Az] | g (wr(z +W\W)(%—%)dw

L U= —a)n )
T (1—0)At(w,—p)+(z—a>)Az °

_az)f g (w)r(z+ (lfaﬁf_w’/” ’ ) v;A/ZO dw ( )
YV = (w.— U
[tz 2R (=




Ideology, swing voters, and taxation m27

a2 =) [ g (w)r(z + G w)(w — )

: 2(Wz_ )
i | g (wyr(z + | )("“i” —(1—a)At(w — u))dw H

Az —ax) [ g (whr(z+ G [ w)(w — )dw
e (wir(z+ e )("’(3” —( —Of)At(w—ﬂ))dw

(28) = (w2 — H)

Letting o — 1, (28) becomes, in the limit:

aAZ(l)(ZZ(l) —Clz)f g (w)r(z(1) | w)(w — )dw .

e —H)
D g (wr(z 4 I w)dw

2:(1) =) [ g (w)r(2(1) [ w)(w = p)aw N

Az(l)_/‘;gg(w)r(f(l)|w)dw )

(29)

Using the definitions of p, 0 and & provided in the text,

[ OO0 =W p1) = 0
fg; (wr(z + 720 )y~ 2(22(1) —a2)

aAz

we can write the negation of (29) as

Jo& GG 0~ a1~
[ & w)r(z() wydw 2(z(1)—a)

__ AZ(l)(Wz_,U)
(30) ﬂ_'u> 2(12(1)—02)

which is precisely condition (10(b)). Hence, by A3, (29) does not hold, which
contradicts the original supposition -that there is a sequence of equilibria at which
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t,(o) > 0. The reader could verify easily that the inequality in (30) does not change
for the case f, =1, and for the case 7, < #,. Adding the fact that w, should be small
enough to keep (1 —a)At(w, — i) + a(Z —a,)Az > 0 for the case 1, > t,, we get the
same expression for (30).

Then, if (10(b)) holds and w, is small enough, we have #,(¢) =0 at any case
(t < to,t, = 1,1, > 1,) and the theorem is proved.
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