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Abstract

We provide an instrumental theory of extreme campaign platforms. By adopting
an extreme platform, a previously mainstream party with a relatively small probability
of winning foregoes such probability altogether. On the other hand, the party builds
credibility as the one most capable of delivering an alternative to mainstream policies.
The party gambles that if down the road voters become dissatisfied with the status quo
and seek something different, the party will be there ready with a credible alternative.
In essence, the party sacrifices the most immediate election to invest in greater future
success. We call this phenomenon tactical extremism. We show under which conditions

we expect tactical extremism to arise and we discuss its welfare implications.

*We thank participants at NICEP 2016 conference for comments and suggestions.



1 Introduction

Consider the challenge of a political party that loses an election, or a sequence of elections, in
a two-party system. Party activists must wonder: what should the party change to win the
next election? Standard spatial theories (Downs 1957) say the party’s platform must have
been too far from the median voter’s preferred policy, and that to win, the party should
moderate its platform, bringing it in line to the median voter’s wishes.

However, sometimes a losing party does the opposite: instead of moderating, it doubles
down, moving away from moderate policies and embracing radical positions. Spatial models
predict that this lurch away from the mainstream and to the extreme will result in subsequent
electoral defeats.

For instance, in the United Kingdom, after Labour lost the 2010 and 2015 elections under
mainstream candidates (Gordon Brown and Ed Milliband), it elected a far-left figure (Jeremy
Corbyn) as its new leader. Labour soon went on to suffer heavy losses of seats in Scottish,
Welsh and local council elections in 2016 and 2017 and its electoral prospects became so
poor that the UK’s Tory government called an early election, anticipating an assured win.!
Labour similarly followed its 1979 General Election defeat by lurching left toward its greatest
electoral defeat in modern times in 1983. In the US, following a defeat in the 1960 election,
the GOP chose one of its most extremely conservative senators (Barry Goldwater) as its
candidate, leading to a landslide loss in 1964.

We ask why rational, office-motivated parties would choose extremism and near-certain

defeat when moderation offers better expectations of victory.

LAt the election, Labour beat expectations but lost, earning 262 seats, 55 fewer than the Tories.



Non-instrumental theories would account these choices as expressive (Brennan and Ham-
lin 1998). Extreme policy platforms are more satisfying to purist partisan factions (Roemer
2009, ch. 8), even if they spell electoral doom.

We suggest an alternative, purely instrumental, answer: weak parties go extreme to in-
crease the probability of winning subsequent elections, even at the cost of losing the imme-
diate one.

Consider a two-party system in which parties enjoy policy-specific valence advantages, as
in Krasa and Polborn (2010). In particular, assume that the incumbent “owns” the main-
stream (Petrocik 1996), in the sense that the voter is more likely to prefer the incumbent to
implement the mainstream policy. The opposition party can cede this mainstream ground,
investing instead on an a clearly distinguishable alternative policy position, developing cred-
ibility and perfecting proposals (Hirsch and Shotts 2005). We call this alternative “extreme”
merely because it falls outside the mainstream. By persevering on these position-specific
investments, the opposition party thus acquires a policy-specific valence advantage on this
alternative policy position. We call this choice by the opposition party “tactical extremism.”

As long as the median voter continues to prefer the mainstream policy, tactical extremism
results in electoral defeats. However, negative economic outcomes can induce the median
voter to update negatively on the virtues of the mainstream policy. If the voter becomes
disillusioned, she may wish for an alternative. If so, tactical extremism pays off: the op-
position party now enjoys the valence advantage in providing such an alternative. Two
assumptions are key: party valence is policy-specific and endogenous; and the voter’s future

policy preferences are stochastic.



Our analysis shows that a disadvantaged party may choose tactical extremism under the
following circumstances:

- confidence in the currently mainstream policy is weak, so that a negative outcome will
be interpreted by voters as a policy failure and not bad luck;

- building credibility and competence on a particular policy is particularly important

We also show that a global downturn will further increase the chances of tactical ex-
tremism whenever there is relatively little confidence in the mainstream policy but countries
with a sufficiently strong consensus or confidence on mainstream policies will not experience
more tactical extremism after a downturn. A decrease in global volatility will also lead to
more tactical extremism if there is relatively little confidence in the mainstream policy and
economic prospects are good. Finally, while tactical extremism may seem an unambiguously
negative phenomenon, we argue that its welfare effects for voters are ambiguous and actually
show how, for some parameters, parties will choose less tactical extremism than voters would
like.

In related literature, Calvert (1985) shows that policy-motivated parties may polarize
away from the median, and Bernhardt, Duggan and Squintani (2009) show that such polar-
ization may be welfare enhancing. Acemoglu, Egorov and Sonin (2013) argue that parties
suspected of conservative leanings choose left-of-center policies to dispel such suspicions.
Closest to our work, Aragonés and Palfrey (2004) show that a weak candidate moves away
from the center to differentiate itself from a stronger rival. They show that a candidate who
could not win at the center, can win with some probability by leaning moderately away from

the center; in contrast, we explain why a party that could win at the center chooses instead



to lose by lurching to an extreme platform.

2 The Model

Setup. Consider a two-period model of electoral competition with two purely office-
motivated parties and one strategic representative voter. In each period ¢t € {1, 2}, parties A
and D compete in an election. Parties seek to maximize the sum of the probabilities of being
elected over the two periods. We consider a policy space X = {e, m}, where m represents an
orthodox, standard policy, and e represents an unorthodox, experimental policy. We refer
to m as the mainstream policy, and to e as the extreme policy.

In each period ¢, before the election, each party j € {A, D} simultaneously announces a
platform a:{ € X, which corresponds to the policy that the party would implement in period
t if it wins office. Let z; = (21, 2P) and 27/ = (2, 23) and let & = (x1; 25). The voter observes
x; and votes for either A or D. The winning party implements its chosen platform.

There are two sources of uncertainty. One is time invariant, and we refer to it as the state
of nature; the other one is period-specific, and we refer to it as the economic environment.
An exogenously given time-invariant state of nature € © = {e, m}, determines which policy
delivers a good economic outcome in a normal economic environment. This state of nature
is not known to parties, nor to the voter. We assume that all agents share a common prior

that Pr[d = m| = pu € ( 71) and we refer to m as mainstream and e as extreme precisely

1
2
because ex-ante, all agents agree that m is more likely to deliver good economic outcomes.

The second exogenous source of uncertainty is the time-variant economic environment.



In each period ¢, the economic environment is w; € Q = {b,n, g}, where b is a bad eco-
nomic environment, n a normal one, and g a good one. Let w; be drawn identically and
independently in each period from a probability distribution = over {b,n, g}, where for each
z € {b,n, g}, 7, represents the probability that w; = z.

For each t € {1,2} we denote with o, the economic outcome in a given period. We assume
that in a normal environment, the outcome is one if the policy matches the state of nature,
and zero otherwise; whereas, in a good environment either policy delivers an outcome of one
(a rising tide lifts all boats), and in a bad environment neither policy works and they both
yield zero. Since 0 € {e,m}, we refer to platform/policy 6 as the correct platform/policy
and to the other platform/policy as the wrong one.

Voters also care about party attributes. We model policy-specific valence (or competence)
by assuming that whether the government implements its chosen policy competently affects
the utility of the voter. We denote with ¢] (ﬁjl) and ¢} (:B32|x{) party j’s competence in
periods 1 and 2 respectively. Competence in the second period is a function of not just
the current platform but also of the previous one: acquiring competence on a given policy
requires time to build the necessary expertise. We assume that in period 1, ¢! (m) = ¢ and
ct (e) = 0, where ¢ € (O, }1) is an exogenous parameter, observed by all players. On the
other hand, Party D has no competence (¢ = 0) on either policy in period 1. Thus, Party
A has an exogenous competence advantage on the mainstream platform. The intuition is
that both A and D are traditionally mainstream parties with an asymmetry: one of them is
perceived as more competent than the other at delivering mainstream policies. We highlight

this deliberate asymmetry by henceforth referring to Party A as the advantaged party, and



Party D as the disadvantaged party. In the second period, for Party A we assume that
cst(m|m) = ci(ele) = c and c3'(e|m) = i (mle) = 0 and for Party D that c!(ele) = c and
cP(elm) = cP(mle) = cP(m|m) = 0. The interpretation for these assumptions is that Party
A owns the mainstream platform, in the sense that it enjoys a policy-specific valence for
this platform that D cannot match in two periods but which is nevertheless lost if A ever
abandons this platform. On the other hand, the extreme policy position is open and up for
grabs in the sense that it is not owned by any party, and a party that commits to it for both
periods gains competence on it.

We also model non-policy valence (or charisma) by assuming that ¢, represents the voter’s
idiosyncratic preference for Party A in period ¢. This shock captures non-policy attributes
that may nevertheless sway voters in favor of one or the other candidate. For each period
t € {1,2}, & is drawn independently from a uniform distribution over [—i, }l] and its draw
is the voter’s private information.

Timing. The priors p on the state of nature and 7 on the economic environment are
common knowledge, but the state # and the economic environment w, for each period ¢ are
unknown to all players throughout the game. The non-policy valence ¢, is revealed to the
voter at the beginning of period ¢, but not to the parties. At the start of period 1, Party A
is the incumbent party in government, assumed to have implemented m in previous periods.
This incumbent can only credibly announce a platform m, so for simplicity we assume that
A is bound to announce x{' = m. party D in opposition, chooses P € {e,m}, and these

platforms are publicly observed by all players. Then, the voter chooses in {A, D, (}. If the

voter chooses a party j € {A, B}, then this party wins, while if the voter abstains (), the



winning party is randomly chosen with equal probability. The winning party W; € {4, D}
implements policy xi’vl. The economic outcome o; is realized and observed by all players.
At the start of period 2, after observing the economic outcome o, all players formulate a
posterior belief ;1* about which policy is correct. This revision from the prior to the posterior
belief may justify a change in the advocated policies, so both parties, including the one in
government, are able to formulate a new platform for period 2. Each party j € {4, D}
simultaneously chooses x% € {e,m}. The platforms profile x5 is observed by the voter, who
then chooses the winning party W5, which implements its policy, and the economic outcome
09.
Utilities. Parties are purely office motivated. They maximize the expected number of

periods in office.

The voter optimizes period by period, myopically. In each period t, and for each party
J, the voter calculates the expected utility that it would attain if she elects party j. This
expected utility is computed as the sum of three terms: the expected economic performance
under party j (given the voter’s beliefs), the policy-specific valence of party j, and the non-
policy valence of party j. The voter then optimizes for the period by voting for the party
with the highest expected utility.
Solution concept. We assume that parties are strategic and sequentially rational while in
each period the voter chooses Party A if the net expected utility function for that period,
conditional on her beliefs, is non-negative and Party D otherwise. Also, beliefs follow Bayes’
rule and are consistent. We provide a formal definition of belief consistency and of the

equilibrium concept in the online Appendix.



We will say that there is Tactical Extremism (TE) if Party D chooses the extremist

platform in the first period. We assume throughout that

1—4c

+
81,

> i (1)

N | —

which guarantees that in the first period, the voter prefers a party with a mainstream policy
so that choosing the extremist policy will lead to certain defeat in the first election. This

condition simplifies our analysis but also makes it harder for TE to obtain.

3 Analysis

In this section, we informally describe equilibrium behavior and relegate all formal statements
and their proofs to the online Appendix.

We start with the policy choice in the second period. If the economic outcome from the
first period is good, then both parties will choose the mainstream platform in the second
period. If the economic outcome in the first period is bad, it reduces confidence in the main-
stream policy. If this confidence in the mainstream policy (u) was low to begin with, then
the posterior belief that the mainstream policy is good is too low after a bad economic out-
come, and both parties choose an extremist platform in the second period. If the confidence
in the mainstream policy is intermediate, it sinks somewhat but not as much after a bad
economic outcome, and Party A sticks to the mainstream platform while Party D proposes
the extremist one in the second period. If confidence in the mainstream policy was very

high to begin with, the posterior belief that the mainstream policy is correct remains high



enough, and both parties propose the mainstream policy in the second period.

Now consider the incentives for Party D to engage in Tactical Extremism (TE), i.e. to
propose the extremist policy in the first period, even though at that time, the voter prefers
the mainstream policy and will only vote for a party with a mainstream platform. Since by
choosing platform e, Party D foregoes any chance of winning the first election, it only has
any incentive to propose e in the first period if doing so helps in the second period election.
In other words, choosing e in the first period only helps if Party D chooses e again in the
second period, and then it enjoys a policy-specific valence advantage ¢ on policy e. As we
noted above, in the second period Party D chooses policy e if and only if the prior confidence
1 in the mainstream policy is not too high. Therefore, TE only yields any advantage —in
any period- if the prior confidence in the mainstream policy is not too high. Furthermore,
the magnitude of the advantage is equal to the competence parameter ¢. This leads us to

our main result which we describe more formally in Proposition 1 in the online appendix:

Remark 1 Tactical Extremism. The disadvantaged party engages in Tactical Fxtremism
(TE) whenever the voter’s initial confidence in the mainstream policy (1) is sufficiently low

and competence (c) is sufficiently important.

Competence matters due to two complementary effects. In the first period, if competence
matters more, for Party D the probability of winning with the mainstream platform is
reduced - its disadvantage is bigger - and this reduces the cost of investing in extremism.
The second effect is that in the second period, conditional on a disappointing outcome from
the mainstream policy, the investment in expertise on the extremist policy is more valuable
and this reinforces the incentives for TE in the first period.
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Comparative statics on the effect of the importance of competence (¢) or confidence in
the mainstream policy (u) are straightforward: if the importance of competence increases,
TE arises for a greater range of prior confidence (1) in the mainstream policy; and if the
confidence p increases, then TE arises for a smaller range (of very high values) of competence
c. In short, the importance of competence necessary for TE to arise in equilibrium increases
in the ex-ante confidence in the mainstream policy.

We next consider comparative statics on the effect of changes in the underlying economy
over the likelihood of TE. The underlying economy is described by the distribution = =
(mp, Tp.my) wWhere m, (resp. m,) represents the probability that the economic environment is
so negative (resp. positive) that a bad (resp. good) economic outcome will occur irrespective
of the policy chosen. Conversely, 7, represents the probability that policy matters, and the
economic outcome is good if and only if the chosen policy is correct.

Consider the case where the underlying environment becomes unambiguously better, in
the sense that the probability of an unconditionally good outcome () increases, with an
equivalent decrease in the probability of an unconditionally bad outcome (7). A direct
first effect is that a positive economic outcome becomes more likely. This effect reduces the
incentives for TE. A second, indirect, effect is that if a bad economic outcome occurs, given
that 7, is now lower, the probability that the mainstream policy was to blame is higher,
so the posterior confidence on the mainstream policy shrinks faster: a bad outcome is now
a stronger negative signal, precisely because it is rarer. This second effect favors TE. If
confidence in the mainstream policy (1) was low to begin with, the strength of the signal

doesn’t matter: even a weak negative signal sinks the voter’s confidence in the mainstream
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policy, so the first effect dominates. On the other hand, if ;1 was high, only a strong negative
signal induces the voter to prefer the extreme policy to the mainstream one, so the second

effect is more important. This logic underlines both of the following results.?

Remark 2 Impact of Exogenous Factors on Tactical Extremism. If the prior con-
fidence (p) in the mainstream policy is low, a positive change in the underlying economy
reduces the incentives for TE. Whereas, if the prior confidence (1) in the mainstream policy

18 high, a positive change in the underlying economy increases the incentives for TE.

A bit more formally, if 1 is low, after an increase in 7,, the minimum value of competence
¢ necessary for TE to occur increases, so the parameter range for which TE occurs shrinks.
Whereas, if 1 is high, after an increase in 7,, the minimum value of competence ¢ necessary
for TE to occur decreases, so the parameter range for which TE occurs expands. The effect
of an increase in 7, has exactly the reverse consequences: a worsening of the underlying
economy favors TE if there is relatively little trust in the mainstream policy and goes against
TE if this trust is high.

We next study the effect on TE of an increase in the probability that policy matters, while

m, and 7, decrease proportionally, so their ratio stays constant. The result and intuition

are similar to that in Remark 2 with the difference that the ratio Wbi"wg now matters as
this determines whether an increase in 7, increases or decreases the probability of a good

outcome.

Remark 3 I'mpact of Policy Relevance on Tactical Extremism.

?Remark 2 and Remark 3 below respectively draw from Proposition 3 and Proposition 4 in the online
appendix.
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1. Suppose the economic environment is favorable (Wbigﬁg 15 high). Then if the initial
confidence in the mainstream policy (1) is low, an increase in policy relevance (m,)

increases incentives for TE; whereas, if the initial confidence in the mainstream policy

(i) is high, an increase in policy relevance (w, ) reduces incentives for TE.

2. Suppose the economic environment is not favorable (:Tg 18 low). Then, the effects
i 7Tg

are reversed.

3.1 Welfare

Naive intuition would suggest that Tactical Extremism is detrimental to the voter, but there
are trade-offs:

In the first period, the effect is unambiguously negative because TE reduces choice since,
by Assumption 1, the voter always prefers a party with a mainstream platform. Without
TE, the voter has two such parties, and can choose the one with highest aggregate valence
(adding up the policy-specific and non-policy valences); with TE, Party D essentially takes
itself out of the running for this period. So the voter is worse off.

In the second period, conditional on a bad realization of the first period economic out-
come, and conditional on the prior confidence p on the mainstream policy not being too
high, TE is beneficial to the voter. Under these two conditions, the voter has lost confidence
in the mainstream policy, and now wants an alternative: the voter wants to elect a party
with policy e on its platform. With TE, there is one party (Party D) offering such platform
with high competence; without TE, no party would be competent on this extreme policy.

As we detail in Proposition 5, the parameters for which TE is welfare-enhancing do not

13



coincide with the parameters for which TE is an equilibrium phenomenon. We summarize

our welfare findings here.

Remark 4 Welfare implications. If the initial confidence in the mainstream policy
(1) is low, all equilibrium TE is welfare-enhancing, and there are parameters for which TE
is out of equilibrium but it would also be welfare-enhancing (too little TE). On the other
hand, the initial confidence in the mainstream policy (1) is high, if TE does not occur in
equilibrium, then it is welfare-reducing, and for some parameters TE occurs in equilibrium

but it is welfare-reducing (too much TE).

If there is sufficient uncertainty about the mainstream policy’s effectiveness, the voter
would like to “insure” against the risk that the extremist policy turns out to be better, by
assuring that one party has competence on it. Party D is more reluctant to go extreme
because she fully internalizes that TE brings a loss of the probability of winning the first
election, whereas the voter does not care for the identity of the winning party. With strong
confidence in the mainstream policy, the voter does not worry so much about the risk de-
scribed above and focuses on the fact that TE forces her to vote for Party A in the first
period.

In sum, TE benefits the voter if she has enough doubts about the mainstream policy that

she values having a good alternative ready, in case it might be wanted in the second period.
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4 Discussion

We have identified conditions under which one of the two parties in a two-party system
adopts an extreme policy for tactical reasons. We predict that a party is more likely to
engage in this tactical extremism when:

a) its reputation for policy-specific competence in delivering standard, mainstream poli-
cies is poor, and

b) voters’ confidence in mainstream policy prescriptions is not too high, and this confi-
dence is at least somewhat likely to dissolve in the future.

With this prediction in mind, we can revisit our motivating example: the Labour Party
lurch toward the extreme left in 2015. The financial crisis of 2007-09 and its handling by the
New Labour’s government under Gordon Brown had battered the reputation for managerial
competence of the pro-market, centrist wing of Labour, and at the same time, the crisis
and the austerity drives in its aftermath, had undermined voters confidence in mainstream
expert policy prescriptions. Conditions for Labour to engage in tactical extremism were
more favorable after 2010 than at any other time since the early 1980s, when Labour had
last extremism, under Michael Foot. In the 1980s, extremism did not bring success to Labour.
We wonder: will it work now?

Our theory would say: “maybe, but more likely not.” Tactical extremism is a risky strategy
that appeals only to a party at a substantial disadvantage. Adopting an extreme policy, the
party condemns itself to an immediate large electoral defeat in hopes of a future electoral

gain that may or may not materialize. The party bets against the policy prescriptions that

15



are most likely correct, in hopes that subsequent events will prove these prescriptions wrong

after all in the eye of voters. Since these prescriptions are more likely to be right, than to

be wrong, tactical extremism is more likely to fail, than to succeed.
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5 Online Appendix

5.1 Formal Notation and Definitions

We denote by " € {e, m} the policy implemented in period ¢. Note that for each j € {A, D},
ry = xi if the voter votes j in period j, and if the voter abstains, z¥ is 27 or P with equal
probability.

Formally, the economic outcome o; : X x © x Q@ — {0, 1} in a given period is a function
of the implemented policy, the state of nature, and the economic environment, with the
functional form:

1 if wy=gorw =nandzy =70
Ot(xzuaeawt) -

0 if wy=>bor [w,=nandz} # 0
We slightly abuse notation by denoting with o, € {0,1} the realized economic outcome in
period t.
Given our assumption that Party A’s platform in the first period is m, a pure strategy
st X x {A, D} x {0,1} — X for Party A is a platform in period 2 as a function of x?,
W1, and o;. For Party D, a strategy s? is a pair (sP, s?), where sP € X is an unconditional
choice of platform, and s? : X x {4, D} x{0,1} — X is a platform in period 2 as a function

of xP, W), and o;. For the voter, a strategy s’ is a pair (s, s5), where s : X x [— ,ﬂ —

I

{A, D} is a party choice in period 1 as a function of 2P and the non-policy valence ¢;, and
s5: X x{A, D} x{0,1} x X2 x [-1,1] — {4, D} is a party choice in period 2 as a function

of P, W1, 01, 75 and e,. Let S4, SP, and S? denote the strategy sets of each party and of

18



the voter, respectively.
Party j's optimization problem in period ¢ = 1 is:

max {Pr[W1 = j|(s77,8")] + Pr[Wy = j|(s77, Sy)]} )

sieSI

and in period 2 it reduces to

max Pr[W, = j|(s77, s")].

The voter’s preferences in period ¢ over the two candidates are representable by the following

net expected utility function:

EU(A|x,) — EUY(D|zy) = Elo(z},0,w,)] + ¢i* + &, — E[o(2”,0,w,)] — P,

where the first term on the right hand side is the expected economic outcome if Party A
is elected, the second and third represent the competence and (relative) charisma of Party
A, the fourth is the expected economic outcome if Party D is elected and the fifth is the
competence of Party D.

For any implemented policy =} € {m,e} and any economic outcome o; € {0,1}, let
w(xy,01) = Pr[d = m|xY’, 01] be the posterior probability that the state is m, conditional
on observing z¥’ and o0;, and given an unconditional prior probability Pr[f = m] = u. By

Bayes’ rule,

i (m, 0) = —L" (2)



and p'(m, 1) = S22, 0t (e,0) = £ and pr*(e,1) = (i

Definition 1 Agents’ beliefs satisfy consistency if they follow Bayes’ rules wherever applica-
ble, and:

i) period 2 beliefs on 0 are equal to p*,

it) beliefs about €, and w; for each t € {1,2} and at any information set are that &, is
distributed uniformly in [—}l, }J and wy s distributed according to the probability distribution

.

This consistency requirement means that even off-path, after observing an unexpected

action by another player, players stick to their correct beliefs about Nature.?

Definition 2 A strategy profile (s, s, s") and a system of consistent beliefs are an equi-
librium if:

i) Each party j € {A, D} is sequential rational, and, if indifferent at any period t between

e or m, it chooses x] = m;

it) In period 1, the voter votes for A if

Elo(m, 0,w,)] +c+e1 > Elo(x?,0,w))] (3)

and for D otherwise;

ii1) In period 2, for any pair of platforms in each period (x1,x3), the voter votes for A if

E[o(w‘;, 0,wy)] + cz(x’24|:c‘14) + g9 > E[O(QJQD, 0,w1)] + c(x2D|x?)

3 A sequential equilibrium satisfies this consistency requirement. A Weak Perfect Bayesian equilibrium
need not. A Perfect Bayesian Equilibrium notion is not defined for this game.
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and for D otherwise.

5.2 Formal Results and Proofs

We begin by showing that under the assumption that g > 1 the mainstream policy always

wins in the first period election.

Lemma 1 Ifz; = (m,e), then s¥ = A so %' = m and the probability that Party A wins the
election is 1. If z1 = (m,m), then x%¥ = m and the probability that Party A wins the election

.1
zs2+c.

Proof. Recall that the voter is myopic which means that she will maximize only her expected
utility from the first period. Then if x; = (m, ) the voter expected period payoff from voting
Ais:

Elo(m,0,w)] +c+e1 =7+ mpp+c+ ey,

and the expected period payoff from voting D is

Elo(m,0,w)] = 7y + mp(1 — ),

so the net of the two is

Tt +c+er—mp(l—p) = 2mpp—7m, +c+e;

1 1-—4c
> 2, (=
> 7T(2+ ry

1
—Tutce— = =0
) — T Fc :
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since 1 > —%. This implies that Party A wins with certainty. Conversely, if Elo(z?, 0, w:)] =

Ty + Mo if P = m and so Party A wins if &1 > —¢, which occurs with probability % +2c. m

We next show that in the second period, the platform profile x5 = (e,m) cannot occur.

Lemma 2 x5 = (:z:’24, ¥ ) = (e, m) is not part of any pure strategy equilibrium.

Proof. Suppose that xs = (e, m) occurred in any pure strategy equilibrium. If the probabil-
ity of victory for A in this equilibrium is not strictly greater than %, A deviates to x5 = m;

if it is strictly greater, then D deviates to z =¢. m

The following Lemma shows that if the economic outcome is positive in the first period
(and given Lemma 1, this is due to the mainstream policy) then in the second period both

parties will choose the mainstream policy.
D v

Lemma 3 Let (s, s7,s%) be an equilibrium strategy profile. Ifo; = 1, then (s (zP, s%(aP 1), 1), sD(aP, s¢

(m,m).

Proof. By Lemma 1, 2} = m. Given )’ = m and 0, = 1, p*(m,1) = p

T+
= +7fg > u and thus
in period 2, if :E% =m and z, I = e, then the voter prefers party j, for any valence realization.

Hence, both parties strictly prefer to propose m. m

We are now ready to study the case where the economic outcome is bad at the end of
the first period. We have to consider two cases: that with TE in the first period and that

without. We begin with the former. For notational convenience, define the following three
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cutoffs.

(mn — )1 =)

b = (2 =21y — T, — )’
_ L—m
fa = 2(1 —my) —m,’
T, +e)(l—m
by = ( )(1 = 7)

(2 =21, —m, +¢)

Lemma 4 Let (s4,sP,5%) be an equilibrium strategy profile. Then (sg‘(e,A, 0), s2 (e, A, 0))
18 equal to

(e;e) if pel0,m),

(m,e) if welu,ps),

(m,m) if p€ [ps 1],

with second period expected utility for Party A

5 —2c if pel0m),
%‘2”"<1‘2“%) if € (i ps),

3 T2 if p€ fps, 1]

Proof. Note that s{(e,e1) = A implies 2}’ = m, and =’ = m and o, = 0 imply that either
that either wy = b (with probability m,) or w; = n and § = e (with probability 7, (1 — u)),

so that

l—m,— 7
*(m,0) = S n, 4
pHm 0) = py (4)

1-—my

] e m— Let EUS(j|2P, o, p*) denote the expected utility

which is greater than % ift p >

for the voter from electing party j, given z¥ and x5 and posterior u* on the state of nature.
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Now since

EU;(DKG, (676)7/1’*) = 7T9 + Tn (1 - /JJ*) +c and

BUS(Al(e, (e,0), 1) = 7y + 0 (1= 1) + 22

then
. X 1 1 1
Pr[A wins|(e, (e,e), "] =Prles € (e, || == —2c€ |0, =
4 2 2
Whereas,
EUS(DI(e, (m ¢), 1) = 7y + 7 (1 — i) + ¢ and
EUY(Al(e, (m, €), 1) = Ty + Talt® + ¢+ £
thus

Pl wins(e, (m, ), "m0 = Pr [0 € (1, (1= 207(m,0) 5] | )

which is equal to

) (1—my)(4m, — 1)
0 if 0,
tHS ( n(7— 81y — 4my,)
1_7Tg_77n) it e {(1—71'9)(47771 1) ’ (1- g)(1+4ﬂ'n)), and
1 —my — pm, (7T — 87y — 4my,) 7, (9 — 87y — 4my,)
(1+4m,)(1 —m,) )
(9 — 87y —4m,)" )

1
5—27Tn<1—2,u

lifpu € [
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where the cutoffs are obtained by substituting (4) for p*(m,0) in (4) and solving:

l—7my—m 1
nll—2p—4—2 ) = F=.
" ( Nl—@—/ﬂ%) :!:4

Similarly,

EU3(D|(e,(m,m), ") = my + m,p* and

EU3(Al(e, (m,m), u*) = my + T + ¢ + €9,

SO

1 1 1
PI'[A WiHS|(€, (m7 m)u /'L*(m7 0)] - PI'[€2 S <_07 Z:| = 5 + 2c € (5, 1:|

Therefore

Pr[A wins|(e, (e, €), u*(m,0)] > Pr[A wins|(e, (m,e), u*(m,0)] < ¢ < 7, (1 —2u*(m,0))

1 c
* ——— and
& ur(m,0) < 5 o an

Pr[A wins|(e, (m,e), u*] > Pr[A wins|(e, (m, m), u*(m,0)] < 7, (1 —2u*(m,0)) < —c

1 c
& ot 0) > -+ —.

Since A has greater incentives to deviate from (e, €) than D, it follows that (s3'(e, A,0), s5 (e, A,0)) =
(e, e) is a mutual best response for the second period given 2P = ¢, s¥(e, ;) = A and 0; = 0 if
and only if y1*(m,0) < 3—55. Similarly, D has greater incentives to deviate from (m, m) than

27y "

A, so (3‘24(6, A,0), 8P (e, A, 0)) = (m, m) is a mutual best response for the second period given
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1 c c

2P =e, s¥(e,e1) = Aand o; = 0 if and only if u*(m, 0) > %+ﬁ If u* € <§ — 5 I+ m) :
then the mutual best response is (s3'(e, 4, 0), s2(e, A,0)) = (m, €). The intervals for  follow

by simple substitution:

demmm 1 e m-d0-m)
1 —m, — pm, 2 T (2 — 21y — m, — C)
1—my—m, 1 c 1 —my)(mn + )

= — — & —
'ul—ﬁg—,mrn 2+27Tn a (2 — 27y — T, + )

Next we consider the branch of the tree without TE in the first period.

Lemma 5 Let (s4,s7,s") be an equilibrium strategy profile. Then for each j € {A, D},

(s5(m, 4,0), s5(m, 4,0)) is equal to

(67 6) Z.f H € [07 :ul) )
(m7 €> Zf H € [/’Lla /'LQ) )

(m7 m) Zf 2 S [/‘LQJ 1] )

with second period utility for Party A

3 if wel0 ),
§+2c—27rn<1—2u1_”—_”") if € s pg)

l-mg—pmy

%+2C Zf /1’6[/1’271]7
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Proof. Since

EU;(DK’TTL, (67 6)7 ,U,*) = 7Tg + Tn (1 - ,LL*) and

EU;(A’(ma (‘976)7#*) = 7T9 + Tn (1 - M*> + €2

then
. 1 1
Pr[A wins|(m, (e, e), u*] = Pr |:€2 € (0, ‘IH =3

Whereas,
EU; (D[(m, (m,e),p") = mg + 7y (1 — pi*) and
EU; (Al(m, (m, €), ") = Ty + Top* + ¢+ &3
thus
Pr[A wins|(e, (m,e), u*(m,0)] = Prm,u*(m,0)+c+eq > m, (1 — pu*(m,0))]

= prfae (m-awmon -]

which is equal to

_ [ (1 —7,)(—1—4c+47,)
0 if 0
i | (7 — 87y — 4, — 4e)
1—my—m, T (l—wg)(—1—4c+47rn)’ (1 —my)(1 —4c+4m,) and
1 -7y, — pm, | (7T — 87y — 4Am, — 4ce) " (9 — 81y — 4w, — 4c)
[ (1 —my)(1 —4e+ 4my) .
| (9 — 87y — 4w, —4c) )

1
§+2C—27rn (1—2u

lifpu €
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where the cutoffs are obtained from

l—my—m 1
nll—2p—F " ) —c=F=
" ( 'u1—7rg—/urn> ¢ :':4

Similarly,

EUJ(D|(m,(m,m), n*) = my + m,p* and

EUJ(Al(m, (m,m), pu*) =7y + mopt” + ¢+ &2

SO

Pr[A wins|(m, (m,m), u*(m,0)] = Pr[es € (—c, ﬂ = % +2ce€ (%, 1] :

Therefore

Pr[A wins|(m, (e, e), u*(m,0)] > Pr[A wins|(m, (m,e), p*(m,0)] < 0 < 7,(1 — 21" (m,0)) — ¢

1 c
&S ot 0) < = — —

Pr[A wins|(m, (m,e), u*(m,0)] > Pr[A wins|(m, (m,m), u*(m,0)] < m,(1 — 2u*(m,0)) —c < —c

Since A has greater incentives to deviate from (e, e) than D, it follows that for each j €

{A, D}, (s5(m,j,0),s9(m,j,0)) = (e,e) is a mutual best response for the second period

given af = m, s{(m,e;) = j and o; = 0 if and only if p1, < 5 — 35— Similarly, D has greater

incentives to deviate from (m,m) than A, so (s§(m,j,0),s5(m,j,0)) = (m,m) is a mutual
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best response for the second period given z¥ = m, sY(m,e;) = j and o; = 0 if and only if
Mo 2> % If uy € (% — 5 %) , then the mutual best response is (s‘é(m,j, 0), s2(m, j, O)) =

(m, e). The intervals for p follow by simple substitution as before where the new term is

(1—my)
2(1 —my) — m,

l—myg—my

/_L—:

1
- —
l—7my—pm, 2 a

For completeness, we should also consider the actions in the second period, after z¥ =

e and the voter deviates to vote D. Since voters are myopic, this would never occur in
equilibrium and so we omit this analysis which is available upon request. We now move
to characterizing the expected probability of winning for Party A in the both periods as a

function of Party D’s decision to pursue TE or not. We then have the following.

Lemma 6 The total expected utility for Party A over the two periods given P = m is

3 H2e+ 5+ 2 (mg+pm) if p € (7 )
%+2C+%+20_27Tn<1_Wg)+2/“7n(2_2779_7rn) if p€ (1, 1) (6)

and § +2c+ 2 4 2c if p € [py, 1)

while the total expected utility for Party A over the two periods given x¥ = e is

143 —2c(1—2m, — 2um,) if e (i );
142+ 2¢(my + pmy) — 21, (L — 7g) + 2um, (2 — 27y — ) if 0 € [0, t3) 5 (7)
143 +2c if € [pg, 1)

29



Proof. Let E[Py(zP)] denote the probability that A wins the second period election, as
a function of 2P, evaluated before the realization of o;. This can be calculated by noting
that in the second period both parties will choose platform profile (m,m) if either o, = 1
(which happens with probability m, + m,u) or if 0o = 0 (which happens with probability
Ty + 7 (1 — p)) and p is large enough (u > p, without TE and p > pg with TE). In the
remaining cases, where o; = 0 and g is not that large, the probability that A wins follows
from substitution from Lemmas 4 and 5. Putting these together with the probabilities of
winning in the first period (1 under TE and % + ¢ if not) given by 1 provides us the result.

We are now ready to describe our main result which builds on the preceding Lemmas.

Define i3 be the value of y5 evaluated at ¢ = %, namely,

__ (A =mg)(1 4 4mn)
s = 29— 8, — dmy)

Proposition 1 Define the function v by

4(2—7rgl—;urn) Zf e (la?IUZ)
7(/% Tg, 7Tn) -

1+4m, (2u—1—2urg+mg—pmn) - —
éf(wagf,uzrn)g Zf K< (IU’QvluS]

Then, if u € (T, i3] in equilibrium TE occurs if and only if ¢ > ~y. Otherwise, there is no TE

m equiltbrium.

Proof. The probability that Party D wins an election is the reciprocal of the probability
D

that Party A wins an election. Therefore, an equilibrium in which Party D chooses x; = e
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exists if and only if, for the given u, the utility value in Expression 7 is strictly lower than

the value in Expression 6.

For p € (11, i11) , the condition is

1 1 1
§+20+§+26(7rg+;mn) > 1+§—20(1—27rg—2/mn)

1

= Cc> .
¢ 4(2—my — py,)

For p € (p4q, i15) , the condition is

1 1 1
5+20+§+20—27Tn(1—7rg)—|—2u7rn(2—27rg—7rn)>1—|—§+20(7Tg~|—u7rn)—27rn(1—7rg)+2u7rn(2—

1

= Cc> .
‘ 42 —my — pmy)

which the same condition as in the first case.

For p € (pq, p13) , the condition is

1 1 1
§+26—|—§+20>1+§—|—2C(7Tg—|—,uﬂ'n)—27Tn(1—7Tg)—|—2/L7Tn(2—27Tg—7Tn)

P 1+ 4m, (pmy, + 2umy — w0 —mp) 1 4+4m,(2u — 1 — 2umy + 7y — pmy)
c = .
42 —mg — py) 42 —my — pmy)

We just define v to be function that represents these lower bounds for different values of

Oc T

0, the largest value of u for which this case applies is the case with 7i;. m

. . . . . . . 8 ™ Tn—
and it is easy to show that it is continuous. Finally, Since s _ 2 (mg — 1) ( ol

= —TgTinT-
c—2Tg—Tpn+2)

We next look at comparative statics, beginning with u:
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Proposition 2 For any p € (i, fi5) , 7y s a strictly increasing function of .

Proof. For any i € (ji, j15) ,

For any 11 € (1, H3) ,

0 d <1—|—47rn(2u—1—2u7rg+7rg—wrn))

o'~ du 42— 7y — py)
1 —24my, — 127, + 8#3 + 8mgmy, + 17
= —Tp )
4 (g + pry — 2)°

which is strictly positive if and only if

—24my — 127, + 877 + 8mgmy, 4 17 > 0,

which holds. Finally, v is not differentiable at p1 = 1, but since 8%7 and 2~

N—>(Mz)+

are strictly positive, the result still holds. m

The Proposition below looks at the comparative statics when we increase 7, for constant

7T,. Define

and

N (1\&) 27y + 2v/2+/2m2 + 14 272 — /2m,/272 + 1 — 4
T, =\~
7 4 2712 + V2

-1 1 VA2 +2

2 2m, 47,
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Proposition 3 If 7, < w7, then v is a strictly increasing function of m, for p < p, and
strictly decreasing for p € (pio, fis). If 7y > m, then (1 > p, and vy is a strictly increasing

function of w, for p < i and strictly decreasing for p > ji.

Proof. For any p € (i, i),

a 1 50
awgv 4(2 — 7y — pmy,)? .
For any p € (5, Ti3) ,
0  1+4m(—2p+2pPm, 41— 2umy)
(97?5,7 B 42 -7y, — pmy)?

which is strictly positive if

1+ 4dm, (=2 + 27, + 1 —2um,) > 0

S p <,

and strictly negative if vice-versa.

Note that for 7, < 1—, (true by definition) and m,, >  (true by assumption), m, < 7}
implies 1 < py, and then p € (uy, 13) implies > fi, so if w7, < 7y, 7 is a strictly increasing
function of 7, for 1 < p, and strictly decreasing for u € (i, fiz). Whereas, if 7, > w7, then

[ > 15 and %7 is strictly positive for p < g and strictly negative for > . =

constant.

Now instead we increase m, leaving the ratio p =
Ty + T
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Proposition 4 There

* JR—
™= "

(1—p)2-p) _ 1

exists values

) / (u+p—2pp) (24p+8p—17p2 —5p —8u2 p> —4211p+1611p> +241:% p)
— — and
(p—) (u+p—2pp)
_ —1lp+ 4p* + 8
Fo™ Toap 1 8p2 + 17

(1 -
2( p

such that if m, > w, and > p, then v is a strictly increasing function of m, whereas if

either of those conditions are strictly not satisfied then v is a strictly decreasing function of

Tn.

Proof. We have two cases

1. For any p € (ﬁ, %) = (I, p) »

I—p
4(—p —2p+ pp + pmy — prp + 2)

’7/:

so that the derivative of this with respect to m,, given the constraint, is equivalent to

an increase in 7, + m, and so a decrease in m,. Thus,

So

This implies

dvy vy
—>0& — <0
omy oy,

8_7:1(1_ ) P—H

om, 4 (=g —2p + myp — myp + pip + 2)°

— >0 u>
o, w=p
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1—7gy)(1+4my,
2. pe <M27 _ﬁn(g_—ggig_tmn))) - Now

_ 1 Ap+6p+4m,—3p2 —8up+Aapp® —Apm i —4pri —4p® T, +8upmi+8pup?my —8upmy —3
7T 3y —p—2p+pptHpmy—pmp+2

and

oy 14(p*u)(/Hrpf?up)ﬂ%78(1#))(27u)(u+pf2up)ﬂb+(1*p)2(7u+5p74u2716up+8u2p+8)

om, 4 (1=p)(—p—2p+mpu—mpp+pp+2)°

The sign depend on the sign of the numerator which is a quadratic function of m, with

extremum at

. (1=p)(2—p)

7Tb —
pP—H
and two roots
A (1=p)(2—p) 1 . V/ (u+p—2p1p) (2411+8p— 172 —5p2 —8u2 p% —4211p+1611p2 +24412 p)
™ = p—p + 2 (1=») (p— 1) (u+p—2pp)
(1—p)(2—p) 1 V/ (btp—201p) (2411+8p—171% —5p2 — 82 p2 —42up+1611p2 +24112 )
A )

p—t 2 (o—1) (pt+p—2pp)

It can be shown that for our parameter values both roots are real valued. This means
that if p > p then we have a strictly convex quadratic function with global minimum
at 7} which has roots at 7' > m; and 7 < m;. So this is negative in the interval
( B _A

Ty, T ) . If p < p then we have a strictly concave function with global maximum at

77 which has roots at ;' < 7} and 77 > ;. So this is positive in the interval (i}, 7f) .
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Further, since

7Tg+7Tb:1 7Tb:1—7'('n:>1 m<leml-p

—p —p
it easy to see that if p > p then 73 > 1 — p while if p < p then 7} < 0. So:

e If p > 1 then we have a strictly convex function with constrained global minimum
at 1 — p. So this is negative in the interval (min(r{,1 - p),1— p)
e If p < pthen we have a strictly concave function with constrained global maximum

at 0. So this is positive in the interval (0, max (wf , 0))

From now on, let 7; = 72. We can now compare 7} with 0 and 1 — p. We can show

that

(1-p)(2—p) 1 (1-p) / (1+p—211p) 241+ 8p—17p2 —5p2 —8u2 p% —4211p+1611p2 +24112 p) <0
p—p 2 P (p—1) (u+p—2pp)

< g (16p 3/ —48p 1 3207 + 43 + 1) o 1> i (16p+ V3\/—48p + 3292 + 43 + 1)

and since both expressions are greater than one this always holds. So 77 > 0. Now

(1-p)(2-p) 1 (1-p) / (u+p—211p) (24p+8p—17p2 —5p2 —8u2 p? —4211p+1611p2 +241:% p)

pH (p—) (p+p—21p) <l-p

: —11p+4p°+8 _
iff > st = Mo

Noting that p, > p iff p < % < p we can summarize this as follows:

a. If 4 < i, < p then the derivative of interest (with respect to m;) is positive.
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b. If p > p > p, then the derivative of interest is positive in the interval (0,7;) and

negative otherwise.

c. If 4 > p, > p then the derivative of interest is positive in the interval (O,Wf) and

negative otherwise.

but this implies that

vy
o,

>0 p>p, and mp > T

We should add that 1, is increasing in p. This means that for a given ,, the condition
8877” > 0 tends to hold when 7, is high relative to m, and the reverse otherwise. We now turn
to welfare analysis where the comparison is between the equilibrium outcome in Proposition
1 and the platform choices that a social planner would choose if this planner is trying to
maximize the voter’s utility over two periods. We obtain the result below which implies that

in equilibrium there is too little TE from the planner’s perspective when p is relatively low

and too much when g is relatively high.

Proposition 5 There ezist a value i € (jiy, j13) and v° € [0, }1] such that the social planner

prefers tactical extremism iff ¢ > Y°. If i < i then ¥© < v whereas if u > 1 then v© > .

Proof. We consider three cases where ot < p < pg, py < p < pg and py < p < pg and
for each we determine conditions on ¢ such that the planner would prefer TE and then
compare with the equilibrium ~. Note first that in the first election, if both parties choose
platform m then the voter has a choice of voting for A which gives her non-policy utility
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¢+ ¢, or for Party D which gives her non-policy utility 0. In case of TE, given our parametric
assumptions, then A will win for sure so that the voter gets non-policy utility ¢ + ;. This
means that TE lowers the voter’s expected utility whenever ¢ 4+ €; < 0 or, more precisely,

the expected loss from TE is

E[C+€1|C+€1<0]PF[C+€1<0]—/ 2(c+t)dt = —c* 4+ zc — —.

=

1. If u € (@, py), then we have that conditional on a bad outcome, TE has an advantage
since max (€2,¢) > max (€2,0). In particular, this matters when 5 < ¢ and so the

expected gain from TE is

Elc — eslez € (0,¢)] Pres € (0,¢)] + ¢Prles < 0]

c 0 1
= /Q(C—t)dt—l—c/ 2dt250(20~|—1).
0

N

The voter prefers TE if

1 1 1
— 4 —c— — 1— —c(2c+1
¢+ 16—|—(7rb—|—( ,u)7rn)2c( c+1)>0

1 1
4:)—(7rg~|—pﬂrn)02+5(2—7rg—u7rn)c—E>0

1 1
AR+ = (2-N)e— —
& 0—1—2( )c 16>0,

where we have used the substitutions 7, = 1 — 7, — 7, and A = 7, + pum,. Then the
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two roots are

2+ VBA+ N4 1 2-VBA+N+4 1
AN 1 AN 4

The term under square root is positive and so the two roots are well defined. Also, we

can rewrite the two roots as

1 1 1 1
= d — — - _
on g gy s
where [ = —V_‘:”}JMJHL > 0 and since A < 1 the first root is greater than }L, which

means it is outside of the admissible range. So, the correct root is v© = ﬁ — }L —f.

Comparing 79 to the equilibrium boundary

yields
< —
oA 4 12— 1)
so for pu < py, VO < 7.

. If p € (pq, pty) then we have that conditional on a bad outcome, TE yields a second

period benefit, since max{pu*(m,0) + ¢ + e3,1 — p*(m,0) + ¢} > max{p*(m,0) + c+
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9,1 — p*(m,0)}. In particular, there is no benefit from TE if
p(m,0)+c+ey>1—p*(m,0) +c,
or equivalenlty, if e > 1 — 2u*(m, 0); whereas if
1—p*(m,0)+c>p*(m,0)+c+ey>1—pu"(m,0),

or equivalently, if e € (1 — 2u*(m,0) — ¢, 1 — 2u*(m,0)), then the expected gain from

TE (times the probability for this case) is

1—2p*(m,0)
/ 2 (1 — p*(m,0) +c— p*(m,0) —c—t)dt = .
1

—2p*(m,0)—c

Finally, if

1—p*(m,0)+c>1—p*(m,0) > pu*(m,0)+ c+ e,

or equivalently, e5 < 1 — 2u*(m,0) — ¢, then the expected gain from TE (times the

probability for this case) is

1-2p*(m,0)—c 1
/ 2cdt = ¢ (5 —4c —8u*(m,0)).

N

This means that the voter prefers TE whenever

-+ %c — % + (mp + (1 — p) ™) (%0(5 —4¢ — 8u*(m,0)) + c2) >0. (8)
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Substituting in the value of p*(m,0) (Expression 2), inequality 8 becomes

1 T 1
— 2 =7y — )4+ = (14 (mp+ (1 = p) 7, -8 —— >0
( g )% )C 2( ( b ( ,LL) )(5 (1 ,u) ) b))c 16 >

1 1
<:>—(2—7Tg—mrn)c2+5(—8u—57rg+8,u7rg+3mrn+6)c—E>0

1 1
@—Ac2+§(2—A)c—1—6+2[(A—l)c2+((2ﬂ—1)A+1—2M(—7rn+;mn+1))c] >0

<:>F(c,,u)——Ac2+%(2—A)c—1—16+2[(A—1)02+((2,u—1)(779—1)4—/””)0] > 0,

where —Ac? + 3 (2 — A) ¢ — 1 is the condition from the previous case. Consider the

term in square brackets. Its derivative with respect to u is negative:

a ([ =1+ (= 1) (my = 1) + 17y, )

i :27rg+7rn+c27rn—2<0

for any c. The derivative of the term outside square brackets is also negative

d ([—ACQ + % (2-A)c— 1_16]A:7rg+l“rn>

1
i = =53¢ (2¢+1)

for any c¢. So the expression F' (¢, 1) as a function of p, for any ¢ is minimized in our
range for u = p,. Now, this is a function F (¢, 1) quadratic and concave in ¢ which is

negative for ¢ = 0 and so if we select the smallest possible © the roots in ¢ that solve

F(c,p) =

are going to be the closest to the maximum. If the upper root is above ¢ = }1 then only
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the lower root matters and this will therefore be the highest possible value of the root

in our range - the worst case scenario. We now study these roots. So
1 2 2
F(c,py) = G (16¢ + 16¢°A — 8cA — 32¢° — 1)

which has roots

12-A+V=3A+A2+2 12-A—V-BA+A7+2
4 2_A anc g 2_A

The term in square roots is always positive, so the first root above is clearly greater

than %. So the relevant root is

12—A—\/—3A+A2+2
4 2—A

and it is easy to see that }12’/\’”2’_3/’\”/\2*2 < . This is the worst-case scenario cut-off

so, although this is not v?, still we must have v° < }12_[‘”;)’/1\\“\2” <.

I py < p < pg then we have that conditional on a bad outcome, TE does not have an

obvious advantage. We have

l—p+e>p e < 5
(1—m)(L+0)
2—-2m,—m, (1 —c¢)

&<
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but

o (A=m) (A +0
221, —m, (1 —¢)

(1—m,)(1+¢) B
221, —m, (1 —¢) M2 = 20(1_779)(

1—my—m,
T (2 =21, — 7, +¢)(2—2m, — 1, (1 —¢))
l—my—m,
221, —m,) (2—2my — 7, (1 —¢))

Is = 2c(1—m,) (1 —m,) >0

>0

so that this condition discriminates between the two cases. This means that if

(1—m,y) (14 ¢)
221, —m, (1 —c¢)

<K< pg

then there is either no advantage of TE or a disadvantage. We therefore, from now on,

assume

(1—my) (1 +c¢)
2-2m,—m, (1 —c)

Mo < fb <

In that case, if

pwtctes>1—p 4+c>p, e >1-2u"

then there is no advantage to TE. If
l—p+e>p4+cetea>p e —c<e<1-—2u"
then the expected gain from TE (times the probability for this case) is

1-2p*
/ 2(1—p +c—p* —c—t)dt = (c—2u* +1)°

C

43



If

l—p +e>p " >p" +c+eys —c> e

then the expected gain from TE (times the probability for this case) is

e 1
/ 2(1—u*+c—u*)dt:5(1—40)(0—2/[“1-1)

1
4

This means that the voter prefers TE whenever

1 1 1
—62+§C—1—6+(7Tb+(1—ﬂ)7rn) <(c—2u*+1)2+§(1—4c)(c—2u*—|—1)> >0

1 1
<:>—(2—779—/mn)02+§(2—7rg—mrn)c—1—62>0

1
<:>—(2—A)02+%(2—A)c—EE:G(C,M)>O

where

_ 80u44Tmg—64p® —247w2 —64p w2 —8u w2 —160um g —33umy, +80umE+128% o +48u m, — 48P Ty mn 4-32um g T —23
- 1-A

Y

Now, G (¢, i) has two roots

12—-A—/(2-AN)(2-Z—A) d12—A+\/(2—A)(2—Z—A)
4 2_A ey 2 A

where the second root for the usual arguments does not apply. In the first root the
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term in square root will be positive for p = u, because

12—A—+y/(2-AN)(2-Z-A)
4 2—A

B 12—A—M—&LHV+2
|4 2—A

H=pt2

where the term on the l.h.s. is the root we studied in the previous case. We know this

is well-defined and implies

G (¢, py) = F (¢, pp)

so let

o 12—A—\/2-AN)(2-X—-A)
T4 2— A

N

Now note also that

<?G (1=my) {1 +0) ):—14@—1f<0

"2 =21, — 7w, (1—¢) 16

All of this implies that if v is a strictly increasing function of u (clearly it is continu-

ous), there must exist a i < 27(;;3—% such that

N o l+dr,(um, + 2umy, — w1, — )
i) =) =

A2 — my — pimy)

and v° < v for pu < 7i and vice-versa for y > i proving our result. So now we study
VO <y for p < i

9~° B 1 \/ 2=A (_8y— 5y +8umy+3umn+5)2
Op 8 (A — 1) (Bubmyrsumy+aum,+5) (A2

x (807 + 27w, — 647> + 1675 + 24pum, — 43mym, — 19ums + 1675w, + 16pm w4+ 16pm2m, — 40um,
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The first term that needs to be signed is

(=8 — by + 8umy + 3um, +5)

which is decreasing in p. But

1- — n
Tg v ~0

_8 — 8 3 n 1—m 1+c :21_ 1_4
(=8t — 57y + Sumy + 3um +5)]M:% (1 =) ( C)z—2wg—m(1—c)

and so this is positive over our interval of interest. Now

(807Tg + 277w, — 647?3 + 167r2 + 24pum, — 43mym, — 19,u7772Z + 16#37% + 16u7rg7ri + 16,u77§7rn — 40pmymy,
=, (=407, — 197, + 167 + 16Ty, + 24) p — (1 — 7y) (—487y — 27m, + 167 + 167y, + 32)

=m,Bu—(1—m,)C

Now,

B = (—40m, — 19w, 4 1677 + 167 7, + 24)

is decreasing in 7, so setting 7, = 1 — m, (as large as possible) makes it as small as

possible and we get

[Blr,—1-m, = [(—407, — 197, + 1675 + 16mgm, +24)] | =5m,
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So the whole expression is increasing in p. That is,

(B — (1 =7g) C] _ (1ompave > B — (1 —mg)C

H= 2—27g—mn(l—c)

and we get

1—7
B — (1= 7)Cl  (rare = 2(1—m,) (487, + 23, — dem, — 1672 — 16m4m, — 32) ————
M=m g 2 — 27Tg -

where every component is obviously positive except for

487y + 231, — dem, — 16w, — 167y, — 32

which is increasing in 7,. So setting 7, = 1 —m, (as large as possible) makes it as large

as possible and we get

[487Tg + 237, — 4dem, — 167r§ — 16w m, — 32] =—7, (4c+9) <0

mTg=1—7n

This proves that

0> [m,Bu—(1=7my)C] (s > mBu—(1—my)C

H=3arg—rn(i—0)

But, then going back to Bg—o all component are positive except for A — 1 at the denom-
w
inator which is negative and the expression 7,Bu — (1 — m,) C which we just studied.

(0]
Hence 38L > 0.
w
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