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Proposition 4 has a significant consequence for the
quality of challengers contemplating entry. Suppose the
highest quality challenger also has the highest cost of
running. She must then anticipate that in equilibrium
the fact of high opportunity costs will afford her no
advantage relative to other eventual challengers, be-
cause some poorer quality potential challengers will
be willing to enter. The expected benefits of running
will therefore be diluted by the reduced probability of
victory, while the high opportunity costs remain undi-
luted. We have the following corollary:

Corollary 1. Given positive correlation between qual-
ity and cost of running in the set of potential challengers
N, the highest quality challenger(s) may not run even if
a lower quality challenger does.

This result echoes the crowding-out effect in Remark
3, and points to a second causal mechanism wherein
highly-qualified challengers are discouraged from run-
ning. We return to the consequences of this crowding
out in the Discussion Section.

Decentralized Information Acquisition

There are two salient ways in which the informational
environment of electoral competition may be more
decentralized than we have described in the preced-
ing analysis. First, the likelihood that a voter becomes
informed about the relative competence of candidates
may not be based on the voter’s own intentional choice,
but rather on the largely unpredictable vagaries of the
campaign (e.g., scandals). Even if it is based on inten-
tional choice, it may be driven by purely idiosyncratic
motivations, for example because the voter enjoys fol-
lowing politics. Such reasons are best seen as exoge-
nous from the perspective of the potential challenger.
The predictions of the core model are robust to this
possibility. If the probability the voter becomes exoge-
nously informed is sufficiently high, or if the net non-
policy benefit to the challenger from winning is low,
the voter’s behavior will correspond to Case 2(a) in
Figure 2: if a challenger enters, the voter will vote to
replace the incumbent. Otherwise, the voter’s behavior
will correspond to Case 2(c): if a challenger enters, the
voter will retain the incumbent with positive probabil-
ity. A more realistic synthesis would perhaps be one
in which the probability with which the voter becomes
informed is in part a function of her own choices and
in part beyond her control. In that case, the condi-
tions under which the voter might invest in becoming
informed would differ, but our comparative static pre-
dictions concerning the effects of marginal changes in
the model’s parameters on the voter’s decision to do so
would not.’

Second, the informational environment is also de-
centralized owing to the multiplicity of voters. How
should this consideration affect our account of voter
learning? If the interests of voters are aligned, and

9 These claims follow from Lemma 3 and the challenger’s best re-
sponse correspondence.

there is no coordinated communication among them,
the strategic environment may be characterized by a
free-rider problem: the probability that a single voter’s
decision to become informed would affect the elec-
tion outcome would be minuscule, and so, therefore,
would be the expected differences in voter welfare due
to such learning. Under such circumstances, we would
only expect to see voters learning if the cost of doing
so were similarly small. To the extent that we believe
that political learning is, in fact, relatively inexpensive,
the model with a single voter may be viewed as a rea-
sonable approximation of this environment. '

Alternatively, coordinated communication may be
possible in an environment where voters take cues
from elites and thereby mitigate the collective learning
problem. However, a voter’s reliance on elites creates
an agency problem: elites may misrepresent their pri-
vate information given the incentives to collude with
candidates or become candidates themselves. A fur-
ther consideration that becomes critical given mul-
tiple voters—ideological heterogeneity—compounds
these difficulties. Our core model sets this heterogene-
ity aside because the focus on a single, representa-
tive voter to capture the conflict of interest between
her and the potential challenger made questions of
ideological disagreement superfluous. Such disagree-
ment is no longer superfluous given multiple voters.
Even if all voters value the competence of the office-
holder, each will weight the tradeoff between compe-
tence and policy preferences differently depending on
the relative ideological distance of the candidates (cf.
Groseclose 2001; Stokes 1963). In such circumstances,
informative communication among voters is further
undermined, because voters will find (potentially) ide-
ologically disparate information sources untrustworthy
(cf. Austen-Smith and Feddersen 2005).

In light of the preceding, extending the model to
incorporate a multiplicity of voters would not alter the
basic intuitions of the model. Inferior challengers will
still be deterred by the threat that voters may learn of
their deficiencies or choose retention rules that some-
times result in the incumbent’s reelection. Owing to the
problematic nature of communication in decentralized
electorates noted above, the individual voter will still
have to decide at the margin how much attention to pay
to arace. To the extent that this decision is made in dif-
ferent political environments, our equilibrium analysis
provides a systematic account of how that decision will
vary according to the particular incentives that those
environments create.

DISCUSSION

In this section, we discuss how the results of our formal
analysis shed light on three issues central to the study of

10 Martinelli (2006) shows that, given a large electorate and a suffi-
ciently low cost of becoming informed, voters in majoritarian elec-
tions with two fixed candidates will acquire enough information to
effect selection of the best alternative: while information acquired
by voters decreases with the size of the electorate, it does so more
slowly than the corresponding accrual of informational benefits.
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elections: retrospective voting, the incumbency advan-
tage, and the consequences of electoral competition for
voter welfare.

Retrospective Voting

The term retrospective voting generally refers to the
positive association between easily observable mea-
sures of incumbent performance and subsequent per-
formance at the polls. A common interpretation of this
relationship locates its origins in a voter decision rule
that takes the incumbent’s success or failure in office
as an indicator of future performance (Fiorina 1981;
Key 1966; Kramer 1971—but see, e.g., Ferejohn 1986
for a mechanism based on moral hazard). As we noted
previously, more recent formal work has embedded this
conception in adverse selection models of elections. A
result common to these efforts, which assume exoge-
nous challenger entry, is that if performance in office
surpasses a critical threshold, the voter will infer the
superiority of the incumbent to the challenger.

In this paper, we have characterized an alternative
mechanism to account for a positive association be-
tween retention and performance in light of strategic
entry decisions by challengers and asymmetric infor-
mation between them and voters. This mechanism is
based on the deterrence of relatively unqualified can-
didates, which emerges as a consequence of the inter-
action between the incumbent’s observed performance
and the possibility of voter learning.

When incumbent performance is strong, a poten-
tial challenger is unlikely to be sufficiently qualified
to justify the expense of a serious campaign. This ef-
fect typically secures the electoral prospects of the
high-performance officeholder. That deterrence yields
a positive correlation between incumbent performance
in office and at the polls has important implications
for empirical research. In particular, it suggests that
evidence of such a correlation (e.g., Ebeid and Rodden
2006; Peltzman 1987) is consistent with voters making
inferences about incumbent quality when they matter
least: in uncontested races or in the presence of sacrifi-
cial lambs, for example.

By the same token, the fact of a serious challenge is
informative to the voter. It suggests that the incumbent
was insufficiently qualified to deter the candidate who
has entered the race. Our analysis implies that even
incumbents who perform well will often lose when con-
fronted by a serious challenger. The systematic obser-
vation of such instances need not imply, however, that
voters’ retention decisions have little to do with perfor-
mance in office or candidate competence. Given asym-
metric information between voters and challengers,
such instances are consistent with voter evaluation of
incumbents in light of the information conveyed by the
decisions of challengers to enter.

Conditional on entry by a serious challenger, the
probability the uninformed voter becomes informed
or votes to retain the incumbent may vary with the
incumbent’s performance. However, the source of this
variation is not the voter’s inference of the incumbent’s
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superiority or inferiority. Rather, voters associate dif-
ferent levels of performance with different levels of
incumbent competence, which in turn tempt different
pools of potential challengers to contemplate entry.
The voter’s strategy regarding whether to become in-
formed and for whom to vote adapts to this varia-
tion, deterring weak challengers from entering in the
process.

Thus, as distinct from previous retrospective voting
models, the voter’s evaluation of the incumbent is in-
separable from the entry decision of a serious chal-
lenger. In effect, such entry attenuates the value to the
uninformed voter of relying on performance to assess
an incumbent’s relative merit. The extension of the
core model that posits the possibility of dabbler candi-
dates, then, permits us to document conditions under
which this ability will be restored even given strategic
challenger entry. The absence of “performance cuing”
in favor of the incumbent in the core model and its
presence in the same model with dabblers provides us
with counterfactual support for the claim that, all else
equal, it is the presence of dabblers that is responsible
for such cuing.

Empirical scholars of elections have recognized the
importance of entry by viable challengers, and have
focused considerable effort on developing measures of
candidate quality (e.g., Green and Krasno 1988; Jacob-
son and Kernell 1983). Entrance by “high-quality” can-
didates produces lower vote margins for incumbents.
Were such measures simply proxies for high opportu-
nity costs, these results would be consistent with our
model’s predictions. As a practical matter, however,
existing quality measures are better thought of as in-
dices of candidate characteristics that proxy likeability
and campaign skill in addition to opportunity costs.
Challengers with previous experience may rank highly
on all three dimensions. By contrast, celebrities often
have little to lose by running, though their name recog-
nition earns them high scores (e.g., Krasno and Green
1988).

Our model provides novel predictions about how
voters will respond given variation in the opportunity
costs of challengers who do enter races. First, it predicts
that entry by challengers with high opportunity costs
will lead voters to revise their estimates of incumbents
downward, and that the absence of entry will lead to
an improvement in those estimates. One could test
this prediction in an experimental setting or in panel
surveys, relying either on experimental manipulations
of a hypothetical candidate’s entrance decision or ac-
tual entrance decisions by challengers with opportunity
costs believed to be high. In a simple “horse-race” anal-
ysis, entrance by a challenger will nearly always induce
the incumbent’s vote share to decline from 100%. A
more useful approach would compare evaluations of
the incumbent before and after the challenger’s en-
trance decision.

Second, our model predicts that variation in chal-
lenger opportunity costs will affect how voters respond
to a competitive race. For example, when challenger
opportunity costs are low, voters are (weakly) more
likely to invest in becoming informed. One promising
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route to testing this prediction is to rely on the natural
experiment provided by the imposition of term limits
for state legislators. Those legislators not yet bound
by term limits who choose to run for higher office
(e.g., Congress) usually relinquish their current office
voluntarily. As such, they face high opportunity costs.
Those who are bound by term limits, however, have
less to lose from seeking higher office. The model antic-
ipates that voters will respond differently in each situa-
tion, despite the fact that challengers in both situations
would score high on traditional measures of candidate
quality.

Incumbency Advantage

Empirical research on elections has documented sub-
stantial growth in pro-incumbent bias across a number
of federal and state offices (e.g., Ansolabehere and
Snyder 2002). Our model sharpens our understanding
of the sources of this bias by highlighting two distinct
ways an incumbent may retain her seat. First, an in-
cumbent can retain office if a serious but less attrac-
tive challenger enters the race only to be vanquished
at the polls. Second, she can retain office if she runs
unopposed or against a token opponent easily distin-
guished as implausible. Empirically, the “incumbency
advantage” refers to a high unconditional probability
of incumbent victory.

To the extent that the benefits of office and costs
of challenging and becoming informed reflect features
of the political environment, the comparative statics of
our core model suggest that the sensitivity of the incum-
bency advantage to these features is contingent. For ex-
ample, in some cases increasing the cost of challenging
will augment the incumbency advantage by decreas-
ing the likelihood that a challenger enters the race. In
other cases, however, increasing the cost of challenging
will affect the voter’s response when a challenger does
enter the race. The voter will be more likely to give the
challenger the benefit of the doubt when he does run,
to the clear detriment of the current officeholder.

The fact that the incumbency advantage is engen-
dered by the choices of both challengers and voters
has implications for both the theoretical and empirical
literature on elections. Previous research has pointed
to selection as an important factor contributing to the
incumbency advantage (e.g., Ashworth and Bueno de
Mesquita 2005; Zaller 1998): High-quality incumbents
tend to be retained, so over time the average quality
of incumbents exceeds that of the pool of potential
challengers. Our model suggests an important com-
plementarity between selection and challenger deter-
rence, which would emerge if the game were played
repeatedly. Incumbents who retain office are more
likely to be highly qualified than those who lose, and
those who are more highly qualified are apt to be more
successful at deterring challengers. Successfully deter-
ring serious challengers can improve an incumbent’s
reputation further, which will translate into enhanced
deterrence.

A related body of empirical scholarship has sought
to distinguish the direct effect of incumbency status
on voters’ evaluation of candidates from its indirect
effect on entry decisions by challengers. Evidence for
the indirect effect emerges from Stone, Maisel, and
Maestas’s (2004) survey of individuals identified as po-
tential challengers in House races. They find that poten-
tial candidates who evaluate the incumbent’s personal
qualifications highly are less likely to contemplate en-
try. Cox and Katz (1996) link this behavior to the over-
all growth of the incumbency advantage, arguing that
incumbents in the U.S. House have grown increasingly
capable of deterring qualified challengers and that the
resulting quality gap has grown more important over
time. Levitt and Wolfram (1997, 57) attribute similar
results to the dramatic increase in campaign spend-
ing, which will have the greatest impact on challengers
with high opportunity costs. To the extent that opportu-
nity costs and measures of qualifications for office are
correlated, these findings are broadly consistent with
our theoretical account that rising opportunity costs
deter serious challengers or increase the likelihood
voters reward serious challengers who do enter the
race.

However, if voters can distinguish prior experience
or name recognition from the personal cost of running,
our model suggests caution in interpreting these data.
On the one hand, an increase in opportunity costs over
time should translate into electoral rewards for serious
challengers who enter races. On the other, rising costs
for some candidates could produce an increase in the
proportion of challengers traditionally coded as high
quality who are in fact dabblers. If voters cannot dis-
tinguish dabblers from serious candidates, or if serious
candidates are crowded out, challenger performance
would decline even in ostensibly competitive races.
This ambiguity points to the need to differentiate name
recognition and experience from the personal oppor-
tunity costs of running, and to consider the conditions
under which voters might succeed in assessing differ-
ences in the latter.

Electoral Competition and Voter Welfare

Our analysis points to several novel implications of the
properties of electoral competition for voter welfare
(cf. Cox 1987; Myerson 1999). It is useful to think of
the costs to potential challengers of running for office
as being composed of two distinct elements: one en-
vironmental or institutional and the other specific to
the particular individual. The former is influenced by
features of the political world such as laws governing
ballot access and public financing, and the cost of run-
ning campaigns in specific media markets. The latter
is affected by factors such as the candidate’s personal
resources and foregone employment opportunities.
Our results imply that lowering the cost to chal-
lengers of entering a campaign will either increase
the probability that a challenger enters a race or
have no effect. Note, however, that this more competi-
tive electoral environment does not necessarily benefit
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the voter. From the voter’s perspective, the ideal policy
is one that makes a candidate’s costs of entering exactly
offset the non-policy benefit of holding office (k = b).
In that case, inferior challengers would not run while
all superior challengers would, and the voter could in-
fer the superiority of a challenger without additional
investment in learning. Our comparative statics analy-
sis suggests that reducing the cost of entry below this
optimal calibration will yield greater political competi-
tion, but in the form of entry by relatively unqualified
challengers, to the detriment of the voter.!! Increasing
this cost above the optimum will reduce competition by
crowding out superior challengers, also to the voter’s
detriment. Alas, calibrating the social optimum by ad-
justing ballot access or public financing of campaigns
is likely to be difficult, owing both to heterogeneity
among potential candidates and to likely differences
in preferences over the policy consequences of institu-
tional change.

Apart from the cost of entering, our analysis iden-
tifies two additional features of the electoral environ-
ment with fundamental consequences for voter wel-
fare: the possibility of entry by multiple candidates,
or that a candidate might derive benefit from running
even if he loses. In both circumstances, highly qualified
challengers may expect to encounter difficulty distin-
guishing themselves from their less qualified counter-
parts. As a consequence, they may be crowded out
of some races altogether. Reform proposals that seek
to encourage candidate entry by reducing the cost of
running must therefore take into account the distribu-
tion of individual opportunity costs among different
potential candidates and voter uncertainty regarding
them.

CONCLUSION

This paper has examined the interaction between
strategic challenger entry and the ability of voters to
learn about candidates in elections when candidates
possess information that voters lack. We demonstrate
that if mounting a challenge is costly, the fact that a
race is competitive can convey valuable information
to voters about the relative merits of candidates. The
possibility that voters may become informed about can-
didates can deter a less competent potential challenger
from entering a race. By the same token, the possibility
that they may not become informed can deter a strong
potential challenger if he cannot distinguish himself
from weaker counterparts. We explore how this logic
of deterrence varies across different electoral environ-
ments.

Our analysis yields four additional insights. First,
correlation between incumbent performance in office
and at the polls may emerge largely via deterrence,

1 Gerber (1996) arrives at a similar conclusion with respect to cam-
paign finance: Highly qualified candidates in his model can more eas-
ily attract contributions through the sale of favors to donors, and in
so doing reveal their qualifications through well-funded campaigns.
Public financing eliminates the market for favors in which politicians
raise funds, but can also eliminate this separation mechanism.
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and not because voters believe that incumbents who
perform well are more qualified than the candidates
who run against them. In fact, costly challenger entry
can neutralize the positive effect of performance on
a voter’s assessment of an incumbent. Second, deter-
rence of less qualified challengers complements the ad-
vantages more qualified incumbents have in retaining
office; these factors are mutually reinforcing. Third,
manipulating the electoral environment by increasing
the benefits of holding office or reducing the cost of
running may significantly alter an incumbent’s electoral
fortunes. These fortunes may be diminished when such
manipulations increase the likelihood of a serious chal-
lenge. They may be enhanced, however, when holding
office is so tempting that voters view challengers who
do enter with skepticism. Fourth, reducing the costs
of challenging can increase political competition, but
this may not benefit voters: Inexpensive challenges are
generically less informative to voters, and low barri-
ers to entry may lead some qualified challengers to be
crowded out of the field.

We have described several ways to proceed in test-
ing the empirical implications of the model. A natural
next step in our theoretical approach is to incorpo-
rate strategic action by incumbents. In particular, how
are voters’ inferences affected if incumbents can ex-
ert effort to improve performance in office? Another
important step is to consider how campaign expendi-
tures affect voter evaluations of candidates (cf. Gerber
1996). Our model provides a framework for a broader
research agenda that can address these and other ques-
tions in addition to those focused on here.

APPENDIX

Definition of Equilibrium

Let 6(-) represent the probability a challenger enters the race;
u(-) the probability a voter invests in becoming informed
given challenger entry; p(-) the probability the voter retains
the incumbent given challenger entry and conditional on hav-
ing not become informed, and 7(-) the probability the voter
retains the incumbent given challenger entry and conditional
on having become informed. Let .., be an indicator taking
on a value of 1 if #; > ¢. and 0 otherwise.

A perfect Bayesian equilibrium of the game is a behav-
ioral profile & (#;, t.; x), u*(x), p*(x), 17*(1;;~,. ) and a system of
beliefs p(t;|x, C) and p(t|x, C) for all x € R and C = {0, 1}
such that

0*(t;, t.;x) € arg gn[gu](]

O )T Uy )t + (1 = 11" (L50.))(Ee + b)
+ (1 = w () (" ()t + (1 — p*(x))(te + b)) — k)
+(1 - 6)))

i (ti, 1|C=1) € arg H}gf](nlm + A== 1-))

p*(x|C =1) € arg max (pE[t;|x, C = 1]
pel0,1]

+(1— p)Eftelx, C=1])
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uw (x|C=1) € arg max
nel0,1]

(M(/j:pi(tilx) '/;:pg(tclx, CcC=1¢)

x O (L)t = 1) + tc)dtcdt,)
+ (1= w)(p* (x)(Eltilx, € = 1] = E[tc|x, C = 1])

+Elt. C=1]) — um)

Further,
Pitlx, ©) = I P X 1P (1)
S5 Pr(Clx, )po(x — t)p.(8:)d;
(©)]
Pr(Clx, ¢, t
pc(t(;'x’ C) — ( | )pt( )

[ Pr(Clx, to)p(to)dt.

Proof of Lemma 2

If the worst challenger who enters is at least as qualified
as the incumbent, then by (2) if a challenger of type £, > ¢;
enters, all challengers of type ¢/ > ¢, also enter. If the worst
challenger who enters is inferior to the incumbent, then by
(3) if a challenger of type f. < ; enters, all challengers of
type t! € (., t;) also enter. Given p and p, 1 — (1 —p)p >
(1 = u)(1 — p), so the right side of (2) is equal to or smaller
than that of (3). Thus if a challenger of type ¢, < t; enters, all
challengers of type 7, > t. enter. |

Voter’s Equilibrium Beliefs as a Function of i,
Let y =t — 1. Then by Lemma 2 given C =1, (4) can be
rewritten as
(I =Pt = y)Ipe(x — t:)p.(1)
Joo (U= Pt = y))pe(x — t)p.(1:)dt;
)

pi(tilx,C=1) =

P(tc +y)p.(tc)

pctlx,C=1) = — .
( )= T Pt i)

Proof of Remark 1

pi(t;|x) dominates p;(t;|x, C = 1) in monotone likelihood ratio
(MLR) order if their ratio is strictly increasing in #;. Using
Bayes’ Rule,

pe(x —t)p.(t;)
S pe(x = Op ()t
From (6) and the first line of (5), this ratio is equal to a con-

stant times (1 — P,(t; — y))~!, which is monotone increasing
in #;, MLR dominance implies E[f;|x, C = 1] < E[t;|x]. ]

pi(tilx) = (6)

Proof of Remark 2

Suppose (1 — u(x))(1 — p(x)) < 'E‘. From inequalities (2) and

(3),7. > ;. Butthenu = p=0and (1 — u)(1 — p) = 1,acon-
tradiction. |

Proof of Lemma 3

(a) The posterior density on the incumbent is given in the
first line of (5). Let y, > y; > 0.p;(t;|x, C=1, y,) MLR dom-
inates p;(#;|x, C = 1, y;) if their ratio is strictly increasing in #;.
That ratio is equal to a constant times (1 — P,(t; — y2))/(1 —
P,(t; — y1)). Differentiating with respect to #; gives

pti = y)(L = Pi(ti = y2)) = p.(ti — y2)(1 = Pi(t; — y1))
(1 = Pt — y1))? '

This quantity is positive if

pti —y2) pi(ti —y1)
L=P(ti—y) 1-Pti—y)

which must be true because by log-concavity, the hazard
function of p,(-) is increasing. MLR dominance implies
E[t;|x, C = 1] is strictly increasing in y.

The posterior density on the challenger is given in
the second line of (5). p.(t|x,C=1,y;) MLR dominates
pe(telx, C=1,yy) if P(t. + y1)/Pi(t. + y2) is increasing in ..
Differentiating with respect to ¢, gives

pite +y1)Pite +y2) — pilte + y2)Pi(te + y1)
Pt(tc + y2)2

which is positive if

pt(tc +}’2)
P)‘(tc + yz) ’

pite +y1)
Pt(tc +y1)

(7)

If p,(-) is log-concave, then so is P,(-) (Bagnoli and Bergstrom
2005, Theorem 1). By the definition of log-concavity,
(In(P,(2)))" = (p(t)/P,(t)) is negative, i.e. p,(t)/P(t) is
strictly decreasing in ¢, so (7) must be true for y, > y;. MLR
dominance implies E[t.|x, C = 1] is decreasing in y. Because
E[t;|x, C =1] is strictly increasing in y, and E[t.|x, C=1] is
strictly decreasing in y, there exists at most one y for which
E[t;|x, C=1] = E[t.|x,C=1].

(b) E[MV(M = O)] = E[tclx’ C= 1] = f_oooopi(lilx) ffzopc(tclx’
C=1,t)t.dt.dt; by Lemma 1 and the law of iterated ex-
pectations. Comparing with (1), the voter will be indif-
ferent with respect to becoming informed if and only
it [ pi(tilx) ffoopc(tclx, C=1,1)(t; —t)dt.dt; = m. Given
the challenger’s best response, p.(f.|x, C = 1, t;) is p,(-) trun-
cated and renormalized on (#; — y, co). Substituting gives

e f t\te i — lc dc
f pi(mx)[f”p ()t ~ o) t}dti=m, ®)

1—-P(t:i—y)

and rearranging yields

/Oop,-(tilx)[ti(P[(n) = P(ti = y)) = [, pto)tcdt, } -

1—-P(ti—y)

oo

&)

The left side of equation (9) is always positive for y > 0:
there is always some benefit to learning given Lemma 1 and
entry by inferior challengers. As y approaches zero so does
the expression. Integrating the last term in the numerator by
parts and rearranging, (9) may be expressed as

o0 Gi(t:)) — Gt —y) —yPi(ti — y)
[mpi(tilx)[ 1—P[([,'—y) -

m} dl,‘ = O,

(10)
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where G,(f) = fioo P,(s)ds. Differentiating the left side of (10)

with respect to y gives
> pti =)y — Gi(t:) + G(ti — y))}
i(tilx d;,
] e e vy
—y) > 0. By the mean

which is positive if y — G(t;) + G(t;

value theorem, there exists an « € (f; — y, t;) such that y —
G() + G(t; —y) = y(1 — P(«)), which is always positive.
Thus the left side of (10) is strictly increasing in y. This in
turn implies the existence of at most one value of y such that
the voter’s indifference is satisfied. |

Proof of Proposition 2

Voter beliefs are characterized in (5). If m < m(x), 0 <
y*(m, x) < y°(x). Suppose b — k < y*(m, x). It follows that
b—k < y*(x), so the voter strictly prefers both remaining
uninformed and voting for the challenger, which is consistent
with y* = b — kby Lemma 3. Suppose b — k > y*(m, x). Ify >
y*(m, x), the uninformed voter will strictly prefer becoming
informed, which Lemma 1 rules out. If y < y*(m, x), u(x) =0
and y* = b — k > y*(m, x), a contradiction. The only possibil-
ity is y* = y*(m, x), such that the voter is indifferent with re-
spect to becoming informed and votes for the challenger con-
ditional on not becoming informed. The indifference condi-
tion is given in equation (8), with indifference maintained via
i 1_" - =yt (m, x).Ifm > i(x),
W
0 < y°(x) < y*(m, x). By the above logic, if b — k < y”(x), the
voter strictly prefers both remaining uninformed and voting
for the challenger. By Remark 2, if b — k > y”(x), the voter
cannot strictly prefer electing the incumbent and must be
indifferent with respect to retention. Indifference holds if
and only if

[ = Pi(t; = y))pe(x — t:)p (6 tidt;
5 (= Pz = y))pe(x — D)p.(r)dr

_ f:o Py(tc + y)p.(te)tedt
T PG yp(de

Indifference is maintained via changes in p such that y* =
b— # = y*(x). If m = m, y*(m, x) = y°(x). By the above
logic, b — k < y*(m, x) = y*(m), the voter strictly prefers
both remaining uninformed and voting for the challenger.
If b— k> y*(m,x) = y”(x), indifference is maintained via
changes in y such that y* =b— m, such that (8)
and (11) hold simultaneously. [ ]

an

Proof of Proposition 2’

Voter beliefs are characterized in (5). If b — k < y*(m, x) or
m > m(x), the uninformed voter will strictly prefer electing
the challenger without becoming informed, and y* = b — k.
Otherwise, the uninformed voter will be indifferent with re-
spect to becoming informed such that equation (8) holds,
with indifference maintained via changes in p such that
y*:b—ﬁ:y“(m,x). ]

Proofs for Comparative Statics
Probability Challenger Enters.

mance Xx, this is

Given observed perfor-

Pr(C=1|x) = /jc pi(ti|x)(1 — Pu(t; — y*))dt;. 12)
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Incases 1 and 2a, y* = b — Igsoay >0’%<0 anday =

Differentiating (12) with respect to b gives [* p(t; |x)p At —
y)2d; > 0, with respect to k gives [ pi(t:x)p.(t; —

y) “dt; <0, and with respect to m gives 0. In Case 2b,
y* = y*(m, x), which is constant with respect to b and k but
increasing in m, so Pr(C = 1|x) is increasing in m. In Case
2¢, y* = y”(x), which is constant with respect to b, k, and m.
Finally, (1 — P,(t; — y)) is decreasing in ;. Log-concavity of
p.(-) and p,(-) implies p(#;|x) is increasing in MLR order in
x. This in turn implies that p;(#;|x,) first order stochastically
dominates p;(#;|x,) forx, > x1,solarger values of x are associ-
ated with higher values of ¢;. Thus (1 — P,(t; — y)) decreasing
in #; implies the right side of equation (12) decreasing in x.

Probability Uninformed Voter Becomes Informed.
In Cases 1, 2a, and 2c, the uninformed voter never becomes

informed. In Case 2b, y* = y*(m,x) = b — # Rearrang-

o o 1 _ k W _ k

ing gives u* =1 — 7—iw—. Then % = B R > 0, and

a,%

B = W < 0 (because y*(x) — b = —ﬁ < 0). From
()y” (m X) wr k ayH

Lemma 3, > 0,50 57— = TR < 0. By the
du ot vt oy awt k C e

chain rule, %~ = o el Ty < 0. Implicit dif

ferentiation of (10) yields

ay*
ot;

_ Pw) = Pt = y)(A = Pt = ¥) + et —y")(Gilti) — Gl

=y -y)
piti =y )(Gi(t) — Gt — y*) — y*)= '

a13)

By the mean value theorem, there exists an « € (t; — y*, t;)
such that G,(t;) — G\(t; — y*) — y* = y*(P(a) — 1) < 0, and

a e (t; — y*. ;) such that P,(t;) — Pi(t; — y*) = yp«(B) . The
expression in (13) is strictly negative if
pti = y*) < P(t;) — Pt — y*) — p«(B)
1=P(ti—y) y=G)+G—-y) 1-Pla)

14)

Note that G,(f) = ['_ P/(s)ds and P,(-) is an increasing
positive function. Therefore G,(-) is increasing faster than
P,(-), implying & > B. The right hand side of (14) is there-
fore bounded from below at p,(8)/(1 — P,(8)). Because 8 >
t; — y*, the inequality holds by the increasing hazards prop-

erty of log-concave distributions. Thus % < 0. Finally, by

log-concavity, p(f;]x) is increasing in MLR order in x, which

is sufficient for ‘;’; > 0. Since 2% < O,‘Zy <0, and % > 0,
) y ti ax

9

.S‘T > 0.

Probability Uninformed Voter Retains Incumbent.

In Cases 1, 2a, and 2b, the uninformed voter always elects

the challenger. The proof concerning % and % in Case

2c is identical to that governing % and 3“ in Case 2b de-

scribed above. Because y* = y”(x) does not depend on m,
¥ kW)
om — (b—y)? om

The proof that % > 0 proceeds in two steps: First, we
demonstrate that a change in x has both a direct and indirect
(via anticipation of voter strategy) effect on the voter’s pos-
terior beliefs on the incumbent, but only an indirect effect
on beliefs about the challenger. Second, we demonstrate by
contradiction that the voter’s indifference with respect to
retention in Case 2c can only be maintained given a change

in x if ""Y > 0.
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Suppose x, > x;. From the first expression in (5), holding
y constant, p(f;|x,, C = 1) MLR dominates p;(#;|x;, C = 1) if
pe(x2 —1;)/p:(x1 — ;) is increasing in ¢;. Differentiating and
rearranging, this is true if

p.(x; —t;)
pelx — 1)

p.(x2 —1;)
pe(x2 — 1)

ie. pi(x—1t)/p.(x —t;) is decreasing in x. This must be
true by the definition of log-concavity: (In(p.(x —)))” =
(p.(x —1;)/p(x — t;))’ < 0. Holding y constant, E[t;|x, C = 1]
is therefore increasing in x. From Lemma 3 and its proof,
E[tj|x, C=1] is increasing in y, and from Proposition 2,
y* =y"(x) =b— ;=55 (v* depends on x through p*(x)).
Therefore, x has both a direct and an indirect (as moderated
through y*) effect on E[t;|x, C = 1]. By contrast, from the
second expression in (5), E[t.|x, C = 1] depends on x only
through the indirect effect of y*, because E[t.|x, C=1] is
decreasing in y.

Equilibrium in 2c requires E[t;|x, C = 1] = E[t|x, C = 1].
There are three possibilities to consider. Suppose %: < 0.
Then % > 0. By Lemma 3 and the preceding, an increase
in x would yield a decrease in E[t.|x, C = 1] and an unam-
biguous increase in E[f;|x, C = 1]. But then E[;|x, C=1] #
E[t.|x, C = 1], a contradiction. Suppose % = 0. Then an in-
crease in x would lead to an increase in E[t;|x, C = 1] while
leaving E[t.|x, C = 1] unchanged, also a contradiction. The
only possibility is % > 0.

Unconditional probability incumbent retains office. See
text. |

Proof of Proposition 3

Suppose E[t;|x, C = 1] > E[t.|x, C = 1] and u = 0. We show
these are consistent in equilibrium. If the two conditions hold,
all d-candidates challenge, and no k-candidates challenge.
Then Pr(C = 1|x, t;) = (1 — my), and the voter’s posterior dis-
tribution on incumbent types is

(1 —m)pe(x — 1t)p,(t)
J20, (= mpe(x — t)p(t;)de;

_ Pe(x —t)p.(t;)
[0 pe(x — t)pa(t)dt;

= pi(tilx),

pi(t,le, C= 1) =

so E[t;|x, C = 1] is increasing in x. By contrast, the voter’s
posterior distribution on challengers given entry is simply
pe(tlx, C=1) =p.(t.). Thus E[t;|x, C=1] > E[t.|x, C =1]
is consistent with strategic challenger entry given p = 0 for
sufficiently high x. Next, note that

EluM=1)]=-m+ /_:pi(tilx)[/_lp,(tc)ti dt.

+ / pt(tc)tc dtc:| dtiv
1
and
E[u,(M = 0|E[t;}x, C= 1] > E[t.]x, C = 1])]

= / pi(tix)t; dt;,

o0

so the voter will strictly prefer remaining uninformed if and
only if

/ p,-(tilx)/ pt)(t. —t)dt. dt; <m
—00 ti

or

[ ptw] [ ptered - - pa|d <m as)

00 ti

Integrating the first term in the square brackets by
parts and rearranging, the left side of (15) simplifies to
%2, piltilx) [Gi(t)) — 1;] di;. Note that 2901 = p(s) — 1 <
0, implying that the benefit of becoming informed drops for
high values of f;. Because p;(t;|x) is increasing in MLR or-
der in x, the left side of (15) is therefore decreasing in x.
Further, lim, .., G/(t;) — t; = 0, implying the benefit of be-
coming informed is decreasing to zero with x. This implies
that for sufficiently high values of x, the voter will prefer not
to become informed, so u* = 0.

Suppose E[t|x,C=1] < E[t;]x, C=1] and u=0. As
x— —oo, ptlx,C=1,t)— pt;) (so E[u,(M=0)]~
E[t.]), and Pr(C=1|x,t) — 1. Accordingly, p:(t;|x,C=
1) — pi(t|x) as above. Then E[t;|x, C = 1] < E[t.|x, C=1]
is consistent with strategic challenger entry given p = 0 for
sufficiently low x. The voter will prefer to become informed
if and only if

/;m pi(tilx) |:P[(ti)[l. + /oop[([c)[cdtc] d[,' 2 E[[c] + m. (16)

o) t

Integrating the second term in the square brackets by
parts, the left hand side of (16) may be expressed as
[° p(tlx) G (1;)dt; = E[G,(1;)Ix]. Because G,(1;) increases
from zero, and p;(#;|x) increases in MLR order in x, this quan-
tity is increasing in x from zero, implying that for sufficiently
low values of x the voter will strictly prefer not to become
informed. |
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