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Abstract

Hierarchies are pervasive in political settings. From judges to elected politicians,
from activists to bureaucrats, political agents compete to be promoted to higher po-
sitions. This paper studies political tournaments and their impact on key aspects of
political performance: accountability and selection. While greater tournament size
discourages effort, it improves selection. We also discuss the optimal design of tourna-
ment as a function of the principal’s objectives and features of the environment. We
find that tournaments of size two (such as two-candidate elections) are generally sub-
optimal. Our analysis also highlights that more desirable promotion always increases
effort, but reduces the optimal tournament size under some conditions. Our paper

provides a host of other comparative statics.



1 Introduction

Hierarchies are pervasive in political settings. Electoral careers often begin locally and
then progress towards the provincial or national level (Myerson) 2006)). Judges move along
the different stratas of the judicial system (Epstein et al., 2003). Authoritarian leaders fill
vacancies drawing from administrators at lower levels (Lu and Landy, |[2014). Bureaucrats are
promoted through various grades of pay and responsibility (Cameron et al.| 2013). Political
parties have their own set of rules and structures with members competing for positions on
party lists or leadership roles (Michels, |1915). Legislators seek ministerial positions (Eggers
and Spirling), 2016) or assignments to plum committees (Groseclose and Stewart 111, 1998)).

Hierarchical structures allow a principal (e.g. a party leader, the president or an author-
itarian ruler) to select the highest ability agent (legislator, bureaucrat, local administrator)
to fill a vacant position (cabinet post, agency head, provincial position). Hierarchies thus
presuppose the possibility for promotions. From the perspective of agents, promotions are
prizes to be won by besting fellow contestants. Promotions-hierarchies are thus best un-
derstood as political tournaments. This paper examines how this characteristics of political
institutions affects two key aspects of political performance: accountability and selection of
competence.

Our model features a principal designing a tournament—i.e., deciding the number of
agents competing for promotion—and choosing which agent to promote. The principal
wants to promote the agent with the highest ability. She does not, however, directly observe
agents’ skills. Instead, she observes a noisy signal of their types. Agents are unaware of their
ability and try to manipulate the principal’s signal by exerting costly effort.

Given her objective, the principal conditions her promotion decision on the observable
output and is unable to commit to an arbitrarily promotion rule (see Fearon, 1999, for a
related argument in electoral settings). We show that in the unique pure strategy equilibrium,
all competing agents exert the same effort and the principal always promote the highest
performer. As the size of the tournament grows, effort by each agent decreases, but selection

improves. Thus, the tournament structure is generated by a the principal’s goal of promoting



the highest ability agent. This is in contrast to past theoretical treatment of tournaments in
the economics literature, in which tournaments are often considered as incentive mechanisms.

By incorporating both effort and selection, our paper identifies the fundamental trade-
off faced by a principal when designing a promotions-hierarchies structure. We find that
whenever agents’ efforts increase the principal’s utility, tournaments with 2 competing agents
are generally dominated by greater tournaments. This result suggests that two-candidate
elections are suboptimal from the electorate’s perspective unless the cost of running larger
elections is very high. We further establish that the optimal size of a tournament depends
critically on whether the principal values total effort or the effort of the promoted agent
(equivalently, due to symmetry in equilibrium, average, maximum, or minimum effort). As
total effort increases in size, whereas individual effort decreases, the principal always designs
a (weakly) larger tournament when she cares about total effort.

Our paper also provides a host of additional comparative statics, some intuitive, some
more subtle. Effort is increasing in the value of the prize (as agents find promotion more
valuable) and decreasing in the heterogeneity of ability and how informative agents’ outputs
are about their skills (since in both cases, effort is less likely to determine promotion). In turn,
selection always improves with the variance in agents’ types as the principal always cares
about the highest draw of ability. More surprisingly, even though effort increases with the
value of the prize, the optimal tournament size decreases with the desirability of promotion
whenever the principal cares about the promoted agent’s effort. The key force behind this
result is that the principal weights the gain and loss of adding one competitor when designing
a tournament. Higher prize exacerbates the negative effect on effort of increasing the pool of
competitors. In turn, greater desirability of promotion leads to larger tournament when the
principal cares about total effort since bigger prize enhances the gain from increased size.

We plan to use institutional features of the U.S. House and Senate to test our core pre-
dictions. Treating Senate seats as promotions for House representatives, we will test whether
effort as measured by a legislator’s effectiveness score (Volden and Wiseman, 2014) is de-

creasing in the size of her /his party delegation in the state (i.e., the pool of competitors) and



increasing in the probability of winning the Senate race (i.e., the desirability of nomination
and thus promotion). In turn, performance in the Senate (either effectiveness, promotion
to leadership positions, or electoral winning margins) should be positively correlated with
the size of the party-state delegation in the House. To assess how tournament size varies
with the value of the prize, we turn to committees[]] We establish that the most valuable
committees (according to [Stewart 111, [2012) tend to be smaller, especially policy committees

where (arguably) party leaders only care about individual legislator’s effort on bills.

Literature Review. The theoretical analysis of tournaments is not new. Beginning with
seminal work by [Lazear and Rosen (1981]), tournament incentives have been studied ex-
tensively (Waldman, 2013). Early results emphasized that tournaments are dominated by
(sufficiently rich) contracts when it comes to incentive provision since they introduce noise
to compensation schemes (Green and Stokey, [1983). Later studies justify tournaments as an
optimal response to particular features of the environment such as common shocks (Maskin
et al., 2000) or commitment problems (Malcomson, 1986) or assume a tournament and char-
acterize the optimal prize structure (Krishna and Morgan, [1998| complementing Nalebuff and
Stiglitz, 1983). Following Prendergast’s (1999) remark on the absence of models that con-
sider selection, some (e.g., Ryvkin|, [2010)) have focused exclusively on this issue. Our work
differs from the previous literature by incorporating both incentives to exert effort and selec-
tion effects. Doing so, we can establish optimal tournament size under different assumptions
regarding the principal’s objective functionE]

By considering accountability and selection, our work is related to agency models of elec-
tions (see |Ashworth) 2012, for a review). Canonical political career concerns models (e.g.,

Ashworth, 2005) are, however, a special case of political tournaments in which only the per-

IFor evidence that committees can be understood as tournament, see Berry and Fowler| (2016)).
20Other papers have looked at this problem either by considering a contest rather than a tournament

(Hochtl et al.l n.d.) or restricting both the set of types and actions (Hvide and Kristiansen) [2003|). These
papers consider optimal tournament exclusively from a selection perspective and so do not study how optimal

size varies with the principal’s objective.



formance of one agent is observed and compared to a benchmark | Our richer set-up allows
us to compare how electoral incentives compare to other type of tournament and generates
novel comparative statics relating optimal size of tournament and model parameters.
Further, while electoral accountability models focus on bottom-up accountability, promotions-

hierarchies are best understood as top-down accountability problems. |Ghosh and Waldman
(2010) study how promotions can be used to screen agents. They focus on an one-to-one
relationship between firm owners and workers and so have nothing to say about the size effect
of promotion tournament. Our approach, instead, is rooted in the idea that top-down ac-
countability is a many-to-one problem and agents are rarely judged in isolation. Montagnes
and Wolton| (2016 study a related question. However, they suppose that the principal has
coarse information about her agents’ performances and emphasize the role of punishments

(purges in authoritarian countries) rather than rewards.

2 Formal Model of Tournaments with Selection

We consider a one-period game with a principal and a set of available agents with cardinality
7 > 2. The principal first decides the number of agents n € {1,...,7} to be considered for
promotion to a unique higher-up position valued by all agents. The n selected agents then
compete by exerting costly effort to manipulate the principal’s promotion decision. We thus
describe the subgame played by the selected agents as an n—agent tournament.

Each agent i is characterized by his ability 6;. Following career concerns model (e.g.,
Holmstrom,, 1999; Ashworth, 2005), we assume that 6; is unknown to all players at the
beginning of the game. It is, however, common knowledge that for all i € {1,...,n},
0; is independently and identically distributed (i.i.d.) over the interval [—@,6] (possibly

unbounded) according to the cumulative distributive function (CDF) Fj with variance o}

3See |Ashworth and Shotts| (2014); Dewan and Hortala-Vallve (2016)) for models in which challengers can

also send signals to voters.



and symmetric and single-peaked probability density function (pdf) fy E| We further assume
that Fy and fy are continuously differentiable (i.e., Fy € C?).

The principal cares about the promoted agent’s ability. She, however, only observes a
noisy signal of agents’ skill before making her promotion decision if this agent is considered
for promotion, otherwise she observes nothing. More specifically, an agent considered for
promotion produces an output—denoted ¢; for all i € {1,...,n}—which consists of the sum

of the agent’s ability 0;, his effort a;, and a noise (luck) term n;:
¢ = a; +0; +n (1)

Effort a; is unobserved by the principal. Like in career concerns models, agents try to
manipulate the signal available to the principal. Unlike career concerns models, n agents
simultaneously compete for promotion by exerting effort. The noise term 7; is also unknown
to all players, but it is common knowledge that 7; is i.i.d. over the interval [—€,€] (possibly
unbounded) according to the CDF F, € C? with variance 0727 and symmetric and single-
peaked pdf fnﬂ Notice that the output function only incorporates independent shocks.
This assumption is without loss of generality since, as extensively noted in the literature
(e.g., Maskin et al., [2000; (Green and Stokey, |1983)), any shock that would similarly impact
all agents would be differenced out by the principal who evaluates agents on their relative
rather than absolute performance.

An agent receives a payoff V' if promoted and 0 otherwise. The agent also pays a cost
c(a;) to exert effort and manipulate the signal g; available to the principal. We assume that
c(+) is C?, increasing, and convex. Agent i’s utility function thus assumes the following form

(with Lfpromoteqy the indicator function equals to 1 if 4 is promoted):

Ul(az) - V]I{promoted} - C(ai) (2)
4This assumption is consistent with evidence on politicians’ skills (albeit in Sweden) collected in Dal B4

et al.| (2017)).
°Our assumption that output is a linear sum of effort, ability and noise is closest to the model of |[Lazear

and Rosen| (1981)), but see |[Nalebuff and Stiglitz (1983)) for a model where effort and shocks are not linearly

separable.



The principal’s utility depends on both the ability of the promoted agent and the agents’
efforts. We assume that increasing the size of the tournament is costly, with the convex cost

function Cp(n). The principal’s utility can be represented as
Up(n) = wg(ai, A ,(Zﬁ) + (1 - W)H{i:promoted}ei - Cp(n), (3)

where w € [0,1] is the weight on agents’ effort, g(a;,...,as) is a continuously function
weakly increasing in all its argumentsﬂ and Ii—promoteqy an indicator function equals to 1 if
1 is promoted and 0 otherwise.

To summarize, the timing of the game is as follows:

0. Nature draws relative abilities (;) and noise (7;) for each agent i € {1,...,m} unob-

served by all players;

1. The principal selects the number of agents selected for promotion n € {1,...,7}. For
notational convenience and without loss of generality, we assume that the first n agents

are selected;
2. Each selected agent ¢ simultaneously choose his effort a;;
3. For each selected agent i, the output ¢; is observed by all players;

4. The principal promotes one agent among the n selected agents. The game ends and

payoffs are realized.

The equilibrium concept is Perfect Bayesian Equilibrium in pure strategies. We suppose
that all players consistently anticipate other players’ strategies. That is, agent ¢ and the
principal have the same expectation about agent j’s effort for all j # ¢ (this restriction

has no effect on the characterization of equilibrium strategies—since all players are correct

6Equivalently, the principal may care about agent output rather than their effort. This generally does
not affect our results (recall agents not considered for promotion produce no output), but only complicates
the exposition (see footnote [12] for more details). We define g(-) over @ and not n so that the function is

well-defined for all tournament sizes.



in equilibrium—but facilitate the proof of existence). Throughout, we also assume that
there is sufficient variance in ability and/or noise to guarantee existence and uniqueness of a
symmetric equilibrium (this assumption is common in the literature, see Green and Stokey),
1983} [Nalebuff and Stiglitz, 1983; Krishna and Morgan, 1998).[]

As a preliminary, note that given the principal’s objective, she always promotes the
agent with the highest expected ability. To form a correct assessment of agents’ skills, she
differences out agents’ anticipated effort from the observed outputs. Since her anticipation
is correct in equilibrium, we can study separately promotion and effort. We thus forgo the
usual (backwards) order of analysis and focus first on agents’ effort and how it varies with

the model parameters and size of the tournament.ﬂ

3 Agents’ effort

We first consider effort in a tournament of size n. First, agents not competing for promotion
(i.e., agents m € {n + 1,7}) do not exert any effort. Second, agent 1 does not exert effort
if the tournament is of size 1. Therefore, in what follows, we focus in tournament of size
at least 2. We introduce the following notation, let a§ be the principal’s anticipation of j’s
effort.

Agent i € {1,...,n} is promoted if and only if the principal expects his ability to be the
highest. This occurs whenever he produces the highest output net of anticipated effort, i.e.,
gi—ai > n]ljlx qj—aj. Agent i, however, does not observe ¢; and must form beliefs about other
agents’ performances based on (i) the realization of their ability (6;) and luck (n;) and (ii)
their effort (a;). Denote a$ 1’s anticipation of j’s effort for all j # 4, the probability i is pro-
moted given his output ¢; is: Pr(Promoted|q;) :== Pr (q,- —a§ > I?QSC(Qj +n; + a5 — aj)).

Imposing the assumption that anticipated efforts are consistent (i.e., a§ = a5), this reduces

7Absent this assumption on variances, selection plays a limited role. The competition between agents
resembles am all-pay contest with equilibrium supported by mixed strategies over a support that includes

zero effort. We formally characterize the necessary variance condition in ?7.
8 All proofs are available upon request.



to:
Pr(Promoted|q;) := Pr (qi —ag > mg?((% + Uj)) (4)
j#i

highlights that only the joint effect of §; and n; enter into agent ¢’s assessment.
Since the two random variables are independent, it is convenient to merge the terms into
a ‘combined noise’ €; := 0; + n; for all j. For each j, the combined noise is i.i.d. over
[—€,€] (€ = 6 +7) according to the CDF F, € C? with variance 0? = o7 + o2 and pdf f..
Observe that due to the independence of ; and 7;, f. is single-peaked and symmetric. Using
the independence of ¢;’s, the probability that ¢ is promoted for a given output ¢; is thus
Fe(qi — af)nfl.

Agent i, however, only chooses his effort, not his output g;, which corresponds to the
sum of effort a; and his own combined noise ¢;. Since agent i correctly treats ¢; as a random

variable, he maximizes the following objective function (with E,(-) the conditional operator

over €;):
Ki(a;) :=V E,,(Pr(Promoted|a;, €;)) — c(a;)
=V /6 F(e+a;— af)n_lfe(e)de —c(a;) (5)

Through usual maximization (our assumption on variances guarantees that the second

order condition holds), we can then characterize the agents’ effort.

Proposition 1. There exists a unique equilibrium effort in pure strategies. The equilibrium

effort is symmetric—denoted a(n, o.,V')—and characterized by the following equation:

d(a(n,o.,V)) = V/_€ f(e)dF (e)" ! (6)

Our next set of results establishes how the tournament structure—the value of the prize
(V'), the variance of the combined noise (o.), and the size of the tournament (n)—affects the

equilibrium effort.

Proposition 2. The equilibrium level of effort a(n, o, V') is:
(i) decreasing inn (i.e., a(n,o., V) <a(n,o., V) form>n>2);

10



(ii) strictly decreasing in o;

(i) strictly increasing in V.

Points (ii) and (iii) of Proposition [2| are intuitive. As the prize becomes more attractive
(the value of promotion V increases), agents have more incentives to exert effort. As the
variance of the combined noise grows, effort is less and less likely to determine the outcome
of the tournament. As a consequence, all agents have reduced incentive to exert effort.

The intuition for point (i) is more subtle. As the size of the tournament grows, compe-
tition to be promoted becomes more intense. Naive economic reasoning then suggests that
effort should increase. This intuition fails to consider the effect of the combined noises on
agents’ effort choice. When choosing his effort, agent ¢ does not compare his output with ev-
ery other agent’s. Rather, as explained above, he only takes into account his best performing
competitor. As the number of competing agents increases, the combined noise associated
with agent i’s best competitor becomes increasingly likely to take high values (more precisely,
F.(e)" ! strictly first order stochastically dominates F,(e)2~! for all m > n > 2).

Better performance by the highest competitor in itself, however, is not sufficient to dis-
courage effort by agent i € {1,...,n}. Indeed, agent i’s effort equates the marginal cost
with the marginal gain in promotion probability. His total winning probability has little
effect on his effort choice. In turn, the marginal gain in promotion probability depends on
the distribution of his own combined noise €;. Since f.(-) is single-peaked and symmetric,
agent i’s effort is more likely to be complemented by low (in absolute values) rather than
large combined noise. Consequently, as the size of the tournament grows, the probability
that his output is close to his highest competitor decreases and so does the likelihood that
a marginal increase in effort significantly increases his promotion probability.

The reasoning above thus indicates that an agent’s performance decreases with the size
of the tournament due to the combination of two effects. First, his highest competitor’s
performance increases. Second, more effort is less and less likely to significantly impact

his promotion probability. Absent either of these two effects, the size of tournament has
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no impact on an agent’s effort ChOiCGH In particular, when ¢; is uniformly distributed so all
levels of combined noise are equally likely, the size of the tournament has no effect on agents’
effortm As Corollary |1 also shows, 2-agent and 3-agent tournaments also yield the same
equilibrium effort as the negative effect of the highest competitor’s increased performance is
counterbalanced by a positive effect of lower variance which increases the value of marginal

effort.

Corollary 1. The equilibrium effort satisfies a(n+1,0., V) < a(n, o, V) if and only if n > 2
and there exists € € [0,€| such that f!(e) < 0.

Without imposing additional conditions on the shape of agents’ cost function ¢(-), we
cannot characterize additional properties of agents’ equilibrium effort. Since effort is deter-
mined by the marginal cost, any second order prediction depends on the third derivative of

the cost function. In the next corollary, we discuss instead some properties of the marginal

benefit of effort, which we denote b(n,o., V) =V f_i fe(€)dF.(e)"! (see the right-hand side
of [Equation 8).

Corollary 2. The marginal benefit of effort is:
(i) conver in n (ie., b(n" + k,o., V) —b(n",0,V) > b(n' + k,o,, V) — b(n', 0., V) for
n”" >n'>2and k > 1), strictly if fl(e) > 0 for some € € [0,€];
(i) strictly convex in o¢;

(#1i) neither concave nor conver in V.

Point (iii) follows from the risk neutrality of agent. Any increase in the prize linearly
increases the benefit from winning the tournament and, in turn, the marginal benefit of
effort. Point (ii) follows from the effect of higher variance on fc(:). As o, increases, the

pdf of the combined noise flattens and an increase in effort becomes marginally more likely

9Furthermore, as the proof of Proposition [2| shows, if the single peaked assumption is reversed and
fl(e) > 0 for all € > 0, the result is reversed. Assuming existence of a symmetric equilibrium, effort is

increasing in the size of the tournament.
0Hence, the null effect of tournament size on effort found in (Orrison et al.| (2004) is a knife-edge result

which relies on their distributional assumption.
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to affect the tournament outcome. This second order effect attenuates the direct effect of
variance identified above.

Point (i) indicates that the negative effect on incentives of increased tournament size on
effort attenuates as the tournament grows larger. This arises because the effect of adding one
more agent on the highest performance (in expectation). The direct effect is that expected
highest performance increases. However, this also implies as a second order effect that
higher and higher realization of the combined noise are necessary to improve the highest
performance. Since f(+) is single-peaked (i.e., low values of € in absolute terms are more
likely), such event is less and less likely. Consequently, the expected highest performance
increases at a decreasing rate with the number of participants. Since the marginal benefit
of effort is inversely related to the highest performance of other agents, it is convex in n.

Having established generally properties of the marginal benefit of effort, we can provide
some predictions for the effect of the tournament parameters on effort. The second-order
effect of V' on effort depends on the sign of ¢”’(:). In turn, equilibrium effort is convex in

both o, and the number of agents n whenever ¢”(+) is not too large.

4 Tournament and Selection

As highlighted by [Equation 3| the principal does not only care about the agents’ effort
(through g(aq, ..., as)), but also about the ability of the promoted agent. Because all agents
exert the same level of effort @(-), the principal simply promotes the best performer. Fur-

ther, since she correctly anticipates effort, she can recover the combined noise of the best

max( max(

n,og, 0y) = ie?llq.?cn} ¢; —a). From the principal’s

perspective, the promoted agent’s expected ability—denoted 0™%*(n, 0y, 0,)—is then for a

performer, denoted €™*(n, oy, 0;,) (i.e., €

given output:

0" (n, 09, 0y) 1= Ey(0le = €™ (n, 09, 0y)) (7)

When deciding the tournament size, the principal can only condition her decision to

select n agents on the expected realizations of agents’ ability and luck. From an ex-ante

13



perspective, the important statistic for the principal is:
0" (n, oy, 0y) := Eemas (Eg(@\e = €M (n, 0, Un))) (8)

Our first result is quite intuitive. As the tournament size grows, the (ex-ante) expected
ability of the promoted agent 8" (-) increases. Given that effort does not affect the principal’s
promotion decision, adding agents can only increase the probability that a large combined

noise is realized. While effort declines in a larger tournament, selection strictly improves.

Proposition 3. The ex-ante expected ability of the promoted agent increases with the size

of the tournament.

Additional conditions on the distribution of ability #; and luck 7; are required to establish
further properties of " (-). As it is common in the literature on career concerns, we impose

that 6; and 7; both are normally distributed (i.e., §; ~ N(0,05) and n; ~ N'(0,07)). Under

2
. . o3
these assumptions, 6™ (n, 0y, 0,,) takes a very simple form: 6™ (n, oy, 0,)) = = fo?, €™ (n, 09, 0y)).

Denoting, €V (n, 09,0,)) = Emes (€™ (n, 04, 0,))), we obtain:

2
Oy

HW(n, a9, 0yy) 1= eW(n, o9, 0p) (9)

o5 + 02
Under the assumption of normality, we can provide a fuller picture of the impact of

tournament characteristics on the ex-ante ability of the promoted agent, 6" (-).

Proposition 4. Suppose 0; and n; are normally distributed. The ex-ante expected ability of
the promoted agent 0" (n, 09, 0,)) is:

(i) strictly increasing in og;

(1) strictly decreasing in o).
Further, 6% (n, g, 0y))

(#11) is strictly concave in n.

As the variance in abilities increases, large realization of ability in absolute values become
more likely. Since the principal only cares about the highest realisation, not the average of

realisations, at the time of promotion, this always benefits the principal. In turn, when the
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variance of the noise component 7 increases, high output is more likely to be due to luck than
ability. This, therefore, tends to depress the expected ability of the promoted agent. Finally,
the last point of the proposition indicates that the gain of adding contestants is decreasing
with the size of the tournament. The logic is the same as for the convexity of effort in n. As
the expected highest ability rises (i.e., 0" (n, 0y, 0,) increases with n), it becomes less and

less likely that the ability of an additional agent will surpass 6" (n, a9, 7,,).

5 Tournament Design

Having discussed both the effects of tournament size on effort and selection
(section 4f), we can now consider how many agents the principal selects to compete in the
promotion tournament. In what follow, we refer to ‘optimal tournament size’ as the number
of contestants which maximize the principal’s expected utility given agents’ unique equilib-
rium pure strategies.

When choosing the number of competitors, the principal maximizes her ex-ante expected
utility taking into account the effect of tournament size on effort and selection. That is, her

maximization problem is:

max wg(a(n,-),...,a(n,-),0,...,0) + (1 —w)d"(n,-) — Cp(n) (10)

ne{l,...,n}
Our first result establishes that tournaments of size 2 are generally suboptimal from the

principal’s perspective.

Remark 1. The optimal tournament size is strictly less than 3 only if Cp(3) — Cp(2) >
(1 —w) (6" (3,09,0,) — 0" (2,00,0,)).

Note that this result does not require any restriction on g(ay,...,as) (besides the as-
sumption that it is weakly increasing in its arguments) or on the distributions of 6; and
n;. It is a direct consequence of Corollary [1f and Proposition Increasing the size of the
tournament from two to three agents has no effect on an agent’s effort. Since the principal
always gains in term of selection, she prefers not to restrict the set of contestants to two

unless the cost of adding a third competitor is very large.

15



This result has important implications when one interprets elections as a tournament.
Effort in this case can be understood as campaign spending meant to manipulate the voter’s
evaluation of candidates. In this case, g(ai,...,ay) is constant in agents’ output. Alter-
natively, effort may correspond to commitment to targeted spending, with g(ay,...,an) =
Lfi—promoteay@; and c(-) the cost of advertising campaign promises (see Prato and Wolton,
2016)). Remark [I| indicates that, independently of the interpretation of agents’ output, two-
candidate elections are generally inefficient from the electorate’s point of view. It suggests
that there may be some welfare gain for voters from encouraging at least one more candi-
date to participate in elections (as long as the marginal cost of increasing the number of
candidates is relatively small).

To provide more details on the optimal tournament size, we return in all that follows

to the case of normally distributed ability () and luck (). We further impose that the

a2

287
conditions hold. This second assumption allows us to identify the direct effect of size on

agents’ cost functions is quadratic: c¢(a) = with 3 sufficiently small so the second order
effort, not the effect mediated through the shape of the cost functionﬂ

We focus on two natural situations. First, we suppose that the principal preference for ef-
fort depends only on the the output of a single agent; that is, g(a(n,-),...,a(n,-),0,...,0) =
a(n,-). Second, we assume that the principal cares about total effort (equivalently, total out-

put): g(a(n,-),...,a(n,-),0,...,0) = na(n,-).

Optimal tournament size when the principal cares about single effort

This first situation subsumes distinct principal’s objectives. It corresponds to a principal
valuing average output (since agents play a symmetric strategy). This naturally occurs
when the principal delegates policies to subordinate units and is concerned about all entities
receiving similar treatment either to avoid inconsistencies, as in the case of judicial decisions,
or to ensure some common standards, as in the case of education policies (see [Howell, [2014]).

Such an objective is also consistent with the principal seeking to maximize minimum output.

"See the discussion around Corollary [2| All our results hold as long as |¢"’(a)| < € for all a > 0, with ©

strictly positive, but not too large.
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In domains where negative spill-overs are present (e.g. environmental policy), a principal may
want to minimize the damage caused by the worst performer. In the case of antiterrorism
policies, a principal wants to strengthen the weakest link (De Mesquital [2007; [Powell, |2007).
Finally, the function g(a(n,-),...,a(n,-),0,...,0) =a(n,-) is also consistent with a principal
only taking into account the performance of the promoted agent (or equivalently, the best
performance). Examples of such objective include elections as discussed above, maximizing
the quality of implemented policies (Hirsch and Shotts, [2015)), or innovation.m

Under our conditions on the cost function, there exists a unique size maximizing the
principal’s expected welfare, which we denote n’. The next proposition describes how n%

varies with the model parameters.

Proposition 5. When g(a(n,-),...,a(n,-),0,...,0) = a(n,-), |[Equation 10 has a unique
mazimum n'y with the following properties:
(1) n* is decreasing with V;

(ii) n’ is increasing with oy.

Recall that the expected ability of the promoted agent does not depend on the tournament
prize V', whereas an agent’s effort is strictly increasing in V. Nonetheless, Proposition
indicates that the optimal size is decreasing in the value of promotion. To understand
this result, observe than when choosing n%, the principal compare the marginal gain from
increasing the size of the tournament by one agent with the marginal cost. As highlighted
in Proposition , effort is decreasing with size. Further since effort is linear in V' (under
our assumption of quadratic cost of effort), as the value of the prize increases so does the

difference between @(n, 0., V') and a(n+1, o, V). Therefore, as V increases, it becomes more

12If the principal cares about agents’ outputs rather than effort, her objective function becomes:
wEzg(a(n,-) + €1,...,a(n,") + €,,0...,0) + (1 — w)8W(n,:) — Cp(n), with € = (e1,...,€,). In this case,
when the principal seeks to maximize the lowest (highest) performance, the objective function reduces to
using the symmetry: wa(n,-) + (1 —w)0W (n,-) —weV(n,-) (wa(n,-) + (1 —w)8W (n, ) +we"(n,-)). All our
results remain unchanged for the case of maximizing highest performer and require w sufficiently small for
the case of maximizing lowest performer. Focusing on agents’ effort permits to keep the objective function

the same in all three cases described in the text.
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costly, in term of effort reduction, from increasing the size of the tournament by one agent.
Hence n’ is decreasing in V.

A similar logic explains why the optimal size is increasing in the variance of ability even
though oy tends to depress effort. An increase in variance reduces the loss in term of effort
from increasing the size of the tournament. Further, greater variance in abilities not only
increase the (expected) quality of the promoted agent, it also enhances the selection gain

from adding one agent as the chance of getting a high ability agent increases.

Optimal tournament size when the principal cares about total effort

Situations when the principal values total effort are quite common.A profit-maximizing firm
seeks to maximize the performance of its semi-independent divisions competing in different
markets. Similarly, an editor wants to increase the quality of reporting of all journalists. A
totalitarian leader looks to maximize all party members’ performance either regional heads
(Maskin et al., 2000; Li and Zhou, 2005} Lu and Landy}, 2014) or ranks-and-files (Montagnes
and Wolton) 2016]).

The next Lemma establishes that while individual effort is decreasing and convex in n,

total effort is increasing and concave in n.

Lemma 1. Total equilibrium effort na(n,oq, V') is strictly increasing (i.e., (n + 1)a(n +
1,00, V) > na(n,oy,V)) and strictly concave (i.e., (n"+1)a(n"+1,09, V) —n"a(n", o9, V) <

(n' + Da(n' + 1,09, V) —n'a(n’, 09, V) for alln” >n').

We then can use Lemma (1] to establish the properties of the optimal tournament size—

denoted nj—when the principal cares about total effort.

Proposition 6. When g(a(n,-),...,a(n,-)) = na(n,-), has a unique mazimum
nk with the following properties:

(i) nj >

(ii) nk is increasing with V;

(1it) nk is decreasing with o,,.
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When the principal cares about individual effort, an increase in tournament size only
improves selection. In turn, when she values total effort, increasing the size of tournament has
a positive effect on the effort (na(n,-)) and selection (6" (n,-)) components of her objective
function. As a direct consequence, the principal has more incentives to increase the size of
the tournament in the latter case and this is reflected in point (i) of Proposition [6]

Points (ii) and (iii) follow from a similar reasoning as for Proposition[5| Observe, however,
that since total effort is increasing with n, an increase in V' tends to magnify the benefit of
adding contestants. Consequently, n} is increasing with V. The impact of o, in turn, is due
to its negative impact on effort (which attenuate the positive effect of increasing tournament
size) and selection (as higher performances are more likely to be due to luck than ability).

Notice that Proposition [6] says nothing about the effect of an increase in the variance
of abilities. This results from the conflicting effects of increased oy on the marginal benefit
of adding a participant. Greater variance in abilities, by depressing effort (Proposition ,
mitigates the gain in total effort, whereas by improving 6" (n, 0y, 0,) (Proposition , it

enhances the selection gain.

6 Discussion

Any hierarchical structure presupposes promotion, the selection of the agent(s) most able to
perform at the higher level. In turn, promotion generates incentives akin to tournaments.
Consequently, tournament should thus primarily be understood as selection mechanism,
rather than a scheme to promote effort.

Not surprisingly, a large body of work on tournaments in economics has long established
that (sufficiently complete) contracts always generate higher output than tournaments (Nale-
buff and Stiglitz, 1983; (Green and Stokey, [1983; Prendergast|, [1999). But this literature
misses much of the story. As in elections (Fearon, 1999), effort in promotions-hierarchies is a
by-product of selection incentives as competing agents attempt to manipulate the principal’s

evaluation of their ability.
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Because promotions are intrinsically a selection mechanism, the principal cannot commit
to fixed promotion standards, beside promoting the agent with the highest ability. Any
setting which presupposes other promotion rules fall short of the Fearons (1999) critique.

Agents’ efforts do not matter at the time of promotion, but they do affect the design of
the tournament. Importantly, we cannot evaluate the effectiveness of a tournament without a
proper understanding of the principal’s objective. When she values total effort, tournaments
tend to be large and generate low individual effort. When she values individual effort,
tournaments are relatively smaller and guarantee relatively high effort. When the principal’s
objective is unobservable to researchers, the relationship between size and value of promotion

can help to recover it. Indeed, the correlation is positive if the principal values total effort.

7 Conclusion

Promotions-hierarchies are prevalent in political institutions. In this paper, we model pro-
motions as tournaments and examine their effects on key aspects of political performance:
accountability and selection. So doing, we highlight that the goals of selecting able agents
and encouraging costly effort are often in conflict. Our analysis provides a host of compara-
tive statics. While effort always increases with the value of the prize, the optimal size may
decrease with the desirability of promotion. The effect of greater variance in abilities depends
on the principal’s objective. And tournament of size 2 (such as two-candidate elections) are

generally dominated by larger tournaments.
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