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Abstract

In rent-seeking contests, players are seldom iclento one another. In this
chapter, we examine the rent-seeking literaturg¢ thalores the effects of
specific forms of asymmetry between contestants. cdfesider Tullock’s rent-

seeking contests involving two players who diffestrength (marginal returns to
effort), motivation (valuations of the sought-aftent) and cunning (bargaining
power). We study the combined interaction of thdwee possible forms of
asymmetry in rent-seeking. We examine how thesmamtries affect the rent-
seeking contest and investigate the effect of est pading opportunities on the
players’ efforts, on probabilities of winning and ¢he social costs of rent-
seeking.
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1 Introduction

In real world competitive contests, players areelsaidentical to one another. Just like other
competitive scenarios, rent-seeking contests ddersesymmetric. Players, more often than not,
exhibit non-trivial differences with respect to itheompetitive abilities, resources and costs,
motivation, bargaining power, etc. The existingtfeeeking literature has analyzed the effects of
players’ asymmetric characteristics in isolatiom.this chapter, we wish to review the existing
literature, contributing to the understanding af gffect of various asymmetries in rent-seeking.
We consider the interaction between various forfrassgmmetries, and we organize ideas around
three relevant characteristics: strength, motivaéind cunning. We use the tegtnength to refer

to a player's marginal returns to effort: effort hystrong player increases his probability of
winning more than the effort of a weak playstotivation refers to a player’s valuation of the
prize at stake: motivated players value the pricgenthan unmotivated players. Both strength
and motivation have relevance for the rent-seekimgse of the game. When rents are tradable,
the players enter a second phase in which theynegatiate over who gets the rent. Typically,
the motivated player buys the rent from his unnaitid counterpart. In this phase, strength plays
no role and is replaced lgunning, a player's ability to strike a better deal: hisgotiating
abilities and bargaining power.

This chapter is organized as follows. In sectionw® discuss various examples of
asymmetries in the existing literature. Literatore non-tradable rents has studied the effect of
players’ asymmetries in strength and motivationkoth), while the literature on tradable rents
has focused on the role of cunning for players w&ihmmetric motivation. In section 3, we look
at some of the interactions between various asymesetntroducing a two-player rent-seeking
model with and without opportunity for resale. Wady the players’ efforts and probabilities of
winning and the social costs of rent-seeking. lctise 4, we compare the results of the rent-
seeking games discussed in the previous sectioase Bpecifically, in section 4.1 we consider
whether the introduction of ex post trading oppoittas exacerbates or mitigates the effect of
asymmetries between players, looking at the efféeix post trade on ex ante incentives to exert
effort in the primary contest. In section 4.2,i@r to set some landmarks for the study of the
combined effects of strength, motivation and cugnime introduce the notions bélanced rent-
seeking andfair negotiations. In balanced rent-seeking, one player’s strengtfeptly offsets the
other-player’'s motivation. With fair negotiationa, player’'s cunning in the negotiation phase
compensates his lack of strength in the rent-sgghdrase. In section 5, we conclude with some
additional analysis and policy considerations.



2 Asymmetries in the literature

Tullock’s (1980) seminal paper and much of theyeeeht-seeking literature considered a wide
array of rent-seeking contest in which contestavgee identical to one another. It is only with
more recent contributions starting in the late X98bat the effects of specific forms of
asymmetry between the contestants began to draattévetion of rent-seeking scholars.

In the basic rent-seeking setting, players compeatethe appropriation of a rent, which
cannot be transferred ex post between playersisnchapter, we shall refer to this underlying
assumption as “nontradable rent."The literaturet thesumes non-tradable rents focuses its
attention on the players’ asymmetries in strengtth motivation. The reason for this focus is that
when rents are nontradable, the players’ motivaisofully at work: a high-valuing player who
loses the contest cannot subsequently acquiretiidrom the winner. Without an ex post trading
opportunity, however, differences in the partieafdaining power have no effect on rent-seeking
incentives. Within this body of literature, Allaf@988) is the first contribution to introduce the
possibility of differences among players in a ree¢éking game, while an earlier contribution by
Harris and Vickers (1985) studied sequential inwestts by two asymmetric parties in a race.
Differences in the parties’ strength are genemalbdeled as parameters added to the rent-seeking
return functions or cost functions. These asymmegtarameters can affect the effectiveness of
the parties’ efforts, denoted by the coefficientecpeding their effort levels, and the returns to
scale in their efforts, denoted by the exponenthefparties’ effort levels. Baik (1994 and 2004)
is an example of the former formulation of the peofp, in which different strength is modeled as
a parameter (under the form of a coefficient thattiplies the effort of a party), so that the share

of party A isﬁ withs > 0. In this model players exhibit different strengdls, well as different

motivation, which is modeled by allowing the valfethe rent to vary between the players. One
of Baik’s results is that more strength can comptmnthe effect of more motivatiérihe model
developed in Section 3 is an example of asymmeimi¢ise parties’ returns to scale, denoted by

the exponents of the parties’ effort levels, suwdt the share of party Aﬁ%where a*b A

third way in which differences in the parties’ sigth have been depicted in the rent-seeking
literature can be found in Ryvkin (2007), who maddifferences in strength as a difference in
cost parameter: asymmetric players face differeahgtant) marginal costs of effort. Finally,

Literature on non-tradable rents has studied thecebdf players’ asymmetries in strength (Allar@88; Kohli and
Singh, 1999; Singh and Wittman, 2001; Bennour, 2@G0% motivation (Hillman and Riley, 1989; Leinimgel993;
Hurley, 1998; Nti, 1998 and 1999; Matros, 2006poth (Baik, 1994 and 2004; Nitzan, 1994; Stein,20@hile the
literature on tradable rents has focused on the oblcunning for players with asymmetric motivati(8uen, 1989;
Dari-Mattiacci, Onderstal and Parisi, 2009).

2 Kohli and Singh (1999) model a rent-seeking cdntéth players with different strength, as in B4ik©994), combine
asymmetry in strength with endogenous rent formagind multiple periods. Bennour (2009) modelsdéfferes in the
parties’ strength as in Baik (1994), analyzing likelihood of conflict in a predator-prey settinGingh and Wittman
(2001)present a model with asymmetric strengthyhich the information about the strength is privatkeir focus is
more closely related to the literature on contestigh and auctions than to the standard rent-sgdkénature. Stein
and Rapoport (2004) study asymmetric contests twithstages.



Cornes and Hartley (2005) model different strengiith a general implicit function of the effort,
to study existence and uniqueness of equilibriarantdissipation.

The rent-seeking literature has considered thectsffef asymmetric players’ motivation on
rent-seeking behavior, by modeling players witHedént valuations of the sought-after rents.
Most notably, Hillman and Riley (1989) show thatyragetric valuations may inhibit the
participation of low-valuing contenders. Their dpglion of the model focuses on political
influence contests and provides a possible exptamaif several stylized facts in the empirical
literature, including the fact that only a smalhmhers of players actively participate in lobbying
and thatpolitical markets to exercise politicalliehce are similarly concentratddleininger
(1993) formulated a model with players with differeent valuations, focusing on the effect of
sequential moves. Stein (2002) and Matros (2008@)sesguently considered the effect of
differences in rent valuations on rent-seeking exjiares, in the context of axplayer model.

In Matros (2006), valuations of the players varéedoss players. The author showed that one of
the results of Tullock’s (1980) analysis did notchwhen asymmetries in valuation were taken
into consideration. Similar to the conventionalutestotal rent dissipation increased fhand
individual winning probabilities decreased M. Differently from the conventional result,
individual rent-seeking efforts could under certaionditions actually increase(rather than
decrease, as in Tullock (1980)), with the additbéra player. Stein (2002) models rent-seeking
contests in which players exhibit different motivat and strength. Strength is modeled as in
Baik (1994), and extends the results to conskigiayer contest§The paper shows that rent
dissipation increases in the valuation of eachgslaf player’'s expenditure increases in his own
valuation. Both players’ efforts increase in thdua#ion of the highest-valuing player. An
increase in a player’s valuation makes his probighilf winning and his payoff increase, but
makes the probability of winning and the payoftloé other player decrease. A similar effect of
strength is revealed. Nti (2004) develops a modgh \asymmetric valuations, showing that
efforts may be reduced when players with diffenemt valuations participate in a contestti
approaches the problem from the point of view oftest design—aimed at maximizing
contestants’ effort, rather than minimizing rerggippation—hence suggesting the use of value-
weighted contest (discounting the effort of thehhigluation player) in order to induce him to
make greater effoft.

3Nitzan's (1994) survey of rent-seeking models idelsi a review of the prior literature on asymmetdtuations and
strength.

“Runkel (2006) also models a rent-seeking conteshich players exhibit different valuations of ket and different
strength, but strength is modeled with an impfigitction, not with parameters of Tullock’s standetlirn function.
5Nti (1998 and 1999) had previously developed a tedén asymmetric valuations, considering the estise of
equilibria in pure strategy.

5There is a wide array of related literature théisfautside the traditional framing of the rentlseg problem, but
which is worthy of mention. Donohue and Levitt (899model a contest with asymmetric players and ifepe
information where parties are allowed to exit tibatest. They do not use Tullock success functiom,ifterestingly
highlight the effect of an exit option on playertrategies. Hirshleifer (2001) similarly analyzeveral models in
which asymmetries between players are importarttpften uses a different success function fromdakls.



The effect of differences in the parties’ valuatiads not limited to parties’ rent-seeking
incentives. When valuations are asymmetric, a néwendsion of the rent-seeking context
acquires relevance: allocative efficiency. In thsence of ex post markets, when a low-valuing
contestant appropriates the rent, an allocative &fses. Hurley (1998) modeled rent-seeking
contests with players with different valuationgraducing the notion of contest efficiency as an
alternative to the traditional measure of rent igetson. When examining contest with
asymmetric valuations, the criteria for evaluatihg outcomes of the contest should also include
contest efficiency—defined as the measure of theirmam obtainable benefit captured by the
contestants. The allocative gains may offset résgightion, such that a contest may be more
efficient notwithstanding the greater rent-seelérgenditures incurred by the parties.

In our analysis, we shall extend the standard mtudilok at the effects of ex post transfer
opportunities on the parties’ rent-seeking incargivwe shall refer to this alternative setting as
“tradable rents.” The literature on tradable remis instead focused on the role of cunning for
players with asymmetric motivation. Suen (1989)siders differences in strength (modeled as a
cost of exerting effort) and valuations, but thedelois not a traditional Tullock contest but a
model of waiting; the model also includes a tradpiase where trading does not necessarily
reduce dissipation. Dari-Mattiacci, Onderstal arati$? (2009) analyze the effect of ex post
market in Tullock’s traditional rent-seeking gameablowing the parties’ valuations to differ. In
the first stage, contestants compete to approphateent; in the second stage, if a misallocation
occurs (i.e., the low-valuing contestant wins teet), the winner can resell the rent to the loser.
The authors focus on the ex ante effects of a slwggnmarket on efforts, payoffs, rent-
dissipation and rent-misallocation, showing thatitble rents have a double-edge effect. Ex post
markets correct possible misallocations but mayestte rent dissipation. In some situations,
the increase in rent dissipation more than offffedsallocative advantage of the ex post trade—
the availability of a secondary market might adtusdduce welfare. In this chapter, we will build
on their setup to study the interaction of strengtiotivation and cunning in the case of
asymmetric players with resale opportunities.

The results of the asymmetric rent-seeking litesatiand the interaction of different forms
of asymmetry) are important for the understandihigeal life contests among asymmetric players,
when the players differ in more than one charastieriWe study how these asymmetries affect
the rent-seeking game, comparing the outcomesrmutan the presence of secondary markets, or
lack thereof, where rents can be reallocated #feicontest (tradable versus non-tradable rents).
In particular, we focus on the players’ efforts gmdbabilities of winning and on the social costs
of the rent-seeking game. With non-tradable rerdscansider rent-dissipation—the sum of the
players’ efforts—and rent misallocation—the prolifibithat the unmotivated, low-valuing
player wins the contest times the difference invlaiations. With tradable rents, misallocation
disappears and only rent dissipation constitutescéal cost. We look at whether opening trade
increases or reduces the total social costs. Tee ttharacteristics that we consider play different
roles in a rent-seeking contest. Strength and agnare advantages that become relevant at
different stages of the game. Strength is releiatite rent-seeking stage (primary market), while
cunning is relevant in the reallocation stage (sdaoy market). Motivation instead is an
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advantage that consists of the larger surplus ithatbtainable by the parties. The effect of
motivation is relevant in both stages of the gaaltbough its effect differs depending on whether
trade is allowed or not. To put the model usedhils thapter in the context of the existing
literature, we should note that although strengtissually modeled as Baik (1994), as a multiplier
of the effort of one of the parties, we use Tullsakxponent. Further, asymmetry in valuation is
usually said to reduce dissipation (Hillman andeRil1989); we show that, by adding the rent
misallocation loss, the maximum total social lassains constant, with and without asymmetry.
We finally show that the maximum total social listess with tradable rents in general.

3 Rent-seeking with asymmetric players

In the traditional Tullock rent-seeking garfieyo parties compete to appropriate a rent of
common valug/ > 0(which motivates the parties to play) by investiegch a nonnegative
amount of effort denoted 4(he) andB (she), respectively. The rent is shared accorthirte
now classic Tullock success functi@n = #;r for party A and)y = %;r for party B. We can
alternatively interpret these shares as probadslitdo obtain the entire rent. The exponent0
indicates the parties’ returns to effort (theiesfyth). Withr < 1 parties have decreasing returns
to effort, which implies that the party who exem®re effort obtains a less than proportional
increase in his or her share of the rent; thaif i&, invests more than B, then the ratio of their
A

-
B) < g, giving A a less than proportional return to hisher effort.

shares in the rent$4 = (
QB

With r = 1 parties have constant returns to effort, and #re is shared proportionally to the

parties investments aFgé = %. Finally, withr > 1, parties have increasing returns to effort so
B

that the party exerting more effort obtains a ntben proportional advantage; if for instance A

-
exerts more effort than B, we ha%é= (g) >§. The parties’ return-to-effort exponent
B

determines their incentives to exert effort and deethe amount of resources that will be
dissipated in total in the rent-seeking contese $tandard result is that total rent dissipation—

that is, the sum of the parties’ investments in-smeking—will be equal tév, that is, it will

increase in the parties’ return to effort and ieitivaluation of the refftThus, stronger (higher)
and more motivated (high&) parties exert more effort. Since the sought-attat has the same
value for both contestants, ex post resale oppibigarare not considered in this framework.

This basic framework considers identical partied @aill be extended in three directions in
order to consider as many dimensions along whictiggacan differ. The first dimension
concerns the parties’ strength. While the trad#lofullock game assumes that parties have the
same strength (return-to-effort exponentwe will consider here parties with different lessef

" Tullock (1980 and 1985); Tollison (1982); Rowl@gllison, and Tullock (1988); Lockard and Tulloc001).
8 The usual condition i8 < r < 2, which guarantees that the sum of the partiesreffdoes not exceed the value of
the rent and hence gives pure-strategy solutions.



strengtha andb, respectively. Therefore, the rent will be shamedording to the parties’ strength,

and Tullock’s success functions becoﬁ;e— andSB Taigh . We will say that A is

stronger than B it > b and vice versa.
Note also that with different levels of strengtine interpretation of the exponeatgndb as
returns to effort is not as straightforward as withn fact, in this case the ratio of the parties’

a
shares isiﬁ = % and it is no longer true that the share in the ofrthe party investing more is
B

more or less than proportional to his or her eftt@pending on whether that party’s strength is
greater or less thah In fact, this relationship also depends on theewoparty’s strength in a
rather complex way. To preserve the traditionatriptetation it is therefore necessary to examine
how the ratio of the parties’ share in the rentngjess if effort changes. For instance, if party A
increases his of her effort, the ratio changesisroh her favor at a decreasing rate K& 1, at a
constant rate it = 1, and at an increasing rateait> 1. These results hold symmetrically true
for party B? Therefore, we can speak of the parties’ asymmériels of strength in the same
way as in the traditional Tullock framework.

The second departure from the traditional frameveorksists of allowing the parties to have
different valuations for the rent, so that partw#lues the rent & and party B values it &,
that is, they have different motivations to exdfom. Introducing differences in motivation has
two sizable effects. Motivation changes the pdriiesentives to exert effort in a similar way as
strength does, so that we expect strong motivadeiiep to be willing to invest more than weak
unmotivated contestants. Yet, motivation has afsadditional and possibly more radical effect
on the rent-seeking game. Since parties attacterdiff values to the rent, it is in theory
possible—and even socially desirable—that a lovtivg) winner of the contest will sell the rent
to the high-valuing loser. Differences in valuasapen the door to a secondary market for rents,
which cannot be conceived in the traditional, hoer@gpus-valuation framework.

Analyzing the case of ex post resale of the renkewmat possible to introduce a third
dimension of asymmetry: the parties’ cunning, tisattheir ability to obtain a more favorable
price during the negotiations. This asymmetry careasily represented by the resale pPicBy
hypothesis, the price will have to lie somewhergveen the higher valuation—which determines
the maximum price that the high-valuing party idling to pay for the rent—and the lower
valuation—which determines the minimum price thme tow-valuing party is willing to accept.
While strength and motivation were introduced asoalie characteristics of the parties, cunning
is necessarily a relative notion: a high price nsetiat the low-valuing seller is more cunning—a

® Formally, we hav%a; (2_:) =450 andﬁ (—)

depending on whether< 1,a=1o0ra > 1, respectively. The same holds symmetrically fanBB(F) =

and— (—) =(b = b =r can be seen as a special case of this more gdrarawork.

See Dari-Mattiacci and Parisi (forthcoming) for iaadission of the possible interpretations of tharres to effort in
rent-seeking games.
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more seasoned negotiator—than the high-valuingrbaryé, vice versa, a low price indicates that
the high-valuing party has the upper hand duriegrébgotiation.

The presence of a trading phase after the renirgpgkase of the game is important for
social welfare as well as for the parties’ inceesivknowing that he can buy the rent ex post
might reduce the incentives of the high-valuingtyarhile making the low-valuing party
implicitly more motivated by the resale opportunity fact, the availability of trade removes the
asymmetry in motivation and replaces it with annas\etry in cunning, which operates in a
markedly different way. To anticipate one of thpexts of rent-seeking with resale, parties with
different valuations play a symmetric game duéhtofaict that the rent is now implicitly valued at
its resale price by both contestants. In the falhgwwe study the consequences of asymmetries
in strength, motivation and cunning for the partse®l for society. In the analysis we focus
exclusively on the characteristics of pure-stratd@sh equilibria. Each section will be closed
with a proposition summarizing the main resultd. gxbpositions are restricted to pure-strategy
equilibria’We start with non-tradable rents.

3.1 Non-tradable rents

We consider two rent-seeking contestants, A andiy differ in their strength and motivation.
Without loss of generality, throughout this chapter assumé&, > V;, i.e., we assume that
player A values the sought-after rent more thagesl® and is thus the more motivated player.
Instead, we allow either player to be stronger ttt@an other; witha > bthe more motivated
player A is also stronger; with = b players have equal strength; and witk< bthe less

motivated player B is stronger than the more mttidad. The contestants earn the following

b

expected payoffs from the garbg:= AA—a

argb VA _A andUB = AB

“aips VB~ B, respectively. We

a b
denote the parties’ probabilities of winningSas= A(fm andSg = AaBﬁ, so that we can rewrite

the parties’ payoffs more concisely és= S,V, — A andJz = SgVz — B. The parties choose
their levels of rent-seeking efforts independenflgach other in order to maximize their payoffs.
The first order conditions for this maximizatioroptem yield the following implicit relationships
between the parties’ equilibrium levels of effortdatheir strength and motivation—an asterisk
denotes equilibrium values:

A* = aS%S5V,
(1)
B* = bSS%V;

19 0n mixed-strategy equilibria, see Dari-Mattiat@inglais, Lovat, and Parisi (2007) and referenhesein.



By some simple manipulations of (1) we hd§g§Sy = § W* si which confirms a
A

well-known result in the symmetric case: in a pstretegy equilibrium, the players’ efforts are
bounded byA* S%VA andB* S%VB. Yet, levels of effort satisfying first order cadtidns

constitute a pure-strategy equilibrium only if thexad to nonnegative payoffs for the parties,
since it is always possible for a party to exerteffort and earn a payoff equal to z&t@his
conditior’® yields an upper boundary for the parties’ shamesuilibrium:

Sh <

S| =

(2)

*
SB S_

Q

SinceS, = 1 — Sy, these conditions imply that in a pure-strateguildarium the parties’
shares cannot be excessively far away from eacfr.olih a sense, for parties to play a pure-
strategy equilibrium the outcome must be somewdiat The conditions above are satisfied for
any value ofd andB if botha andb are less that,that is, when both parties have decreasing
marginal returns to effort (no economies of scalesht-seeking effort) the first order conditions
are sufficient to identify a pure-strategy equililon.** Yet, if this is not the case, some outcomes
that satisfy the first-order conditions lead to texireme a sharing of the rent and do not
constitute a pure-strategy equilibridm.

A player’s equilibrium payoff increases in his owaluation and strength but decreases in
the valuation and strength of the other playérence the conditions above put some limits to the

" The inequality follows from the fact thét, + $% = 1 and hence the maximum §%,5% is reached when players
face equal probability of winning;;, = S% = <.

2
12662" SASBVA -1=0 andaUB = %SASBVB — 1 = 0. An alternative way to define Nash equilibriadgsassume that

there are minimum levels of the parties’ effortsl &m look for mixed-strategy equilibria. See Daratlacci, Langlais,
Lovat, and Parisi (2007).

BUsing (1) and noting tha, = 1 — Sz, we have that payoffs are nonnegatiée> 0 andUy = 0) if and only if
S3Va = aS,SpVa®Sy < - andSyVy = bSSpVp®@Sh < 3.

14 yet, this condition does not guarantee the existenf values of the parties’ efforts that satidfe first order
conditions. For the case in which A is stronger abthins the rent with a greater probability thantli® general

a b
condition for the existence and uniqueness of @-gtrategy Nash equilibrium (él%) > (%) yifb<a<i;if

a > 1, an additional condition needs to be satisfiedictvluepends on two subcases: witk: 1 < a, the additional
condition is(bV)?a?@ P < (aV,)%(a — 1)*P~1; with 1 < b < a, the additional condition i§bV;)?p%@~2) >

(aV)*(b — 1)*P=1, The proof is involved and is available with theters.

Note that the conditions imposed by the nonnegataweff restriction are more stringent than theosecorder
a A%BP
T Az 4%4BD

2
conditions, which, therefore, never bind. The secdarivatives of the parties’ payoffs %ﬁuz—f’ = (aA® —

aBb+Aa+BbVA anda"Z[/b’a"b’Z:—bEZAaEbAa+Eb3bb’b—bAg+Ag+5’be’ Some simple manipulations yield

';J'i > S:‘ > E which can also be rewritten 8% <1 andS* <22 Note that these two conditions are always
B

satisfied if the conditions in (2) are satisfied.

16 This is a straightforward consequence of the epeetheorem. See also Stein (2002).
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values of the strength parameters. Since the sutreqgbarties shares in the rent is equdl, tthe
conditions in (2) can be simultaneously satisfiaty af % + % > 1, which can be rewritten as
ab<a+b €©))
The condition in (3) represents an absolute limithe admissible values of the strength
parameters that can support a pure-strategy equitib If the parties’ strength parameters sum
up to less thard(a + b < 4), then the condition in (3) is always satisfiecbwéver, above this
threshold ¢ + b > 4), the condition in (3) can be satisfied only ikth is a large asymmetry
between the parties, that isagifandb are sufficiently different. This point is illusted by Figure
1, where the admissible values are contained irreg®mn below the curve. The straight lines
depict three cases. The line b = 2, lies entirely within the region, indicating thihe product
of any combination oft andb summing up t@ will be less thar2, hence satisfying the condition
in (3). The case of: + b = 4 represent the boundary case. Above this valurasstance with
a+ b = 6, there are values afandb whose product exceeds their sum.For instance awiti3
andb = 3, we haveab > a + b.In this case the necessary condition in (3) cdy loa satisfied if
the values ofi andbare sufficiently different, thus never far= b. For instance, witih = 5 and
b =1, we havaab < a + b, as required by condition (3). The interpretatadrihis result is that
the stronger the parties are the more they mufrdifi strength in order for a pure-strategy
equilibrium to emerge.

FIGURE 1

Yet, values below the curve only satisfy a necgssandition on the strength parameters.
This condition is not sufficient. In general, ndt the points below the curve in Figure 1
correspond to pure-strategy equilibria. Outside uh# square in Figure 1,the existence of an
equilibrium will depend both on the parties’ motiem and on the first-order conditions. Instead,
inside the unit square, the existence of an equilib only depends on the first order conditions
because the equilibrium payoffs will always be regative irrespective of the parties’
valuations.’

Proposition 1: With non-tradable rents, an increase in a playerotivation or strength increases
that player’s payoff and reduces the payoff ofdriter opponent.

3.2 Tradable rents

The difference in the parties’ valuations of thetrereates trading opportunities. If resale is
feasible, rents that are appropriated by an unmtd (low-valuing) player will be transferred to
the motivated (higher-valuing) player. The possitatract space for the ex post transfer of the
rent is bounded by the players’ respective threantp: player B’'s minimum willingness to

17 A more precise characterization of the existeraraditions yields some additional restrictions oe ffarameters for
both strength and motivation. See note 14.
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accept)Vg, and player A's maximum willingness to pay, The actual price paid for the rent,

will be determined by the players’ cunning, whielsults among other things from their ability to
negotiate and their bargaining power. The presefice secondary market affects not only the
final allocation of the rent but also players’ stgies, since ex post trading opportunities change
the ex ante stakes of the game.

Player A expects to obtain the rent if he succéedble rent-seeking contest and to obtain
the difference between his valuation and the pricdoe paid to buy the rent from B if she
succeeds in the rent-seeking contest. Therefore, gayoff of party A idJ, =S,V +
Sg(Vy—P)— A=5,P—A+ (V4 — P). As beforeS, andSz can be interchangeably interpreted
as shares in the rent or as probabilities of siscdéste that the term in brackets is a fixed amount
which does not change with the effort exerted bgygpt A and hence does not affect his
incentives. Therefore, player A plays the gamefdkd rent had a value equal to the pifce
Party B also takes into account the fact thathe succeeds in the contest, she will not keep the
rent but rather she will sell it to A and obtairethriceP. Therefore, the payoff of party B
isUg = SgP — B. Also party B plays the game as if the rent hadlae equal t®. The presence
of a secondary market makes the differences invatitin irrelevant for the parties’ incentives.
Yet, cunning affects the price at which the rentl We sold ex post and hence implicitly
determines the overall stakes of the rent-seekomgest. Quite intuitively, if a player's strength
or cunning increases, that player's payoff willrigese to the detriment of his or her opponent’s
payoff!®

As before, the first order conditiofisletermine an implicit relationship between theelgv
of effort exerted by the parties and the strengith @nning parameters of the game. Differently
from motivation, cunning has the same effect orhbmarties. Here we indicate equilibrium
values with a double asterisk:

A* = aS}*SEP

(4)
B** = bS;"S5'P

from which we can obtain again a boundary conditfgfS 5" = 2—: = i—: < i, so that the players’

levels of effort in a pure-strategy equilibrium deunded by*™ < %P andB™ < %P.Second

order conditions and the conditions for nonnegaiagoffs are as in the previous section.

Proposition 2: With tradable rents, an increase in a playersrgjth or cunning increases that
player’s payoff and reduces the payoff of his ardmponent.

18 As in the previous section, this follows from #revelope theorem.
19 . - Uy _a _ _ % _ 2 _ _
The first-order conditions args = ASASBP 1=0and 3 = BSASBP 1=0.
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4 Effort in asymmetric contests

In this section we further study the parties’ cbesiof efforts and theirprobability of winning the
contest.

4.1 Non-tradable rents

We have already seen in the previous section thatcaease in motivation or strength increases a
player's payoff and reduces the payoff of his or ls@ponent. Similarly, an increase in

motivation or strength makes a player’s effort @age relative to the effort of the other party:
from (1) we obtain the following relationship betwvethe players’ efforthé; = % which also
B

indicates that in equilibrium the player exertingmn effort must have an advantage in terms of
strength, motivatiof{ or both. Strength and motivation have a comparibpect on the parties’
decisions to invest in rent-seeking effort, so thatparty's lack of motivation might be
compensated by a greater strength and vice Véfdate also that the ratio of the parties’
idiosyncratic rent dissipation—that is, the rati6 tbe portion of the parties’ idiosyncratic

valuations that is invested in the rent-seekingtestr—is equal to the ratio of the strength
parameters‘f—‘;—f = %, that is, it does not depend on the parties’ \tna? so that an increase
A

in motivation will not change the parties’ relatiBosyncratic dissipation, while an increase in a
player’s strength will.

Yet, these results concern the parties’ relatieresf and say very little about their absolute
levels of rent-seeking investments. So be suretatie of the parties’ rent-seeking efforts might
remain unchanged even if both parties’ efforts wegmor if both went down. An inspection of the
parties’ first order conditions reveals some irgérg patters of behavior. If a party’s valuatidn o
the rent increases, that party has stronger in@ntb exert effoff and hence his or her level of
effort will tend to increase. The incentives of titber party depend on his or her position in the
game: a party that is winning with a high probaypiill tend to increase his or her effort, while a
losing party will tend to give up and reduce hisher effort* This effect will feed back into the
contestant’s effort level, so that the final outeoi® difficult to determine in a general way. The
effect of an increase in strength on the absokuel$ of the parties’ effort is even more involved,
as it also depends on whether the returns to efferincreasing or decreasfig.

20 See also Nti (1999).

21 See also Baik (1994).

22 Baik (2004, 687) finds that the rent dissipatiatias are independent of the strength parametéis.i¥ due to a
different way of modeling strength, thanks to whilsh strength parameter cancels out in the fidéoconditions.

2 The first-order conditions in footnote 12 increas¥, andVj, respectively.

2 we haveaZﬂ:%SASB(SA—SB)VA andgggi =%SASB(SB—SA)VB, where the sign depends on whet%ﬁelis
B

9A0B
greater or less than one.

2%u 1 R
% we have-—4 = --5,55(1 — a(S4—Sp) log A)V, and -
b

= S54S5(1 = b(S3—S,) log B)Vg and% = 25.55(Sp—S4) (log A)Vj for party B.

9%Ug _
Bdb

=%SASB(SA—SB)(logB)VA for party A, an
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If a party’'s effort increases due to a boost iniwadton or strength, it is not a priori clear
whether his or her probability of winning the catteill also improve. In fact, in equilibrium, we

have Sa _ (4"
Sy (BH)PS

corresponds to an absolute increase is such pliiibalfet, a relative increase in a party's effort
does not necessarily translate in an increasesirohher probability of winning since the final
effect will also depend on the values of the sttlempgrameters.

SinceS) =1 —S%, a relative improvement in a party’'s success priiba

Proposition 3: With non-tradable rents, an increase in a playerotivation or strength increases
the ratio of that player’s effort relative to thifoet of his or her opponent; an increase in a
player’s strength also increases the ratio of pieger’s idiosyncratic dissipation relative to
the idiosyncratic dissipation of his or her oppdneahe effects on the player's success
probabilities are ambiguous.

4.2 Tradable rents

We shall now consider how the results derived almréechanged when players have ex post
trading opportunities. As discussed in the previ@estion, with tradable rents subjective

valuations of the rent are rendered immaterial lyy presence of resale opportunities. Both
players, whether they subjectively value the pde@ot, face the same stakes in the rent-seeking
contest given by the resale value of the prize Ha secondary markeB,. From (4) the

relationship between the players’ efforts thus hwé% = % which indicates that, when a player

exerts more effort, this is because of his advantagterms of strength, not because of his
motivation. Motivation does not affect effort inidhcase, because the possibility of trade makes
the game symmetric with respect to the stakes.riSgparibus, high-valuing and low-valuing
players will exert the same amount of effort in tfaene. It is clear that, in this case, only strengt
can drive differences in effort and a stronger etawill thus exert relatively more effort.
Ve _ aVp
B*  bV,'
which suggests that a player is willing to invesehatively larger share of the expected prize if
his or her strength is large relative to his or haluation. This is due to the fact that resale
opportunities are more profitable for higher vatuplayers and therefore lower-valuing players
will focus more heavily on the initial rent-seekipfpase of the game rather than rely on the
trading phase and vice versa.

The success probability of the stronger player inighwever be lower than the success

Note however that the ratio of the players’ idiaswatic dissipation is now’;
A

probability of his or her opponent, as in the cafseon-tradable rents, since we ha§£e= E’;ib
B

Cunning, determining the price of the rent at thgale phase, will determine the absolute levels
of the parties’ effort but does not have an efteth party’s effort relative to his or her opponent

Proposition 4: With tradable rents, an increase in a playersngth increases the ratio of that
player’s effort relative to the effort of his orrh@pponent; an increase in a player’s strength
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also increases the ratio of that player’s idiosgticrdissipation relative to the idiosyncratic
dissipation of his or her opponent; an increas& [iayer's motivation decreases the ratio of
that player’s idiosyncratic dissipation relativette idiosyncratic dissipation of his or her
opponent; cunning does not affect relative effarig idiosyncratic dissipations; the effects
on the player’s success probabilities are ambiguous

5 The social cost of asymmetric rent-seeking

5.1 Non-tradable rents

In the presence of asymmetries, the social cosemifseeking consists of the traditional rent
dissipation and an additional cost, rent misaliocatdue to the fact that the parties value thé ren
differently.”® Dissipation costs are given by the sum of the esiyefforts in equilibrium.
Misallocation costs arise when players have diffekaluations of the rent, and are given by the
difference in the players’ valuations weighted bg probability that the lower-valuing player
actually appropriates the rent. Using (1), thesstiscoan thus be written as follows in the no-trade
scenario:

D* = A* 4+ B* = §%,5% (aV, + bV)

(5)
M*=Sp (Va—Vs)

Since the less motivated (lower-valuing) playerd&sinot necessarily exert a lower level of
effort to appropriate the rent, nor is she lessljiko win the contest than her motivated (higher-
valuing) opponent, rent misallocation costs carpaeicularly relevant. Increasing asymmetries
in strength can have ambiguous effects on socidlamewhen motivation is also at stake.
Consider rent dissipation. If A is stronger, thkare is more weight o¥,, which is larger, thus
we have more dissipation. However, the playersbabdities of winning become more divergent
due to the fact that A will invest more in the eesttand, hence, the tef§f)Sz becomes smaller,
thus reducing dissipation. Moreover, if player A sgonger, we have a small€f, thus
misallocation is reduced. Asymmetry with respeanmtivation also has ambiguous effects when
players with asymmetric strength are involved. Agéadifference in the players’ valuations leads
to a decrease 1, S5, hence reducing dissipation, but exacerbatinglfotsation costs.

It is interesting to expand on the notion of fuiksipation. When the rent is commonly
valued, full dissipation occurs when the sum ofgihgties’ efforts equals the value of the rent. In
our setting, however, the rent is valued diffengity the two parties, so that an additional social
loss will derive from the misallocation of the reatcurring when the low-valuing party B wins
the contest. Yet, as in the traditional settingpakith asymmetric valuations the total social loss

28 Hurley (1998) introduced the notion of contexiaéncy, which measures the ability of the highesitse player to
obtain the rent, net of the total rent dissipatiRent misallocation is a somewhat analogous conbepit only focuses
on the allocation of the rent, while leaving astd&siderations of the resources spent to obtaimhiich are captured
by the notion of rent dissipation.
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is bounded in equilibrium. Since in equilibrium tpharties must earn nonnegative payoffs, the
sum of the parties’ investments in rent-seekingnoarexceed the sum of their expected gains
from rent-seeking and we must havB’ = A"+ B* < SV, +SEVz . Since the rent
misallocation is M* = S (V4 — V), summing up, we have that the total social lossnea
exceed the highest rent valuatidi:+ M* < V,.%’

Within this overall limit, both dissipation and ralkbcation are also individually bounded.

Using (2), rent dissipation can be at most a weidhdaverage of the parties valuatiob$,<

aVA+bVB
—w =Va

The worst-case scenario in which the highest rahtation is entirely lost due to the rent-
seeking game arises when both parties obtain afpagoal to zerd® We have seen abcVehat

Similarly, the rent misallocation is also boundaff’ < %(VA — V) <V,

this can be the case only Sf, =% and S; =%. Since the sum of the parties’ shares is

necessarily equal tb, then we must have thia‘ﬁ-% = 1, which can be rewritten a® = a + b.

This means that the total social cost of rent-seekiill be equal to the highest rent valuation
only along the curve in Figure 1. Looking at Figdreit is also clear that this condition can be
verified only ifab > 4 and if botha andb are greater thah.Also the opposite is true: if a point

lies on the curve in Figure 1, then it must bedhge that the parties’ payoffs are both zero Fartie

spendA* = Vb—A andB* = %B in rent-seeking’Any other value of the strength parameters that

supports a pure-strategy equilibrium will leave smocial value untouched.

This result generalizes the traditional full-diggipn result in Tullock’s framework. In fact
settinga = b = r, the condition becomes = 2r, which yieldsr = 2, as in the traditional
analysis. The fact that the asymmetry in the psirtialuations does not appear in the definition
of the maximal social cost of rent-seeking showtlbe surprising. In fact, such difference enters
the calculus of the total social loss in two offieet ways. On the one hand, rent dissipation is
somewhat diminished by the fact that valuationsamgnmetric, in that the sum of the parties’
efforts will not reach the highest valuation. O thther hand, rent misallocation comes about
precisely because of the asymmetric valuationkimicup the remaining loss and bringing the
total social loss to a level that, at the limituals the highest valuation.

Proposition 5: With non-tradable rents, the total social costentft-seeking is equal to the highest
valuation of the rent if and only if the producttbhé parties strength is equal to their sum.

27 Compare to Hillman and Riley (1989)’s result thaymmetries in rent valuations reduce the rentitien. We add
that if one considers rent misallocation, asymrestdo not affect the maximal social loss.

28 Tg clarify,D* + M* = V, occurs if and only iD* = §%V, + S% V3.

29 See note 13 and accompanying text.

% This is because, £f+ % =1 en the conditions in (2) must hold strictly. Thertes’ rent-seeking expenditures are

derived substituting (2) into (1).
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5.2 Tradable rents

Ex post trading opportunities will correct any iait misallocation of the rent, bringing
misallocation costs to zero, but retain the po#tnfor dissipation through rent-seeking
expenditures:

D* = A™ +B*™ =5;"Sy"(a+ b)P

(6)
M™ = 0

Also in this case, the rent dissipation (and hetfieetotal social loss of rent-seeking) is
bounded and cannot exceed the @itg P. Yet, although the opportunity to trade rentsratte
initial contest eliminates possible misallocatiasts, it can exacerbate rent dissipation. This is
due to the fact that resale opportunities raisesthkes for low-valuing contestants making the
contest more symmetrical, and thus increasing gheevof S,S5. As it will be seen below, the
net effect of ex post trading opportunities on abwielfare is ambiguous. We could repeat here
what already observed in the previous section ath@utotal social loss. Yet, the problem here is
simpler, in that the rent misallocation is alwagsaand social loss is confined to rent dissipation
Thus, full dissipation occurs whéxi* = V,, which can occur only iP = V,.The results obtained
in the previous section need to be slightly adaptdtie new setting:

Proposition 6: With tradable rents, the total social cost isada the highest valuation of the rent
if and only if the product of the parties strengttequal to their sum and if the resale price is
equal to the valuation of the high-valuing party.

6 Trading away asymmetries

6.1 The effect of trade on effort

The possibility to trade the won prize in a secopdaarket aligns the players’ motivation.
Although they attach different subjective valuatidn the prize, both players engage in the rent-
seeking context facing similar stakes. Low-valupigyers know that rents can be sold after the
contest at pric®; similarly, high-valuing players know that rentancbe bought; thus, both
payers play the rent-seeking game facing symmestaikespP, rather than asymmetric stakés

andVy. The effect of this aligned motivation on the @es efforts can be studied by comparing
(1) and (4), which givesg—z = % > % = 2—:. Yet, this inequality does not offer any deternéna
B

answer to the question under consideration. In fantay be the case that > B*without trade
andA*™ < B** with trade, satisfying the inequality but leaviogen the question as to the effect
of ex post trade on parties’ ex ante efforts. Tewar this question, let us first define an
B_**
A**'
triggers a perfect switch in the players’ efforbides. Without trade the motivated player would

indifference criterion with respect to efforg%,.: If this equality is satisfied, opening trade
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exert more effort, while with trade the unmotivateldyer would exert more effort, perfectly
inverting the ratio between the efforts. The eduadi satisfied if the following hold¥-

2
Va _ (9) (7)
Vg a

The latter condition implies that we must have b, given thatV, > V. This means that
such a reversal of effort strategies will occuryoim rent-seeking games where a strong but
unmotivated player plays against a weak but maitvaiayer. Without trade the motivated, weak
player exerts more effort, inasmuch as the reritisgecontest provides for him the only
opportunity for appropriating the sought-after rebhce trade opportunities are introduced, this
relationship could be reversed. Trade opportunitesove motivation-driven asymmetries,
leaving only strength-driven differences betweea piayers’ incentives. Whether the resulting
effort levels are more or less asymmetric whenetrégd introduced depends on the relative
importance of motivation-driven and strength-driviecentives on the parties’ strategies. We can
restate the problem in light of the above consiitang, distinguishing three possible cases.

2
First, with ";—’; > (g) , player A’s advantage in motivation weighs moraviky than player

B’s advantage in strength. In this case, trade vesithe greater of the two sources of asymmetry,
leading to a convergence between the parties’teffewvels. This case includes two scenarios. In
the first scenario, player A has greater motivadsrwell as greater strength than player B. Trade
leads to a convergence between the players’ effgrteemoving one of the two advantages for
player A. In the second scenario, we might obsplager A with greater motivation and player B
with greater strength, with a heavily dominatindeef of motivation-driven incentives. By
introducing trade and eliminating the effect of imation, we would replace the large asymmetry
driven by motivation with a smaller asymmetry drivdoy strength, leading again to a
convergence between the parties’ effort levels.

2
Second, with:j—: = (S) , we have the special case considered in (7) wherévo sources of

asymmetry perfectly balance one another. In thégcimtroducing trade leads to an inversion of
the ratio of the players’ efforts.

Finally, with Z—A < (Z)Z player B's advantage in strength generates aaegraaymmetry than
B

player A’s advantage in motivation. Without tratiesse two advantages operate in opposite and
partially offsetting directions. Trade removes #tlvantage in motivation, upsetting this balance,
thus increasing the asymmetry between the plagdicr'ts.

Concluding, the effect of trade on the players’cess probabilities is ambiguous because it
depends on the absolute values of the player'stefémd on their strength levels as we have seen
in the previous section.

N avy bV, b\?
S Notethat- =2 o @Ya_b o la_ (—) .
B*  A™ bVg a Vg
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Proposition 7: Trade reduces (increases) the asymmetry of theseskling contest and leads to a
convergence (divergence) between the players’seaking efforts if and only if a player’s
advantage in motivation is greater (less) than dtieer player's squared advantage in
strength. In the special case where a player'sraedga in motivation is equal to the other
player's squared advantage in strength, trade kd#epsasymmetry of the rent-seeking
contest unchanged, but inverts the ratio of playerst-seeking effortsThe effect of trade
on the success probabilities is ambiguous.

6.2 The effect of trade on the social loss of rent-segk

In general, trade does not necessarily reduce disstpation®? but put a lower limit on the
maximal total social loss that can materialize, alhisV, without trade and onl§ < V, with
trade.In this section we introduce the two notiansich will be useful to study the effect of trade
on the social loss of rent-seeking. As it was olegtrabove, strength, motivation and cunning
play different roles in asymmetric rent-seeking tests. Strength and motivation are only
relevant in the rent-seeking phase, while cunnmgnly relevant in the resale phase when
secondary markets are introduced. Unlike strengttich is always relevant in the rent-seeking
phase of the game, regardless of the presenceakrepportunities, motivation is only relevant
in the rent-seeking phase when resale opportunéies unavailable. In order to refine our
understanding of the combined effects of strengtiotivation and cunning, we shall now
introduce the notions dfalanced rent-seeking andfair negotiations. In balanced rent-seeking,
one player's strength perfectly offsets the othlelygr's motivation. With fair negotiations, a
player's cunning in the negotiation phase compesshts lack of strength in the rent-seeking
phase. Both notions crucially depend of the asymymetmotivation.

The notion of balanced rent-seeking applies ta¢imé-seeking phase and is characterized by
aV, = bVg. In a balanced contest the players’ exert the daweds of efforts notwithstanding
their differences in both strength and motivationthese situations, a player's advantage in one
dimension is balanced by a disadvantage in ther alineension. The notion of fair negotiations
considers instead the correlation between a playgisadvantage in the rent-seeking phase and
his advantage in the ex post trading phase. Imgasirestriction on the trading phase, a contest

with fair negotiations is characterized = %, that is, the price is a weighted average of

the players’ valuations, where the weights aremjivg the strength exponents. The condition of
fair negotiations is verified when a player’'s adaye in strength translates into a disadvantage in
bargaining power and vice versa. In fact, it iQiplayer’s interest that the price be close to the
other player’s valuation and not his own. If playeis strong (largea) in the rent-seeking phase,
then he will be disadvantaged in the trading phsisee the price will be relatively high and in
fact close td/,. Conversely, if player B is strong (large in the rent-seeking phase, then she
will be disadvantaged in the trading phase, siheetice will be relatively low and closelfg.

32 See also Suen (1989) showing that trading doesewsssarily reduce rent dissipation.

19



In a balanced contest, the players’ efforts withtvatle are the samd; = B* and the
stronger player always wins with a higher probabilSince we are assuming that A is more
motivated, then B must be stronger for the corttesie balanced, thus we haglg 1 and hence

S
N

}* < 1. With trade, the players’ efforts depend on thelative strength, with the stronger player
B

B**
If the contest is characterized by fair negotiadiowe can write the ratio of the rent
dissipations with and without trade as follows:
D*  SuSpaVy+bVg S%S%
D™ T SISy (a+b)P  S;Sy

exerting more effort— < 1,%* and hence winning more ofted <2 < 1.3
B B

Note that, if the context is balanced, we ha55,4f;§%> 1.3*Thus, combining fair negotiations

with a balanced context, we obtain the followingule rent dissipation decreases with trade. We
can further compare total social loss in the twensecios. Recall that in the case of rent-seeking
without trade, total social loss is given by thensof dissipation and misallocation costs, whereas
in the case of rent-seeking with trade misallocalosses are eliminated, yielding total social loss
equal dissipatiof® When the parties’ motivation, strength and cunring balanced, while trade
decreases dissipation, the total social loss nfighgreater or less than without trade.

Proposition 8: Trade reduces the maximal social loss of renkiageln a balanced contest with
fair negotiations trade also reduces dissipation.

7 Conclusions

Rent-seeking contests, more often than not, invplegrers who differ with respect to one or
more characteristic. In this chapter we marked thfpaler through the relevant literature on
asymmetric rent-seeking, considering the effea@syimmetries between the parties’ competitive
abilities, motivation, and bargaining power. Thebaracteristics play different roles and become
relevant at different stages of a rent-seekinge=inStrength, for example, acquires relevance in
the rent-seeking stage, while cunning becomesagtan the reallocation stage. Motivation is an
advantage (larger surplus that is obtainable floenrént) that plays different roles on the parties’

2
3 As it is intuitive, in a balanced contest, we héi/e: (Z) : trade increases the asymmetry of the contesring of
B

incentives to exert effort.
34 See Proposition 2.

% Note thatz—:‘z < 2—" < 1 implies that the difference between the winningbailities increases with trade. Since the
B B

winning probabilities sum up to 1, their productdmses if the difference between the two increahés implies

Sk

Sy'sy

3¢ The ratio of the total social losses in the twensrios isDD%iw = %% By simulating the results
A°B

it is possible to verify that the ratio can be geear less than 1.
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incentives. The effect of motivation differs depigdon whether rent is tradable ex post or not
and the bargaining ability of the parties. We laakwhether the possibility of tradable rents
increases or reduces the total social cost ofgeeking. This bird’s eye view on asymmetric rent-
seeking problems provides a valuable lens throulgiclwto analyze real life conditions of rent-

seeking competition.
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Figure 1. Necessary condition for pure-strategy equililvith asymmetric strength (the
thick curve depictsb = a + b, while the dashed lines depict- b = 2,a + b = 4, and

a + b = 6, respectively).
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