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Abstract

We study standard rent-seeking contests in which there are two forms of sabotaging. This study is conducted for a
symmetric model of two contestants with complete information, when the first form of sabotaging negatively affects
the probability of winning the contest while the second form increases the marginal cost of the standard rent-seeking
effort. We show that only those forms of sabotage that increase the marginal cost of the rent-seeking effort affect the
productive rent-seeking effort. Thus, from a designer's point of view, if monitoring is feasible, the only form of
sabotaging effort that should be monitored is the second one.
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1 Introduction

Many studies of rent-seeking contests and their forms have been conducted (see, for example,
Konrad, 2009 and Congleton and Hillman, 2015). In many of these more than one form of
effort is exerted during the rent-seeking contest. One such case is where, in addition to
the standard rent-seeking efforts (productive effort), a contestant exerts a further effort of a
different nature that might reduce the probability of others winning the contest, or that might
increase the opponent contestants’ cost in their rent-seeking efforts. Efforts of this nature
may be referred to as "sabotaging efforts" (for more details see Chowdhury and Giirtler, 2015
). There are many real life examples of the two forms of sabotaging. For instance, negative
political campaign advertising that reduces the probability of success of rival contestants
(Skarpedas and Grofman,1995; Benhardt and Ghosh, 2020). Examples of the second form
could be illegal tricks in labor contests or intentional fouls in sports contests (Amegashie,
2012).The first to study forms of sabotaging that effect the probability of winning in rent-
seeking models was Konrad (2000) who showed that the effect on productive effort might be
positive or negative in a simultaneous model'. This form of sabotaging has also been studied
in models of tournaments, where it has been shown that sabotaging might be beneficial from
a welfare perspective (for example, see Giirtler and Miinster, 2010). The first researcher to
study the second form of sabotaging in a sequential rent-seeking model with two contestants
was Amegashie (2012), who showed that a sabotaging effort of this form can reduce the
productive effort in a contest. In the current model proposed in this paper, we combine
both kinds of sabotaging efforts in a sequential model that involves two contestants and
two stages. This structure of sabotaging is well known, for example, from elections in post-
Communist Russia (Hutcheson, 2007). To the best of our knowledge, no such combinations
have been studied before in a rent-seeking model. In the first stage the contestant exerts
both forms of sabotaging efforts in the contest, and in the second stage the productive efforts
take place. We characterize the equilibrium and show that the only effort that affects the
productive effort is the second form of sabotaging, while the effort that directly influences
the probability of winning has no effect at all on the productive efforts.

The rest of this paper is organized as follows: In Section 2 we discuss the rent-seeking
model. Section 3 presents our main results, and in Section 4 we offer our concluding discus-
sion.

2 The Model

Consider a contest with two risk-neutral players competing to win the contest with one
prize V' and sabotaging options. In this contest the players have two options for sabotaging.
The first option is decrease the rival’s probability of winning, denoted by s;; > 0 where j
stands for the number of the player j = 1,2. The second option is to increase the cost of the
productive effort made by s, ; > 0,7 = 1, 2. In the first stage, the players choose the amount
of effort that they will exert on each form of sabotaging. Each player pays a marginal cost

'In a different form of contest model, the first to study this effect of sabotaging was Lazear (1989).



for each option of sabotaging effort, given by C; and Cs, respectively. In the second stage
the players exert their productive denoted by z; > 0,5 = 1,2.
The utilities of the players are given by

Ui = VP —21(14 s922) — Cis11 — Casa; (1)
Uy = VP —x9(1+5271) — Ci512 — Cas02
where
ZL’I/(l -+ 8172)
/(1 + s12) + x2/(1 + 511)
Ta/(1+ 511)
x1/(1+ s12) + x2/(1 + s1.1)

Notice that it is easy to see that gi > 0and aas_i < 0fori # j and i = 1, 2. Furthermore,
the effect on probability of this form of sabotagfng is a special case of Konrad’s (2000)
simultaneous model. A sabotaging effect of this kind has been modeled before in the team
contest case by Dogan et al. (2020) and in the negative campaign case by Benhardt and
Ghosh (2020). The increased cost of productive effort is of the form presented by Amegashie
(2012). Thus, the effect of both sabotaging efforts is the combined effect of the Konrad

(2000) and Amegashie (2012) models.
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3 The Main Result

In the following section we will characterize the equilibrium in our model.

We will solve for the subgame perfect equilibrium using a backward induction approach
beginning with stage 2. The unique solution of this stage is based on the simple solution of
a Tullock contest model (see, for example, Konrad, 2009).

3U1 {L‘Q/(l + 8172)(1 + 31,1)

Ty (14 822) =0
O (@1/(1+ s12) + 22/(1 + 511))° ( 22)
0Uz _ _ m/(Ls12)(1+ 51) (14 521) =0
a31’2 (11:1/(1 +81’2) +(E2/(1+8171))

Rearranging, we get
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Substituting (2) in (1) we get
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In the first stage, differentiating U; with respect to s ;, and U, with respect to s; 2 and
differentiating U; with respect to sy; and Us with respect to s, 2 we get

and
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Similarly to Fu and Lu (2009) and Amegashie (2012), our focus is on the symmetric

equilibrium. Accordingly, s;1 = $12 = $1 and sy = S92 = S9.Thus, by rewriting (3) and (4)
we get

oUuy  0Us Vv
ds1  O0s1  A(1+s1) (8)
and ou, U v
1 2
= = — Ch. 9
dsy  Osy  A(1+sy) (9)
Thus the second derivative is a symmetric case given by
o’y Uy B V (10)

ds? ds? 4(1 + s1)?

and

U, Uy Vv (1)
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Finally, the symmetric mixed derivatives are given by
o’y 00U,

881’188271 88172682,2

~0. (12)

Notice that according to (10) ,( 11) and (12) the sabotaging efforts are separable (mixed

2 2 2
%<0 O — 202 < 0 . In other words,
51 652

second order conditions for each player are satisfied. In addition, since we are considering a
symmetric equilibrium, we can rewrite (2) as follows
v

L=y = 0= e (13)

In order to analyze the equilibrium we need the following propositions .

. . 2
derivatives equals to zero) and —6851 =
1

Proposition 1 Let % < min{C, Cy}; then there exists a symmetric equilibrium in which
the sabotaging effort is equal to zero and the productive effort equals the standard Tullock

o
effort, 11 =1y = x = .



Proof. From (8) and (9) we can see that in the case where ¥ < min{C}, Cy} we get

4
OUL 8U, 09Uy 0Uy o T A
D51 05 Dy Osr < 0. In other words s; = s, = 0, and thus 1 = 29 = x = T yielding the

result. m

Notice that if there is no sabotaging according to (13) the productive effort will be equal
to standard rent-seeking efforts. This result is consistent with the Amegashie (2012) model,
which includes only the second form of sabotaging. The following result will address the
case where there might be a sabotaging effort, and it’s effect on the productive effort.

Proposition 2 The only sabotaging effort that might decrease the productive effort is the
effort that increases the marginal cost of the productive effort.

Proof. Follows strictly from (13). m

The result of Proposition 2 is in line with Konrad (2000), who stated that the effect of
the first form of sabotaging on the productive effort is ambiguous. The intuition behind the
result is as follows: the fact that the first form of sabotaging directly affects success is a
function of the Tullock contest form (ratio-form); where there is symmetry, the effect of this
form of sabotaging on productive effort is nullified. Meanwhile, the second form is directly
affected by the marginal cost of the productive effort, and, as mentioned in Amegashie (2012),
this effort has a very high marginal effect on the cost of productive effort, and thus on the
effort itself.

Notice that it is easy to see that in the current symmetric setting we get 38?21%111 =
85‘912582@ = 0. According to Konrad’s (2000) simultaneous model, this condition will ensure

that if the first form of sabotaging effort is feasible, it will have no effect on the marginal
rent-seeking effort (for more discussion on the effect of sabotaging on marginal-rent-seeking
efforts see Konrad (2000)). Thus, in the general case of a standard sequential rent seeking

contest success function with sabotaging, as long as 822_1ng > 0 (as in Konrad (2000)), the
3J J
first form of sabotaging might have no negative effect on marginal rent-seeking efforts. In
2p.
other words, if the first form of sabotaging is feasible, and asal% > 0, the rent-seeking effort

IE]' -
might not decrease as the result of such sabotaging.

4 Concluding Discussion

It is well known that sabotaging efforts in contests can have negative effects on welfare in
general and, in particular, on designers of contests in which there are benefits only from
productive efforts. One of the options to reduce the effects of sabotaging is to increase
the cost of sabotaging (Chowdhury and Giirtler, 2015). This can be done by applying
monitoring to increase the cost of sabotaging, as considered in Minchuk et al. (2018). In
the case outlined in this paper, the only monitoring that affects the designers’ revenue is
the form that increases the marginal cost of sabotaging, and thus reduces the designers’
revenue. In other words, this form of monitoring effort should be applied if it is profitable
for the designer (for more details on this form of monitoring see Minchuk et al., 2018). On



the other hand, no efforts are needed by the contest designer to monitor the first form of
sabotaging, since it has no effect on the productive effort, in contrast to the second form of
sabotaging effort which does. Thus, if the question is: should we apply regulation (if it is
feasible) to control negative campaigns or/and illegal tricks in the elections, the answer is
straight-forward-we should do so only for the illegal tricks. For example, in the USA, some
states apply regulations limiting negative campaigning by candidates. In those campaigns,
the states use their laws to regulate the time, place, and manner of speeches (Ferguson,
1997). Our model shows that this form of regulation might be inefficient (as noted in some
cases by Ferguson, 1997) since it has no effect on productive efforts (standard campaigns
without negativity).

References

Amegashie, J. A (2012) “Productive versus destructive efforts in contests” European Journal
of Political Economy 28(4), 461-468.

Bernhardt, D and M. Ghosh (2020) “Positive and negative campaigning in primary and
general elections” Games and Economic Behavior 119, 98-104.

Chowdhury, S.M., O. Giirtler (2015) “Sabotage in Contests: A Survey” Public Choice 164
(1), 135-155.

Congleton R.D and A. Hillman (2015) “A companion to rent seeking and political economy”
(pp. 138-149). Edward Elgar, Cheltengam.

Dogan, S., Keskin, K and C. Saglam (2020) “Sabotage in team contest” Public Choice 180
(3-4), 383-405.

Ferguson, C (1997) “The Politics of Ethics and Elections: Can Negative Campaign Adver-
tising Be Regulated in Florida?” 24 Fla. St. U. L. Rev. 463.

FU, Q and J. Lu (2009) Contest with pre-contest investment. Economics Letters 103, 142-
145.

Giirtler, O and J. Miinster (2010) Sabotage in dynamic tournaments. Journal of Mathemat-
ical Economics 46, 179-190.

Hutcheson, S. D (2007) How to Win Elections and Influence People: The Development of
Political Consulting in Post-Communist Russia. Journal of Political Marketing 5:4, 47-70.

Konrad, K.A.(2000) Sabotage in rent-seeking contests. Journal of Law, Economics and Or-
ganization 16, 155-165.

Konrad, K.A (2009) Strategy and Dynamics in Contests, Oxford University Press: New
York.

Lazear, E. P. (1989) Pay equality and industrial politics. Journal of political economy 3,
561-580.



Minchuk, Y., Keren, B and Y. Haddad (2018) Sabotaging in contests with monitoring efforts.
Managerial and Decision Economics 39 (6), 674-681.

Skarpedas, S and B. Grofman (1995) Modelling negative campaigning. American Political
Science Review 89, 49-61.



