
5. Rent Seeking: Workhorse Model I∗

In many situations, two (or more) actors compete for a prize. Each actor’s chances

of winning depend on how hard or how much it spends relative to how hard others work

or how much they spend. The more one actor spends on winning or the harder an actor

works, the better her chances of winning. The more other actors spend or the harder they

work, the less likely an actor is to win. Situations like this are occur quite frequently,

and they are generally called rent-seeking games. Rent seeking is our first “workhorse”

model. Workhorse models leave many out details that are specific to particular situations

in order to highlight a few of the essential features that define a strategic environment

and are common across a wide range of interactions.

This lecture solves a rent-seeking game for its Nash equilibria and shows more broadly

how to go about finding Nash equilibria of any game. We will also use the equilibrium of

the rent-seeking game to demonstrate that rent-seeking is a very costly way to allocate a

prize.

5.1 A rent-seeking game

Two firms, F1 and F2, from different industries are trying to convince the United States

Congress to write a tax provision in a particular way that favors its industry. Getting the

provision written the way it wants is a “prize” worth V billion dollars to the industry.

The more a firm spends on lobbying Congress, the more likely Congress is to write the

tax provision in the way that it wants. The more the other firm spends, the less likely a

firm is to get what it wants.

Assume each firm secretly decides how much it is going to spend on lobbying which

makes this a static interaction. To describe this interaction as a strategic-form game, let

m1 be the amount F1 spends, and m2 be the amount F2 spends. A strategy profile for

the game is the amount each firm spends, (m1,m2).

The final step in describing the strategic-form game is to specify the firms’ rankings

over the strategy profiles. Each firm is trying to maximize its expected monetary payoff.

∗These are lecture notes for PS135/Econ110 at UC Berkeley by Robert Powell.
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(This assumption will be justified when expected utilities are discussed in a future lecture.)

The first step in determining a firms expected payoff is determining its probabilities

of winning and losing. The probability that a firm wins given how much both firms are

spending is called the contest function. A common contest function, and the one we

use here, is that the probability that a firm wins is the amount it spends relative to the

total amount.

Probability F1 wins =
m1

m1 + m2

Probability F2 wins =
m2

m1 + m2

This specification satisfies several appealing properties. First it is symmetric. If both

firms work equally hard (m1 = m2), their chances of winning are the same and equal to

1/2. Second, the probability that a firm wins increases as it spends more and decreases

as the other firm spends more.1

Using this to specify F1’s expected payoff gives:

U1(m1,m2) = (V −m1)

(
m1

m1 + m2

)
+ (0−m1)

(
m1

m1 + m2

)
(5.1)

=
V m1

m1 + m2

−m1.

The first term on the right of equation 5.1 is F1’s payoff to winning V at cost m1 weighted

by F1’s probability of winning. The second term is F1’s payoff to losing (gaining zero) at

cost m1 weighted by F1’s probability of losing. Similarly, F2’s payoff to profile (m1,m2)

is

U2(m1,m2) =
V m2

m1 + m2

−m2.

1Note that the probability that a firm wins is undefined if the denominator is zero, i.e.,
if both firms spend zero. Assume in this case that both firms have an equal chance of
winning.
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5.2 Some questions about rent seeking.

The rent-seeking interaction has now been formalized as a game in strategic form: We

have specified who the actors are, what each can do, and how each ranks the strategy

profiles. The next step is find the Nash equilibria of the game which we then use to answer

four questions:

1. How hard does each firm compete for the prize in rent-seeking contests, i.e., how

much does each spend?

2. What is each firm’s chances of winning?

3. What is each firm’s payoff?

The first three questions focus on the individual actors. The last focuses on the social

cost of allocating a prize worth V through a rent-seeking contest.

4. What is the total amount that society (i.e., both firms) spend on trying to win, i.e.,

how much the value of the prize do the actors dissipate by competing for it?

5.3 Finding the Nash equilibria.

We are going to find the Nash equilibria in three steps. They are:

1. Find F1’s best responses to anything F2 might do, i.e., to any m2.

2. Find F2’s best responses to anything F1 might do, i.e., to any m1.

3. Use the actors’ best responses to find Nash profiles in which each actor is playing a

best response to what the other actor is doing.

These three steps describe a general approach to finding the Nash equilibria of any

two-player game. If there are n actors, then there are n + 1 steps. The first n steps are

finding each actor’s best response to what the others are doing. The last step is to use

these n best responses to look for strategy profiles in which each of the n actors is playing

a best response to what the others are doing.
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Figure 5.1: F1’s payoff and best response to m2 = 1.

5.3.1 Step 1: F1’s best responses.

Suppose that F1 believes that F2 will spend 1 on the competition, i.e., F1 believes m2 = 1.

Then, F1’s payoff to spending m1 is

U1(m1, 1) = V

(
m1

m1 + 1

)
−m1

and is plotted in Figure 5.1.

F1’s payoff peaks at approximately m1 = 2.16.2 This is F1’s best reply to m2 = 1,

i.e., it is the strategy that maximizes F1’s payoff against F2’s playing m2 = 1. This best

response is denoted by br1(1). Figure 5.2 plots F1’s payoffs and best replies if F2 spends

3, 5, and 6.

More generally, we want to find F1’s best response to any m2. In other words, we want

to find the value of m1 that maximizes

U1(m1,m2) = V

(
m1

m1 + m2

)
−m1.

2The plots assume V = 10.
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Figure 5.2: F1’s payoff and best response to m2 = 1, 3, 6.

To do this, take the derivative of U1, set it equal to zero, and solve for m1.
3 The derivative

of U1 is

dU1(m1,m2)

dm1

= V

(
1

m1 + m2

− m1

(m1 + m2)2

)
− 1.

Setting this equal to zero and solving for m1 gives

0 = V

(
1

m1 + m2

− m1

(m1 + m2)2

)
− 1

(m1 + m2)
2 = V (m1 + m2 −m1)

m1 + m2 =
√
V m2

m1 =
√
V m2 −m2

3The derivative of a function is its slope, and the slope is zero where U1 peaks. So
setting the derivative equal to zero and solving for m1 gives the value of m1 at which the
function peaks.
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Figure 5.3: F1 best-response curve.

This completes the first step in finding the Nash equilibria of the rent-seeking game.

F1’s payoff maximizing response to m2 is given by the formula br1(m2) =
√
V m2 −m2.

Figure 5.3 plots F1’s best response. To find F1’s best response to, say, m2 = 4, start at

m2 = 4 on the vertical axis, go out to the F1’s best-response curve, and then down to the

horizonal axis to see F1’s best response, which is approximately br1(4) ≈ 2.3

Step 2: F2’s best responses.

F2’s payoff is U2(m1,m2) = V m2/(m1 +m2)−m2. To derive F2’s best response, differen-

tiate U2 with respect to m2, we can set the derivative equal to zero, and then solve for m2.

Or we can note that the game is symmetric so we can obtain F2’s best reponse from F1 buy

reversing the subscripts. Either way gives m2 =
√
V m1 −m1 or br2(m1) =

√
V m1 −m1.



5.3 FINDING THE NASH EQUILIBRIA. 7

Figure 5.4: F1’s and F2’s best-response curves.

Step 3: From the actors’ best responses to the Nash equilibria.

Figure 5.4 plots the two firms’ best responses. Each point (m1,m2) in the plane is a

strategy profile, and we are looking for Nash profiles, i.e., profiles in which both firms are

playing best responses to each other.

Consider the profile (m′1,m
′
2) which is on F1’s best-response curve br1(m2) but not on

F2’s. F1 is playing its best response to F2’s spending m′2 since m′1 = br1(m
′
2). But F2

is not playing optimally against m′1 since m′2 does not equal br2(m
′
1). This means that

(m′1,m
′
2) is not a Nash equilibrium because F2 can profitably deviate from m′2 to br2(m

′
1).

The profile (m̂1, m̂2) is not on either firms’ best-reply curve. This means that both

firms can profitably deviate from this strategy profile and that it is not Nash. If F2 is

going to play m̂2, F1 does better by spending br1(m̂2) rather than the larger amount m̂1.

Similarly, F2 does better by spending br2(m̂1) rather than the smaller amount m̂2.
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The only Nash profile is (m∗1,m
∗
2) which is on both firms’ best-response curves. Since

m∗1 = br1(m
∗
2), F1 is paying optimally against F2’s playing m∗2. F2 is also playing optimally

against m∗1.

Figure 5.4 illustrates the Nash equilibrium of the rent-seeking game graphically. To

solve for m∗1 and m∗2 algebraically we use the facts that they satisfy the two equations for

the firms’ best replies:

m∗1 = br1(m
∗
2) =

√
V m∗2 −m∗2

m∗2 = br1(m
∗
1) =

√
V m∗1 −m∗1

Squaring them gives:

(m∗1 + m∗2)
2 = V m∗2 (5.2)

(m∗1 + m∗2)
2 = V m∗1.

Both V m∗1 and V m∗2 equal (m∗1 + m∗2)
2, so V m∗1 = V m∗2 and, consequently, m∗1 = m∗2.

Substituting m∗1 for m∗2 in Eqn 5.2 and solving for m∗1 gives:

(m∗1 + m∗1)
2 = V m∗1

4m∗1 = V

m∗1 = V/4.

Since m∗1 = m∗2, we also have m∗2 = V/4. That is the unique Nash equilibrium strategy

profile is (V/4, V/4).4

Rent-seeking and rent dissipation with two competitors.

We can now use the Nash equilibrium to answer the four questions we posed above:

1. How hard does each firm compete for the prize, i.e., how much does each spend?

2. What is each firm’s chances of winning?
4The profile (0, 0) is not on either best-reply curve and not a Nash equilibrium. Showing

this is left as an exercise.
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3. What is each firm’s payoff?

4. What is the total amount that society (i.e., both firms) spend on trying to win, i.e.,

how much the value of the prize do the actors dissipate by competing for it?

The answer to the first question is straightforward. Each firm spends a quarter of the

value of the prize on trying to win it. Recall that F1’s chance of winning is the amount it

spends relative to the total amount. Since each firm spends the same amount, V/4, each

has a 50-50 chance of winning. That is, m∗1/(m∗1 + m∗2) = (V/4)/(V/4 + V/4) = 1/2.

Each firm’s equilibrium payoff is its payoff evaluated at the Nash profile (V/4, V/4).

U1(m
∗
1,m

∗
2) = U1(V/4, V/4) = V

(
V/4

V/4 + V/4

)
− V/4

= V/2− V/4

= V/4.

Similarly, U1(m
∗
1,m

∗
2) = V/4. In words, each firm’s expected payoff is a quarter of the

value of the prize.

Finally we can determine how much of the value of the prize is spent or dissipated by

competing for it. Each firm spends V/4 on trying to win the prize, so the total spent on

trying to win is V/4 + V/4 = V/2. Half the value of the prize is lost! Rent-seeking is a

very costly way to allocate a prize.

Rent dissipation with many competitors.

The news is even worse if many firms are competing for the prize. If the number of firms

is large, essentially all of the value of the prize is dissipated. To show this, suppose there

are n firms and each has to decide how much to spend. As before, the chances that a firm

wins the prize is the amount it spends relative to the total amount. More specifically,

Probability Fj wins =
mj

m1 + m2 + · · ·+ mn
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and Fj’s payoff is

Uj(m1, . . . ,mn) = V

(
mj

m1 + m2 + · · ·+ mn

)
−mj.

It is convenient to let S−j be the sum of how hard every firm other than Fj works:

S−j = m1+m2+· · ·+mj−1+mj+1+· · ·+mn. Then Uj(m1, . . . ,mn) = V mj/(mj+S−j)−mj.

Setting the derivative equal to zero to find Fj’s best response yields:

0 =
dUj

dmj

0 = V

(
1

mj + S−j
− mj

(mj + S−j)2

)
− 1

(mj + S−j)
2 = V (mj + S−j −mj)

mj =
√

V S−j − S−j. (5.3)

If we assume that each firm will work equally hard in equilibrium and let this value

be m∗, then the sum of how hard all of the other n − 1 firms other than j work is

S−j = (n − 1)m∗. Eqn 5.3 becomes m∗ =
√

V (n− 1)m∗ − (n − 1)m∗. Solving for the

equilibrium value m∗,

(nm∗)2 = V (n− 1)m∗

m∗ = V (n− 1)/n2.

Each firm spends m∗ on competing for the prize, so the n firms’ total spending is

nm∗ = V

(
n− 1

n

)

= V

(
1− 1

n

)
.
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As the number of firms n gets larger, 1/n becomes very small and the total spent on

competing for prize approaches the value of the prize. Virtually all of the value of the

prize is spent on competing for it!
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