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Nash Equilibria With Continuous Strategies
Two firms 1 and 2 seek to influence policy implementation by a
bureaucrat B. The final policy outcome is a function of the money
they spend to please the bureaucrat (some sort of corruption).
Firm 1's most preferred policy is x; = 1 and firm 2 's most
preferred policy is xo = 0. The bureaucrat’s default policy that she
would implement without being bribed is xg = % Both firms
simultaneously choose an amount of money, s; € [0,1]. The final
policy is

X=XB+5S5 — %

Firm 2 has fewer resources and is therefore more negatively
affected by increasing amounts of money spent. The utility
functions of the firms are given by
2
i (51,52) = - (X —Xl) — S
2
u» (51, 52) = — (X — X2) — 2522

(a) Write down the first and second order conditions. (b) Solve for
pure strategy Nash equilibria.
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First we write up the full utility functions:
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up (s1, ) = ( +51—S2—1) -5
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Then we take the first derivatives:
8u1 (51, 52) 1
— " = 2 —= — -1-1
s 5 + 51—
=1—-2s51+2s—1
= —2s1 4+ 25

8uz (51, 52) 1
95 (2 + 51 Sz) ( ) S
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:2<2—|—51—52)—452

=1+42s1 — 250 —4sp
=1+2s1 — 65
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Now, we write down FOC :

Oun (s1,%) 1 0
(951 -
2§ + 25 =0
§1 = S
aUQ (51,52) L 0
852 -
1425 — 6 =0
R 1 + 1
=—4 =5
2 6 3 1

Now, we write down the SOC:

00 uy (51 y 52)
051051
88 un (51 s 52)
852 852

= —-2<0— Maximum

= —6 < 0— Maximum
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Solution b: To solve the game for Nash Equilibrium means that
one player has to maximize his payoff given the strategy of the
other player. We insert the FOC equations and solve for $ :

, 1 1,
2:6+§52
2,1
327 6
.1
274

Now, working with the previous equations gives us the strategy for
the first player:

The SOC tell us that this is a maximum and both strategies are in
the strategy space. The Nash equilibrium is given by

NE = {(2.2)}



