
Math 5750/6880-3, Assignment 9, Mar. 25, 2016

1. (a) Convert this game from extensive form to strategic form. (0 denotes
Nature, or a chance move.)

Strategic-form games

4.15 Remarks

Mathematician John Nash received the Nobel Merriorial Prize in Economics in 1994 for
the equilibrium concept that is named after him. The Nash equilibrium is a central concept
in mathematical economics.
The Prisoner’s Dilemma game was first defined and studied by Merrill Flood and

Melvin Dresher in 1950. The name commonly given to that game, as well as the accompa
flying story, was first suggested by Mbert Tucker. The version of the Prisoner’s Dilemma
appearing in Exercise 4. 1 was suggested by Reinhard Selten.
The name “Security Dilemma” (see Example 4.22 on page 98) was coined by Herz

[19501. The dilemma was extensively studied in the political science literature (see, for
example, Jervis [1978]). Alain Ledoux [19851 was the first to present the Guessing Game
appearing in Exercise 4.44.. Many experiments have been based on this game, including
experiments conducted by Rosruarie Nagel. Exercise 4.47 describes the Braess Paradox,
which first appeared in Braess [1968]. Exercise 4.48 is a variation of the Braess Paradox,
due to Karneda and Nosokawa [2000]. The authors wish to thank Hisao Kameda for
bringing this example to their attention. Exercise 4.49 is an example of a location “game,”
a concept that was first introduced and studied in F1otelling [1929].

4.1 William and Henry are participants in a televised game show, seated in separate
booths with no possibility of communicating with each other. Each one of them is
asked to submit, in a sealed envelope, one of the following two requests (requests
that are guaranteed to be honored):

• Give me $1,000.
• Give the other participant $4,000.

Describe this situation as strategic-.forrn game. What is the resulting game? What
will the players do, and why?

4.2 Describe the following games in strategic form.
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(b) Find all pure Nash equilibria.

2. Players I and II are participants in a televised game show, sealed in
separate booths with no possibility of communicating with each other. Each
is asked to submit, in a sealed envelope, one of the following two requests,
which are guaranteed to be honored. (1) Give me $1,000. (2) Give the other
participant $4,000.

(a) Describe the game in extensive form.
(b) Describe the game in strategic form.
(c) Find the safety levels of the players.
(d) Find a pure Nash equilibrium.

3. Consider the bimatrix game given by


L C R

T (6, 2) (0, 6) (4, 4)
M (2, 12) (4, 3) (2, 5)
B (0, 6) (10, 0) (2, 2)

.

(a) Show that one row and one column can be eliminated by strict domi-
nance. (For checking row dominance, you need only consider the first entry of
each payoff vector. For checking column dominance, you need only consider the
second entry of each payoff vector.)

(b) Find the safety levels for I (row player) and II (column player).
(c) Find maxmin strategies for both players.
(d) Find a Nash equilibrium.
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