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Example: The Prisoner’s Dilemma

The Prisoner’s Dilemma is perhaps the best-known example in game theory, and it
often serves as a parable for many different applications in economics and political
science. It is a static game of complete information that represents a situation consist-
ing of two individuals (the players) who are suspects in a serious crime, say, armed
robbery. The police have evidence of only petty theft, and to nail the suspects for the
armed robbery they need testimony from at least one of the suspects.

The police decide to be clever, separating the two suspects at the police station
and questioning each in a different room. Each suspect is offered a deal that reduces
the sentence he will get if he confesses, or “finks™ ( F). on his partner in crime. The
alternative is for the suspect to say nothing to the investigators, or remain “mum”™ (M),
so that they do not get the incriminating testimopy from him. (As the Mafia would
put it, the suspect follows the “omerta™—the code of silence.)

The payoff of each suspect is determined as follows: If both choose mum, then
both get 2 years in prison because the evidence can support only the charge of petty
theft. If. say, player 1 mums while player 2 finks, then player 1 gets 5 years in prison
while player 2 gets only 1 year in prison for being the sole cooperator. The reverse
outcome occurs if player 1 finks while player 2 mums. Finally, if both fink then both
eet only 4 years in prison. (There is some reduction of the 5-year sentence because
each would blame the other for being the mastermind behind the robbery.)

Player 2
M F

-2, -2 | =5, -1

L5 (I

Player 1
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Being a thoughtful and rational adviser, you make the following observation for
player 1: “If player 2 chooses F, then playing F gives you —4, while playing M gives
you —3, so F is better.” Player 1 will then bark at you, “My buddy will never squeal
on me!” You, however, being a loyal adviser, must coolly reply as follows: “If you're
right, and player 2 chooses M, then playing F gives vou —1, while playing M gives
you —2, so F is still better. In fact, it seems like F is always better!™

Indeed if I were player 2’s lawyer, then the same analysis would work for him, and
this is the “dilemma’; each player is better off playing F regardless of his opponent’s
actions, but this leads the players to receive payoffs of —4 each, while if they could
only agree to both choose M, then they would obtain —2 each. Left to their own
devices, and to the advocacy of their lawyers, the players should not be able to resist
the temptation to choose F. Even if player 1 believes that player 2 will play M, he is
better off choosing F (and vice versa).
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Example: Rock-Paper-Scissors

Consider the famous child’s game rock-paper-scissors. Recall that rock (R) beats
scissors (§), scissors beats paper (P), and paper beats rock. Let the winner’s payoff
be 1 and the loser’s be —1. and let the payoff for each player from a tie (i.e.. they both
choose the same action) be 0. This is a game with two players, N = {1, 2}, and three
strategies for each player, 5; = {R. P. §}. Given the payoffs already described, we
can write the matrix representation of this game as follows:

Player 2
R P S
R | 00 | -L1]|L-1

Player1 P | 1, -1 0,0 —1. 1

S| -L1|L-1] 0,0

Remark Such a matrix is sometimes referred to as a bi-matrix. In a traditional matrix.
by definition, each entry corresponding to a row-column combination must be a single
number, or element, while here each entry has a vector of two elements—the payoffs
for each of the two players. Thus we formally have two matrices, one for each player.
We will nonetheless adopt the common abuse of terminology and call this a matrix.
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e Strategy B weakly dominates strategy T (and strategy T is weakly
Sg % %lﬂ% dominated by strategy B).

Player I1
L R

T 1,2 2,3

Player I
B 2,2 2,0

Figure 4.17 A game with no strictly dominated strategies

Definition 4.12 Strategy s; of player i is termed weakly dominated if there exists another
strategy t; of plaver i satisfving the following two conditions:

(a) For every strategy vector s_; € S_; of the other players,
”F(Siv 5—!) = “F(Ii-. 5—!)- (48)
(b) There exists a strategy vector t_; € S_; of the other players such that

w;(s;, ;) < w;(t;, t_;). (4.9)

In this case we say that strategy s; i.\l weakly dominated |by strategy t;, and that strategy t;
weakly dominates strategy s;.
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Theorem 5.10 |(Nash [1950b, 1951)]) |Every game in strategic form G, with a finite
number of players and in which every plaver has a finite number of pure strategies, has
an equilibrium in mixed strategies.

The proof of Nash’s Theorem will be presented later in this chapter. As a corollary, along
with Theorem 4.45 on page 115, we have an analogous theorem for two-player zero-sum
games. This special case was proven by von Neumann twenty-two years before Nash
proved his theorem on the existence of the equilibrium that bears his name.

Theorem 5.11|(von Neumann’s Minmax Theorem [19281' Every two-plaver zero-sum
game in which every plaver has a finite number of pure strategies has a value in mixed
strategies.

In other words, in every two-player zero-sum game the minmax value in mixed strate-
gies 1s equal to the maxmin value in mixed strategies. Nash regarded his result as a
generalization of the Minmax Theorem to »n players. This is, in fact, a generalization of
the Minmax Theorem here to two-player games that may not be zero-sum, and to games
with any finite number of players. On the other hand, as we noted on page 117, this is
a generalization of only one aspect of the notion of the “value™ of a game, namely, the
aspect of stability. The other aspect of the value of a game — the security level — which
characterizes the value in two-player zero-sum games, is not generalized by the Nash
equilibrium.
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Player 11
L M R

T| 1,0 1,2 o1

Player |

B| 03 0.1 2|0

Figure 4.12 Strategy M dominates strategy R

Player II
L M

T 1.0 1,2
Player I

F ] |
¥ L ol

Figure 4.13 The game in Figure 4.12 after the elimination of strategy R
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Player I1
L M

R 7| 1o ‘Qz )‘

Figure 4.14 The game in Figure 4.12 following the elimination of strategies R and B

Because in this game strategy L is strictly dominated (for Player II) by strategy M,
after its elimination only one result remains, (1. 2), which obtains when Player I plays T
and Player II plays M.

The process we have just described is called iterated elimination of strictlyv dominated
strategies. When this process yields a single strategy vector (one strategy per player), as in
the example above, then, under Assumptions 4.7, 4.8, and 4.10, that is the strategy vector
that will obtain, and it may be regarded as thf the game.

A special case in which such a solution is guaranteed to exist is the family of games
in which every player has a strategy that strictly dominates all of his other strategies,
that is, a strictlv dominant strategy. Clearly, in that case, the elimination of all strictly
dominated strategies leaves each player with only one strategy: his strictly dominant
strategy. When this occurs we say that the game has a solution in strictly dominant
strategies.
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There are games in which iterated elimination of strictly dominated strategies does
not yield a single strategy vector. For example, in a game that has no strictly dominated
strategies, the process fails to eliminate any strategy. The game in Figure 4.17 provides
an example of such a game.

Player I1
L 3

T
==

Player I ‘ ~
B 2,2 210
(22}

Figure 4.17 A game with no strictly dominated strategies

~ 1~
.

Although there are no strictly dominated strategies in this game, strategy B does have a
special attribute: although it does not always guarantee a higher payoff to Player [ relative
to strategy T, in all cases it does grant him a payoff at least as high, and in the special case
in which Player II chooses strategy L, B is a strictly better choice than T. In this case we
say that strategy B weakly dominates strategy T (and strategy T is weakly dominated by
strategy B).
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If strategy t; dominates (weakly or strictly) strategy s;, then s; does not (weakly or
strictly) dominate t;. Clearly, strict domination implies weak domination. Because we will
refer henceforth almost exclusively to weak domination, we use the term “domination”
to mean “weak domination,” unless the term “strict domination™ 1s explicitly used. The
following rationality assumption is stronger than Assumption 4.7,

Assumption 4.13 A rational player does not use a dominated strategy.

Under Assumptions 4.8, 4.10, and 4.13 we may eliminate strategy T in the game in
Figure 4.17 (as it is weakly dominated), and then proceed to eliminate strategy R (which
1 ictly dominated after_the elimination of T'). The only remaining strategy vector is

)) with a payoff o @ Such a strategy vector is called_rational, and the process
of 1terative elimination of Weakly dominated strategies is called rationalizability. The
meaning of “rationalizability” is that a player who expects a certain strategy vector to
obtain can explain to himself why that strategy vector will be reached, based on the

assumption of rationality.

Definition 4.14 A strategy vector s € § is termed|rational |if it is the unique result of a
process of iterative elimination of weakly dominated strategies.
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As we have argued, when only strictly dominated strategies are involved in a process of
iterated elimination, the result is independent of the order in which strategies are eliminated.
In iterated elimination of weakly dominated strategies, the result may be sensitive to the
order of elimination. This phenomenon occurs for example in the following game.

Example 4.16 Consider the strategic-form game that appears in Figure 4.21.

Player 11
L (& R
T 1,2 2.3 0.3
Player I M 2,2 2.1 3.2

B 2,1 0,0 1.0

Figure 4.21 A game in which the order of the elimination of dominated strategies influences the
yielded result

In the table below, we present three strategy elimination procedures, each leading to a different
result (verify!).

Order of elimination
Result Payoff

from left to right
(1) T.R.B.C ML 2,2
(2) B.L.C.T MR 3,2
i3 T.C,R MLorBL |2,20r2,1

The last line shows that eliminating strategies in the order T, C, R leaves two results ML and B L,
with no possibility for further elimination because Player I is indifferent between the two results.
This means that the order of elimination may determine not only the yielded strategy vector, but
also whether or not the process yields a single strategy vector. -

Dominance is a very important concept in game theory. As we saw in the previous section,
it has several limitations, and it is insufficient for predicting a rational result in every game.
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Player I1
& C R

T 0,6 6,0 4,3

Player I M 6,0 0,6 4.3

Bl 33 | 33 (553

Figure 4.22 A two-player game with no dominated strategies

If Playver IT knows that Player I will choose T, he will choose L (his best reply to T).
If Plaver I knows that Player II will choose L, he will choose M (his best reply to L).
If Player II knows that Player I will choose M. he will choose C (his best reply to M).
If Plaver I knows that Player I will choose C. he will choose T (his best reply to C).
If Plaver IT knows that Player I will choose B. he will choose R (his best reply to B).
If Plaver I knows that Player II will choose R. he will choose B (his best reply to R).

The pair of strategieatisﬁes a stahilitzl property: each strategy in this pair is the
best reply to the other strategy. Alternatively, we can state this property in the following
way: assuming the players choose (B, R). neither player has a profitable deviation; that
is. under the assumption that the other player indeed chooses his strategy according to
(B. R), neither player has a strategy that grants a higher payoff than sticking to (B, R).
This stability property was defined hfhr:n invented the equilibrium concept

that bears his name.
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Example 4.20 Coordination game The game presented in Figure 4.24 is an example of a broad class of

games called “coordination games.” In a coordination game, it is in the interests of both players to
coordinate their strategies. In this example both (A, a) and (B, b) are equilibrium points. The equi-
librium payofl associated with (A, a) is (1, 1), and the equilibrium payoff of (B, b) is (3, 3). In both
cases, and for both players, the payoff is better than (0, 0), which is the payoff for “miscoordinated”
strategies (A, b) or (B, a).

Player 11

A‘E 1,15
B

0,0 ¢

Player |

Figure 4.24 A coordination game
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Example 4.21 Battle of the Sexes The game in Figure 4.25 is called the “Battle of the Sexes.”

Figure 4.25 Battle of the Sexes

The name of the game is derived from the following description. A couple is trying to plan
what they will be doing on the weekend. The alternatives are going to a concert (C) or watching
a football match ( F). The man prefers football and the woman prefers the concert, but both prefer
being together to being alone, even if that means agreeing to the less-preferred recreational pastime.

There are two equilibrium points: (F, F) with a payoff of (2, 1) and (C, C) with a payoff of
(1, 2). The woman would prefer the strategy pair (C, C) while the man would rather see (F, F)
chosen. However, either one is an equilibrium. -
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Example 4.22 The Security Dilemma The game illustrated in Figure 4.26 is also a coordination game

called the “Security Dilemma.” The game describes the situation involving the Union of Soviet

Socialist Republics (USSR, Player 1) and the United States (US, Player 2) after the Second World

War. Each of these countries had the capacity to produce nuclear weapons. The best outcome for

each country (4 utility units in the figure) was the one in which neither country had nuclear weapons,
because producing nuclear weapons is expensive and possession of such weapons is liable to lead
to war with severe consequences. A less desirable outcome for each country (3 utility units in the
figure) is for it to have nuclear weapons while the other country lacks nuclear weapons. Even less
desirable for each country (2 utility units in the figure) is for both countries to have nuclear weapons.
The worst outcome for a country (1 utility unit in the figure) is for it to lack nuclear weapons while
the other country has nuclear weapons.

UsS

Don’t

produce  Produce
nuclear  nuclear
weapons weapons

Produce nuclear weapons 3.1
USSR @

Don’t produce nuclear weapons 4.4 1,3

Figure 4.26 The Security Dilemma
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There are two Nash equilibria in this game: in one equilibrium neither country produces nuclear
weapons and in the other equilibrium both countries produce nuclear weapons. If the US believes
that the USSR is not going to produce nuclear weapons then it has no reason to produce nuclear
weapons, while if the US believes that the USSR is going to produce nuclear weapons then it would
be better off producing nuclear weapons. In the first equilibrium each country runs the risk that
the other country will produce nuclear weapons. but in the second equilibrium there is no such
risk: if the US does produce nuclear weapons then if the USSR also produces nuclear weapons
then the US has implemented the best strategy under the circumstances, while if the USSR does
not produce nuclear weapons then the outcome for the US has improved from 2 to 3. In other
words, the more desirable equilibrium for both players is also the more risky one. This is why this

game got the name the Security Dilemma. Some have claimed that the equilibrium under which
both countries produce nuclear weapons is the more reasonable equilibrium (and that is in fact
the equilibrium that has obtained historically). Note that the maxmin strategy of each country is

to produce nuclear weapons: that strategy guarantees a country implementing it at least 2. while

a country implementing (he strategy of not producing nuclear weapons runs the risk of getting
only 1. <

5
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As the next example illustrates, a player may have several maxmin strategies. In such a
case, when the players use maxmin strategies the payoff depends on which strategies they
have chosen.

AV

Example 4.25 Consider the two-player game appearing in Figure 4.30.

Player 11
L R ming e Sy 4y (5y, Syy)
T | 3.1 0.4 0
Player I = —
PCOIA D 1
, ™
min < sy Uy (Sy, S11) lr =

Figure 4.30 A game with the maxmin values of the players

The maxmin value of Player [ is 1 and his unique maxmin strategy is B. The maxmin value of
Player Il is 1, and both L and R are his maxmin strategies. It follows that when the two players
implement maxmin strategies the payoff might be (2, 3), or (1, 1), depending on which maxmin
strategy is implemented by Player II. <4
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Example 4.38 Consider the two-player game appearing in Figure 4.32,

Player 11
L C R min, e Sy (53, 571)
T | 3.-3 -3, 3 =22 -3
Player I M| 1.-1 4,4 ( 1.—I<> | €
B | 6.-6 -3.3 -3 5 -3
ITIiI'I_TIE Spup {.'.i'|, .'.i'||} —6 —4 —1
Figure 4.32 Aljtwo-player zero-sum game T
In this example, v, = 1 and v;; = —1. The maxmin strategy

is R. The strategy pair (M, R) is also the equilibrium of this gamd ))In other words, here we

have a case where the vector of maxmin strategies is also an equilibrium point: the two concepts
lead to the same result. <
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Let us now turn to the study of two-player zero-sum games. Since the payoffs u; and uy
satisfy uy + upy = 0, we can confine our attention to one function, uy; = u, with upy = —u.
The function u will be termed the pavoff function of the game, and it represents the
payment that Player II makes to Player 1. Note that this creates an artificial asymmetry
(albeit only with respect to the symbols being used) between the two plavers: Player I,
who is usually the row player, seeks to maximize u(s) (his payoff) and Player II. who is
usually the column player, is trying to minimize wu(s), which is what he is payving (since
his payoff is —u(s)).

The game in Example 438 (page 110) can therefore be represented as shown in
Figure 4.33.

The game of Matching Pennies (Example 3.20, page 52) can also be represented as a
zero-sum game (see Figure 4.34).

Consider now the maxmin values of the players in a two-player zero-sum game.
Player I's maxmin value is given by

vp = max min u(sy, sy, (4.49)
a8 spely

and Player II's maxmin value is

Uy = max min{—u(sy, syp)) = — min max wisy, sy). (4.50)
seSy 55 meSy 5128
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Tl

Denote
vV = max min u(sy. sp). (4.51)
spES) speSy
T = min max u(sy. sy). (4.52)

snesn sied:

The value v is called the maxmin value of the game, and v is called the minmax value.
Plaver I can guarantee that he will get at least v, and Player II can guarantee that he will
pay no more than v. A strategy of Player I that guarantees v is termed a maxmin strategy.
A strategy of Player II that guarantees v is called a minmax strategy.

We next calculate the maxmin value and minmax value in various examples of games.
In Example 4.38, v = 1 and v = 1. In other words, Player I can guarantee that he will get
a payoff of at least 1 (vsing the maxmin strategy M), while Player II can guarantee that
he will pay at most 1 (by way of the minmax strategy R).
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Player 11

L R minjlle 51 g {51., Sn)

T -2 5 -2

Player I

3 0 0

B
ma:-:_ﬁe 5 H||l:.5|, .S||} 3 5 ': D, 3 :'

Figure 4.35 A game in strategic form with the maxmin and minmax values

Consider the game shown in Figure 4.35. In this figure we have indicated on the right of
each row the minimal payoff that the corresponding strategy of Player I guarantees him.
Beneath each column we have indicated the maximal amount that Player IT will pay if he
implements the corresponding strategy.

In this game v = 0 but v = 3. Player I cannot guarantee that he will get a payoff
higher than O (which he can guarantee using his maxmin strategy B) and Player II
cannot guarantee that he will pay less than 3 (which he can guarantee using his minmax

strategy L).
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Player II
H T miﬂj”E 5 Ii!|':-'5'|: 5||)
H ] —1 -1
Player I
—1 1 -1
I'I'IE.‘.'{_.F] e 5] Uy {SI, SII) 1 1 —1 q 1

Figure 4.36 Matching Pennies with the maxmin and minmax values

In this game, v = —1 and v = 1. Neither of the two players can guarantee a result that
is better than the loss of one dollar (the strategies H and T of Player I are both maxmin
strategies, and the strategies H and T of Player Il are both minmax strategies).

As these examples indicate, the ymin value v and the minmax value v may be
unequal. but it is always the case thal v < 7. [The inequality is clear from the definitions
of the maxmin and minmax: Player arantee that he will get at least v, while
Player II can guarantee that he will not pay more than 7. As the game is a Zzero-sum game,
the inequality v < 7 must hold. A formal proof of this fact can of course also be given

(Exercise 4.34).
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Definition 4.41 A two-plaver game has ajvaluelif v = v. The guantity v := v = v is then
called the jvalue of the game)® Anv maxmin and minmax strategies of Plaver I and Plaver I1
respectively are then calledjoptimal strategies

Consider again the game shown in Figure 4.33. This game has a value equal to 1.
Player I can guarantee that he will get at least 1 for himself by selecting the optimal
strategy M, and Player II can guarantee that he will not pay more than 1 by choosing the
optimal strategy R. Note that the strategy pair (M. R) is also a Nash equilibrium.

Player 11
L i R
r 3 -3 -2
Player | M 1 4 ®
B 6 -3 -3

Figure 4.33 The payoff function u of the zero-sum game in Example 4.38
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Example 5.17 Battle of the Sexes The Battle of the Sexes game, which we saw in Example 4.21 (page 98),

appears in Figure 5.10.

Player 11
F C
2,1 0,0
Player I
0.0 1,2

Figure 5.10 Battle of the Sexes

Recall that for each mixed strategy [x(F), (1 — x)}(C)] of Player I (which we will refer to as x
for short), we denoted the collection of best replies of Player II by:

brin(x) = argmax, ;o jjun(x, y) (5.37)
={ve |0, 1]: ug(x, v) = up(x,z) vz e[0,1]}. (5.38)
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Similarly. for each mixed strategy [y(F), (1 — y)(C)] of Player Il (which we will refer to as y for
short), we denoted the collection of best replies of Player I by:

brj(v) = a_rgmaxmmﬂuul(x, V) (5.39)
= {x € [0, 1]: uy(x, ¥) = uy(z, y) ¥z €[0,1]}. (5.40)

1

In the Battle of the Sexes, these correspondences’are given by

0 if x < 3, 0 if y < 1,
bry(x) = 1 [0.1]  ifx=35, brn(y)=1{[0.1]1 ify=3
1 if x > 3. 1 if y > 1.

Figure 5.11 depicts the graphs of these two set-valued functions, br; and bry;. The graph of bry; is
the lighter line, and the graph of bry i1s the darker line. The two graphs are shown on the same set of
axes, where the x-axis is the horizontal line, and the v-axis is the vertical line. For each x [0, 1].
bry(x ) is a point or a line located above x. For each y € [0, 1], bri(y) is a point or a line located to
the right of v.
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¥ hl‘][
&
- bl‘I

1
3
0 X

0 2 1

3

Figure 5.11 The graphs of bry (black line) and of bry (grey line)
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A point (x*, ¥y*) is an equilibrium point if and only if x* € bri(y*) and y* € bry(x*). This is
equivalent to (x*, y*) being a point at which the two graphs bry and bry; intersect (verify this for
yourself). As Figure 5.11 shows, these graphs intersect in three points:

e (x*,y*) = (0, 0): corresponding to the pure strategy equilibrium (C, C).
e (x*,¥y*) = (1, 1): corresponding to the pure strategy equilibrium (F, F).
o (x*, V)= (%, %): corresponding to the equilibrium in mixed strategies

x*=[3(F).5(0)]., ¥ =[5(F).3(0)]. (5.41)
Note two interesting points:

e The payoff at the mixed strategy equilibrium is (% %). For each player, this payoff is worse than
the worst payoff he would receive if either of the pure strategy equilibria were chosen instead.

e The payoff % is also the security level (maxmin value) of each of the two players (verify this), but
the maxmin strategies guaranteeing this level are not equilibrium strategies; the maxmin strategy
of Player I is [%(F), %(C)], and the maxmin strategy of Player II is [%(F). %(C‘)]. <

This geometric procedure for computing equilibrium points, as intersection points of
the graphs of the best replies of the players, is not applicable if there are more than two
players or if each player has more than two pure strategies. But there are cases in which
this procedure can be mimicked by finding solutions of algebraic equations corresponding
to the intersections of best-response graphs.
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Example 5.9 (Continued) The payoff matrix in this game appears in Figure 5.12.

Player II
I R
T | 1,-1 0,2
Player I
B 0,1 2,0

Figure 5.12 The payoff matrix in Example 5.9

As we have already seen, the only equilibrium point in this game is

(5. 3®)]. [30). Lw)). (5.49)
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Definition 5.19 A mixed strategy o; of playeri is called a completely mixed strategy if g;(s;) = Ofor
every pure strategy s; € S;. An equilibrium o* = (0.*);cp is called a completely mixed equilibrium
if for every playeri € N the strategy o;" is a completely mixed strategy.

In words, a player’s completely mixed strategy chooses each pure strategy with positive probability.
It follows that at every completely mixed equilibrium, every pure strategy vector is chosen with
positive probability.

We will now compute the equilibrium using the indifference principle. The first step is to
ascertain, by direct inspection, that the game has no pure strategy equilibria. We can also ascertain
that there is no Nash equilibrium of this game in which one of the two players plays a pure strategy.
By Nash’s Theorem (Theorem 5.10), the game has at least one equilibrium in mixed strategies, and
it follows that at every equilibrium of the game both players play completely mixed strategies. For
every pair of mixed strategies (x, ¥), we have that Upy(x. L) =1 — 2x, Upix, R) — 2x, Uy(T, y) =
v, and Uj(B, ¥) = 2(1 — ¥). By the indifference principle, at equilibrium Player [ is indifferent
between playing T and playing B, and Player II is indifferent between L and R. In other words, if
the equilibrium is (x*, ¥*), then:
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e Player I is indifferent between T and B:

U(T,y)=UB,y") = y'=21-y) = y =% (5.50)
e Player Il is indifferent between L and R:

Ut L)=Usx*B) —> 1-2x"=2%x" — x*=1% (5.51)

We have, indeed, found the same equilibrium that we found above, using a different procedure.
Interestingly, in computing the mixed strategy equilibrium, each player’s strategy is determined by
the payoffs of the other player; each player plays in such a way that the other player is indifferent
between his two pure strategies (and therefore the other player has no incentive to deviate). This is
in marked contrast to the maxmin strategy of a player, which is determined solely by the player’s
own payoffs. This is yet another expression of the significant difference between the solution
concepts of Nash equilibrium and maxmin strategy, in games that are not two-player zero-sum
games. <4
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Example 5.21 Consider the following two-player game in which N = {I, II} (Figure 5.13).

Player 11
L C R
T 6, 2 0,6 4,4
Player 1 M| 2,12 4,3 2,35
B 0,6 10,0 2,2

Figure 5.13 The strategic-form game in Example 5.21
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In this game, no pure strategy is dominated by another pure strategy (verify this). However,
strategy M of Player I is strictly dominated by the mixed strategy [%{T], %{B}] (verify this). It
follows from Theorem 5.20 that the deletion of strategy M has no effect on the set of equilibria in
the game. Following the deletion of strategy M. we are left with the game shown in Figure 5.14.

Player I1
L C R

T 6, 2 0,6 4,4
Player [

0,6 10,0 2,2

Figure 5.14 The game after eliminating strategy M
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In this game, strategy R of Player 11 is strictly dominated by the mixed strategy [lj—z( L), %{C ).
We then delete R, which leaves us with the game shown in Figure 5.15.

Player 11
L C

T 6,2 0,6

Player 1
B 0,6 10,0

Figure 5.15 The game after eliminating strategies M and R

The game shown in Figure 5.15 has no pure strategy equilibria (verify this). The only
mixed equilibrium of this game, which can be computed using the indifference principle, is
([3(T), 2(B)]. [(L), 3(R)]), which yields payoff (1, 1£) (verify this, too).

Since the strategies that were deleted were all strictly dominated strategies, the above equilibrium
is also the only equilibrium of the original game. <«
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