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A FEW PRELIMINARY NOTATIONS

m In this chapter, we study simultaneous move games using
their strategic and normal forms.

m Before giving a general framework for the notations, we
start with a specific example

m Let assume a game with three players that each of the
players has different set of action, (or strategies).
0 S5 ={AB}=A
® S ={H, T}=A
® S3={R.L}=As

m Then, strategy profiles of the game is
S=51x5x5={A,H,R),...(B,T,L)}

m In a general form of game notations the profiles are
denoted by s = (s;, s_/).

m Specifically for / = 1 our example of interest we have
si=Aands_;=(H,R)
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NORMAL FORM REPRESENTATION AND ITS ELEMENTS

m Weuse 'y =[/,{Si},{ui(.)}] to represent the games with
pure strategies.

m Setof players / ={1,2,...,/}

m A profile of pure strategies for for player /’s rivals by
S_j= (5152...5,;15,41...5/)
m A strategy profilesis S = N/_; S;, whose typical element

iss=(s;j,s-/)

m The Cartesian product of action sets of all players
excluding 7 is shown as follows:

Si=5X5X.xX5_1X511X.%x5

wheres_; € S_;and s; € S, then s = (s;,5_;) € S
m Payoff function ¢;(.): S - R
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DOMINANT STRATEGY
EXAMPLE

m Prisoner’s dilemma Two allegedly engaged men are
suspected in a serious crime, prosecutors try to extract a
confession from each man

m They are separately kept in prison

m Each of the prisoners is privately told that if he is only one
to confess, then he will be rewarded with a light sentence,
while the other remaining silent will serve for 10-year
sentence.

m See rest of story in the following strategic form game:

Prisoner 2
Don’t Confess | Confess
Prisoner 1 | Don't Confess | -2, -2 -10,-1
Confess -1,-10 -5,-5
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DOMINANT STRATEGY

EXAMPLE
cont’

m What will the outcome of this game be?
m The outcome= (Confess, Confess), why?

m Regardless of what his opponent does, player / is strictly
better off playing Confess rather than Don’t Confess.

m This is precisely what is meant by a strictly dominant
strategy.

Lesson: self-interested behavior in games may not lead to
socially optimal outcomes, or, in economics jargon language the
outcome is caused by externality in choice.
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DOMINANT STRATEGY

DEFINITION

A strategy s; € S; is a strictly dominant strategy for player / if
for all s/ # s;, we have

ui(si, s-i) > ui(s}, s-)
forall s_; € S_;.

m A strictly dominant strategy for / uniquely maximizes her
payoff for any strategy profile of all other players.

m If such a strategy exists, it is highly reasonable to expect a
player to play it. In a sense, this is a consequence of a
player’s “rationality”.
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DOMINATED STRATEGIES

m What about if a strictly dominant strategy doesn’t exist?

EXAMPLE

m See the following game: You can easily convince yourself that
there are no strictly dominant strategies here for either player.

player 2
a b C
55 | 0,10 | 34
player 1
30 | 22 | 45

m Notice that regardless of whether Player 1 plays A or B,
Player 2 does strictly better by playing b rather than a.
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DOMINATED STRATEGIES

m Thatis, a is strictly dominated by b.

DEFINITION
A strategy s; € S; is a strictly dominated strategy for player / if
for there exists a strategy s/ # s; such that forall s_; € 5_;,
we have

ui(s/,s—;) > ui(si, s—;)

In this case, we say that s/ strictly dominates s;.

m Using this terminology, we can restate the definition of
strictly dominant: A strategy s; is strictly dominant if it
strictly dominates all other strategies.

m [t is reasonable that a player will not play a strictly
dominated strategy, a consequence of rationality, again.
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DOMINATED STRATEGIES

EXAMPLE
m /=Player 2 and —/=Player 1
m S;={a,b,ctand S_; ={A,B}
msi=aands/ =bandeithers_;=Aors_; =8
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WEAKLY DOMINATED STRATEGIES

DEFINITION
A strategy s; € S; is a strictly dominated strategy for player / if
for there exists a strategy s/ # s; such that forall s_; € S_;,
we have

ui(s/,s—i) > ui(si, s—;)

with strictly inequality for for s;. In this case, we say that s/
weakly dominates s;.

EXAMPLE
Player 2 Player 2
L R L R
U 1. —1 1l Weakly dominated U 5.1 4,0
Player 1 M| 1.1 1, -1 Player 1 M 6.0 31
Strictly Dl-25 =3y Weakly dominated D 6,4 4,4
dominated
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ITERATED DELETION OF DOMINATED STRATEGIES

DEFINITION

A game is weakly-dominance solvable if iterated deletion of
weakly dominated strategies results in a unique strategy

profile.

EXAMPLE

A modifies version of prisoners dilemma

Don’t
Confess
Prisoner 1

Confess
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Prisoner 2
Don’t
Confless  Confess
0, -2 —10, —1
—1, =104} —5 —5
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ITERATED DELETION OF DOMINATED STRATEGIES

EXAMPLE
cont’

m Does player 1 have any dominated strategy? NO

m What about player 2?7 He does have! Regardless of what
playerl wants to choose, player 2 prefers to confess.

u(DC, C) > up(DC,DC) and wz(C, C) > up(C,DC),
Don't Confess still is a strictly dominated for P2.

m Once P1 eliminates DC as a possible action by P2, C'is
P1's unambiguously optimal action.

Rationality of players is a common knowledge
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ITERATED DELETION OF DOMINATED STRATEGIES

m The order of deletion does not affect the set of strategies
that remain in the end.

m We can eliminate the strictly dominated strategies all at
once or any sequence, always we will end up the same
strategies, then the player 2 will end up with C1I.

TABLE: Note: A game with 2 strictly dominated strategies, CI and
cz.

Player 2
Cl | C2 | C3
R1(4,3|51 |64
Player1 | R2 | 2,1 3,4 3,6
R3 (3,046 |28
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ITERATED DELETION OF DOMINATED STRATEGIES

m A constant sum game, always for any strategy,
51+ sz = 1, every buyer will buy from the nearest store.
The stores can located their storesin O, 1, 2, 3, or 4 of a
four-mile distance.

m payoffs are market share of two firms that are planing to
locate their branches

m You can find the Equilibrium Strategies by applying the max
min principle as well.
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ITERATED DELETION OF DOMINATED STRATEGIES

m Payoff Matrix for player 1

Player 2

0] 1 2 3 4
4/8 | 1/8 | 2/8 | 3/8 | 4/8
7/8 | 4/8 | 3/8 | 4/8 | 5/8
6/8 | 5/8 | 4/8 | 5/8 | 6/8
5/8 | 4/8 | 3/8 | 4/8 | 7/8
4/8 | 3/8 | 2/8 | 1/8 | 4/8

Player 1

MAwWNEFEO

TABLE: Note: In a constant sum game, one can find payoffs of the
second player by s; + s, = 1. Optimal solution is (2, 2) and payoffs
are (0.5, 0.5)

m R1 is dominated by R2
m R4 is dominated by R3
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ITERATED DELETION OF DOMINATED STRATEGIES

m One must eliminate only the strictly dominated strategies.

m One cannot eliminate a strategy if it is weakly dominated
but not strictly dominated.

EXAMPLE
Player 2
L R
Player1 | T | 1,1 0.0
B|OO 0,0

m 7 does not strictly dominate B, and L does not strictly
dominate R
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STRICTLY DOMINANT MIXED STRATEGIES

m Are there always either a pure dominant or dominated
strategies in a game? NO

EXAMPLE

TABLE: Note: The game doesn’t have any pure dominated strategy,
but one can find mixed dominant strategies.

Player 2
L R
10,10
4
1

, 4
.3

0,2

u
Player1 | M
D

4,2
0,5

m No matter which strategy the player 2 plays, player 1
prefers to mix U and D, but never play M, why?.

m Decide between U and D by flipping a coin, forget about
strategy M
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STRICTLY DOMINANT MIXED STRATEGIES
m Expected utility of player 1, if Player 2 plays L
E(nri(p,L)) = px104+0 x 44+(1—p)x0 > 0x10+1 x 44+0x0

the inequality holds for all p > 0.4
m Expected utility of player 1, if Player 2 plays R

E(uni(p,R)) = px0+0 x 4+(1—p)x10 > Ox0+1 x 44+0x10

the inequality hold for all p < 0.6.

m So, for 0.4 < p < 0.6 the mixed strategy of
p x U+ (1—p)x D > M [unconditional to what actions
P2 takes], that is, randomizing over U and D is preferred
to the degenerated lottery of M.

m Can we prove formally the simple idea? Yes

m At first we need to define the key concept of Mixed
Strategies
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STRICTLY DOMINANT MIXED STRATEGIES

DEFINITION

a strategy o; € A(S;) is strictly dominated for player / in game
Ty = [/, {A(S)}, {ui(.)}]. if there exists another strategy

o; € A(S;) such that forall o_; € 4, A(S;),

U,'(O';, 0'_,‘) > U,‘(O’,‘,O'_,').

In this case, we say that strategy o strictly dominates strategy
gj.
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STRICTLY DOMINANT MIXED STRATEGIES

EXAMPLE
In the above preliminary example the —/= Player 2 and we took
two mixed strategies over L and R. So, the o_; can take the
following values in turn.

®@g=1forLandl—-qg=0forR

® g=0forLand1l—-g=1forR
We can restrict o), ; to the values listed in below.

@ 0.4 <07, <0.6,05 =0and 0.4 <03, < 0.6 with

041 + 051 + 05, = 1 for randomizing over U, M and D

® Weused o171 =0, 021 = 1 and 037 = O as one alternative
for probability values for randomizing over U, M and D
under o1.
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STRICTLY DOMINANT MIXED STRATEGIES

EXAMPLE

A technical example for equation (3 in below): Suppose
that three people are involved in game with M strategies for
each on. Then the vNM utility function for player one is:

YY) Maoy(s)] x o1(s1)-va(s1,5-1)

S1€51 5 1€5 1

= ZZZP/Q/ZkU1(5/175j2a5k3)
ik
- ZZq/zk Zp/u1(5j1,5/275k3)
j K "
- ZZ‘J/Zkul (P 52, 5¢3) = qulzkul (72, 5-1)
J k

Jj Kk
Where, p;, g; and zx are probabilities.
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STRICTLY DOMINANT MIXED STRATEGIES

THEOREM

Player i’s mixed strategy o; is strictly dominated in game
Iy = [/, {A(S)}, {ui(.)}] if only if there exists another
ol € A(S)) such that

U,‘(O';, S,,‘) > U,‘(O’,‘, S,,').

foralls_; € S_;.

PROOF.
by definition the expected utility is:

(01,02, 07) = > _[o1(51) X 02(52) X ... x 7/(5))]-ti(5)
SsES
Which is representable by:
u(ono i)=Y Y [Nzoi(s) xoi(s)l-ulsi,s-). (1)

Si€ES; s_j€S_;
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STRICTLY DOMINANT MIXED STRATEGIES

m For the above formula to make sense, it is critical that each
player is randomizing independently. That is, each player is
independently tossing her own die to decide on which pure
strategy to play.

PROOF.
And in the same way the expected utility for player /, once
randomizing by o'/, is:

i(0h,0-) =Y > [Mgioi(s) x of(s)lui(si,s-i). (2)

Si€ES; s_;jeS_;

O
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STRICTLY DOMINANT MIXED STRATEGIES
PROOF.
Subtracting (1) from (2)

ui(oh,o_i) — ui(or,0-;) =

S ST Msioi(s) x oj(si)]uilsi s—i)—

Si€ESi S_;€ES_;

Z Z [(Mzioj(s;) x oi(si)]-ui(si, 5-1)

S/€ES; s_jeS_;
and applying ZS,ES,- on the right hand side, over
oi(si)]-ui(si, s—i) and o}(s;)].u;(si, s—;) gives rise to:

w0} o) — ulos, o) =
Z [nliiU/(s/’)]ﬂi(U;’a S.i)— Z [(M2io;(s)]-ui(oi, s-i)

S-i€5-i S_jES_;
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STRICTLY DOMINANT MIXED STRATEGIES

PROOF.
After a few manipulation it follows that:

Ui(Uﬁ,U—/) - U/(UI,U—/') =
> i ()i}, s-1) — ui(oi, 5-7)]-
S_ES_;
Therefore, uj(o},0_;) > ui(o;,0_;) for all o_;, if only if,
U,'(O';-7 S_,') > .U,'(O',‘, S_,') forall s_;. L]

m What do we learn from this theorem?

m As our the simple example showed, keep the strategies of
your rival pure, while you are randomizing over your own
actions.
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STRICTLY DOMINANT MIXED STRATEGIES

THEOREM

Player i’s pure strategy s; is strictly dominated in game
My = [/, {A(S)}, {ui(.)}] if only if there exists another
ot € A(S)) such that

U/(U;, 5_,') > U,‘(S/7 5_,').
forall s_; € S_;.

PROOF.

This is a corollary of the just proved theorem. Only assume
that o is a degenerated lottery, then the conclusion follows,
however, more complicated proof exists as well. Ul
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RATIONALIZABLE STRATEGIES

EXAMPLE

m Players’ common knowledge of each others’ rationality and
the game structure allows us to eliminates more that
strictly dominated strategies.

m Consider the 2-player game which does not have any pure
strictly dominated strategy, but it has mixed one. Find it.

Player 1

Happap (GSME)

al
a2
a3
ad

Player 2

bl b2 b3 b4
0,712,5/70|0,1
52(3,3|5 20,1
7,0]12,5[0,7]01
0,0[0,2|0,0110 -1
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RATIONALIZABLE STRATEGIES

EXAMPLE
cont.

m by is a strictly dominated by mixed of by and b3, just take
o1 =0.5

m Then, by mixing a; and as the action a4 can be eliminated

m A chain of justifications (a1, b3, as, b1, a1, bs, ....)

m Which strategy the player 1 will play if her rival 5;? P1
will play a3, because it gives the highest payoff. It is the
best response that P1 can do.

m P1 can construct an infinite chain of justification for playing
a, by the belief that P2 will play by, (az, bz, a2, bz, ...)
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NASH EQUILIBRIUM

m One of the most well-known solution concepts in game
theory, pure (or Mixed) Nash equilibrium

EXAMPLE
Let start with the historical idea of Cournot duopoly
equilibrium.

m Two profit maximizer firms with homogeneous products

m Aggregate market demand is p = a — b(qg1 + ¢2) and their
total cost are cg; and cq».

m The objective function for firm 1 is:
maxg, 71(q1, G2) = [a = b(q1 + G2)Iq1 — €qu. s.t. G2 = G2
m For firm 2 is: maxg, 72(q2, q2) = [a — b(q1 + §2)]q2 — Q.
st.g1=aq1
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NASH EQUILIBRIUM

EXAMPLE
The first order condition of profit maximization for firm 1:

_ ., a—bg;—c
a—2bq—bqg—c=0, Q1=+bz (4)
and that for firm 2 is:
_ ., a—bgi—c
a—2bg,—bg —c=0, q2:+bl (5)

91 =g =(a—c)/3b
Functions (4) and (5) are called reaction functions. What do
we learn from these solutions?

m Firm 1 considers the level of Firm 2's production, while it
is deciding about its g;
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NASH EQUILIBRIUM

m Unlike with our earlier solution concepts (dominance),
Nash equilibrium applies to a profile of strategies rather
than any individual's strategy.

DEFINITION
A strategy profile (s7,....,s/) = (s/,s*,) € S is a Pure
Strategy Nash Equilibrium if for all / and all s} € S;

U/'(Si*’ Sji) > U/(Sl'/v Sji)'

m In a Nash equilibrium, each player’s strategy must be a
best response to those strategies of his opponents that
are components of the equilibrium.

m Remark: Every finite game of perfect information has at
least a pure strategy of Nash equilibrium
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NASH EQUILIBRIUM

m If the —/ players play their Nash Equilibrium Strategy s*;,
then player / has no incentive to unilaterally deviate from
s/ toany s/ € S;. Because, he cannot improve his payoff.

m So, given s*, for players —/, the u;(s/, s*;) gives the
highest payoff for /.

m Remark: Every finite game of perfect information has a
pure strategy Nash equilibrium
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NASH EQUILIBRIUM

EXAMPLE

m Remember the 2-player game with no pure strictly
dominated strategy, developed by Bernheim (1984).

al
az
Player 1 a3
ad

m P1 can construct an infinite chain of justification for playing
a2 by the belief that P2 will play b2, (a2, b2, a2, b2,...)

m 57 = a2 and s; = b, is a pure Nash equilibrium of the

Player 2

bl b2 b3 b4
0,712,5(7,0]0,1
5233|5201
7,0]12,5[0,7]|01
0,0[0,2|0,0110 -1

game, and the best responses is a, = BR1(bz).
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BEST-RESPONSE CORRESPONDENCE

m Player /s BR correspondence b, : 5_; — 5;, is the
correspondence that assigns to each s_; € S_; the set

bi(s_;))={si € Si:u(si,s_;) > ui(s/,s_;),Vs/ € S;}

m Why correspondence and not function? see the response
of P2 to a4 of player 1

m with this notation, we can restate the definition the Nash
Equilibrium: The strategy profile (s;, s_;) is a Nash
equilibrium of a game with pure strategies if and only if
si = bi(s_;) foralli e /.
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MIXED STRATEGY NASH EQUILIBRIA

EXAMPLE
Meeting in New York game, Grand Central or Empire State, 1
mile away.

TABLE: A game with more than one Nash Equilibrium strategy

Mr. Schelling

Empire State | Grand Central

Empire State 100,100 | 0,0
Mr. Thomas | Grand Central | O, O 100, 100

m Which of the profiles is the solution for the game? Both of
them, and there is one more with mixing.

m Recall the standard form of matching the pennies Version
(A). there was no pure strategy equilibrium.
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MIXED STRATEGY NASH EQUILIBRIA

m What is a mixed Nash Equilibrium?

DEFINITION

A mixed strategy profile o = (01, ...,0/) (or (oj,0-;))
constitutes a Nash equilibrium of game
Ty = [/, {A(S)}, {ui(.)}] if foreveryi=1,...,/,

forall o} € A(S)).

EXAMPLE

ui(oj,o_;) > ui(o),0-;)

TABLE: A game with mixed strategy

Player A

Happap (GSME)

Palyer B
L q|r 1-q
p aut, bu | aur. bur
1-p | aa. ba | adr. bar
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MIXED STRATEGY NASH EQUILIBRIA: EXAMPLE

EXAMPLE
Existence of Mixed Strategy Nash Equilibria
m The a and b in each profile are utility of player A and B,
respectively

m What are the reaction function of player One and Two,
when they are randomizing over their actions?

ua(p,q) = plg-au+(1-gq)aw]+(1-p)lgaq +(1—q)aq]

m Suppose that g.ay + (1 — q)au > gaa + (1 — q)aar,
implying that g > (agr — aur)/(@u — aur — aar + aar), then
player A will choose to play v with p = 1.

m He will play v with 1 — p = 1, when the reverse is true for
g.because a larger weight for gag + (1 — g)agr gives a
higher Level of payoff fort A.
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MIXED STRATEGY NASH EQUILIBRIA: EXAMPLE

m Heis indifferent between v and d for
q* = (agr — aur)/(au — aur — aa + aar)-
m making use of the vNM utility function for player B:

ug(p,q) = qlp-bu+(1—p)bur]+(1—q)[pba +(1—p).bar]

and following the similar steps one can find p*.
m the single mixed Nash equilibrium of the game is (p*, g*)

q

P* |
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MIXED STRATEGY NASH EQUILIBRIA: PENNIES MATCHING

EXAMPLE
Palyer 2

H p |1 -1 1,1
Player 1 [T  1-p|-1,1 1,-1

m VNM utility for player 1isui(p, q) =
plg-1+(1-¢)(=1)]+ (1 -p)lg(-1)+(1-q)1].

m She will play H with probability 1 if g > 0.5, because,
2g—1>1-2qg. Theng > 0.5

q

1

0.5

0.5 i B
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MIXED STRATEGY NASH EQUILIBRIA
EXAMPLE

m The following game has two pure and one mixed Nash
equilibria.

B
L R
(@ a-q
U 1 3
(§3)) 1 0
D 4 0
1-p) 2 -1

FIGURE: Two pure Nash Equilibria, (U, R) and (D, L), both with
probability 1.

m VNM utility function for Player A
wn(p,q)=p(g+3(1-q)+(1-p)4g+(1-q)x0)

u(p,q)=p(3-2q)+(1-p)(4q)
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MIXED STRATEGY NASH EQUILIBRIA

m vNM utility function for Player B

t2(p;q) = q(p(=1) + (1 = p)(2)) + (1 = q)((1 - p)(-1))
m For what level of p, player B will choose action L?

p(=1)+ (1 -p)(2)>(1-p)(-1)

Sp<>
P=3
mifp <%then she will play Lwith g =1

q

1 |1-p=1.9=1

0.5 P

p=1, 1-q=1

0.75 1
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MIXED STRATEGY NASH EQUILIBRIA, BATTLE OF THE SEXES

EXAMPLE

m A husband and a wife are deciding to go for watching
ballet or Box.

m They both would rather spend the evening together than
apart, but Patrick would rather be together at the Box
while Christina would rather be together at the ballet.

m The payoff matrix for the spouses is:

Christina

Patrick

ballet  q | Box  (1-q)
ballet p 2,1 0,0
Box (1-p) | 0,0 1,2

Happap (GSME)
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MIXED STRATEGY NASH EQUILIBRIA, BATTLE OF THE SEXES
EXAMPLE

m There two pure Nash equilibria (ballet, ballet) and (Box,
Box), and a mixed Nash equilibrium

(p*=2/3. ¢q"=1/3).

P P*(q)
(Ballet) 1 ————== |
; | Ha*(p)
I |
Christina : :
I |
| }
[ |
(Box) l} 1 q
(Box) (Ballet)
Patrick
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MIXED STRATEGY NASH EQUILIBRIA, BATTLE OF THE SEXES

EXAMPLE
cont.
0 if g < 1/3i.e Christina will choose Box
p =<1[0,1] if g =1/3i.e Christinais indiferent between ballet and Box
1 if g > 1/3 i.e Christina will choose ballet
(1)
0 if p < 2/3 i.e Patrick will choose Box
g =<[0,1] if p =2/3 i.e Patrick is indiferent between ballet and Box
1 if p > 2/3 i.e Patrick will choose ballet
(2)
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WHAT DOES IT MEAN TO PLAY MIXED STRATEGY NASH EQUILIBRIA?

m Different interpretations

@® Randomize to confuse your opponent, games of Matching
pennies and penalty kick in football

® Randomize when uncertain about the other’s action, Battle
of the Sexes and meeting in New York city

® Mixed strategies are a concise description of what might
happen in repeated play. Count of pure strategies in the
Limit.

@ Mixed strategies describe population dynamics. Two
agents are chosen from a big population all having
deterministic strategies. Mixed strategy gives the
probability of getting each pure strategy.
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THE DOPING GAME: GAME WITH THREE PLAYERS

EXAMPLE

m So far we analyzed strictly dominated strategies with only
two players.

m What if we have three players?.

Bernhard

Lance chooses steroids

Floyd
Steroids | No steroids
Steroids 233 315
No steroids | 14,5 526

Bernhard

Lance chooses no steroids

Floyd
Steroids | No steroids
Steroids 341 4272
No steroids | 55,2 66,4

m First, we check if Lance (the matrix player) has some
strictly dominated strategy.
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THE DOPING GAME: GAME WITH THREE PLAYERS

EXAMPLE

m We compare uz(steroids, s1, s;) against
u3(No steroids, s1, s;) where s; and s; are fixed across

matrices.

m No steroids is a strictly dominated strategy for Lance, as it
yields a lower payoff than steroids, for every profile (s1,

s>) of the other two athletes.

Lance chooses steroids

Floyd
Steroids | No steroids
Steroids 2303) 1,‘5“:
Bernhard - -
No steroids | 1,4,5) 52(6)

Happbap (GSME)

Bernhard

Lance chooses no steroids

_ Floyd
Steroids | No-steroids
Steroids 34,1) 422
No steroids | 55,2) 6,64
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THE DOPING GAME: GAME WITH THREE PLAYERS

EXAMPLE
m Then, we can delete "No steroids" from Lance by deleting
the right hand matrix.

m When Lance will use Steroids. Bernhard Can Now Deduce
That Floyd’s Dominant Strategy Is to Use Steroids

Floyd
Steroids_|_No steroids
Steroids 2 <3/(13 \@5
Bernhard - V=
No steroids | 1,4),5 5(2),6
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THE DOPING GAME: GAME WITH THREE PLAYERS

EXAMPLE

m Hence, the above matrix reduces to the following 2 x 1:

Steroids
Steroids 233
No steroids 145

Bernhard

m Moving now to Bernhard (row player), we note that “No
steroids" is strictly dominated by "steroids".

m Hence, the only strategy profile surviving Iterated
Deletion of Strongly Dominated Strategies IDSDS is
(Steroids, Steroids, Steroids)
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THE NASH EQUILIBRIA OF A 3-PERSON GAME

m What is the action set of each player in the following
3-person game?

m Write explicitly the best response of player 3 to action
profile of the other players.

m Find Nash equilibria of the game.

j=1 ji=2 ji=1 j=2

i=1 (4,3,2)  (3,4,4) } i=1 { (2,1,6)  (0,0,8)

i=2 (3,4,3) (4,3,5) | i=2 0,0,  (1,2,9)
k=1 k=2

Hint.

m Use the following rule
si = BRj(s-;) or s3 = BR3(s1, 52)

m Solution: (57, s3,s3) =(1,1,2) and
(s51,55,53) =(2,2,2) are pure Nash equilibria.
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