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1 Normal (or Strategic) Form Games

A pgame in strategic {normal) form is:

- A finite set of playerai=1 .. N

- For each player i, a non-empiy el of action: 5; (pure siraiegies)

- For esch player i, & wiility or peyoff (a3 2 fumetiion of atrategy profiles)
u;{8): §= x¥, 5; (uauelly inierpreied as ven Neumann-Morgensiern wiility)

A useful noiation i

8_i € 8 ;= x;uiS5;, 1he "player i's opponemia”™ sirategies profile
5= |:5'.:,.EI_{::|IE e

ula) = wilss a_:) = wlazls_.)

Az can be sesn u; depends on acilons of ALL plavers and can be extended
1o miced sirategies end miced sireiegies profiles, defined =3 o: € Z: = PS5},
sueh 1hat

g_; = E_{ = Kj!ﬁiEi

g= (Fs 6—i) EL

1(0) = w(a%, o_s) = uslodo_s)

o
ihe expecied wiility or peyofcan be mpressed a3 wilol= 3 |:u.-|:3:| 1 &ila; ]:|

rE =

(if 5 is finite, this iz a pelynomisl in ¢ (hence continuous], affine in o;)

J=l

V5 Theae neved weae prepored oo o baekap material for T4 wesaden. Ifven Lave anyquestisni
of oEIRLEiL, OF A0iIEE ALY EFIGIM 02 iFpod, plemie disp me alize & guilerdQeelaeds



2 Dominated Strategies

Definition 1 A pure sfmiegy 2; iz atrictly dominated for player i if there
erists &; € T; such that

u o, 8_;)> ulaa_;) for alla_;c 5 ;

Definition 2 A pure strafegy 2; 8 weakly dominated for ployer i if thers
erists o, € I; such that

wle, a_o) > wiles8_;) foralla_;E 5 ;

and strict for at least eonea_; € 5_;

In words, 8 sirietly deminsied stredegy i just an atraiegy ithat would not
be wied WO MATTER how ocpponsnts play
VWhen applying & Herated elimninsiion of dominsied airaiegies ii'3 necessary

io cheek dominsiion of all siraiegies afier each round of eliminaiion Tiypieally
i1 i& 1he casze 1that & sirategy not dominated in the original game i dominsied

afier ihe elirninaiion of some eof 1the opponenis’” siraiegies.

d4 Nash Equilibrium

3.1 Definition

A Nash Equilibrium (NE) is a profile of straiegies such thst each players
girgiegy iz an opiimal respense o the ciher players’ atrategies.

Definition & A mired strafegy profile ¢ 8 o Noashk Equiliirium i for each i
and for all o; & 5
wiloe o_i) = wlo, o_;)

A pure-girgiegy Nath Equilibrivm iz 8 pure-siraiegy profile ihat saiisfies ihe
game conditicns.

A Nath Equilibrium iz siriet if each plaver ha: 2 unigue besi responss io
his rivals’ sirsiegies. That iz, & iz 8 atriet eguilibrinm if for esch i and for
all & & 8, ugla,a_;) > u;le,a_;) Az denoied by Fudenberg and Tirole, by
definiticn & striet equilibrium is neeessarily a pure-stretegy equilibrinm



3.2 Computaiion (The recipe)
How o compuie Nesh Eqguilibria?

a) Consiruel the Mormal form of the game (where players, actions and pay-

offs are the components a: defined =1 the beginning).
b) Find the best responses 1hat esch player have agsingl 1he cpponemis’

pure atraisgise
For each player iake each possible ¢combinaiion of cpponemis’ pure-

girgiegies and chooase 1he own airaiegy thei meximizes payoffs in each case.
e) Proceed iteratively 1o eliminate all s1rietly dominated pure strategies
Eliminate airaiegiss 1hat are never best responise, no meiier what ihe
others are doing, (ie. sirmiegies 1hat will never be wed) Since 1his follows =
lleraifve eliminstion it"s necessary to cheek all the sirategies afier each round
of eliminsiion
d) Check if there iz 8 Nash equilibrium in pure sirategies
A NE in pure siraiegiss iz the combinsiion of sirategies where all 1he
best response: in pure atraiegiss coneide. In this csse 1here are no inceniiives
for anybody 1o deviaie
e) Find all miced sirategy equilibria by listing all posaible combinaiions for
ihe suppori of mixed sirategies for each player and c¢hecking the necessary and
sufficient conditien: for a Wath equilibrium in mixed siraiegies.

3.4 Examples

3.3.1 Example 1 Matching Pennies {ROW chooses row, COL choozes
column)*

L A
U | L-1|-L1
D | —Li|L-1

Following the sieps of the recipe above,
a) Given by the chart below

b) Best responses in beld for esch possible pley of the opponent.

. Lo
T [ T-1|-L1
D -11]1-1
N
*Thisis azero anm game, (zexs sam games a3e chmiaeierized by the faet 1l 5w @) =0,
i=1

fr1 ol o= 5. In faet, o demcied by FTI, 1ke bryin 1dat 1he axm sfile niilities is 8 comatani
aed spiidzg ike ecnaioai egual ds O in juai 8 2prmalizaiics.



