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Hotelling games

-
①

O -1

Nark : both in center

# both in center is unique Nash
-

Question 3 players :

is all three in center Nask ?

-00

Finite version

N location mode w

Wr customers

O

&

&:
location vow duw)0

customers choose closest location i

distance &
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two player : N location

Haca ........ NY city
d

two providers both in city
social opt (= mox customers served)

one Nycity one in Ithaca

Hi = #customers dist Ed

where its is closest

assume , if equal distance
use customers divide equally

social welfare SW = Zui
i

= #customers served

Price of anarchy :

max woptimalslatio-num
X
over possible
Nash equilibria
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↳ players N location wo customers

mox dist i per location in

(S .. - - Su=S a Nash equilibrium

4
: (S, S-i)

sk
=(S4--5) of social optimum

We know : Ui(s) > Ui(s S -i)

We need

ui(si
,
S- i)

1
* SS
all customers

within dist d 80to st are being ⑧served

Xi serves in Oph
Xi i serves at Nash

Claim : ni(si , si) > IX :* Xi)
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=> u ,( ,
Si) Zi* UXi

j
Y
j

# people served
in opt but not
served at Nask

=>InicsSi) > SW(st) - Sw(s)

Putting it together

Sw(s) = [vi(s) > Zui(s , Si)
[

> Sw(sk)-sw(s)

=> sw(s) Sw(s)

Th : Price of anarchy for pure
Nash &2
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