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Rational selfish choices can lead to inefficient outcomes
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Prisoner's dilemma

Two prisons : A and B

Not enough evidence to convict them

separate interrogation rooms no communication.

Each offered two choices : Stay silent or defect.
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"Silent" is strictly dominated -> both "defeet"
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Prisoner's dilemma

* Cleaning a shared flat

A Limiting carbon emissions

* Exploiting a common resource
, eg. , fishing or mining.

* sports performance entancement drugs

and many more.
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Ingredients of a game

* Playus N = E 1 , 2, -.. n]
e .g .,

N = EA , BY in Prison's dilemma

* Strategies S;: Set of player is strategies
Die S

, a particular strategy for
i

e.g .. So = Sp = &Silent , Defect].

A = (1 , B.
-

-, Sn) e S
, XSX ... xSn

strategy profile
e. g .. (Silent , Silent)
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Ingredients of a game

* Payoffs (or utilities)

fiEN utility function U : Six ... XS->> IR

e .

g .. Y (Silent , Defect) = - 5

equivalently , :
: S
, X

-> IR

strategy sets of all

playus exapt i.

* Game table T = (N , ESilen Silent
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For player i , strategy Sit Si is weakly dominant if

↑Si , fres st . Sit si

↳ (Ai , 11) Visi , Sil .
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DominantStrategy
B

Silent Defect
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↳
weakly dominant



Recap

1. Do not play a strictly dominated strategy.

2. Put yourself in other people's shoes
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Winner is one whose number is closest to - of average.

Playus N = You all !

Strategies Si = 31 ,
2
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Payoffs U : (Pi , 1) =
- /Si-Lang(i , 1i) /



The "-mean game

(Secretly) pick a natural number in $1 ,
2, ...,

1003 .

Winner is one whose number is closest to - of average.

How to play this game ?
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Q . Is there a strictly dominant strategy ?

No.

if you play 12= ↓ and is here

then dominated by 11 = 2 Ag = Ap = --- Ay = 100

YAz=2 ↓ ↓
I 2 100

T
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The "-mean game

No strategy is strictly dominant.

But there is a strictly dominated strategy

NOT strictly dominated
tang can never be here

Leach of them could win sometimes ! ) J
I

I

I
50 100

55 ,..., 1003 : strictly dominated strategies
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and consider a reduced game.
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now to play this reduced game ?

-any
cannot bea

Iii
"

926 ,
--

, 50] strictly dominated in reduced game
NOT Is Is original 11



The "-mean game

A further reduced game.

Iis
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Lesson 2 : Do not play dominated strategic

503725
not dominated in the original game
but become dominated after deleting 351 ,

--

, 100]
Lesson 2 : Put yourself in the shows of others

255712
not dominated in original or reduced game
but become dominated after deleting 926 , ..., 50%

: Lesson 3 : Put yourself in the shows of others

while they put themselves in others' shoes



The "-mean game
57 50 Rationality

503725 Rational and know that othersore national

25S712 Rational
,
know others are rational

,

know that others know that others are national

:
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100 "We do not like Samosas /especially at Jagdish).
Our utility is maximized by NOT eating Jagdish Samosas .

"

25
, 24 -

15 "If all choose-100 ,
answer-47. But if all - 50,

1

Larg = 9 . 15 answer ~ 25. But if anyone goes
< 25

,
answer-15 o 20.

9 "Unlikely that average exceeds 25 .

So
,
to win

,

but to pick 1425 .

"

5 "We know everyone would pick 1. Allowing for deviations
and other factions ,

5 is safen .

"

2 -

3x1 "We are ok with 13th of the Samosa .

"
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X is common knowledge if

everyone knows X and

everyone knows that everyone knows X and

everyone knows that everyone knows that

everyone knows X

and so on.



Common knowledge

If rationality is common knowledge ,

then everyone should report 1 in the -mean game.



Common knowledge



Common knowledge

O
, of course !
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Common knowledge

EX50 = 33 b Think that everyone else is naive (50)
so best to play End of that



Common knowledge

↳ zx33 = 22
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Common knowledge # Mutual Knowledge

* Two people with colored hats

* Can see the hats of others

but not their own

* Cannot communicate

"There is at least one red hat in the room.

Y

is mutual knowledge but not common knowledge.


