Robustness of Equilibria to Incomplete Information:
Basic idea and a leading example
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Strategic robustness to incomplete information
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Strategic robustness to incomplete information (3)
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Strategic robustness to incomplete information
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Strategic robustness to incomplete information (5)
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Strategic robustness to incomplete information (6)
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Strategic robustness to incomplete information (7)
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Strategic robustness to incomplete information (8)
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Strategic robustness to incomplete information (9)

Conditional on state G, which occurs with probability (1 — ¢),
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Strategic robustness to incomplete information (10)

Jubootdootdbotgtgbotdootdd

ew=00000000000
edJ0OO0 Q={0,1,2...}
- w=000000000000000000000000000000

Oood

—w=10 0U0O00OO0OO00OO00OO0O0bogogooboog20b0dn
ooogg

—w =20 O00O0O0O0O00OO0UOO0OO0ObLOobobobobouboun

bbb odogtdbttbgbotbotdbootdootugbd



Steategic robustrcss to fncomplete information
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Strategic robustness to incomplete information (12)
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Strategic robustness to incomplete information (13)
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Strategic robustness to incomplete information (14)
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Strategic robustness to incomplete information (15)
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Strategic robustness to incomplete information (16)
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Strategic robustness to incomplete information (17)
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Strategic robustness to incomplete information (18)
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Strategic robustness to incomplete information (19)

Kajii and Morris (1997, Econometrica) proposed the following concept:

e Fix a complete information game (like, game G).

e[ 1IUIUOODOOOODONO al robust to incomplete information [ [ [
0000000 nearby incomplete information game U 0 0O O 0O 0O 0O 0O O [
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— “nearby” = same sets of players and actions. Same payoffs with probability
close to one (& is small - KM called such a game an e- elaboration of the

complete information game):

— “behavior close to it" = induced action distributions are close



Strategic robustness to incomplete information (20)

Why is this important?
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Strategic robustness to incomplete information (21)
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Strategic robustness to incomplete information (22)
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Strategic robustness to incomplete information (23)

e | lHw=00U0ULUU aUlbUOUOUOLODODOOODLODOOOLOOOODO

HEN

e 1UUU0 aa U000 1—e000000OOneaby gamed OO0 0 aar O

oot otdbootdbotdbobod

e UIUUUOOLN UOUDOUOLD "™ DO DOUOOOODO any nearby games

Juoogbotgbgdoodood.

e [1 [0 “critical path lemma”"J U U0 "axx” OO0 OO OO O nearby game
J0o0dodooooooodoodonodgoUdad nearby gamell “aa’

Jotdbooboubotobtoboboubogod



Strategic robustness to incomplete information (24)

e 1 IIIIOOOUOOOOOOODDDDOOOOOOOO OO OFor instance,

a strict Nash equilibrium (i.e. every player chooses a unique best response to each

other) may not be robust. (different from refinement results)

e Some known sufficient conditions:

1. If a complete information game has a unique correlated equilibrium, then it is

robust.

2. So called (py, ..., pr)-dominant equilibrium with p; + + -+« 4+ p;y < 1 is robust.

3. Forso called a “potential game”, a Nash equilibrium which maximizes the potential

Is robust



Strategic robustness to incomplete information (25)

Formal definition (not to be covered in the talk)
e I players
e A;: finite set of actions A =[], A;
e a complete information game g = (gi)le, gi:A—R
e set of (countable) states (2
e an incomepte information game: (u, P)

e Nearby incomplete information games:
An e- elaboration is:
— P[] =1 — &, where
(
w: u; (a,w) = g; (a)

QuE< ’
forVa € A, w' € Q;(w), 1 €T
\ /




Strategic robustness to incomplete information (26)

— E (G, ¢e): the set of all e-elaboration.
e Equilibrium of U

— mixed strategy: Q;-meas function o; : 2 — A(A;).

— 0 = (04),;c7 is a Bayesian Nash equilibrium if, for all a; € A; and w € £,

> wilo (@) ,w) P'|Q: (w)]

w'eQ;(w)

> > ui({ano_; (W)},w) PQ;(w)].

w'eQ;(w)

— equilibrium action distribution p:

p(a) = > o (a|lw) P (w), for some equil. o
wed

e Definition of Robustness



Strategic robustness to incomplete information (27)

— measure closeness of behavior by:
I —v|| = Max [u(a) — v (a)]
acA
— action distribution gt is robust to incomplete information in G if, for every
0 > 0, there exists € > 0 such that, foralle < & everyld € E (G, €) has

an equilibrium action distribution v with || — v|| < 9.
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