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Type Spaces
» Fix the set of states O (finite)
» Type space T = (T}, m)_;:
» T;: set of i's types (countable)
» mi: T — A(T-; x ©): i's belief
» Universal type space (T, f)L_,, T* C [T, A(XF)
Endowed with the product topology:
& = (6™F)20 ) — 8 = (87)%2, iff 6™F — 6% for all k (weakly)
» Each t; € T; is embedded into T™* by:
> 7 (t:)(0) = Z mi(ti)(t—i,0)

t_;€T_;
> ﬁf(tl)(((s{z)?;llv 0) = Z Wi(ti)(t_i, 9)

> FH(L) = (RE()), € T

2 (2

Identify T; with 7} (T;) C T*

N
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» (T;)_,, T, C T*, is a belief-closed subspace if
fti)(T-; x ©) =1 for all ¢ and all ¢; € T;.

It is finite if each T; is finite.

t; € T is a finite type if t; € T; for some finite belief-closed
subspace (T;)L_;.

T = (T;,7;)]_; has common support if

Wi(ti>(t_i,9) >0 <— Fj(tj)(t_j,e) > 0 for all 1,].

T = (T3, m;)!_, admits a common prior if there exists
p € A(T x ©) such that u(t;) = >, 5 pu((ti,t—:),6) > 0 for
all ¢; and

mi(ti)(t—,0) =

for all t;, t_;, and 6.

t; € T* is a weakly consistent (common prior type)
if it is from some type space that has common support
(admits a common prior).



Denseness of Common Prior Types (Lipman)

> Ti: set of finite types
> Tt we: set of finite and weakly consistent types

> Tt p: set of finite and common prior types (C Tt wc)

Proposition 1

1. Tt is dense in T*. (Mertens and Zamir)
2. Tt we is dense in T.

3. Ticp is dense in Tt ye. (Lipman)
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Example

v

o = {6',6%)
Ty ={t1}, To = {t2}
mi(t1)(t2, ) = (2/3,1/3), ma(t2)(t1,-) = (1/3,2/3)

Lipman’s result:

v

v

v

For each NV, there exist a finite common prior type space

(T!,7!) and t. € T} such that #¥(¢) = #¥(¢;) for all k < N.
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> N:2
Tll = {1,2,3}, TQI = {]_’2’3}

Common prior:

0 =0 0 = 62
1 2 3 1 2 3
[ i]t]o] 1[tTo]o]
2100/ % 2/ Ll0fo0
3/0f[0]o0 3lol2lo

(Easier to see with a partition model)

» 7kt =1)=7F(t;) forall k <2
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Email Game

» The product topology does not care about the tail of
a hierarchy of beliefs.

» It matters for strategic behavior.
> In the Email Game example: for all N,
> wk(ty = N) =7 F for all k < N,
> Ri(#f(t = N)) = {B} # Ru(t]) = {4, B}.
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Generic Uniqueness of Rationalizable Actions (Weinstein
and Yildiz)

v

A;: finite set of actions for ¢

v

gi: A x © = R: payoff function for i
R (t;): ICR

v

v

Richness Assumption:

For each 7 and a;, there exists 0% € © such that
gi(ai,a_;,0%) > gi(a;, a_;,0%) for all a} # a; and all a_;.
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Proposition 2

Under the Richness Assumption, for any t € Hfil T* and any
a € R(t), there exists a sequence of types t" such that

» t" — ¢t and
» R(t") = {a}.

Moreover, such types can be taken as common prior types.
(Lipman)



Email Game

> ©={0,04,05}

» oL
Ay DBy
Al 4,4 0,3
By | 3,0 2,2

64: A is strictly dominant; B: B is strictly dominant
» %" common knowledge type of 9!

R(t]") = {4i, Bi}
» “Standard Email Game prior” P*:

" =1, Ri(t}) = {B;}

(P=(0") =1 )
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» For A;:

» P04t =0,t, =0) =
» P01t =1t =0) =
» P04t =1ty =1) =
> P'(6"

> ...
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> Alternatively,

> PHQA tl—OtQ—O)—€

>

>

>

POty =1,t, =0) =el5=
1

(
(
'(91,t1 =1 tg :1) =&
Ch

> ...

>

P”(@l,tlzoo,tgz ):1—%’_56

P"OY) =1—c¢,
but the dominance-solvability on the whole subspace is lost.



