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Setup
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Players 1,...,1
Set of states O (finite)

Type space T = (T;,m;)1_;:
» T;: set of i's types (countable)
» T, = A(T—; x ©): i's belief

A;: finite set of actions for ¢
gi: A x © — R: payoff function for ¢
For v; € A(T_Z X O x A_Z‘),

bri(v;) = arg max Z Z vi(t—i,0,a_)gi((ai,a—;),0)

aiGAi G,a_i t_i

N
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Interim Correlated Rationalizability (ICR)
> Ry(t:) = A
> a; € Rfk(tl) iff there exists v; € A(T_; x © x A_;) such that
> margr ..o Vi = Ti(ts)
> yi({(t*%g?a*i) ‘ a—; € Rfi,k—l(t*i)}) =1
> a; € b’l‘,;(Vi)
where Rz—i,k—l(t—i) =114 R}:k—l(tj)

> R] (t:) = MiZo BRI (t:)

Definition 1

Action a; € A; is an interim (correlated) rationalizable action for ¢;
if a; € RZT(tZ)
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Interim Independent Rationalizability (IIR)
» IIR](t;) = A;

> a; € IIR i (ti) iff there exist v; € A(T_; x © x A_;) and
T —>A( i), J # i, such that

> vi(t-i,0,a-;) = m(t;)(t-i,0) [ ], 05(t;)(a;)
> yi({(t_i,ﬁ,a_i) | a_; € IIRZ—i7k_1(t—i)}) =1
> a; € bT’i(VZ‘)

where HRL’k_I(t_i) = H#i IIRIk_1(tj)

» ITR] (t;) = N2, HR[k(ti)

Definition 2

Action a; € A; is an interim independent rationalizable action for
t; if a; € IIR] (t;).



ICR versus IIR

» Example 1

» Example 2
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Independence of Type Spaces

» Given a type space T = (T;,m;)L_;,
let 77 (t;) € T be the belief hierarchy for t; € T;.

Proposition 1

Consider type spaces T = (T;,m;)!_, and T' = (T}, !

R

For all i, if #(t;) = #*(t}), then R] (t;) = R (t}).

)

1
i=1"
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Proof
» Let t; € T; and t; € T! be such that 7} (t;) = 7} (t)),
and take any a; € R;,r1(ti)-
» Let v; € A(T-; x © x A_;) be such that
> margy .o Vi = mi(t:)
> a; € bri(v;).
> Define 0/: © — A(A_;) by
ot ser, Vilt—i,0,a-;)
~(6) ’

vO) = D > wiltiba)

a_;€EA_;t_;€T_;
= Y ) -0) = A w)0) = AL
t_,e€T_;
(Arbitrary if v(6) = 0.)

oi(0)(a—i) =
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» Define ) € A(T, x © x A_;) by
vi(thi,0,a-) = m(t;)(t;, 0)oi(0) (a—)-

» Then we have

Z Vit ;,0,a_;) = mh(th(t';,0),

a_;€EA_;
and
i ; Vi t—iy 6, a—;
S ) = w0 x Dt han)
t T’ . ~(0)

- Z Vi(t—iveaa_i),

t_;€T_;

so that a; € bri(v)).
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> Assume that for all 4, if 7571 (t;) = #¥71(#}), then

RZ,—k—l(ti) = RZ,'I;—l(t;‘)'
» Let t; € T; and t; € T/ be such that 7 (t;) = #F
and take any a; € R;rk,(tz)
> Let v, € A(T-; x © x A_;) be such that
> margy | ve Vi = mi(t:)

> Vi({(t—iveva—i) | a—; € Rz—i,kfl(t—i)}) =1
> a; € bri(ui).
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> Let Dk 1 { Fh 1( ,Z‘) | t_; € T,Z}
> Define o/: D¥71 x © — A(A_;) by

Zt ~-frk71(t ,)_5 X Vi(t—ia 07 a‘—i)
0‘; 571',«9 a_;) = i — )
(8- 0)(as) SERN)

where

Y(6-i0) = Y vi(t—i,0,a-;)

a_;€A_; t—iiﬁﬁzl(t—i)zé—i

= > mi(ti)(t—s,6)

t_l 7Tk -1( 1):6_1

—1

T

# k l(t/ ) 5_'

—i T4

&) (t;,0).

(Arbitrary in le () ify(6-4,0) = 0.)
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» Define v/ € A(T", x © x A_;) by

Vit i, 0, a) = mi(t)(t", 0)oi(7E (X)), 0)(a),

where 7871 (¢ ;) € DR i (1)) (¢!

" ;:6) > 0 since
7k (t) = 7F(t).

» Then we have

> Vi, 0,a-)
= . S R, 0)0l(5-i,0)(a)

k— ~k—
0_;€D”] 1 tws l(t’_i):é_

_ Z (6 ) 9) Zt*i:ﬁﬁfl(t,i):d,i Vi(t—i, 9’ afi)
’Y —1 ’y(éii’ 9)

6,i€Dli;.1

= Zw(tﬂ',@,aﬂ')
g
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Example: Email Game
> 0 ={0°0'}
» T =T, ={0,1,2,..
» T — A(O X Th):

m1((0,t2)[t1) =

mo: 1o — A(@ X Tl)i

m2((0,t1)[t2) =

3

=N —
[
o o

|
™

S

[N}
==
™

=N
I
o o

|
™

S

ift;=0,t2=0,0=4¢°
ifty >1,to=t;—1,0=061
ifty >1,to =11, 0 =01

otherwise

ifto=0,t,=00=40°
ifto>1,1 =ty 0 =01
ifteo >0t =to+1,0=0"

otherwise
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» Payoffs:

A 0,403 A | 4,410,3
B |1,0]1,2 B 3,022
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