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“The theme of this week’s team meeting is,
“Take It Right to the Edge’.”
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Example

Shine in Electronic City

GO |Don’t GO
GO | 1w| 3
Bangalore " Dont GO} -3 !
Mr. B Mr. H

Meeting next day if no rain

. . %
Electronic City
Rain in Electronic City

Mr. H

cO |Don’t GO
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Solution
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Prob. | 0.25 | 0.05| 0.1 0.1 0.1 ] 0.1 ] 0.05| 0.25

Expected payoff

J =" L(up, uy, ug)Pr(¢s, n, k)
13

where ug = v(¢g) and uy = v(§y) and L is the payoff function

What is the optimal decision rule?



Main Ingredients

» Each decision maker has access to different but correlated
information about some underlying uncertainty

» Need for coordinated actions on the part of all decision
makers in order to realize the payoff

Note 1: In absence of any of the above problem simplifies

Note 2: Any kind of communication is permitted beforehand



Formal Model

» States of nature: £ = [&1, &2, -, Em] With given distribution

p(¢)
» Set of observations: z = [zq,- -, zy], where for all /
zi=ni(&1, -+, ém)
{nili=1,---,n}: Information structure of the problem
» Set of decision variables: u = [uy,- - , Up]

» Strategy (decision rule): ~; : Z; — U; where for all j ~; € T;
and uy = ()

» Loss (payoff) function: L: = x U — Ri.e.,

Loss = L(uy, - ,Un, &1, 1 €m)




Design Issues

» What should one do?: Design of decision rules ~;

» What should know what?: Design of information structure



ith Decision Maker’s View Point

J; : strategy of all other DMs (fixed) and DM; knows it.

DM;’s problem

gneln JOvi, %) = Ee[L(ui = 7i(mi(§)), ¥i, )]
= weiHEz,Eg\z,[L(wﬁ;,f)]

= Ezi Lrl,nelpl, ]E§|z,-[L(ui7 Yis g)]

Hence, for all i

LTGID E E,mn, Ee [L(ui, 71, §)] = m'D Ji(uj, zi, i)




A Procedure

START

L 8
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denoted as ¥

Sclve (I1-5') using 3 f
for eachi. Let

the answer be 1-"

7 l-rf {consistency check)
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Examples: Two Person Team Problems

» Loss

L:%(x+au1+u2)2+hu12+gu§, a,g>0andh>0

» Observations
Yi=X+ bV1 b>0

yy=x+cup+dvo ¢>0,d>0
where x ~ N(0,02), vi ~ N(0,1) and vo ~ N(0,1)



First Variation

» Loss

_»1 > 1.5 1, B B __1
L—2(X+u1+uz) +2u1 +2u2, a_1,h_g_2

» Observations
yi=x+vi b=1

y1=x+vwvw ¢c=0,d=1
where x ~ N(0,02), vi ~ N(0,1) and v» ~ N(0,1)



Solution

Guess uy = kyz1 and u» = kozo for 'procedure’

1
u = _§EE\Z1 (k222 + X)

1
U = _EEE‘Zz(k1Z1 + X)
Consistency condition gives
0_2
PC) m _ H __°
CaE) 1 ko 1] 2(c2+ 1)

2

Thus, ki = k3 = —3.85



Proof: Global optimal

’

Let uf = v; * (z;) = ki x z; for i = 1,2 denote the ‘individually
optimal solution; and u; = v;(z;) be any other strategy.
Using strict convexity of L

(Ui — uy)
U1 ,Uo*

2

oL
L(U17U27£) > L u17U27 +Z
i=1

Now take expectation on both sides and substituting u; — ~;
and uf — v



Proof Contd.

J(y1,72) =

Proposition

Elur =~v(z1), 2 = 7(22),£]

2
. oL
J(’Yh’Yz)"’E{ZU_
i=

2 oL
> _Egp, au

i=1

(vi

U1*,U2>k

J(7,7) +Ez

J(71,72)

In linear-Quadratic Gaussian team with Q4,0

—77)}
) }(%’—77)]

L= %UTQqu u"S¢, when Q > 0, and € ~ N(0,X)

and

y =H¢

The 1iniciie antimal enliitinn ie linaar in the infarmatinn anAd ic



A OONSTOCH
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“Well, Ladies and Gentlemen, I'm sure my little talk has
made you all think."



