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THE VALUE OF AMBIGUOUS COMMITMENT
WITH MULTIPLE FOLLOWERS




THIS IS JOINT WORK WITH...

Aaron Roth

INa

ie Coll

Natal

<
Z,
=
r..\..V
-
7|‘Y
v
.
Z
=
~
—_—
N
™
S
Vl
v
~
1]
V
=
Z




SIMPLE STACKELBERG GAME

i u(a,i) | u(b,i) | u(c,i)
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i u(a,ii) | u(b,ii) | u(c,ii)
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SIMPLE STACKELBERG GAME

[ u(a,i) U(b,i) U(C,i) 1.Leader chooses P € A(QYL)

i u(a,ii) | u(b,ii) | u(c,ii) 2.Follower best responds
BR(p;) = argmax V(p;,a) *
acd
= a b C 3.Leader obtains the Stackelberg

value U(pL, BR(pL))**

it | v(a,ii) | v(b,ii) | v(c,ii)

* V(p’ Q) — [EaLNp,aFNq[V(aLa aF)]

e U(p7 Q) — [Eapr,aFNq[u(aLa aF)]



COUPLED STACKELBERG GAME

VF e Fup: d; X A — |

1.Leader chooses p; € A(H;)

2. All followers best respond
BR(p;) = argmax Vi (p;,a),VF € F

Dy acd
3. Leader obtains the Stackelberg value
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AMBIGUOUS
COMMITMENI




COUPLED STACKELBERG GAME WITH AMBIGUOUS COMMITMENT

VF e Fup: d; X A — |

1.Leader chooses P, C A(</;), closed cvx.

2. All followers best respond
BR;(P;) =arg max min Vi(p;,a),VF € F

Pr pEA(A ) pLEP;
3.Leader obtains the Stackelberg value

LSl peg

VEEF, vp o, Xdp— I




IS AMBIGUIZATION HELPFUL?

BUT

How about a coupled Stackelberg game with multiple followers?



A FIRST FARM CONTROL GAME

Zero-sum game with
two followers

(followers maximize,
leader minimizes)




A FIRST FARM CONTROL GAME

Zero-sum game with
two followers
(followers maximize,

leader minimizes)



A SECOND FARM CONTROL GAME

Zero-sum game with
two followers

(followers maximize,

leader minimizes)



A SECOND FARM CONTROL GAME

_

Zero-sum game with
two followers

(followers maximize,

leader minimizes)



AMBIGUIZATION CAN BE ARBITRARILY HELPFUL




OUR COMPUTATIONAL RESULTS

1. A poly-runtime algorithm for finding the optimal ambiguous
commitment in a 2xN-Stackelberg games with M followers.

2.NP-Hardness of finding the optimal ambiguous commitment in
KxN-Stackelberg games with a fixed number of followers.



"AMBIGUOUS COMMITMENTS HELP T0
RAISE THE STACKELBERG VALUE IN
MULTIPLE FOLLOWER GAMES."




