Optimal Overspecified Contracts
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1 What is the question?
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2 Why should we care ?
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3 What is the author’s answer?
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4 Model

Consider a Bayesian game G = (I,Q,p, A,0,u).(:2 4 - B ¥ Rk § > 730
B e P ELR A7 fE8 o) Note that u; is the payoff function over pairs
(a,w), where a is an action profile and w is a state of nature. Assume that [ is
finite, and that 2 and A; are compact subsets of Euclidean spaces, for all i € I.

Given any pair of players ¢ and j, a contract t prescribes a net transfer
tij(a,w) € R from ¢ to j if the realized contingency is (a,w). Obviously, ¢;;(a,w) =
—tji(a,w) and t;;(a,w) = 0 for all contracts ¢t and any 4, j. Given contract ¢, the
net aggregate transfers are denoted by 7|t: A x Q — R such that 7;(a,w)|t =
> jer tiila,w) for every player i and contingency (a,w).

Definition 1 Given a game G = (I,€), p, A,©,u) an enforcement function F'
maps every stipulated contract ¢ € T" into an enforced contract Frot € T.

Definition 2 Given a game GG and a enforcement function F', a contract ¢ is
enforceable at (a,w) if t(a,w) = F o t(a,w).

Definition 3 Given a game GG and enforcement function F', a strategy profile

s is implemented with a contract ¢ if it is a Bayesian Nash equilibrium of the game
G|Fot=(1,Qp, A 0,u+71|Fot), ie.,if for all i, all §; € ©; and all s, € S;,

g, (8) + 70, (8)|F ot > ug,(s',5_1) + 7,(8",5_1)|F ot

—JF% (e AT ERENL Foty 4R F L ah& Hrck

VgL W A
9t g dk - k0 AN IF“,T*$F.~ % ¥ 3 {7 1 (enforceable). fpt

mE R EE
{ ’rﬁ % a1

Enforceability Principle. Given game G, and enforcement function F,
any implementable strategy profile s can also be implemented by an enforceable
contract ¢.
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Lemma 1 For any Bayesian game G and enforcement function F'; the en-
forceability principle holds if and only if, for any strategy profile s € S such that
T(s) = {t: s is a Bayesian Nash equilibrium of G|t} be is non-empty, the function
F has a fixed point on T'(s).
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Theorem 1 For any Bayesian game G, if the enforcement function F' is idem-

potent, i.e., F o F' = F, then any implementable strategy profile s can be imple-



mented with an enforceable contract, so that the enforceability principle holds.
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For every game G, verification correspondence P, and contract ¢, the enforcement

function F is such that if P(a,w) = P(a’,w’), then F ot(a,w) = F ot(a',w’).
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Proposition 1 For any Bayesian game G, and partitional verification correspon-

dence P, absent legal constraints, or when the only legal constraint is limited

liability, the enforceability principle holds.

Proposition 2 For any Bayesian game G, and transitive verifiability structure

P, absent legal constraints, the enforceability principle holds for all the transfer

determination rules presented in Section 4.
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Prop051t10n 3 For any Bayesian game G and enforcement function F', if there
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exists a player 7; and opponent’s strategy profile s_; such that the contractual
deterrence order L;[0;,s_;, G, F] fails to be negative-transitive, then for some s; €
S;, either the outcome s = (s;;s_;) is not implementable, or the enforceability
principle fails at s. At iR T > FAPE R F (o PIAP- 2T B I - B
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5 Comments
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