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A DISCLOSURE GAME

Two players: sender and receiver

Sender learns Sender chooses Receiver Payoffs
his type - message - observes m, | wus(a), ur(a,0)
0 m € M(0) takes action a are realized

where the message mapping M (0) is arbitrary

Substantive assumption: sender’s preferences are type-independent
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EXISTING DISCLOSURE GAMES

Existing models are special cases of the message mapping M (0):
> Persuasion games (Milgrom, 1981; Grossman, 1981)
o M(#) is all subsets of © that contain
» Dye evidence (Dye, 1985)
o M(0) ={2,0}
» Evidence games (Hart et al., 2017; Ben-Porath et al., 2019)

o evidence is a partial order on ©

» Cheap talk (Crawford and Sobel, 1982; Lipnowski and Ravid, 2020)
o M(§) =Mforall§cO
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MULTIPLICITY OF EQUILIBRIA

Disclosure games have many equilibria

» driven by how receiver interprets messages nobody sends

This paper: we characterize all PBE

» partitions into coalitions
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EQUILIBRIUM SELECTION

Literature: select the receiver-optimal PBE (Glazer and Rubinstein,
2006; Sher, 2011; Rappoport, 2025)

» often coincides with the receiver’s commitment outcome
(Hart et al., 2017; Ben-Porath et al., 2019)

This paper: equilibrium selection via coalition-proofness

» no group of sender types can form a credible new coalition that
benefits all its members

> in the spirit of neologism proofness (Farrell, 1993) for cheap talk
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OTHER RESULTS

Coalition-Proof Equilibria:

» algorithmic characterization
» theorems for existence

> geometric characterization (for rich enough message space)

© comparable to concave closure (Kamenica and Gentzkow, 2011) and
quasiconcave envelope (Lipnowski and Ravid, 2020)

o it’s a tent A
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DI1SCLOSURE GAME: DEFINITION

Nature draws Sender learns 6, Receiver sees m Sender
sender type |—>| sends message |—| updates belief to [—>| gets payoff
0 ~ ud m € M(0) u € AO from V(p)

A disclosure game is a tuple G = (0, M, M, ", V):

> set of sender types © [finite; |©] = n]
> set of messages M [finite; each sent by some type]
» message mapping M : © — 2M < {z}

» common prior 1’ € AO [ full support |

» sender’s payoff correspondence V'

[V(p) = [v(p),7(p)] and upper hemicontinuous]
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RESTRICTED GAME

type message message
prior space mapping space
0.4 . 91 my
0.6 nE— 0; my

The game restricted to types in R C O, denoted G|, has:

prior type space | message mapping | message space
06
1% (6) = &8 R M on R Mg = egRM(G)
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STRATEGIES

A sender strategy is a map o : © — AM such that each type 0 uses
messages from M (0)

Its evidence is the set of messages it uses, X (o) := (Jycq supp o(- | 0)

» prior has full support = these are exactly the on-path messages

For m € X (o), Bayes’ rule gives the induced on-path posterior belief

_ B a(m]|6)
fio (0] m) := g 100 a(m | 0"
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PARTITION INTO COALITIONS

We focus on a particular class of partition strategies
» they partition type space © into coalitions

» within a coalition, types share the same evidence and attain the same
payoff
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COALITION

A coalition is a triple (C, o, w) such that
C1: the set of participants C' C © is non-empty
C2: o is a sender strategy on ('

C3: o’s evidence is exclusive to C: M~ '(X (o)) C C

> types outside C' do not have access to messages in X (o)

C4: w is the common payoff: w € V(u,(- | m)) forall m € X(o)

» payoff is the same for all types in C' and all messages they send
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COALITIONS: EXAMPLE

0, T
informed
05 ms : “I don’t know...”
uninformed

1. 0, using m; and getting fully revealing payoff

2. 01 and 0, using mo and getting payoff under prior

» 6, can also send mo — not exclusive to {62}

3. 0y and 0, using m and mo (6; mixes), getting constant payoff w
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PARTITION
A partition I1 = {(C}, 0, w;)}]_ is a sequence of coalitions built recursively:

» Start with ©

> At each step, select any coalition (Cy, o, w;) of the game restricted to
the remaining types

» Remove its members C}, and repeat until no types remain

Consequences:

Recursion terminates in at most |©| steps since each C; is non-empty

The resulting sequence defines a partition strategy: type 0 € C; plays o,
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PERFECT BAYESIAN EQUILIBRIUM

beliefs
w: M — ABO

payoffs
re M—=R

. . strategy
A PBE is a triple
— P o005 AM
1. “receiver” best responds:

2. sender is sequentially rational:

3. Dbeliefs are Bayesian on path

4. Dbeliefs are feasible off path

such that:

Vm e M, r(m) € V(u(- | m))

V0 € ©, supp o(- | ) C arg max r(m)
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PBE CHARACTERIZATION

The skeptical payoff of type 0 is the best guaranteed payoft:

u(f) := max

meM(®) pu(-| 7£Lr)llfréasibley(u(. )

Proposition 1

o is a o is associated with a partition {(Ct, o¢, w:)} such that:

PBE <= e w;>--->wr

strategy o w, > u(f) VO e Cy individual rationality (IR)

Proof idea: = form coalitions by sorting PBE payoffs in decreasing order

< add skeptical feasible off-path beliefs
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BLOCKING COALITION AND COALITION-PROOFNESS

(C,5,1) is a blocking coalition of a partition if
it is a coalition of the game restricted to types getting < w

An announced deviation:
> we are types in (Nf, we switch to o; we should get w

o who would want to send it: only types paid below w

o who is able to send it: only C' can produce the evidence X (o)

A partition is coalition-proof if it admits no blocking coalition
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GREEDY PARTITION ALGORITHM

» Start with ©

> At each step, select a coalition (C}, o, w;) of the game restricted to the
remaining types such that its payoff w; is:

¢ as high as possible (greedy)
¢ no higher than the previous payoff w; 4 (non-increasing)
o at least every remaining type’s skeptical payoff (IR)

» Remove its members (', and repeat until no types remain

If no coalition exists at step t, the run halts
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CoaLiTioN-Proor PBE = GREEDY

Proposition 2

oisa ) ) )
o is associated with

l.t. _ f @ .
coalition-proo some greedy partition

PBE strategy
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GREEDY ALGORITHM: EXISTENTIAL CRISIS

payoff
W
pick a coalition (Cy, o, wy) coalition
with payoff wy = w, payoft set
\ ““““““““““ Wy

IR floor for G,

Go: type space is © N C
STEP 2
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1: QuASICONCAVITY + MESSAGE COMPLETENESS

Message completeness: family M ~'({m}) is closed under unions

» each coalition uses one message and attains the pooling payoff v(;.)
Quasiconcave v: min{o(w), v(p')} <TAp+ (1 — A)p')

» pooling payoffs cannot rise as types are removed

Theorem 1

Message Completeness and Quasiconcave 7 = Coalition-proof PBE exists

if U is generic then it is essentially unique
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2: BETWEENNESS

Betweenness: V' = {v} is single-valued, quasiconcave, and quasiconvex:

minfo(), v(')} < v+ (1— Vi) < maxfo(u), v(w)}

» every coalition attains the pooling payoff v ()

» pooling payoffs cannot rise as types are removed

Theorem 2

Betweenness = Coalition-proof PBE exists

if v is generic then it is essentially unique
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3: CHEAP TALK COPIES + MESSAGE COMPLETENESS

Cheap-talk copies: each message has > |©| copies

Theorem 3

Cheap-Talk Copies and Message Completeness
— Coalition-proof PBE exists

» cheap talk copies within each coalition lets that coalition attain the
quasiconcave envelope 17°(n,) (Lipnowski and Ravid, 2020)
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4: PAYOFF DEGRADATION

Payoff degradation: any coalition can keep its members at any lower payoff

holds under free disposal (v constant), or cheap-talk copies + revelation
aversion (the worst outcome is being revealed)

Theorem 4

Payoff Degradation = Coalition-proof PBE exists
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RicH DISCLOSURE GAME

Motivation: find the “most” coalition-proof partition when the message
space is maximally rich

> stochastic message mapping (Titova and Zhang, 2025): any fractions
of any types can pool while excluding all others

Result: a geometric characterization (tent) of coalition-proof PBE

» comparable to concave closure (Kamenica and Gentzkow, 2011) and
quasiconcave envelope (Lipnowski and Ravid, 2020)
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RicH DISCLOSURE GAME: GREEDY PARTITION

Payoff-maximizing belief on current support R:  u}, € arg mg; ()
supp uCR

remaining types coalition + leftovers

coalition 03 exhausted

that induces pp

it [ B

0, 0y 05 0, 0, 03

Greedy algorithm:

> take a coalition inducing ;7;; exhaust a type; repeat (< n steps)
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TENT: TwO TYPES

() for this 7 and almost all priors:
Utent(‘uO) — cav E(uﬂ) > ﬁqc(luﬂ)

: H

* 0
0, revealed K H 5 revealed
Coalition-proof PBE: the ex-ante value is tent vtont
Bayesian persuasion: concave closure cavv
Cheap talk: quasiconcave envelope v?¢
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TENT VvS. BENCHMARKS

for this ¥ and almost all priors:

() ") < cavu(p®) = v1¢(u°)

& 0
0, revealed M 7

Coalition-proof PBE: the ex-ante value is

Bayesian persuasion:

Cheap talk:
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#y revealed

tent vtet

concave closure cavv

quasiconcave envelope v?¢
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TENT: THREE TYPES

Pr(6 = 61)
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THREE TAKEAWAYS

» Perfect Bayesian equilibrium

PBE strategies <= IR partitions with non-increasing payoffs

» Coalition-proof equilibrium

coalition-proof PBE strategies <= greedy partitions

» Rich Disclosure Games

< Bayesian persuasion

ST RS N S A incomparable to cheap talk
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THANK YOU!



APPENDIX



WHERE THE PAYOFF CORRESPONDENCE COMES FrROM

Our assumption on V' comes from a best-responding receiver:

receiver best-responds sender’s payoff

a*(w) V(p)
belief her optimal actions
a*(p) = argmaxz,u ur(a,d), V() = convug(a*(p))

Lemma: if A is compact Hausdorff and ugs, up(-,0) are continuous, then
V(p) = [v(p), ()] is upper hemicontinuous

Intuition: «* is a non-empty, compact-valued, upper hemicontinuous
correspondence (by Berge’s maximum theorem) = V is interval-valued
and u.h.c.

[back]
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FEASIBLE BELIEFS

The set of feasible beliefs after message m is

F(m) :={ps(-| m) : o asender strategy of G with m € X (o) }

» if m ¢ M(0), then 6 is not in the support of 1, (- | m)
» if M(0) = {m}, then 6 is in the support of 1, (- | m)

» F(m) is a non-empty compact convex polytope

[back |
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