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Abstract

In this paper we study Aumann’s Agreement
Theorem in dynamic-epistemic logic. We
show that common belief of posteriors is suffi-
cient for agreements in “epistemic-plausibility
models”, under common and well-founded pri-
ors, from which the usual form of agreement
results follows, using common knowledge. We
do not restrict ourselves to the finite case, and
show that in countable structures such results
hold if and only if the underlying “plausibility
ordering” is well-founded. We look at these
results from a syntactic point of view, show-
ing that neither well-foundedness nor com-
mon priors are expressible in a commonly
used language, but that the static agreement re-
sult is finitely derivable in an extended modal
logic. We finally consider “dynamic” agree-
ment results, show they have a counterpart in
epistemic-plausibility models, and provide a
new form of agreements via “public announce-
ments”. Comparison of the two types of dy-
namic agreement reveals that they can indeed
be different.

1 Introduction

In this paper we study Aumann’s Agreement Theorem
[1] and some of its subsequent extensions [16] and gen-
eralizations [13, 2] in dynamic-epistemic logic [5, 14].
We show that common belief of posteriors is sufficient
for agreements in “epistemic-plausibility models”, un-
der common and well-founded priors, from which the
usual form of agreement results follows, using common
knowledge. We do not restrict ourselves to the finite case,
which thus represents an improvement on known qualita-
tive agreement theorems [2], and show that in countable
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structures such results hold if and only if the underlying
“plausibility ordering” is well-founded. We then look
at these results from a syntactic point of view, showing
that neither well-foundedness nor common priors are ex-
pressible in the language proposed in [3], even if it is ex-
tended with a common belief operator, but we also show
a finitary syntactic derivation of the static agreement re-
sult in an extended modal language. We finally consider
“dynamic” agreement results. We show that “agreements
via dialogues” [13, 2] have a counterpart in epistemic-
plausibility models, and that one also gets agreements via
“public announcements”, a type of belief update that has
so far not been considered in the agreement literature—
see [10] and [19]. Comparison of the two types of dy-
namic agreements reveals that in some situations they are
indeed different.

These technical results answer an “internal” question in
dynamic-epistemic logic, namely whether agreement re-
sults hold in this framework, but they also offer new
insights into the contribution of agreement theorems to
interactive epistemology. That common belief of pos-
teriors is sufficient for agreements, under common and
well-founded priors, strengthens one of the key lessons
of agreement theorems, viz. that first-order information
is closely dependent on higher-order information in sit-
uations of interaction [10]. Our inexpressibility results,
on the other hand, support a qualm already voiced in the
literature concerning the difficulty for agents to reason
about static agreements [21]. The two dynamic results
not only make a sharp distinction between two forms of
belief changes, they also allow one to capture more ade-
quately the idea that agreements are reached via public
dialogues. Bringing agreement theorems to dynamic-
epistemic logic is thus important both technically and
conceptually, and it helps to bridge the existing literature
on agreements with the logical approaches to knowledge,
beliefs and the dynamics of information.

In this extended abstract all the proofs are omitted, as
well as some auxiliary definitions. The reader interested



in these details can communicate with the authors.

2 Definitions

In this section we introduce the models in which we
study the various agreement results, and the logical lan-
guage used in [3] to describe them.

2.1 Epistemic Plausibility Models

An epistemic plausibility model [5] is a qualitative rep-
resentation of the agents’ beliefs as well as first- and
higher-order information in a given interactive situation.

Definition 2.1. [Epistemic Plausibility Model] Given a
countable set of atomic propositions PROP, an epistemic
plausibility model M = (W, (<;)ier, (~i)ier, V) has
W # () and countable, I = {1,2,...,n} is a finite set
of agents, and for each ¢ € I, <; is a total (plausibility)
pre-order on W, ~; is a binary equivalence relation on
W, and V : PROP — @(W). An epistemic plausibil-
ity frame F is an epistemic plausibility model with the
valuation V' omitted. b

The total plausibility pre-order <; induces i’s priors, and
can be viewed as a qualitative counterpart to a prior prob-
ability distribution on W. If w <; w’ we say that ¢ con-
siders w’ at least as plausible as w. Given a set X C W,
we say that w € X is <;-minimal in X if w <; w’
for all w’ € X. The relation ~; induces ¢’s information
partition W. We write /C;[w] to denote the cell of this
partition {v € W | w ~; v} to which w belongs. /C;[w]
should be regarded as i’s (private) information at w. We
write | M| = W for the domain of M.

The next two assumptions are crucial in the following.

Definition 2.2. [(Local) well-foundedness] A plausibil-
ity pre-order satisfies:

e Local well-foundedness. If for all w € W and i €
I, for all X C K;[w], X has <;-minimal elements.

e Well-foundedness. If forall X C Wandi € I, X
has <;-minimal elements.

M satisfies (Local) Well-foundedness if every plausibil-
ity pre-order has the corresponding property. X

Definition 2.3. [(A priori/ a posteriori) Most plausible
elements]

e Forall X C W, let 3;(X) = min<,(X) = {w :
wis <; -minimal in X }.

e Forallw € W, let B;[w] = 5;(K;[w]).
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We write w >5 v iff v € B;[w], and w —X viffv €
ﬁZ(ICl[w} ﬂX). X

Intuitively §;(X) are the a priori most plausible ele-
ments of a set, ignoring the information partitions. B;[w]
gives the states ¢ considers most plausible, conditional
on the information he possesses at w, i.e. conditional on
K;[w]. The relation w —3X v maps w to all states i con-
siders most plausible, conditional on the information he
possesses at w and on a given subset X . Observe that the
set {v : w —X v} might be empty for a given w and a
given X, if X N K;[w] = 0 or, in words, if X is already
excluded by ¢’s information at w.

Observe that 3; is well-defined if the plausibility pre-
order is well-founded, while local well-foundedness is
sufficient for B; to be well-defined. To draw an analogy
with the probabilistic case, this means that local well-
foundedness ensures that the conditional beliefs of an
agent ¢ are well-defined for all “events” that have a non-
empty intersection with the agent’s information partition.
Well-foundedness, on the other hand, requires ¢’s condi-
tional beliefs to be well-defined for any non-empty sub-
sets of W.

Definition 2.4. [Common Prior] There is common prior
beliefs among group G in an epistemic plausibility model
M when <; = <; foralli,j € G. X

The reflexive-transitive closure of the union of the epis-
temic accessibility relations ~; for all agents ¢ in a group
G is the model-theoretic counterpart of the notion of
“common knowledge” in G [15, 14]. We define “com-
mon belief”” analogously.

Definition 2.5. [Common knowledge] For each G C I,
let ~¢, be the reflexive-transitive closure of (J;,c ~i.
Let [w]g ={w e W |w ~§ w'}. p
Definition 2.6. [Common belief] For each G C I, let
I>¢ be the reflexive-transitive closure of | J;c >B. %

2.2 Doxastic-Epistemic Logic

The logical language used in [3] to describe epistemic-
plausibility models is a propositional modal language
with three families of modal operators, which we extend
here with “common belief” operators.

Definition 2.7. [Epistemic Doxastic Language] The lan-
guage Lgpy is defined as follows:

b:=p|-¢|dAd|Kip|Bld|Cap| CBao

where 7 ranges over N, p over a countable set of propo-
sition letters PROP and @) # G C 1. N

The propositional fragment of this language is standard,
and we write 1 forpA—pand T for -L. A formula K;¢



should be read as “i knows that ¢”, C'g¢ as “it is com-
mon knowledge among group G that ¢”, CBg¢ as “it
is common belief among group G that ¢.” The formula
B;b 1), should be read “ conditional on ¢, i believes that
1).” These formulas are interpreted in epistemic plausi-
bility models as follows:

Definition 2.8. [Truth definition] We write ||¢||™ for
{w e M| : M,w I ¢}. We omit M when it is clear
from the context.

M,wlFp iff weV(p)
M, w Ik —¢ iff M,wlf ¢
Miwl-¢o ANy iff M,wl-¢and M,w -9
M,w - K¢ iff Vo (if w ~; v then M, v I+ ¢)
MwlBY¢ it Vo (ifw "1y

then M, v IF ¢)
Mwl-Cap  iff Vo (if w ~% v then M, v I ¢)
M,wl-CBg¢ iff Vv (if w>{ vthen M, v IF ¢)

X

Simple belief conditional only on ¢’s information at a
state w can be defined using the conditional belief oper-
ator: B;¢p = B;'—d), since: M, w |- B;'—gb iff Vo (if w Df
v then M, v |- ¢).

3 Static Agreements and
Well-foundedness

We first show that well-foundedness is sufficient for
agreement on the posteriors under common priors and
common beliefs of the posteriors. More precisely, we
show that if an epistemic plausibility model is well-
founded, then common belief that agent i believes that
¢ while j does not believe that ¢ implies that ¢ and j
have different priors, which is the contrapositive form of
the agreement theorem.

Theorem 3.1 (Agreement theorem - Common Belief). If
a well-founded epistemic plausibility model M satisfies
M,w |- CBy; j3(Bip N =B;p) for some w € W, then
i and j have different priors in M.

This immediately implies the “common knowledge”
agreement result below, because Cg¢p — CBgo is a
valid implication in epistemic plausibility models. Note,
however, that this result can also have been shown in-
dependently, by application of Bacharach’s [2] result on
qualitative “decision functions”, modulo generalization
to the countable case.

Corollary 3.2 (Agreement theorem - Common Knowl-
edge). If an epistemic plausibility model M satisfies
well-foundedness and M, w |- Cy; ;3(Bip A ~B;p) for
onew € W, then i and j have different priors in M.
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Well-foundeness is not only sufficient for common pri-
ors to exclude the possibility of disagreements when the
posterior are common beliefs, it is also necessary, as the
Proposition 3.3 shows. The model behind this result is
drawn in figure 1.

W

Figure 1: The epistemic plausibility model constructed
in the proof of Proposition 3.3. The solid and dotted rect-
angles represent 1’s and 2’s information partitions on W,
respectively. The arrows represent their common plausi-
bility ordering.

Proposition 3.3. There exists a pointed epistemic plausi-
bility model M, w which satisfies local well-foundedness
and common prior such that M,w I Cygy21(Bip A
—=Bsp).

Well-foundedness is thus necessary for agreement results
to hold, and furthermore cannot be weakened to local
well-foundedness. This condition on the plausibility or-
dering is thus the safeguard against common knowledge
of disagreement, once we drop the assumption that the
state space is finite.

4 Expressive Power and Syntactic Proofs

Lppy is a natural choice of language for talking about
epistemic-plausibility models, and but we show here that
it cannot express Theorem 3.1 nor Corollary 3.2, because
it cannot express two of their key assumptions, common
prior and well-foundedness.

Fact 4.1. The class of epistemic plausibility frames that
satisfies common prior is not definable in Lgpy.

Figure 2: The two epistemic plausibility model con-
structed in the proof of Fact 4.1. 1’s and 2’s information
partitions on W are represented as in figure 1. The ar-
row in W represents their common plausibility ordering,
while in W’ the solid arrow and dotted arrows represent
1’s and 2’s orderings, respectively.



This result, which rests on the two small models drawn
in figure 2, confirms the idea that to reason about (com-
mon) priors the agents must make “inter-[information]-
state comparisons” [21], which they cannot do because
their reasonings in Lgpy, are local, i.e. they are bounded
by the “hard information” [8] they have. This limitation
also makes well-foundeness inexpressible, and with it the
two static agreement results.

Fact 4.2. There is no formula ¢ of Lgpy, which is true
in a pointed epistemic plausibility model M, w iff Theo-
rem 3.1 or Corollary 3.2 holds in M, w.

The syntactical counterpart of the model-theoretic agree-
ment results thus resides in more expressive languages.
In the full version of the paper we present a finite syntac-
tic derivation of Corollary 3.2 in H(@, |, Cg, >;,~;)!,
which extends the hybrid language H(Q, |, >, ~;) with

a common knowledge modality C;. Formally the lan-
guage is the following:

¢:=plilz|=¢[dAd|K;¢|(Z5)0]
Qi¢ | Qo | L. | Cad

Note that it allows one to scan the plausibility relation di-
rectly. The hybrid semantics draws on assignation func-
tions that maps states variables to states and which allows
the language to bind a variable to the current state and to
refer to it. A detailed presentation of this language and
its semantics, together with the syntactic derivation and
proof of soundness of the axioms we are using is given
in the full version of the paper.

On the positive side this language is able to axiomatize
(converse) well-foundedness of the plausibility relation.
On the negative side, the satisfiability problem for this
language on the class of conversely well-founded frames
is ¥1-hard [12], ruling out any finite axiomatization of
its validities. The derivation we show, however, is finite
and uses only sound axioms. At the time of writing we
still do not know whether the agreement results of Sec-
tion 3 could be derived in a less complex language. The
fact that the syntactic derivation reported here pertains to
such an expressive language nevertheless shows that rea-
soning explicitly about agreement results requires oner-
ous expressive resources.

S Agreements via dialogues

In this section we turn to “agreements-via-dialogues”
[16, 2], which analyze how agents can reach agreement
in the process of exchanging information about their be-
liefs by updating the latter accordingly.

'In fact we use a language with more primitives, but, as we
prove, these are entirely definable in the restricted language.

4
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5.1 Agreements via Conditioning

We first consider agreements by repeated belief condi-
tioning. It is known that if agents repeatedly exchange
information about each others’ posterior beliefs about a
certain event, and update these posteriors accordingly,
the posteriors will eventually converge [16, 2]. We
show here that this result also holds for the “qualitative”
form of beliefs conditionalization in epistemic plausibil-
ity models.

We call a conditioning dialogue about ¢ [16] at a state w
of an epistemic plausibility model M a sequence of be-
lief conditioning, for each agent, on all other agents’ be-
liefs about ¢. This sequence can be intuitively described
as follows. It starts with the agents’ simple belief about
o, 1.e. foralli: B;¢if M, w I B;¢ and —B; ¢ otherwise.
Agent ¢’s beliefs about ¢ at the next stage is defined by
taking his beliefs about ¢, conditional upon learning the
others’ belief about ¢ at that stage. Syntactically, this
giVCS, IBLj, = B,gb if M,’LU I+ B,¢ and ]Bl,i = _\BL¢
otherwise and, for two agents %, j, B, 41 ; = BgB""jqbd) if
M, w - BP"%¢ and ~B>"7? ¢ otherwise. This syn-
tactic rendering is only intended to fix intuitions, though,
since in countable models the limit of this sequence ex-
ceeds the finitary character of Lgpy. We thus focus on
model-theoretic conditioning.

Conditioning on a given event A C W boils down to
refining an agent’s information partition by removing
“epistemic links” connecting A and non-A states.

Definition 5.1. [Conditioning by a subset] Given an
epistemic plausibility model M, the collection of epis-
temic equivalence relation of the agents is an element
of (W x W)I. Given a group G C I, the function
fo @ (W) = (o(W x W)T — o(W x W)T) is a
conditioning function for G whenever:

(w,v) € fa(A)(@)({~itier) =

(w,v) €~; and (w € Aiffve A) ifieG
(w,v) En~;y otherwise
Given M = <VV, (gi)ig,(wi)ie],V) we write

fa(A) (M) for the model (W, (<;)ier, fa(A)((~;
)iEI)aV>'

X

It is easy to see that the relations ~; in fg(A)(M) are
equivalence relations. Here we are interested in cases
where the agents condition their beliefs upon learning in
which belief state the others are.

Definition 5.2. [Belief states] Let M an epistemic plau-
sibility model and A C W, we write



B(A) for {w : B;(KMw]) € A} and
~BM(A) for W\ BM(A)

We define IB;Vl " (A) as follows:

B (A) = {BJ'M(A)

ﬁBjM (A)

ifw € B]M(A)
otherwise

A

Observation 5.3. For any plausibility epistemic model
M indexed by a finite set of agents I, (p(W x W), C)
is a chain complete poset. Moreover for all A C W,
w € Wand G C I, fc(A) is deflationary.

Taking f1((;c; IB;M“’(H(;SHM)) as a mapping on mod-
els, it is easy to see from the preceding observation
that conditioning by agents’ beliefs about some event
is deflationary with respect to the relation of epistemic-
submodel. It follows then by the Bourbaki-Witt fixed-
point theorem [11] that conditioning by agents’ beliefs
has a fixed point.

Theorem 5.4 (Bourbaki-Witt [11]). Let X be a chain
complete poset. If f : X — X is inflationary (defla-
tionary), then f has a fixed point.

Given an initial pointed model M, w and some event
A C W, we can construct its fixed point under condi-
tioning by agents’ beliefs as the limit of a sequence of
models, which are the model-theoretic counterpart of the
dialogues described above.

Definition 5.5. A conditioning dialogue about ¢ at
the pointed plausibility epistemic model M, w, with
M (W, (Zi)ier, (~i)ier, V) is the sequence of
pointed epistemic plausibility models (M,,, w) with

(Mo,w) = M,w

(M1, w) = fr([) B2 ([[¢l1M) (M), w

jeI

(My,w) = ﬂ (Mg, w) for limit ordinals A
B<A
x

This extends to the countable case the standard represen-
tation of a dialogue about ¢ in the literature on dynamic
agreements [16, 2]. By observation 5.3 we know that di-
alogues cannot last forever, i.e. that each such sequence
has a limit.

Corollary 5.6. For any pointed epistemic plausibility
model M,w and ¢ € Lgpy there is a of such that,
foralli € I, w € Wand a > o, Ko ij[w] = Kyr s[w).

5
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Once the agents have reached this fixed-point of —
possibly after transfinitely many steps—they have elimi-
nated all higher-order uncertainties concerning the poste-
riors about ¢ of the others, viz. these posteriors are then
common knowledge:

Theorem 5.7 (Common knowledge of beliefs about ¢).
At the fixed-point of of a conditioning dialogue about
¢ we have that for all w € W and i € I, if w €
BT (||][M) then o' € B (||g][M) for all

and similarly if w ¢ B;M‘*fw(ngSHM)

w' € [w]¥; Ne
With this in hand we can directly apply the static agree-
ment result for common knowledge (Corollary 3.2, Sec-
tion 3) to find that the agents do indeed reach agreements
at the fixed-point of a dialogue about ¢.

Corollary 5.8 (Agreement via conditioning dialogue).
Take any dialogue about ¢ with common and well-
founded priors, and o as in Corollary 5.6. Then for

all w in W, either [w]*; , C e Br =" (||6]|M) or

* M 5w
[wlos r € Mier =B; =" (ll6]1™).

This result brings qualitative dynamic agreement results
[13, 2] to epistemic plausibility models, and show that
agents can indeed reach agreement via iterated con-
ditioning, even when the finite model assumption is
dropped.

5.2 Agreements via Public Announcements

In this section we show that iterated “public announce-
ments” lead to agreements, thus introducing a distinct
form of information update to the agreement literature.
Public announcements are “epistemic actions” [14] by
which truthful, hard information is made public to the
members of a group by a trusted source, in such a way
that no member is in doubt about whether the others re-
ceived the same piece of information as he did.

One extends a given logical language with public an-
nouncements by operators of the form [¢!]¢), meaning
“after the announcement of ¢, ¢ holds” [20, 17]. A
dialogue about ¢ via public announcements among the
members of a group G thus starts, as before, with ¢
simple beliefs about ¢, for all ¢ € I. The agents’
beliefs about ¢ at the next stage are then defined as
those they would have after a public announcement of
all agents’ beliefs about ¢ at the first stage. Syntacti-
cally, this gives: IB; ; as in Section 5.1, and B, 4, as
Njer Bn,joBig it M, w - [;c; Bn ;4! Bi¢ and as
[Njer Bn,j¢!|=Bi¢ otherwise. For the same reason as
in the previous section, we now move our analysis to the
level of models.

The A-generated submodel of a given epistemic plausi-



bility model M is the model that results after the pub-
lic announcement of A in M. We write Sub(M) =
{M’ is the A-generated submodel of M | A C |M]|}
and M’ C M whenever M’ € Sub(M).

Definition 5.9. [Relativization by agents beliefs] Let
B;(M, w, ¢) be defined as follows:

|| Big| M
|[-B;o||M

if M, w I+ B;¢
otherwise

B; (M, w, ¢) {

Then given an epistemic-plausibility model M =
(W, (<4)ier, (~i)ier, V), the relativization !BS by
agents’ beliefs about ¢ at w (where w € |M]),
takes M to !BS(M).  Here !BS(M) is the
Nicr Bi(M, w, ¢)-generated submodel !B (M)

1R¢ 1R
(W'BL, < Pu L Pu yBLY of M such that:

o W'BL = ,.; Bi(M,w, )

and foreachi € I

'B

¢
° Sz v=<, Q(W!B:ﬁ X W!Bﬁ)

:3

~i N(W'BL x W'BL)

e Foreachv € W'Bi, v € V!B (p)iff v € V(p)

A

Note that by construction above the actual state w is
never eliminated.

Observation 5.10. For any plausibility epistemic model
M indexed by a finite set of agents I, (Sub(M),C) is
a chain complete poset. Moreover, for all ¢ € Lgpp,
w € W, |B? is deflationary.

It follows then by the Bourbaki-Witt [11] Theorem (see
previous subsection) that the process of public announce-
ment of beliefs has a fixed point. Given an initial pointed
model M, w and some formula ¢ € Lgpy,, we can con-
struct this fixed point by taking the limit of a sequence of
models, which we call a public dialogue.

Definition 5.11. A public dialogue about ¢ starting in
M, w is a sequence of epistemic-doxastic pointed mod-
els {(M,,, w)} such that:
o My = M is a given epistemic-plausibility model.
o Mpgi1 =Bj(Mp)

e (M,) is the submodel of M generated by
< M| for limit ordinals A
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X

It is known that such a dialogue need not stop after the
first round of announcements, in e.g. the “muddy chil-
dren” case [7], but by observation 5.10 we know that it
will stop at some point.

Corollary 5.12 (Fixed-point). Given an epistemic-
plausibility model My, w and a public dialogue about
b, there is a a® such that (M, w) = (Mye,w) for all
o > a®.

Moreover at M ,»,w, which we call the fixed point of
the public dialogue about ¢, the posteriors of the agents
about this formula are common knowledge, which means
that they will reach an agreement on ¢ if they have com-
mon and well-founded priors.

Theorem 5.13 (Common knowledge at the fixed point).
At the fixed-point of a public dialogue M .4, w about ¢,
forallw € Wandi € I, ifw € ||B;ip||Me¢ then
w' € ||Big||[Ma forall w' € [w]*, ,, and similarly if
w & || Big|[Mae.

Corollary 5.14 (Agreements via Public Announce-
ments). For any public dialogue about ¢, if there is
common and well-founded priors then at the fixed-point
M 6, w either all agents believe that ¢ or they all do not
believe that ¢.

This new form of dynamic agreements result is concep-
tually important because it fits better than iterated con-
ditioning the intuitive idea of a public dialogue, or so
shall we argue in the next section, by highlighting the
differences between the two processes of information ex-
change.

5.3 Comparing Agreements via Conditioning and
Public Announcements

In this section we highlight by way of two examples that
public announcements, in comparison with belief con-
ditioning, are indeed public. We illustrate this first by
comparing how conditioning and public announcements
respectively change higher-order information, even in the
case of “non-epistemic” facts. We then point out that this
difference can indeed lead to different agreements, pre-
cisely in cases where the dialogues are about epistemic
facts.

Example 5.15. Consider the model in Figure 3. The ar-
rows represent 1 and 2’s common plausibility ordering,
with w < w' and w' < w for all w,w' € W. The
solid and dotted rectangles represent 1 and 2’s infor-
mation partitions, respectively. Take a proposition let-
ter p and assume that V(p) = {wy,wa}. Observe that
the agents already agree on p at w,, but that agent 2



Figure 3: An epistemic plausibility model where one
round of conditioning on p does not remove higher-order
uncertainty about p, while a public announcement of p
does.

is uncertain about 1’s beliefs about p: writing (21 for
- By, we have wi = Q2B1p A Oa—Bip. A single
public announcement of p at wy suffices to remove this
higher-order uncertainty: wy = [p!|Ch 2p. Agent 2’s un-
certainty about 1’s beliefs about p, however, remains af-
ter a single conditioning on p. Taking <>'2p¢’for ﬂBg’ -/,
we have wy = 05 Bip A O5—Bip.

This example illustrates the public character of an-
nouncements in comparison with the private character of
conditioning. In the first case all agents know that all oth-
ers have received the same piece of truthful information.
This is not necessarily the case for conditioning, even if
all agents condition simultaneously on the same piece of
information.

Given any pointed epistemic plausibility model M, w
and formula ¢, the reader can check that both the di-
alogue about ¢ via public announcements and the dia-
logue about ¢ via belief conditioning at M, w lead to the
same agreement whenever ¢ is a Boolean combination
of propositional letters. This is mainly due to the fact
that neither operation changes the “basic facts”, i.e. the
propositional valuation in a given model. They do, how-
ever, treat “informational” facts differently, as the fol-
lowing example shows.

Figure 4: An epistemic plausibility model where con-
ditioning leads to different agreements than public an-
nouncements
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Example 5.16. Consider the epistemic plausibility
model in Figure 4. The arrows and rectangles are as
in example 5.15. Take a proposition letter p and assume
that V(p) = {w1}. Let ¢ := p A —Bap, i.e. “p but
2 doesn’t believes that p”. Observe that ¢ holds at wy,
that 1 believes it but that 2 does not. The conditioning di-
alogue and the dialogue via public announcements, both
about ¢, reach their fixed point n* after one round in this
model, where [w1]n+ 1 = [W1]p+ 2 = {w1}. The formula
¢ leads to an “unsuccessful update” by public announce-
ment [14], and at the fixed point of the dialogue neither 1
nor 2 believe that ¢. In conditioning dialogue, however,
both agents do believe that ¢ at the fixed point.

This example hinges on the fact that public announce-
ment and belief conditioning have a different influence
on higher-order information. In conditioning the truth
value of the formula under consideration remains fixed.
If the formula contains epistemic (K; or Cg) or doxas-
tic (B;, C Bg) operators, this means that the conditioning
dialogue bears on the knowledge and beliefs of the agents
anterior to the information exchange [3]. In dialogues via
public announcements the truth value of the formula ¢ is
dynamically adapted to the incoming new information,
reflecting the fact that knowing that others receive the
same piece of information might lead an agent to revise
his higher-order information, too.

This highlights the public character of announcements in
comparison with belief conditioning, and thus that the
former fit well with the intuition of public dialogue that
drives the dynamic agreement results.

6 Conclusion

We have studied agreement theorems from the point of
view of dynamic-epistemic logic. We have shown that
both static and dynamic agreement results hold in epis-
temic plausibility models, answering an open question in
the logic literature. We pointed out the need for rather
expressive logical languages to reason explicitly about
static agreement results. We have furthermore improved
on existing qualitative agreement results by proving that
common belief in posteriors is sufficient to ensure agree-
ment, under common and well-founded priors, and so
for both finite and countable structures. Finally, we fo-
cused on the distinction between conditioning and public
announcements to provide two dynamic agreement re-
sults, arguing that the later better capture the public char-
acter of dialogues. Introducing agreement theorems to
dynamic-epistemic logic thus proves to be both techni-
cally and conceptually fruitful, and it bridges two impor-
tant bodies of literature.



Future work should put the full generality dynamic-
epistemic logic [6, 14] to use, as well as recent devel-
opments in “softer” forms of belief updates [8, 4], to an-
alyze the possibility of agreements in a larger class of
situations. It also remains open whether one can finitely
axiomatize a logic which can derive the agreement re-
sults, in both their static and dynamic forms. Finally, two
issues pertaining to the expressibility of the static agree-
ment theorems should be investigated further: first, the
definability of the common prior assumption via count-
able sets of formulas of Lgpy, as shown by [18] for the
probabilistic case; and second, expressibility of alterna-
tive agreement results, as e.g. the one provided in [21].
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