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Abstract

Inspired by revealed preference in economics, we study re-
vealed epistemic trust: an agent’s (dis)trust in an information
source is typically hidden, while her accept/reject behavior
leaves observable traces. We model such traces by an accep-
tance function that maps each reported set of formulas to the
subset the agent accepts. We develop two complementary
models: a white-list mode, where acceptance is supported
by trusted information in the report, and a black-list mode,
where acceptance avoids distrusted patterns via a cautious
remainder-set/full-meet construction. For both modes, we
provide postulate-based representation theorems and show
how canonical “revealed” trust and distrust cores can be re-
constructed from the acceptance function itself.

1 Introduction
Revealed preference theory in economics starts from a
methodological asymmetry: preferences are private, but
choices are observable. It asks when observed choice be-
havior can be rationalized by some underlying preference
structure, and it characterizes rationalizable behavior via ax-
ioms on the choice function.

We adopt the same stance for epistemic trust. In many in-
formation settings, an agent’s (dis)trust in a source is hidden.
What we can often observe, however, are public traces of
how the agent handles communicated information—for in-
stance, in a dialogue she may accept a claim, reject it, or sus-
pend judgment. We treat such traces as revealed belief (or
revealed commitment) and abstract them by an acceptance
function α : ℘(L) → ℘(L), where α(A) is the subset of a
reported set A that the agent accepts (typically α(A) ⊆ A).
Of course, public traces typically provide only a very par-
tial view of what the agent might accept, unlike an ”accep-
tance function” which provides a complete description.1 An
acceptance function is an idealized profile, analogous to a
choice function in revealed preference theory. Our results
can be used to assess whether the observable public traces
are consistent with a given acceptance mode.

We consider two acceptance modes: white-list (accept
only what is trusted) and black-list (accept everything except
what is ruled out by distrust). For example, in a dialogue
a consultant’s bare recommendation is not accepted until

1We thank an anonymous reviewer for pointing this out.

supporting information is provided, and the agent’s replies
thereby constitute revealed belief (Example 1 in Section 2).
This is white-list behavior: a claim is accepted only when it
comes with enough trusted support. By contrast, a customer
may accept each sales claim alone but withhold both when
the claims are combined, again revealing belief through a
black-list “red-flag” reaction (Example 2 in Section 2).

In this paper, we answer the following research questions.

1. When can an observed acceptance function α be ex-
plained by a hidden set T of trusted statements, so that
α behaves like “accept what is supported by trusted infor-
mation in the report”?

2. When can α be explained by a hidden set D of distrusted
statements, so that α behaves like “accept everything ex-
cept what cannot be kept without triggering distrust” (and
why does naive deletion fail)?

3. If such a T or D exists, can we reconstruct a natural “re-
vealed” rationalizer from α alone?

4. Which simple postulates on α characterize each mode,
and which postulates separate white-lists from black-
lists?

5. How do standard closure constraints on (dis)trust (e.g.,
equivalence-, conjunction-, disjunction-, negation-, or
consequence-closure) change what acceptance behavior is
representable?

We proceed in a revealed-structure style. First, we treat α
as the observable object and introduce two generative mod-
els: rationalizability and b-rationalizability. Second, for
each model, we prove a representation theorem: a small
set of postulates on α is necessary and sufficient for mem-
bership in the corresponding class. Third, we reconstruct
canonical “revealed” rationalizers from behavior: Fix(α)
yields a maximal trusted rationalizer in the white-list case,
and Dis(α) yields a maximal distrusted rationalizer in the
black-list case. Finally, we study constrained variants ob-
tained by imposing closure conditions on T and D.

The layout of this paper is as follows. Section 2 re-
calls propositional preliminaries and acceptance functions.
Section 3 develops the white-list approach (rationalizability,
representation, and Fix(α), plus constrained variants). Sec-
tion 4 develops the black-list approach (b-rationalizability



via remainder sets, representation, and Dis(α), plus con-
strained variants). Section 5 discusses connections to logics
of trust, abstract choice theory, and belief revision. Section
6 concludes and outlines open problems.

2 Preliminaries
In this section, we recall definitions and facts from classical
propositional logic, which will be used in later sections.

Let PROP be a nonempty (finite or countably infinite) set
of propositional variables or atoms. L is the propositional
language generated by PROP, and the elements of L are
called formulas. We define ⊤ as an abbreviation of p ∨ ¬p
(for a certain atom p) and ⊥ := ¬⊤. Given a finite set A of
formulas,

∧
A denotes the conjunction of all formulas in A

(note that
∧
∅ := ⊤).

For all sets of formulas A ∪ {a}, A ⊢ a denotes that a is
a logical consequence of A in classical propositional logic.
Cn(A) = {a | A ⊢ a} is the set of all the logical con-
sequences of A. We will omit the braces when we explic-
itly list the elements of A. That is, instead of {a} ⊢ b and
Cn({a, b}), we write a ⊢ b and Cn(a, b). In addition, for
two formulas a and b, a ⊣⊢ b abbreviates the conjunction of
a ⊢ b and b ⊢ a. The well-known properties of the opera-
tor Cn are taken for granted, such as Inclusion, Monotony,
Idempotence, and Compactness.

Definition 1. A function α : ℘(L) → ℘(L) is called an
acceptance function.

Intuitively, given reports A from a source, α(A) specifies
which statements in A will be accepted by an agent. The
agent may not accept all the statements in A, because she
may not trust all of them, or she may distrust some of them.
Thus, we have α(A) ⊆ A in general, but the equality may
fail. As before, the braces of A will be omitted if its ele-
ments are explicitly given. I.e., we write α(a, b) instead of
α({a, b}).

In this paper, we consider two acceptance modes of the
agent: the white-list and black-list. In the white-list ap-
proach, the agent trusts the source on a set of statements
and accepts only what is trusted. On the contrary, in the
black-list approach, the agent distrusts the source on a set
of statements and accepts anything except those that are dis-
trusted.

Two motivating examples are provided below (both
adapted from (Liau 2003)). They illustrate two common pat-
terns of selective acceptance: in the first, a recommendation
is accepted only when accompanied by supporting informa-
tion; in the second, each claim is acceptable on its own, but
their conjunction triggers a “red-flag” reaction and leads to
withholding both.

Example 1. Consider a conversation between a financial
consultant and a decision agent. The consultant first tells
the agent that “it is worthwhile to invest in company X .”
The agent does not accept this. The consultant then adds
that “the financial situation of company X is excellent.” The
agent now accepts both statements. Let p mean “it is worth-
while to invest in company X” and let q mean “the financial
situation of company X is excellent.” This behavior can be

represented by an acceptance function α such that α(p) = ∅
and α(p, q) = {p, q}.
Example 2. Consider a conversation between a salesman
and a customer in a shop. The salesman tells the customer
that “the camera has a low price.” The customer accepts this.
The salesman then adds that “it is of high quality.” The cus-
tomer becomes skeptical, and withholds judgment (e.g., re-
plying “Thanks, I’ll think about it”). Let p and q denote “the
camera has a low price” and “the camera is of high quality,”
respectively. This behavior can be represented by an accep-
tance function β such that β(p) = {p} and β(p, q) = ∅.

As we shall show later, the acceptance function α is only
“rationalizable” in the white-list sense, whereas β is only
“rationalizable” in the black-list sense.
Remark 1. An acceptance function α is a choice func-
tion on the domain of propositional language, see Section
5. As in the abstract choice theory literature (Sen 1971;
Chambers and Echenique 2016), we may consider restric-
tions on the domain of α. For example, α may only accept
finite sets as inputs because the reports from the source are
typically finite in reality. On the other hand, the inputs of α
may be logically closed sets of formulas, as in the AGM the-
ory of belief revision (Alchourrón, Gärdenfors, and Makin-
son 1985). These restrictions on the domain have non-trivial
impacts on our representation results to be introduced. How-
ever, we choose to start from the most general form of ac-
ceptance functions and leave these interesting directions for
future research.

3 The White-list Approach
In this section, we study the white-list acceptance mode, i.e.,
the agent accepts only what is trusted. We first define the no-
tion of “rationalizability” of an acceptance function, which
is intended to formalize the white-list acceptance mode of
the agent. Then we focus on the task of finding a set of
properties of acceptance functions that completely charac-
terize the class of all rationalizable acceptance functions.
Our main result is a representation theorem. Finally, we
study how the properties of epistemic trust can affect the
properties of acceptance functions.

Given a set T of formulas consisting of all statements
trusted by the agent (i.e., a ∈ T means that “the agent trusts
the source on a”), and a set A of informed statements, which
parts of A will be accepted by the agent? The definition of
“rationalizability” below states that the agent accepts only
the elements of A that can be inferred from the trusted infor-
mation in A.
Definition 2 (Rationalizability). A set T of formulas ra-
tionalizes an acceptance function α if α(A) = Cn(T ∩
Cn(A))∩A for all sets A of formulas. An acceptance func-
tion α is rationalizable if there exists a set T of formulas
rationalizing α.

In the above definition, T is not required to be closed un-
der logical consequences, because Liau (2003) has already
argued that epistemic trust is not closed under logical con-
sequences. At this stage, we assume no properties of T . We
will study more properties of T later.

Definition 2 is illustrated by the following example:



Example 3 (Example 1 continued). Let T = {p ∧ q} and
α be rationalized by T . Then p ∈ α(p, q) = Cn(T ∩
Cn(p, q)) ∩ {p, q} = {p, q}. However, p /∈ α(p) =
Cn(T ∩ Cn(p)) ∩ {p} = ∅.

Our next goal is to find a set of properties that completely
characterize the class of all rationalizable acceptance func-
tions. Below we list some properties of acceptance func-
tions:

Exclusion α(A) ⊆ A.
Right weakening Cn(α(A)) ∩A ⊆ α(A).

Left strengthening α(Cn(A)) ∩A ⊆ α(A).
Monotony If B ⊆ A then α(B) ⊆ α(A).

Groundedness If x ∈ α(A) then there is a finite
B ⊆ Cn(A) s.t. B ∪ {x} ⊆ α(B).

Exclusion is the inverse of the well-known Inclusion prop-
erty. Right weakening states that if an element of A can be
inferred from what are accepted in A, then it must also be ac-
cepted (i.e., the accepted formulas are closed under logical
consequences). Left strengthening says that if an element
of A is accepted when all the consequences of A are given,
then it must be accepted given only A.

From the first three properties, we can derive the follow-
ing Reasoning, which will simplify some later proofs.

Reasoning Cn(α(Cn(A))) ∩A ⊆ α(A).

Propostion 3. For all acceptance functions α, if α satisfies
Exclusion, Right weakening, and Left strengthening, then it
satisfies Reasoning.

Proof. Suppose α satisfies the mentioned three proper-
ties. By Right weakening, Cn(α(Cn(A))) ∩ Cn(A) ⊆
α(Cn(A)). Since α(Cn(A)) ⊆ Cn(A) (by Exclu-
sion), Cn(α(Cn(A))) ⊆ Cn(Cn(A)) = Cn(A). Thus,
Cn(α(Cn(A))) = Cn(α(Cn(A)))∩Cn(A) ⊆ α(Cn(A)).
Since α(Cn(A)) ∩ A ⊆ α(A) by Left strengthening,
Cn(α(Cn(A))) ∩A ⊆ α(A).

The Monotony property is self-evident. But Grounded-
ness needs more explanation. Intuitively, it says that if x is
accepted given A, then there must be a ground B for the ac-
ceptance of x. The ground may not be x itself, but it may
contain more information. For instance, in Example 3 we
have p ∈ α(p, q). The ground for the acceptance of p may
be {p, q} because {p, q} ⊆ α(p, q), but p itself cannot be a
ground because p /∈ α(p).

Another way to understand Groundedness is to note that,
when PROP is finite and all other properties are present,
Groundedness is equivalent to the following Restricted
Idempotence:

R-Idempotence α(A) ⊆ α(α(A)), if A = Cn(A).

Propostion 4. The following hold for any α:

(1) If α satisfies Monotony and Groundedness, then α
satisfies R-Idempotence.

(2) Let PROP be finite and α satisfy Exclusion, Right
weakening, Left strengthening, and Monotony. Then α sat-
isfies Groundedness if and only if it satisfies R-Idempotence.

Proof. (1) Suppose that α satisfies Monotony and Ground-
edness, and A = Cn(A). If x ∈ α(A), then there is B ⊆
Cn(A) such that B∪{x} ⊆ α(B). Since B ⊆ Cn(A) = A,
α(B) ⊆ α(A) by Monotony. Thus, B ⊆ α(B) ⊆ α(A).
Thus, by Monotony, α(B) ⊆ α(α(A)). Therefore, x ∈
α(B) ⊆ α(α(A)).

(2) Suppose PROP is finite and α satisfies the mentioned
properties. Then, by Proposition 3, α also satisfies Reason-
ing. The direction from left to right follows from (1).

From right to left. Suppose that α satisfies R-
Idempotence. Let x ∈ α(A). Note that, since PROP is finite,
there must be a finite set B′ of formulas such that Cn(B′) =
Cn(α(Cn(A))). Let B = B′ ∪ {x}. Since x ∈ α(Cn(A))
(by Monotony), we have Cn(B) = Cn(α(Cn(A))). To
show that α satisfies Groundedness, it suffices to show the
following properties of B:

(1) B ⊆ Cn(A), and (2) B ⊆ α(B).

For (1), note that B ⊆ Cn(α(Cn(A))). Since α(Cn(A)) ⊆
Cn(A) by Exclusion, Cn(α(Cn(A))) ⊆ Cn(Cn(A)) =
Cn(A). Therefore, B ⊆ Cn(A).

For (2), let y ∈ B. Then y ∈ Cn(α(Cn(A))). By
R-Idempotence, we have α(Cn(A)) ⊆ α(α(Cn(A))).
Since α(Cn(A)) ⊆ Cn(B), α(α(Cn(A))) ⊆ α(Cn(B))
by Monotony. Therefore, α(Cn(A)) ⊆ α(Cn(B)) and,
thus, Cn(α(Cn(A))) ⊆ Cn(α(Cn(B))). Therefore, y ∈
Cn(α(Cn(B))). Since y ∈ B, by Reasoning it follows that
y ∈ α(B).

Remark 2. If PROP is infinite, then R-Idempotence does not
imply Groundedness, even when we assume all other prop-
erties. We call a set A of formulas “finitely based” if there
is a finite B such that A ⊆ Cn(B). Consider the following
acceptance function α:

α(A) =

{
Cn(∅) ∩A, if A is finitely based;
A, otherwise.

It can be verified that α satisfies Exclusion – Monotony.
Moreover, it satisfies R-Idempotence: We show that
α(Cn(A)) ⊆ α(α(Cn(A))). If Cn(A) is finitely based,
then α(Cn(A)) = Cn(∅) ∩ Cn(A) = Cn(∅) =
α(Cn(∅)) = α(α(Cn(A))). If Cn(A) is not finitely based,
then α(Cn(A)) = Cn(A) = α(α(Cn(A))).

However, α does not satisfy Groundedness: We have p ∈
α(PROP). But for all finite B ⊆ Cn(A), since B is finitely
based, α(B) = Cn(∅) ∩B. Therefore, p /∈ α(B).

R-Idempotence is a restricted form of the following Idem-
potence. However, it can be shown that a rationalizable ac-
ceptance function may not satisfy Idempotence.

Idempotence α(A) ⊆ α(α(A)).

Example 4. There exists a rationalizable acceptance func-
tion α which does not satisfy Idempotence. Let α(A) =
Cn({a ∧ b} ∩ Cn(A)) ∩A. The following holds:

• α(a ∧ b ∧ c, a) = {a}.
• α(a) = ∅.

Next, we verify that Exclusion – Groundedness are sound
for rationalizable acceptance functions.



Propostion 5 (Soundness). Let α be any rationalizable ac-
ceptance function. Then α satisfies Exclusion, Right weak-
ening, Left strengthening, Monotony, and Groundedness.

Proof. Suppose that α is rationalized by T . The cases for
Exclusion and Monotony are trivial.

Right weakening. Note that Cn(T ∩ Cn(A)) ∩ A ⊆
Cn(T ∩ Cn(A)). Thus, Cn(α(A)) = Cn(Cn(T ∩
Cn(A)) ∩A) ⊆ Cn(T ∩Cn(A)). Therefore, Cn(α(A)) ∩
A ⊆ Cn(T ∩ Cn(A)) ∩A = α(A).

Left strengthening. Note that α(Cn(A)) ∩ A = Cn(T ∩
Cn(A)) ∩ Cn(A) ∩A = α(A).

Groundedness. Suppose x ∈ α(A) = Cn(T ∩Cn(A))∩
A. Then, by the compactness of Cn, there must be
a1, . . . , an ∈ T ∩Cn(A) such that a1, . . . , an ⊢ x. Let B =
{a1, . . . , an, x}. It is easy to see that B ∪ {x} ⊆ α(B).

Remark 3. From the soundness result, it follows that the
acceptance function β in Example 2 is not rationalizable,
because Monotony fails for β.

It remains to show that Exclusion – Groundedness are suf-
ficient for the rationalizability of acceptance functions. This
is the so-called representation theorem. To do so, the next
proposition is helpful. Given an acceptance function α, let
Fix(α) = {a ∈ L | a ∈ α(a)}.

Propostion 6. An acceptance function α is rationalizable if
and only if Fix(α) rationalizes α.

Proof. We show only the “only if” part. Suppose α is
rationalizable. Then α(A) = Cn(T ∩ Cn(A)) ∩ A for
some set T of formulas. We need to show that α(A) =
Cn(Fix(α) ∩ Cn(A)) ∩A, i.e.,

Cn(T ∩ Cn(A)) ∩A = Cn(Fix(α) ∩ Cn(A)) ∩A.

For the inclusion ⊆, it suffices to show that T ⊆ Fix(α).
This holds because for any formulas a ∈ T , a ∈ α(a). For
the inclusion ⊇, it suffices to show that Fix(α)∩Cn(A) ⊆
Cn(T ∩ Cn(A)). Suppose a ∈ Fix(α) ∩ Cn(A). Since
a ∈ α(a), there are x1, . . . , xn ∈ T ∩ Cn(a) such that
x1, . . . , xn ⊢ a. Note that x1, . . . , xn ∈ T ∩ Cn(A), since
a ∈ Cn(A). Hence, a ∈ Cn(T ∩ Cn(A)).

Note that Fix(α) is the inclusion-maximal set that ratio-
nalizes α, given that α is rationalizable. In addition, Fix(α)
contains all tautologies and is closed under logical equiva-
lences and conjunction.

Propostion 7. Let α be a rationalizable acceptance func-
tion. Then the following holds:

(1) ⊤ ∈ Fix(α);
(2) If a ∈ Fix(α) and a ⊣⊢ b, then b ∈ Fix(α);
(3) If a, b ∈ Fix(α), then a ∧ b ∈ Fix(α).

Proof. We show only (3). Suppose α is rationalized by T
and a, b ∈ Fix(α). Then a ∈ Cn(T ∩ Cn(a)) and b ∈
Cn(T ∩Cn(b)). Thus, a∧b ∈ Cn(T ∩(Cn(a)∪Cn(b))) ⊆
Cn(T ∩ Cn(a ∧ b)). Thus, a ∧ b ∈ α(a ∧ b).

Now we are ready to present the representation theorem.

Lemma 8. Let α satisfy Exclusion, Left strengthening,
Right weakening, Monotony, and Groundedness. Then
α(A) = Cn(Fix(α) ∩ Cn(A)) ∩A for all A.

Proof. Suppose that α satisfies the mentioned properties.
Then, by Proposition 3, α also satisfies Reasoning. We
show that α(A) = Cn(Fix(α) ∩ Cn(A)) ∩ A. We first
show the inclusion ⊆. By Exclusion it suffices to show
that α(A) ⊆ Cn(Fix(α) ∩ Cn(A)). Suppose x ∈ α(A).
By Groundedness there is finite B ⊆ Cn(A) such that
B ∪ {x} ⊆ α(B). Since B ⊆ Cn(

∧
B), α(B) ⊆

α(Cn(
∧
B)) by Monotony. Therefore, B ⊆ α(Cn(

∧
B)).

Since
∧

B ∈ Cn(α(Cn(
∧

B))), by Reasoning it follows
that

∧
B ∈ α(

∧
B). Thus,

∧
B ∈ Fix(α). Since∧

B ∈ Cn(A) and x ∈ α(B) ⊆ B (by Exclusion), it fol-
lows that x ∈ Cn(Fix(α) ∩ Cn(A)).

It remains to show that α(A) ⊇ Cn(Fix(α)∩Cn(A))∩
A. By the Monotony of Cn and Reasoning, it suf-
fices to show that Fix(α) ∩ Cn(A) ⊆ α(Cn(A)). Let
x ∈ Fix(α) ∩ Cn(A). Then x ∈ α(x). Since x ∈
Cn(A), α(x) ⊆ α(Cn(A)) by Monotony. Hence, x ∈
α(Cn(A)).

Theorem 1 (Representation). If α satisfies Exclusion, Left
strengthening, Right weakening, Monotony, and Grounded-
ness, then α is rationalizable.

In case we consider only finitely many atoms, Grounded-
ness can be replaced by R-Idempotence and the same repre-
sentation result holds.
Corollary 9. Suppose PROP is finite. The following two
statements are equivalent for any acceptance function α:

(1) α is rationalizable;
(2) α satisfies Exclusion, Left strengthening, Right weak-

ening, Monotony, and R-Idempotence.

Proof. The implication from (1) to (2) follows from Propo-
sitions 5 and 4. The converse follows from Theorem 1 and
Proposition 4.

3.1 Constraints on T

In the above, the trust set T used to rationalize an acceptance
function is not required to have any properties. However,
reasonable logical structures can be considered on T , e.g.,
if the agent trusts both p and q, then she will also trust their
conjunction p ∧ q. In this subsection, we consider several
closure properties on T , which are proposed as reasonable
inference rules for epistemic trust in the literature. We study
their impacts on the acceptance functions. As we shall see,
some inference rules for trust have no impact on the proper-
ties of acceptance functions in certain cases.

The constraints on T are listed below. EQ means that
epistemic trust is closed under logical equivalence. EQ is
considered the only basic rule for trust inference in (Liau
2003). ST abbreviates “Symmetric Trust”, which states that
epistemic trust is closed under negation and is accepted by
Liau (2003) as an optional rule for trust inference. AND
and DT state that epistemic trust is closed under conjunction
and disjunction, respectively. Liau (2003) rejects AND as a
valid inference rule for trust, whereas Dastani et al. (2005)



proposes DT as an alternative. Finally, WT states that epis-
temic trust is closed under logical consequence, which is
also rejected by Liau (2003). Recently, a normal modal logic
for “trust in sincerity” was proposed by Leturc and Bonnet
(2018) in which all the following rules are valid for “trust in
sincerity” except for ST.

EQ If a ∈ T and a ⊣⊢ b, then b ∈ T .
ST If a ∈ T , then ¬a ∈ T .

AND If a, b ∈ T , then a ∧ b ∈ T .
DT If a, b ∈ T , then a ∨ b ∈ T .
WT If a ∈ T and a ⊢ b, then b ∈ T .

We consider the following notions of constrained ratio-
nalizability.

Definition 10 (Constrained rationalizability). Let C ⊆
{EQ,AND,DT,ST,WT}. We say an acceptance function
is C-rationalizable if there exists a set T of formulas ratio-
nalizing α and T is closed under the constraints in C.

It is natural to ask how these notions of constrained ra-
tionalizability affect the properties of acceptance functions.
Since any constrained rationalizable acceptance functions
are also rationalizable, they must satisfy the properties Ex-
clusion – Groundedness. To find an adequate set of proper-
ties characterizing a C-rationalizable function α, by Lemma
8 it suffices to show that Fix(α) is also closed under the
constraints in C.

Propostion 11. Let X ∈ {DT,WT}, and T be a set of
formulas closed under X . If α is rationalized by T , then
Fix(α) is closed under X .

Proof. Case DT. Suppose α(A) = Cn(T ∩Cn(A))∩A and
T is closed under DT. Suppose a ∈ α(a) and b ∈ α(b). I.e.,

a ∈ Cn(T ∩Cn(a)) ∩ {a} and b ∈ Cn(T ∩Cn(b)) ∩ {b}.

It follows that there are x1, . . . , xn and y1, . . . , ym in T such
that x1 ∧ · · · ∧ xn ⊣⊢ a and y1 ∧ · · · ∧ ym ⊣⊢ b. Note that∧
1≤i≤n,1≤j≤m

xi ∨ yj ⊣⊢ a∨ b and each xi ∨ yj is in T since

T is closed under DT. Hence, a ∨ b ∈ α(a ∨ b).
Case WT. Suppose that α(A) = Cn(T ∩Cn(A))∩A and

T is closed under WT. If a ∈ α(a) = Cn(T ∩Cn(a))∩{a},
then there are x1, . . . , xn in T such that x1 ∧ · · · ∧ xn ⊣⊢
a. Suppose a ⊢ b, then x1 ∧ · · · ∧ xn ⊢ b. Therefore,
(x1∨b)∧· · ·∧(xn∨b) ⊣⊢ b. Note that for each i, xi∨b ∈ T
since T is closed under WT. Therefore, b ∈ α(b).

Propostion 12. Let C ⊆ {EQ,AND,DT,WT}. Then the
following statements are equivalent:

(1) α is C-rationalizable.
(2) α is C \ {EQ,AND}-rationalizable.
(3) α satisfies Exclusion, Left strengthening, Right weak-

ening, Monotony, Groundedness, and Fix(α) is closed un-
der all constraints in C \ {EQ,AND}.

Proof. The implication from (1) to (2) is obvious.
(2) ⇒ (3). This follows from Propositions 5 and 11.
(3) ⇒ (1). This follows from Lemma 8 and Prop. 7.

If α is rationalized by a set T of formulas that is closed un-
der ST, then Fix(α) need not be closed under ST. For exam-
ple, let α(A) = Cn({p, q,¬p,¬q,¬¬p, . . . }∩Cn(A))∩A.
Then p ∧ q ∈ α(p ∧ q). However, ¬(p ∧ q) /∈ α(¬(p ∧ q)).

Next, we show that if ST is combined with one of AND,
DT, and WT, then the preservation of constraints does hold.

Propostion 13. Let X ∈ {AND,DT,WT}, and T be a non-
empty set of formulas closed under X and ST. If α is ratio-
nalized by T , then Fix(α) is closed under X and ST.

Proof. Suppose T is non-empty and closed under X and ST,
and α(A) = Cn(T ∩ Cn(A)) ∩A.

Case X = AND. Since, by Proposition 7, Fix(α) is
closed under AND, it suffices to show that Fix(α) is also
closed under ST. If a ∈ α(a) = Cn(T ∩ Cn(a)) ∩ {a},
then there are x1, . . . , xn in T such that x1 ∧ · · · ∧ xn ⊣⊢ a.
We distinguish three sub-cases: (1) n = 0. Then a ⊣⊢ ⊤.
Since T is non-empty, let b ∈ T . By ST, ¬b ∈ T . Note
that b ∧ ¬b ⊣⊢ ¬a. Hence, ¬a ∈ α(¬a). (2) n = 1. Then
x1 ⊣⊢ a. By ST, ¬x1 ∈ T . Thus, since ¬x1 ⊣⊢ ¬a,
¬a ∈ α(¬a). (3) n > 1. Since x1, . . . , xn ∈ T , x1 ∧ · · · ∧
xn ∈ T by AND. Thus, ¬(x1 ∧ · · · ∧ xn) ∈ T by ST. Since
¬(x1 ∧ · · · ∧ xn) ⊣⊢ ¬a, ¬a ∈ α(¬a).

Case X = DT. Since, by Proposition 11, Fix(α) is
closed under DT, it suffices to show that Fix(α) is also
closed under ST. This can be shown similarly to the above.

Case X = WT. Since, by Proposition 11, Fix(α)
is closed under WT, it suffices to show that Fix(α) is
also closed under ST. Suppose a ∈ α(a) = Cn(T ∩
Cn(a)) ∩ {a}. Then there are x1, . . . , xn in T such that
x1 ∧ · · · ∧ xn ⊣⊢ a. To show ¬a ∈ α(¬a), we distinguish
two sub-cases: (1) n = 0. This can be shown as above.
(2) n > 0. Then ¬x1 ∈ T (by ST) and ¬x1 ⊢ ¬a. Note
that ¬x1 ∨ ¬a ⊣⊢ ¬a and ¬x1 ∨ ¬a ∈ T (by WT). Thus,
¬a ∈ α(¬a).

Propostion 14. Let C be a set of constraints such that
ST ∈ C and C ∩ {AND,DT,WT} ̸= ∅. Then the following
statements are equivalent:

(1) α is C-rationalizable.
(2) α(A) = Cn(∅)∩A for all A, or α satisfies Exclusion,

Left strengthening, Right weakening, Monotony, Grounded-
ness, and Fix(α) is closed under all constraints in C.

Proof. (1) ⇒ (2). Suppose α is rationalized by a set T that
is closed under all properties in C. If α(A) ̸= Cn(∅) ∩ A
for some A, then T ̸= ∅. By Proposition 5, α satisfies the
mentioned properties. Moreover, since T ̸= ∅, by Propo-
sitions 13 and 11 it follows that Fix(α) is closed under all
constraints in C.

(2) ⇒ (1). If α(A) = Cn(∅)∩A for all A, then α is ratio-
nalized by ∅. Note that ∅ is closed under the constraints in
C. Otherwise, suppose that α satisfies the mentioned prop-
erties and Fix(α) is closed under all constraints in C. Note
that, by Lemma 8, α is rationalized by Fix(α). Thus, α is
C-rationalizable.

Remark 4. The representation results for ST- and {ST,EQ}-
rationalizability remain to be explored. It seems difficult to



find natural properties of acceptance functions that charac-
terize the two types of rationalizability. We leave this for
future work. Another underexplored topic is the equiva-
lence between various notions of constrained rationalizabil-
ity, which may help identify the redundancy of certain infer-
ence rules for epistemic trust.

4 The Black-list Approach
In this section, we turn our attention to the black-list ac-
ceptance mode. As mentioned before, it means that the
agent accepts anything except those that are distrusted. As
a dual to the notion of “rationalizability”, we introduce the
notion of “b-rationalizability” to formalize the black-list ac-
ceptance mode of the agent. We propose properties of ac-
ceptance functions that completely characterize the class of
all b-rationalizable acceptance functions. Furthermore, we
also consider the notions of constrained b-rationalizability.

Let a set D of distrusted statements be given (i.e., a ∈ D
means that “the agent distrusts the source on a”). The naive
way to formalize the black-list acceptance mode is to define
α(A) = Cn(Cn(A)\D)∩A. However, this does not work,
as distrusted statements may still be in the output of α. For
example, if D = {p} and A = {p, q}, then α(A) = {p, q}.
We note that this problem has long been known in the belief
revision literature (van Ditmarsch, van der Hoek, and Kooi
2008).

To deal with this difficulty, we employ the idea of ”re-
mainders” from the study on belief revision (Alchourrón,
Gärdenfors, and Makinson 1985).

Definition 15. Given two sets A,B of formulas, a set X ⊆
A is called a maximal subset of A that fails to imply B if

• Cn(X) ∩B = ∅, and
• for any Y with X ⊊ Y ⊆ A, Cn(Y ) ∩B ̸= ∅.

A ⊥ B (the remainder set) denotes the set of all maximal
subsets of A that fail to imply B.

The following fact about the remainder set is useful for
later proofs.

Lemma 16. For any sets A,D of formulas and X ∈
Cn(A) ⊥ D, Cn(X) = X . Thus, Cn(

⋂
(Cn(A)⊥D)) =⋂

(Cn(A)⊥D).

Now we are ready to present the notion of “b-
rationalizability”.

Definition 17. A set of formulas D b-rationalizes an accep-
tance function α if α(A) =

⋂
(Cn(A) ⊥ D) ∩ A. α is

b-rationalizable if there is a set D of formulas such that D
b-rationalizes α.

To illustrate the definition, consider an example:

Example 5 (Example 2 continued). Suppose we only have
two atoms p and q. Let D = {p∧ q} and β be an acceptance
function b-rationalized by D.

• Since Cn(p) ⊥ D = {Cn(p)}, β(p) = {p}. By symme-
try, β(q) = {q}.

• Note that Cn(p, q) ⊥ D = {Cn(p), Cn(q), Cn(p ↔
q)}. Thus, β(p, q) = ∅.

The example above shows that Monotony fails for b-
rationalizable acceptance functions. Nevertheless, we can
show that b-rationalizable acceptance functions satisfy all
remaining properties from Section 3. Below we show only
the cases of Right weakening and Left strengthening. The
other cases will become clear later.

Propostion 18. Let α be b-rationalizable. Then α satisfies
Right weakening and Left strengthening.

Proof. Suppose α is b-rationalized by D.
Right weakening. We need to show that Cn(α(A))∩A ⊆

α(A). Note that Cn(α(A)) ⊆ Cn(
⋂
(Cn(A) ⊥ D)) ⊆⋂

(Cn(A) ⊥ D) (by Lemma 16). Hence, Cn(α(A))∩A ⊆⋂
(Cn(A) ⊥ D) ∩A = α(A).
Left strengthening. Note that α(Cn(A)) ∩ A =⋂
(Cn(A) ⊥ D) ∩ Cn(A) ∩A = α(A).

Our next goal is to find properties that completely char-
acterize all b-rationalizable acceptance functions. Below we
list some new properties of acceptance functions.

T ⊤ ∈ α(⊤).
Weakening If B ⊆ Cn(α(A)), then B ⊆ α(B).

Union If B ⊆ Cn(A), then
α(B) ∪ α(A) ⊆ α(α(B) ∪ α(A)).

Groundedness− If x ∈ A \ α(A), then there is a
finite B ⊆ Cn(A) such that
α(B) ∪ {x} ̸⊆ α(α(B) ∪ {x}).

The property T is self-evident. Weakening states that if
B follows from what are accepted in A, then B should be
accepted when only itself is informed. This is because noth-
ing distrusted can be inferred from B in this case. Note that
Weakening is not a property satisfied by rationalizable ac-
ceptance functions, see Example 3. In addition, it can be
seen that Weakening is a stronger form of Groundedness,
see the next proposition.

Clearly, Union is a stronger form of Idempotence.
Groundedness− says that if x is not accepted in A, then there
must be a “reason” α(B) for the rejection of x, i.e., adding
x to α(B) would make certain distrusted statements deriv-
able. Groundedness− can roughly be seen as the converse
of Union. In addition, one can show that Groundedness−
follows from Monotony, see below.

Propostion 19. The following hold for any acceptance func-
tion α with α(∅) = ∅:

(1) if α satisfies Monotony, then it satisfies Groundedness−.
(2) if α satisfies Union, then it satisfies Idempotence and R-

Idempotence.
(3) if α satisfies Weakening, then it satisfies Groundedness.

Proof. We show only (1). Suppose α satisfies Monotony
and x ∈ A \ α(A). To show α satisfies Groundedness−,
it suffices to show that x /∈ α(x). Suppose not. Then by
Monotony, it follows that x ∈ α(A). Contradiction!

Next we verify the soundness of the four properties T –
Groundedness− for b-rationalizable acceptance functions.



Propostion 20 (Soundness). Let α be a b-rationalizable ac-
ceptance function. Then α satisfies Exclusion, T, Weaken-
ing, Union, and Groundedness−.

Proof. Suppose α is b-rationalized by D. The case for Ex-
clusion is trivial.

T. Note that α(⊤) =
⋂
(Cn(⊤) ⊥ D) ∩ {⊤}. For

each X ∈ Cn(⊤) ⊥ D, by Lemma 16 it follows that
⊤ ∈ Cn(X) ⊆ X . Hence, ⊤ ∈ α(⊤).

Weakening. Suppose B ⊆ Cn(α(A)). We distinguish
two cases: (1) D ∩ Cn(∅) ̸= ∅. Then Cn(B) ⊥ D = ∅.
Thus, α(B) = B. (2) Cn(∅)∩D = ∅. Then Cn(A) ⊥ D ̸=
∅. Since B ⊆ Cn(α(A)), B ⊆ Cn(

⋂
(Cn(A)⊥D)) ⊆⋂

(Cn(A)⊥D) (by Lemma 16). Thus, there must be X ∈
Cn(A) ⊥ D such that B ⊆ X . Since Cn(X) ∩ D = ∅,
Cn(B) ∩D = ∅. Thus, B ⊆ α(B).

Union. Suppose B ⊆ Cn(A). The case D ∩ Cn(∅) ̸= ∅
is trivial since α(C) = C for all C in this case. Suppose
D ∩ Cn(∅) = ∅. To show that α(B) ∪ α(A) ⊆ α(α(B) ∪
α(A)), it suffices to show the following claim:

Cn(α(B) ∪ α(A)) ∩D = ∅.

Note that α(B) ⊆ B ⊆ Cn(A) and Cn(α(B)) ∩ D = ∅.
Hence, by the Lindenbaum lemma, there is X ∈ (Cn(A) ⊥
D) such that α(B) ⊆ X . Since α(A) ⊆ X , α(B)∪α(A) ⊆
X . Since Cn(X) ∩D = ∅, Cn(α(B) ∪ α(A)) ∩D = ∅.

Groundedness−. Suppose x ∈ A and x /∈ α(A) =⋂
(Cn(A) ⊥ D)∩A. Then there must exist X ∈ Cn(A) ⊥

D such that x /∈ X . Note that α(X) = X and, by the maxi-
mality of X , Cn(X∪{x})∩D ̸= ∅. Let y ∈ Cn(X∪{x})∩
D. By the compactness of Cn, there is a finite B ⊆ X such
that B ∪ {x} ⊢ y. Thus, B ∪ {x} ̸⊆ α(B ∪ {x}). Note
that, since Cn(B) ⊆ Cn(X), Cn(B) ∩ D = ∅. Thus,
B = α(B). Therefore, α(B) ∪ {x} ̸⊆ α(α(B) ∪ {x}).

Remark 5. From the above result, it follows that the accep-
tance function α from Example 1 is not b-rationalizable, be-
cause it does not satisfy Weakening.

Given Proposition 19, the following corollary of Proposi-
tion 20 follows immediately.

Corollary 21. Let α be b-rationalizable. Then α satisfies
R-Idempotence, Idempotence and Groundedness.

Next we will show that the properties Exclusion and
T – Groundedness− are sufficient to characterize all b-
rationalizable acceptance functions. To this end, the next
proposition is very useful. Given an acceptance function α,
let Dis(α) = {a ∈ L | a /∈ α(A) for all A}.

Propostion 22. An acceptance function α is b-
rationalizable iff Dis(α) b-rationalizes α.

Proof. We show only the only-if part. Suppose α is b-
rationalized by a set D of formulas. We distinguish 2 cases:

(1) D ∩ Cn(∅) ̸= ∅. Then α(A) = A for all A. Thus,
Dis(α) = ∅. Note that

⋂
(Cn(A) ⊥ ∅) ∩ A = A for all A.

Therefore, Dis(α) b-rationalizes α.

(2) D ∩ Cn(∅) = ∅. To show that α(A) =
⋂
(Cn(A) ⊥

Dis(α)) ∩A, it suffices to show that for all X ⊆ Cn(A),

Cn(X) ∩D = ∅ if and only if Cn(X) ∩Dis(α) = ∅.

From right to left. It suffices to show that D ⊆ Dis(α).
Let a ∈ D. For any input B, α(B) =

⋂
(Cn(B) ⊥ D)∩B.

Since Cn(∅) ∩ D = ∅, by the Lindenbaum lemma, there
must be an X ∈ Cn(B) ⊥ D. Note that a /∈ X . Thus,
a /∈ α(B). Since B is arbitrary, a ∈ Dis(α).

From left to right. Suppose Cn(X) ∩ D = ∅. Thus,
α(Cn(X)) =

⋂
(Cn(X) ⊥ D) ∩ Cn(X) = Cn(X). For

each a ∈ Cn(X), we have a ∈ α(Cn(X)). Thus, a /∈
Dis(α). Hence, Cn(X) ∩Dis(α) = ∅.

Note that Dis(α) is the inclusion-maximal set that b-
rationalizes α, given that α is b-rationalizable. In addition,
Dis(α) enjoys the following properties. The first states that
Dis(α) is the complement of Fix(α), and the second states
that Dis(α) is closed under strengthening.

Propostion 23. If α is a b-rationalizable acceptance func-
tion, then the following holds:

(1) Dis(α) = L \ Fix(α).
(2) If a ∈ Dis(α) and b ⊢ a, then b ∈ Dis(α).

Proof. (1). The inclusion ⊆ is trivial. For the converse, if
a /∈ Dis(α), then a ∈ α(A) for some A. Since α satisfies
Weakening (Proposition 20), a ∈ α(a). Thus, a ∈ Fix(α).

(2). Suppose b ⊢ a. If b /∈ Dis(α), then b ∈ α(A)
for some A. Since α satisfies Weakening (Proposition 20),
a ∈ α(a). Thus, a /∈ Dis(α).

Now we are ready to present the representation theorem
for b-rationalizability.

Lemma 24. Let α satisfy Exclusion, T, Weakening, Union,
and Groundedness−. Then α(A) =

⋂
(Cn(A) ⊥ Dis(α))∩

A for all A.

Proof. Suppose α satisfies the above properties. By T and
Weakening, for all a ∈ Dis(α), a ̸⊣⊢ ⊤. We need to show
that α(A) =

⋂
(Cn(A) ⊥ Dis(α)) ∩A.

The inclusion ⊆. By Exclusion, it suffices to show that
α(A) ⊆ X for all X ∈ Cn(A) ⊥ Dis(α). We first show
the following claim:
Claim. Cn(X ∪ α(A)) ∩Dis(α) = ∅.

Proof of claim. For each y ∈ Cn(X ∪ α(A)), by the com-
pactness of Cn, there must be x1, . . . , xn ∈ X such that
α(A)∪{x1, . . . , xn} ⊢ y. Note that x1∧· · ·∧xn ∈ Cn(X)
and Cn(X) ∩Dis(α) = ∅. Thus, x1 ∧ · · · ∧ xn /∈ Dis(α).
By definition, there is B such that x1 ∧ · · · ∧ xn ∈ α(B).
Therefore, by Weakening, x1∧ · · ·∧xn ∈ α(x1∧ · · ·∧xn).
Note that, since x1 ∧ · · · ∧ xn ∈ X ⊆ Cn(A), α(x1 ∧ · · · ∧
xn)∪α(A) ⊆ α(α(x1∧· · ·∧xn)∪α(A)) by Union. There-
fore, {x1 ∧ · · · ∧xn}∪α(A) ⊆ α({x1 ∧ · · · ∧xn}∪α(A)).
By Weakening, it follows that y ∈ α(y). Thus, y /∈
Dis(α).

Since Cn(X ∪ α(A))∩Dis(α) = ∅ and X is a maximal
subset of Cn(A) that fails to imply Dis(α), α(A) ⊆ X .

The inclusion ⊇. Let x /∈ α(A). We show that x /∈⋂
(Cn(A) ⊥ Dis(α)) ∩ A. The case x /∈ A is triv-

ial. Suppose x ∈ A \ α(A). It suffices to show that



x /∈
⋂
(Cn(A) ⊥ Dis(α)). By Groundedness−, there is a

finite B ⊆ Cn(A) such that α(B)∪{x} ̸⊆ α(α(B)∪{x}).
Note that α(B) ∩ Dis(α) = ∅. Hence, there must be
X ∈ Cn(A) ⊥ Dis(α) such that α(B) ⊆ X . We show
that x /∈ X:

Suppose, towards a contradiction, x ∈ X . Note that
Cn(X) ∩ Dis(α) = ∅. Since

∧
(α(B) ∪ {x}) ∈ Cn(X),∧

(α(B)∪{x}) /∈ Dis(α), i.e.,
∧
(α(B)∪{x}) ∈ α(C) for

some C. Thus, α(B) ∪ {x} ⊆ Cn(α(C)). By Weakening,
α(B) ∪ {x} ⊆ α(α(B) ∪ {x}). Contradiction!

Theorem 2 (Representation). Let α be any acceptance
function satisfying Exclusion, T, Weakening, Union, and
Groundedness−. Then α is b-rationalizable.

4.1 Constraints on D
As in the white-list approach, we could consider different
constraints on the set D of formulas to b-rationalize an ac-
ceptance function. In this subsection, we investigate the
same constraints as in Subsection 3.1, i.e., EQ, ST, AND,
DT, and WT.
Definition 25. Let C ⊆ {EQ,AND,DT,ST,WT}. We say
an acceptance function is C-b-rationalizable if there is a set
D of formulas b-rationalizing α and D is closed under all
constraints in C.

The first result in this subsection states that some (com-
binations of) closure properties on D would trivialize the
acceptance function.
Propostion 26. Let C ⊆ {EQ,ST,AND,DT,WT} and α
be C-b-rationalizable. Then the following holds:

(1) If WT ∈ C, then α(A) = A for all A.
(2) If {DT,ST} ⊆ C, then α(A) = A for all A.
(3) If {AND,ST} ⊆ C, then α(A) = A for all A.

Proof. (1) Suppose α is b-rationalized by D and D is closed
under all constraints in C. We distinguish two cases: (1)
D = ∅. It is easy to see that α(A) = A for all A. (2)
D ̸= ∅. Since D is closed under WT, ⊤ ∈ D. Thus, for all
A, Cn(A) ⊥ D = ∅. Thus, α(A) = A.

(2) and (3) can be shown similarly.

Next, we consider the properties of constrained b-
rationalizable acceptance functions. It is obvious that
they enjoy all the properties of b-rationalizable accep-
tance functions, i.e., Exclusion, T, Weakening, Union,
Groundedness−. To find a complete set of properties charac-
terizing C-b-rationalizable acceptance functions, by Lemma
24 it suffices to show that Dis(α) is also closed under the
constraints in C. Next, we show that this holds for DT.
Propostion 27. If α is DT-b-rationalizable, then Dis(α) is
closed under DT.

Proof. Suppose α(A) =
⋂
(Cn(A) ⊥ D) ∩ A and D is

closed under DT. Suppose a, b ∈ Dis(α). Then, since
Dis(α) = L \ Fix(α) (Proposition 23(1)), a /∈ α(a) and
b /∈ α(b). Hence, Cn(a) ∩D ̸= ∅ and Cn(b) ∩D ̸= ∅. Let
x ∈ Cn(a) ∩D and y ∈ Cn(b) ∩D. Note that x ∨ y ∈ D
and x ∨ y ∈ Cn(a ∨ b). Therefore, Cn(a ∨ b) ∩ D ̸= ∅.
Therefore, a ∨ b /∈ α(a ∨ b). Thus, a ∨ b ∈ Dis(α).

Propostion 28. Let C ⊆ {EQ,AND,DT}. Then the follow-
ing statements are equivalent:

(1) α is C-b-rationalizable.
(2) α is C \ {EQ,AND}-b-rationalizable.
(3) α satisfies Exclusion, T, Weakening, Union,

Groundedness−, and Dis(α) is closed under all constraints
in C \ {EQ,AND}.

Proof. The implication from (1) to (2) is trivial. The impli-
cation from (2) to (3) follows from Proposition 27.

(3) ⇒ (1). Since α satisfies the 5 properties, by Lemma
24 it follows that α is b-rationalized by Dis(α). Note that
Dis(α) is closed under EQ and AND by Proposition 23(2).
Hence, Dis(α) is closed under all constraints in C. There-
fore, α is C-b-rationalizable.

5 Related Work
Our work connects three areas: the logic of epistemic trust,
abstract choice theory, and belief revision.

The logic of epistemic trust. Logical tools can be applied
to study inferences about epistemic trust and its interaction
with related notions such as belief and information. One of
the earliest studies in the logic of epistemic trust is (Liau
2003), which proposes a family of modal logics to reason
about these three concepts. A central axiom in Liau’s log-
ical systems states that if an agent is informed of a state-
ment and trusts it, then she will also believe it; this is also
the underlying idea of our white-list approach. Liau’s work
was followed by other logicians (e.g., (Dastani et al. 2005;
Booth and Hunter 2018; Leturc and Bonnet 2018; Jiang and
Naumov 2022; Li, Van der Torre, and Yu 2026)), who ap-
plied additional techniques such as belief revision and in-
put output logic. However, as we mentioned before, these
authors disagree on the appropriate inference rules for epis-
temic trust.

Existing logical studies of epistemic trust typically as-
sume that an agent’s epistemic trust is given and focus on
how trust affects the acceptance of information. In reality,
however, epistemic trust and distrust toward others may be
private, and only acceptance and rejection behaviors are ob-
servable. We ask the reverse question: can an agent’s epis-
temic trust and distrust be revealed from her acceptance be-
havior?

Abstract choice theory. Similar questions have been asked
in economics; for example, can we reveal an agent’s prefer-
ence relation from her choices (Arrow 1951; Uzawa 1956)?
This is studied in the area of economics called choice theory.
In abstract choice theory (Chambers and Echenique 2016),
given a set X of objects that can possibly be chosen and a
collection Σ of subsets of X , a choice function is a map-
ping c : Σ → 2X such that c(B) ⊆ B for each B ∈ Σ.
The central question is whether a given choice function c
can be rationalized by a preference relation ⪰⊆ X ×X , in
the sense that c(B) picks out exactly the best elements of
B according to ⪰. Obviously, not all choice functions can
be rationalized and, if ⪰ is subject to extra constraints (such
as transitivity), then the class of rationalizable choice func-
tions changes. The main objective of abstract choice theory



Exclusion Right weakening Left strengthening Monotony R-Idempotence Groundedness

Rationalizability ✓(Prop. 5) ✓(Prop. 5) ✓(Prop. 5) ✓(Prop. 5) ✓(Prop. 4 & 5) ✓(Prop. 5)
B-rationalizability ✓(Prop. 20) ✓(Prop. 18) ✓(Prop. 18) × (Ex. 5) ✓(Cor. 21) ✓(Cor. 21)

T Weakening Union Idempotence Groundedness−

Rationalizability ✓ × (Ex. 3) × (Ex. 4) × (Ex. 4) ✓(Prop. 19 & 5)
B-rationalizability ✓(Prop. 20) ✓(Prop. 20) ✓(Prop. 20) ✓(Cor. 21) ✓(Prop. 20)

Table 1: The comparison of the white- and black-list approaches, where ✓indicates that the given notion of rationalizability satisfies the given
properties, and × otherwise. The justifications are given in the brackets. The fact that rationalizable acceptance functions satisfy T is obvious.

is to identify necessary and sufficient conditions for a choice
function to be rationalizable.

Our acceptance functions are essentially choice functions
over propositional formulas. We proposed different notions
of rationalizability for acceptance functions. In the white-
list approach, for example, an acceptance function α is ra-
tionalizable if there exists a set T of trusted statements such
that α(A) picks out those elements of A that can be inferred
from the trusted information contained in A. Our represen-
tation theorem provides necessary and sufficient conditions
for an acceptance function to be rationalizable, and we also
studied rationalizability under different constraints on epis-
temic trust.

Given the similarities between our work and abstract
choice theory, it is natural to compare the properties of ac-
ceptance functions with those of choice functions. Due to
space limitations, we leave this comparison for future work.

Belief revision. In the black-list approach, our definition of
“b-rationalizability” is inspired by (full meet) belief con-
traction in the AGM theory (Alchourrón, Gärdenfors, and
Makinson 1985). The main idea is the “remainder set”,
which is also used in other non-monotonic reasoning for-
malisms, such as input output logic (Makinson and van der
Torre 2001).

In belief contraction, given a set K of formulas represent-
ing one’s beliefs, the question is how to obtain a new set of
beliefs if one belief a is to be given up. Since a set of be-
liefs is required to be closed under logical consequences,
simply removing a from K will not work. To deal with
this, we need to consider the maximal subsets of K that
do not imply a, i.e., the remainders. The full meet belief
contraction operation ⊖ predicts that the new belief set is
obtained by taking the intersection of all remainders, i.e.,
K ⊖ a =

⋂
(K ⊥ {a}).

The full meet belief contraction ⊖ is a two-place func-
tion. One can define a unary function from ⊖ by setting
⊖a(K) = K ⊖ a =

⋂
(K ⊥ {a}). As pointed out by

Makinson (2005, p. 144), this function can hardly be called
a form of inference, because the inclusion fails. However, it
makes perfect sense if we view it as a choice function (or, as
we call it, an acceptance function). In fact, if K = Cn(K),
it is not hard to see that ⊖a(K) = α(K) where α is an
acceptance function b-rationalized by {a}. Thus, from the
point of view of belief contraction, the acceptance function
α constantly contracts the statement a from any incoming

information K. The main difference here is that we assume
the formula a is unknown and to be revealed, whereas in
belief contraction, a is given. 2

6 Conclusion and Future Work
In this paper, inspired by revealed preference theory in eco-
nomics, we study the problem of whether an agent’s hidden
epistemic (dis)trust can be revealed from her observable ac-
ceptance behavior. We considered two acceptance modes: in
the white-list mode, the agent accepts only what is trusted,
whereas in the black-list mode, she accepts everything ex-
cept what is distrusted. For each mode, we introduced for-
mal notions of “rationalizability” for acceptance functions
and provided simple postulates that characterize them. The
comparison results are summarized in Table 1. The main
difference is as follows: while the white-list mode gener-
ates monotonic acceptance functions, those generated by the
black-list mode are generally non-monotonic and satisfy the
additional properties Weakening and Union. Nevertheless,
in both modes the acceptance functions satisfy basic proper-
ties such as Left strengthening and Right weakening.

Another observation is that, in each mode, rationalizable
acceptance functions admit canonical rationalizers. For the
white-list mode, the canonical rationalizer is the set of fixed
points of the acceptance function, whereas for the black-list
mode, it is the complement of the fixed point set.

For future work, there are several unresolved technical is-
sues, including representation results for ST- and {ST,EQ}-
rationalizability, as well as for some notions of constrained
b-rationalizability. The equivalence between these notions
of rationalizability also remains to be established. We can
also consider restrictions on the domain of acceptance func-
tions, which may lead to substantially different characteri-
zation results.

Another promising direction is to consider different de-
grees of (dis)trust, since an agent may trust another person’s
judgment of p more than that of q. This becomes even more
interesting if the agent distrusts the judgment of p ∧ q, as in
Example 5. In that case, if p and q are reported, then rather
than rejecting both of them, the agent may still be inclined

2In the belief revision literature, there also exists research on
how to find the revision formula if we only know the belief sets
before and after the revision, see (Schwind et al. 2019; Booth and
Hunter 2018). But they focus mainly on the algorithmic aspects.



to accept p. To model this, we may need selection functions
on the remainder set, as in the belief revision literature.
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