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Abstract

Humans routinely treat propositions as settled for the purposes
of reasoning and action despite remaining uncertainty. Stan-
dard probabilistic models capture graded belief, but they leave
the formation and epistemic role of such commitments under-
specified. We propose a minimal Bayesian network model in
which commitment is represented as an endogenous endorse-
ment event regulated by metacognitive confidence. Within this
framework, endorsement functions as a confidence-gated inter-
nal signal: conditioning on endorsement can increase subjective
probability once, without new external evidence, while its de-
pendence structure prevents epistemic bootstrapping. Extend-
ing the model to include explicit evidence yields a distinctive
empirical prediction: the effect of evidence on commitment
is systematically moderated by confidence. This prediction
supports experimental designs in which evidence strength and
confidence are independently manipulated and both commit-
ment and probability judgments are measured. The model thus
provides a tractable and empirically testable account of com-
mitment under uncertainty.

Introduction

Humans routinely treat propositions as settled for the pur-
poses of reasoning and action despite remaining uncertainty.
We plan under assumptions that are not certain, adopt working
hypotheses as temporarily fixed, and rely on them in deliber-
ation while remaining, in principle, open to revision (Staffel,
2019). Closely related ideas appear in work on discourse
and context sets (Stalnaker, 1978, 2014), where propositions
may be treated as “settled” without being regarded as certain.
Such commitment plays a central functional role in cogni-
tion: it stabilizes inference, simplifies reasoning, and enables
coordinated action.

Standard probabilistic models capture graded uncertainty
with great precision, but they leave this role of commitment
underdetermined. In a Bayesian framework, agents assign
probabilities and update them in light of evidence, yet it re-
mains unclear how a proposition can be treated as settled while
its probability remains strictly below one, or how commitment
can itself influence subsequent degrees of belief. Sampling-
based approximations to Bayesian inference (Vul et al., 2014)
suggest that agents may temporarily treat propositions as fixed
on the basis of limited samples, but they do not by themselves
explain how such transient outcomes are stabilized or how
they feed back into subsequent belief.

A common response is to identify belief with sufficiently
high probability, as in Lockean threshold views (Foley, 1992).

While simple, such approaches face well-known difficulties,
including sensitivity to arbitrary thresholds and conflicts with
closure principles. More sophisticated proposals introduce
stability constraints or dynamic thresholds (Leitgeb, 2017;
Staffel, 2016), but these accounts remain largely static: they
characterize admissible belief states without explaining how
commitment dynamically interacts with graded belief. Other
approaches treat belief as a pragmatic policy for reasoning
or action (e.g., MacFarlane, 2025). While this captures be-
lief’s organizing function, it leaves its epistemic role unclear:
adopting a proposition as a premise does not, by itself, ex-
plain why an agent should become more confident that it is
true. Classical work on acceptance and commitment (Levi,
1980) similarly emphasizes the role of settling propositions,
but does not embed this act within a probabilistic dependency
structure.

In this paper, we pursue a different strategy. We model
commitment as an endogenous endorsement event within a
Bayesian network. Endorsement is an internal act by which
an agent treats a proposition as settled for the purposes of rea-
soning. Crucially, endorsement is not treated as independent
evidence, but as a fallible internal signal whose epistemic im-
pact is regulated by metacognitive confidence. Confidence is
understood here as a metacognitive assessment of the reliabil-
ity or correctness of one’s first-order cognitive performance,
distinct from first-order belief in the proposition itself (Flem-
ing & Daw, 2017; Yeung & Summerfield, 2012).

This framework yields a minimal formal model—the ABC
model—with three variables: a target proposition (A), an
endorsement event (B), and metacognitive confidence (C).
Within this structure, endorsement can rationally increase
subjective probability once, without new external evidence,
while remaining sensitive to evidence and avoiding epistemic
bootstrapping. The one-off character of this update follows
from the dependence structure of the model: since endorse-
ment is endogenous, treating it repeatedly as fresh evidence
would amount to double-counting.

The model makes a clear empirical prediction. When ex-
tended to include explicit evidence, the effect of evidence on
commitment is predicted to be systematically moderated by
confidence. In particular, changes in endorsement induced by
evidence scale with confidence, yielding a characteristic in-
teraction pattern. This prediction supports a straightforward
experimental strategy in which evidence strength and confi-
dence are independently manipulated and both endorsement

3656
In G. Boleda, I. Dautriche, M. Maldonado, C. Saldana and T. Torrent (Eds.), Proceedings of the 48th Annual Conference of the Cognitive
Science Society ©2026 the author(s). This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY).



and probability judgments are measured.

The contribution of the paper is thus fourfold. First, it pro-
vides a principled way of representing commitment under un-
certainty within a probabilistic framework. Second, it shows
how endorsement can increase subjective certainty once with-
out new external evidence while preserving Bayesian coher-
ence. Third, it identifies a structural constraint that blocks
epistemic bootstrapping. Fourth, it derives a distinctive,
testable empirical signature linking evidence, confidence, and
commitment.

The paper proceeds as follows. We first situate the proposal
within empirical and theoretical work on confidence and com-
mitment. We then introduce the ABC model and derive its
core properties. Next, we extend the model to include explicit
evidence and develop its empirical predictions. We close by
discussing implications, limitations, and possible extensions.

Background: Confidence and Commitment in
Cognition

The proposal developed in this paper is motivated by converg-
ing strands of research in cognitive science and philosophy that
highlight a gap between probabilistic belief representation and
the functional role of commitment in cognition. Across do-
mains, human reasoning involves not only graded uncertainty
but also the formation of commitments that stabilize inference
and guide action. What remains underdeveloped is a unified
account of how such commitments relate to probabilistic be-
lief and metacognitive assessment.

A first strand concerns the functional role of commitment.
Empirical and philosophical work suggests that believing is
not a unitary psychological kind and that belief-like atti-
tudes differ in how representations are processed and deployed
(Leeuwen & Lombrozo, 2023). Agents routinely rely on cate-
gorical assumptions to simplify reasoning, terminate inquiry,
or coordinate action, even while acknowledging residual un-
certainty (Staffel, 2019). This indicates that commitment
cannot be identified with high probability alone, but must be
understood in terms of how a representation is deployed in
cognition.

A second strand concerns metacognitive confidence. A
large body of research treats confidence as a metacognitive
assessment of the reliability or correctness of one’s own cog-
nitive performance, rather than as a first-order estimate of a
proposition’s truth (Fleming & Daw, 2017; Yeung & Summer-
field, 2012). Confidence judgments track cues such as fluency
and related indicators of processing ease, and play a regula-
tory role in cognition, influencing stopping rules, information-
seeking, and the willingness to rely on a representation (Alter
& Oppenheimer, 2009; Desender et al., 2018). Crucially,
confidence is dissociable from probability: agents may judge
a proposition to be likely while having low confidence in that
judgment, or vice versa. This distinction will play a cen-
tral role in the model below, where confidence modulates the
epistemic impact of commitment.

A third strand concerns endorsement and commitment ef-

fects. Across a range of paradigms, explicitly committing to
a claim—by endorsing it or adopting it as a premise—has
been shown to influence subsequent judgment and reasoning.
Classic studies on belief perseverance show that agents may
maintain hypotheses even after their original evidential basis
has been undermined, especially when they have generated
explanatory support for them (Anderson et al., 1980). Related
effects appear in choice-induced preference change and self-
justification (Izuma & Murayama, 2013). These phenomena
suggest that endorsement is not merely a report of belief or
a piece of independent evidence, but plays a distinctive func-
tional role in shaping both reasoning and subjective certainty.

Finally, Bayesian network models provide a natural formal
framework for integrating these ideas. Such models have long
been used to represent how testimony, source reliability, and
background beliefs interact probabilistically (Bovens & Hart-
mann, 2003). Recent work extends this framework to internal
signals and self-directed testimony, showing how endogenous
epistemic events can be represented without violating proba-
bilistic coherence (Hahn et al., 2024; Heinzelmann & Hart-
mann, 2022). These approaches highlight both the potential
and the difficulty of treating internal acts as evidence: without
a structured account of dependence, there is a risk of epistemic
double-counting.

It is useful, in this context, to contrast the present approach
with sampling-based accounts of approximate Bayesian in-
ference (Vul et al., 2014). Such models explain why agents
may temporarily treat propositions as fixed on the basis of
limited samples, but they do not by themselves explain how
such transient outcomes are stabilized or how they feed back
into subsequent belief in a systematic way. In particular, they
do not predict a structured interaction between confidence and
the effect of evidence on commitment.

Taken together, these strands point to a representational
gap. Empirical work emphasizes confidence-regulated com-
mitment, while standard probabilistic models lack a principled
way of representing such commitment without reducing it to
high probability, pragmatic policy, or independent evidence.
The aim of the present paper is to fill this gap by modeling
commitment as an endogenous endorsement event regulated
by metacognitive confidence within a Bayesian framework.

The ABC Model

We now introduce a minimal Bayesian model of commitment
under uncertainty. The aim is not to provide a process-level
account of belief formation, but to capture, in a formally
transparent way, how an act of commitment can interact with
graded belief and metacognitive confidence while preserving
probabilistic coherence.

The model contains three binary variables. A represents
a target proposition. In the present context, however, A is
best understood as the agent’s first-order representation that
the proposition obtains, rather than as objective truth in the
world. This distinction matters: agents may confidently en-
dorse propositions that are in fact false if their first-order
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representation is mistaken. A richer model could introduce a
separate world-state variable, but we abstract from this here
in order to isolate the interaction between representation, en-
dorsement, and confidence. B represents an endorsement
event: an internal act by which the agent treats A as settled
for the purposes of reasoning. C represents metacognitive
confidence, understood as a second-order assessment of the
reliability of the cognitive process producing the representa-
tion of A.

The variables are related by the Bayesian network shown
in Figure 1. Both A and C are parents of B, yielding a
collider structure. This captures the idea that endorsement
depends jointly on first-order representation and second-order
confidence. The absence of a direct edge between A and C is
an idealization. In realistic settings, both may be influenced
by common factors such as evidence or task difficulty. We
abstract from these common causes to isolate the regulatory
role of confidence; In the next section, we partially relax this
idealization by introducing an explicit evidence variable.

Figure 1: The ABC model: target proposition (A), endorse-
ment event (B), and metacognitive confidence (C).

We assume prior probabilities P(A) = a and P(C) = c,
with a, ¢ € (0, 1), and a parameter 8 € (0, 1) representing the
agent’s baseline propensity to endorse under low confidence.
The conditional probabilities are:

P(B|AC)=1, PB|-AC) =0,

P(B|A,-C)=p8, PB|-A-C) =8
When confidence is high, endorsement reliably tracks the
agent’s first-order representation. This does not imply in-
fallibility about the world, but only reliability with respect
to the agent’s own doxastic state. When confidence is low,
endorsement occurs with probability 8 independently of A,
capturing a general disposition to settle propositions under
uncertainty. The model can be relaxed by introducing noise,
for instance by replacing 1 and O with 1 — £ and &, without
affecting the qualitative results.

Endorsement functions as a fallible internal signal. Condi-
tioning on B yields:

alc+ (1-c¢)B]
PAA|B) = ————.
(ATB) ac+(1-c¢)B
It follows that
P(A|B) > P(A) whenever ¢ > 0.

Thus, observing that one has endorsed a proposition can ratio-
nally increase one’s subjective probability, even in the absence

of new external evidence. The magnitude of this increase is
modulated by confidence.
Endorsement also updates confidence:
ac
PC|B)= ——F——.

(C1B) ac+ B(1-c)
When 8 < a, endorsement raises confidence in the reliability
of the underlying process; when 8 > a, it lowers it. This
provides a simple representation of the metacognitive conse-
quences of endorsement.

A numerical example illustrates the role of confidence.
Consider P(A) = 0.6, P(C) = 0.7, and 8 = 0.2. Then

P(A | B) ~ 0.95.

If confidence is lower, say P(C) = 0.2, the same endorsement
yields

P(A | B) = 0.73.
The evidential force of endorsement is therefore not fixed, but
depends on confidence.

The same structure applies beyond perceptual cases. Con-
sider a reasoning task in which an agent evaluates whether a
medical diagnosis is correct on the basis of mixed indicators.
The agent’s first-order representation A is based on noisy or
partially conflicting evidence. Confidence C reflects the per-
ceived reliability of the diagnostic procedure or information
source. An endorsement event B corresponds to treating the
diagnosis as settled for a downstream decision, such as se-
lecting a treatment plan or drawing further inferences. When
confidence is high, endorsement tracks the agent’s representa-
tion; when confidence is low, endorsement reflects a baseline
disposition to commit despite uncertainty. As before, con-
ditioning on endorsement can increase subjective probability
once, with the magnitude of this effect depending on confi-
dence.

A crucial feature of the model is that endorsement is en-
dogenous. Because B depends on A and C, it cannot be
treated as independent evidence. Conditioning on endorse-
ment can therefore rationally increase credence at most once.
Repeatedly treating the same endorsement as fresh evidence
would amount to double-counting. The model thus imposes
a principled limit on epistemic bootstrapping: reaffirming a
commitment without new information cannot rationally in-
crease credence further. This constraint follows directly from
the dependence structure of the model, rather than from an
additional normative principle.

This one-off evidential role is compatible with the con-
tinuing use of an endorsed proposition in reasoning. Once
endorsement has occurred, A may function as a premise in
downstream inference without being reintroduced as fresh ev-
idence. The point of endorsement is therefore not to generate
repeated confirmation, but to license a stable mode of premise
use. This distinction explains how commitment can simplify
reasoning while preserving probabilistic discipline.

The qualitative results do not depend on the idealized con-
ditional probabilities used above. In particular, replacing the
deterministic relations in the high-confidence case with noisy
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Figure 2: Posterior probability P(A | B) as a function of
the prior a = P(A) for different noise levels € in the high-
confidence endorsement mechanism. Here P(C) = 0.5 and
B =04

versions, such as P(B | A,C) =1 —-¢gand P(B | -A,C) = ¢,
preserves the one-off evidential role of endorsement and its
dependence on confidence. Similarly, allowing confidence
to depend on additional variables, such as evidence or task
difficulty, does not affect the central result that endorsement
functions as a dependent internal signal. These variants show
that the model’s key predictions are structurally robust rather
than artifacts of a specific parameterization.

The ABC model therefore captures commitment as a
confidence-regulated internal signal. It allows for commit-
ment under uncertainty, explains how endorsement can in-
crease subjective certainty once, and enforces a structural
constraint that blocks epistemic inflation. In the next section,
we extend the model to include explicit evidence and derive
empirically testable predictions.

Adding Explicit Evidence and Empirical
Signatures

To connect the ABC model more directly to empirical settings,
we extend it by introducing an explicit evidence variable. Let
E represent external evidence bearing on the target proposition
and thereby affecting the agent’s first-order representation A,
such as perceptual input, feedback, or informational cues.
We assume that E influences endorsement only indirectly, by
affecting the agent’s first-order representation A. This yields

the Bayesian network shown in Figure 3.

Figure 3: ABC model with explicit evidence (E).

Within this extended structure, the effect of evidence on

endorsement is given by:
P(B|E) - P(B) = (P(A|E) - P(A)) - P(O). (D)

Equation (1) expresses the central empirical prediction of
the model. The impact of evidence on commitment is system-
atically moderated by confidence. Changes in endorsement
induced by evidence scale linearly with P(C). When con-
fidence is high, even modest evidential shifts in A produce
substantial changes in endorsement; when confidence is low,
the same shifts have a weaker effect. Accordingly, the slope
of endorsement as a function of evidence strength should in-
crease with confidence.

This prediction can be tested in standard decision-making
or perceptual tasks. Consider a signal detection paradigm in
which participants judge whether a stimulus is present. Ev-
idence E corresponds to signal strength, while confidence C
can be independently manipulated or measured, for instance
via noise, time pressure, or metacognitive prompts. Endorse-
ment B can be operationalized as committing to a response
for a downstream task, such as using it as a premise in rea-
soning or making a consequential choice. The model predicts
a specific interaction: the effect of evidence strength on en-
dorsement should be stronger at higher levels of confidence.
Equivalently, endorsement rates should be more sensitive to
evidence when participants are more confident in their judg-
ments.

A simple implementation would use a two-stage task. In the
first stage, participants make a probabilistic judgment about
A based on graded evidence E and report confidence. In
the second stage, participants are required to either endorse
or withhold commitment to A for use in a downstream task.
The critical test concerns the interaction between evidence
strength and reported confidence in predicting endorsement
rates. The model predicts that the slope of endorsement as
a function of evidence increases with confidence, even when
first-order probability judgments are held constant.

This interaction distinguishes the ABC model from several
competing accounts. Threshold (Lockean) models predict a
discontinuous transition once a belief threshold is crossed,
rather than a graded, confidence-modulated response. Mod-
els that treat endorsement as independent evidence predict
that endorsement should uniformly increase belief, irrespec-
tive of confidence, and can be repeatedly exploited to inflate
credence. Purely pragmatic accounts predict that commitment
structures reasoning but should not systematically affect prob-
ability judgments. By contrast, the present model predicts an
intermediate pattern: endorsement both responds to evidence
and feeds back into belief, but in a confidence-regulated and
non-bootstrapping manner.

The prediction is directly falsifiable. If endorsement tracks
evidence independently of confidence, the model loses its
distinctive empirical advantage. Conversely, if repeated en-
dorsement leads to systematic increases in subjective proba-
bility without new evidence, this would violate the model’s
structural constraint against double-counting.
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It is useful to contrast this prediction with sampling-based
accounts of approximate Bayesian inference (Vul et al., 2014).
Such models explain why agents may temporarily treat propo-
sitions as fixed based on limited samples, but they do not
predict a systematic modulation of the evidence—commitment
relationship by independently measured confidence. The in-
teraction expressed in Equation (1) therefore constitutes a
distinct structural prediction of the ABC model. Sampling-
based approaches predict variability in whether propositions
are treated as fixed, but not the structured dependence of this
process on confidence.

The framework also clarifies how phenomena such as belief
persistence arise. Weak responsiveness of commitment to evi-
dence can occur when confidence is low, in which case changes
in A translate only weakly into changes in endorsement. Con-
versely, when confidence is high, even disconfirming evidence
should lead to substantial revision of commitment. Persis-
tence and revision thus emerge as different regimes of a single
confidence-regulated mechanism.

Introducing explicit evidence transforms the ABC model
from a conceptual proposal into a source of empirically dis-
criminating predictions. The next section discusses the impli-
cations, limitations, and extensions of this framework.

Discussion

The ABC model provides a minimal representation of commit-
ment within probabilistic cognition. Its central claim is that
commitment can be modeled as an endogenous endorsement
event whose epistemic impact is regulated by metacognitive
confidence. This accounts for commitment under uncertainty,
the stabilization of reasoning, and a one-off increase in sub-
jective certainty without treating endorsement as independent
evidence.

Because endorsement depends on both first-order represen-
tation and confidence, its evidential role is inherently limited.
Conditioning on endorsement can increase subjective proba-
bility once, but repeated reaffirmation cannot rationally pro-
vide further support. This blocks epistemic bootstrapping and
double-counting as a consequence of the model’s dependency
structure.

The same structure explains variation in responsiveness to
evidence. Low confidence weakens the translation from first-
order representation to commitment, yielding apparent persis-
tence; high confidence strengthens this translation, yielding
revision. Persistence and revision thus emerge as different
regimes of a single mechanism.

At the same time, the model is highly idealized. The vari-
ables are binary and abstract, and the framework does not
provide a process-level account of how representations or
confidence are formed. In particular, the model assumes that
confidence tracks the reliability of the underlying cognitive
process. In many real-world settings, however, confidence
may be systematically miscalibrated—for instance, in cases
of overconfidence, misinformation, or echo chambers. Mod-
eling such cases would require extending the framework so

that confidence can become decoupled from actual reliability.

A further limitation concerns the interpretation of the tar-
get variable. In the present model, A represents the agent’s
first-order representation, not objective truth. This allows the
model to capture confident endorsement of false propositions,
but it leaves open how endorsement relates to accuracy in the
world. An extended model could introduce a separate world-
state variable and explicitly represent the relation between
belief, confidence, and truth.

Several extensions suggest themselves. The model can be
generalized to include multiple propositions, allowing en-
dorsement to propagate through networks of interdependent
beliefs. It can be extended to social settings in which endorse-
ment interacts with testimony from others, enabling a unified
treatment of self- and other-directed epistemic signals. Fi-
nally, embedding the model in a sequential framework would
allow one to study how endorsement and evidence interact
over time.

Conclusion

This paper has proposed a minimal Bayesian model of com-
mitment under uncertainty. By representing commitment as
an endogenous endorsement event regulated by metacognitive
confidence, the model shows how belief-like states can be in-
tegrated into a probabilistic framework without being reduced
to high probability or treated as independent evidence.

The framework yields three core results. Endorsement can
rationally increase subjective certainty once without new ex-
ternal evidence, its epistemic impact is modulated by confi-
dence, and its dependence structure blocks epistemic boot-
strapping. When extended to include explicit evidence, the
model predicts a characteristic interaction: the effect of evi-
dence on commitment scales with confidence.

More generally, the model illustrates how commitment can
be understood as a structured component of probabilistic cog-
nition rather than as an add-on or heuristic. Whether and to
what extent this framework captures human belief dynamics
remains an empirical question, but it provides a clear set of
structural constraints and testable predictions for future work.

Appendix
Proof of Equation (1)
We consider the Bayesian network in Figure 3 with parameters

P(A)=a, P(C)=c, PE|A)=p, PE]|-A) =g,

and conditional probabilities for B as defined in Section “The
ABC Model”.
First, marginalizing over A and C yields

P(B) =ac+ B(1-c).

Next,
P(E)=ap+(1-a)q,

and
P(B,E) = acp +B(1 -c¢)(ap + (1 - a)q).
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Thus,

PB |E) = PI(JE(;EI)E) =cP(A|E)+B(1-c),
where ap

Subtracting P(B) gives
P(B|E) - P(B) = (P(A|E) - P(A)) c,

which establishes Equation (1). O
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