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Abstract

Recent work in interpretability has suggested that language models contain ‘belief-
like’ internal representations, based on evidence that intermediate activations
encode true from false statements separately. We argue that this belief narrative
is misleading. First, the concept of belief is theoretically opaque: philosophy and
cognitive science offer fragmented, incompatible accounts, leaving no stable source
for a robust implementation. Second, intermediate activations are not privileged
‘internal states’ in a sense that would justify belief ascriptions. Third, probing
results show at best that model states are truth-sensitive but this does not imply
they are truth-representing. Sheer sensitivity is ubiquitous in simple systems and
does not warrant talk of belief. Finally, we show how careless belief-talk risks both
theoretical and practical confusion. As an alternative, we advocate a conceptual
engineering approach: coin new, precise terms for truth-sensitive representations,
rather than stretching an overloaded, obscure notion of belief.

Introduction

Recent interpretability studies have shown that language models can separate prompts by truth or
falsity [Burns et al., 2024, [Li et al} 2024, Marks and Tegmark, 2024, Biirger et al.,[2024]]. The idea
that language models can have an internal representation of truth has been conflated with the claim that
their internal activations have some form of ‘belief-likeness’, and a set of tests was operationalized to
strengthen these claims [Herrmann and Levinstein} 2024]. We argue against framing these findings in
terms of ‘belief-likeness’. Our observations span (1) theoretical concerns rooted in the opacity of the
concept of belief, which is fragmented to date both in philosophy of mind and cognitive science; (2)
concerns about the adequacy of intermediate activations as a proxy for beliefs; (3) theoretical and
practical risks that we incur when carelessly ascribing beliefs to language models. After considering
these issues, (4) we advocate for a different approach that we should pursue for a better conceptual
clarity regarding the study of this property that was found in intermediate activations.

1 The opacity of belief

No science for beliefs |[Herrmann and Levinstein| [2024]], when looking for their set of desiderata
that intermediate representations have to satisfy to count as belief, ground their first intuitions in a set
of mathematical models of human beliefs and behavior such as decision theory [Jeffreyl [1965], formal
epistemology [[Genin and Huber, [2022] or radical interpretation [Davidson, [1973|]. These capture
aspects of human belief behavior, but say little about what beliefs are. Unfortunately, cognitive
science lacks a unified account of belief. While the concept does appear in multiple domains, such
as attribution theory, theory of mind, predictive coding or bias study, a thorough science of human
belief is still in its infancy [Porot and Mandelbaum), [2021]]. For now, the best view that we have is a
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fragmented landscape, with isolated implementations of the notion in human agents but no consensus
definitions for mapping that to non-human systems [[Schwitzgebell |2024]. This leaves any empirical
inquiry into other systems lacking theoretical guidance other than mere folk psychology [Goldstein
and Levinstein, 2024, which is arguably the most common level of analysis that justifies bold claims
about Al cognition and other metaphorical ascription of mental capabilities like ‘knowledge’ or
‘reasoning’. We should not expect folk physics to have the same insightfulness of actual physics for
machine learning practices: in the same way, folk psychology is more a liability than an asset when
we want to assert that a certain property is visible in a system.

A bouquet of philosophical theories Expert disagreement flourishes even more when we consider
competing philosophical theories on propositional attitudes. As shown by a recent PhilPapers report
[Bourget and Chalmers|, 2023 the current orthodoxy has a balanced split between representationalists
(46.5%), claiming that beliefs are relations to internal representational states (mental content with
propositional structure, e.g. sentences in the language of thought [Fodor, [1975] or mental maps of
the world [Lewis, [1994])), and dispositionalists (31.5%), understanding beliefs as dispositions to
behave, reason, and feel in characteristic ways, without positing internal representational vehicles
[Schwitzgebel, 2013]]. Furthermore, if we aim to map mental states to other systems, some shade
of functionalism [Levin, |2023|] should be adopted too. The problem becomes obvious when we
explore how each of those frameworks bud off: say, for example, that we want to adopt a simple
version of functionalism [Bratman,[1999] where belief is co-defined by its interaction with desires and
intentions. This move would exclude a large set of legitimate and well-argued philosophical theories
that would deny that this simple scaffolding is enough for an entity to count as an outright belief, for
instance by pointing that it lacks the right representational structure. The scientific fragmentation of
the notion of belief has a philosophical counterpart that already led to strong eliminativist pushbacks
[Churchland, [1981]] and actively impedes empirical analysis on non-trivial, non-metaphorical levels.

Going with the intentional stance Given this outlook, a possible fallback is to adopt a very thin
notion of belief. The most liberal theory that we have for propositional attitudes is interpretation-
ism, with Dennett’s framework being the most popular choice [[Dennett, 1971} [1981]. In short,
interpretationists claim that when a system is too complex to be fruitfully understood by consid-
ering its design (e.g. what kind of algorithm it implements) or its physical properties (e.g. how
many molecules are there), our best shot at interpreting it is by adopting the intentional stance, i.e.,
understanding its behavior through mindreading. By this account, beliefs are useful abstractions
that we cast on the system for our epistemic purposes. There are several problems with this form
of interpretationism [Searle, [1992]]. We can seal the case by looking at the most relevant for our
purposes: interpretationism it is oo loose of a fit to accurately capture the kind of phenomenon that
we saw in probing studies on truth-sensitive activations. The intentional stance can be applied to
chess-playing symbolic algorithms or simple measuring devices. This leaves out the specificity of
finding sentential representations that are truth-sensitive, and places latent stream activations in the
same category as a thermostat. If we can ascribe beliefs by simply looking at the models’ outputs,
then probing the internals becomes an uninteresting task. From this theoretical fragmentation, we
turn to more empirical limitations of treating intermediate activations as candidate bearers of belief.

2 The inadequacy of intermediate representations

Where truth is measured The subject of analysis for the studies that are concerned to find a
direction of truth expressed by language models is typically the residual stream [Marks and Tegmarkl
2024, |Burns et al.,2024] or other intermediate states such as attention head pre-output representations
[Li et al 2024]. The working hypothesis is that if we can discriminate true from false prompts
by looking at that level through a mix of probing, interventions or visualizations, and if we are
successful on a series of further tests [Herrmann and Levinstein, 2024]], then we can say that those
representations, that treat the source sentences as being true or false, are, in a non-trivial sense,
belief-like. This is because they seem to be infernal to the model, as opposed to its utterances,
and truth-representing, i.e., directly encoding whether the prompt is true or false. Each of these
assumptions has some problems.

Misleading internalism Beliefs are usually taken to be internal to one’s mind, with a notable
exception [[Clark and Chalmers| [1998]]. By analogy, some interpretability work treats intermediate



activations as internal in a way that logits and outputs are not, making them better candidates for
belief-like states. We think this is a mistake. The problem with this view is that intermediate
representations are not infernal to the model’s weights, but merely mark intermediate states of
processing from prompt embedding to inferred logits. They are not more intrinsic to the model
than the logits themselves. Probing them is still an external analysis of the system’s behavior, just
at a different layer. To see this, imagine attaching a LayerNorm and unembedding matrix to an
intermediate layer. The model would output logits at that point, and we would call them ‘outputs’
rather than ‘internal states’. Conversely, we could take the final logits, re-embed them, and run them
through more transformer layers. In that case, the outputs would become ‘intermediate’ states: the
distinction between ‘internal’ and ‘external’ breaks down once we see that both are points in the same
pipeline. Logits and earlier representations are the same type of entities, so if we want to ascribe
belief-likeness to the latter, we should do the same for the former. If belief requires a genuinely
internal property, these activations do not qualify. Calling them ‘internal’ in the sense of mental states
misleads more than it clarifies.

Truth-sensitive vs truth-representing Another formidable obstacle in classifying intermediate
activations as being belief-like lies in the severe underdetermination that probing datasets naturally
embody: this has been acknowledged both by Marks and Tegmark| [2024] and by |[Levinstein and
Herrmann| [2025]]. While other problems from using probing classifiers can be mitigated or overcame,
for example by coupling probing studies with control tasks [Hewitt and Liang| 2019]] or interventions
[Belinkov, 2022], this issue seems fundamentally inescapable. As|Levinstein and Herrmann| [2025]]
note, every dataset that is explainable in terms of a single feature is also explainable in terms of a set
of correlated features. Such features, in the case of truth, can be easily inferred: ‘commonly believed’,
‘commonly found in the training data’, ‘asserted in textbooks’, and so on. This suggests that the
best way to interpret language model representations is by seeing them as truth-sensitive more than
truth-representing.

The problem with truth-sensitivity alone is that it is clearly not enough to qualify something as a
belief, since it can be easily found in a lot of instruments that do not exhibit any form of cognition.
To see why, imagine a simple and reliable polygraph, a lie detector responding to blood flow, small
muscular twitches, and so on. In a sense, such a device is inherently truth-sensitive, since it is able
to discriminate between false and true assertions from its users. Yet, the device clearly lacks the
representational structure that relates those assertions to their truth or falsity, and thus fails to be
truth-representing. The polygraph merely exploits correlations between bodily cues and deception,
without encoding or representing what makes a statement true or false. Ascribing beliefs to such
a system would therefore be, at best, purely metaphorical. Similarly, when a language model’s
intermediate representations respond to correlational features of text rather than encoding relations to
truth conditions, they should not be understood as genuinely truth-representing. Belief, by contrast,
presupposes some form of representational commitment to truth: an internal structure that purports
to capture how things are and can be evaluated as accurate or inaccurate [[Schwitzgebel, 2024]].
Conflating truth-sensitivity with such commitment, in this underdetermined case, is a bade case of
overreach. As we will see next, this conflation leads to both theoretical and practical complications in
our received notions and our relation with Al agents.

3 Consequences of believing

The good There may be a number of reasons to continue speaking of intermediate activations as
having a belief-like quality. For instance, doing that may provide a good abstraction that helps us
understanding the inner workings of a transformer: beliefs have, in fact, a lot of explanatory power
for our interpretation about other human agents, despite the theoretical fragmentation of the concept.
Similarly, framing interpretability results in terms that resonate with human cognitive concepts
can be an effective strategy for communicating relevant bits of information for broader audiences,
particularly in discussions of Al alignmentﬂ For example, knowing that certain activations may track
truth in ways that diverge from the model’s sampled outputs invites a healthy skepticism toward
the assertion-like character of those outputs. In this sense, the belief-like framing offers the most
compelling explanatory basis for efforts to build ‘lie’ detectors [Azaria and Mitchell, 2023| | Burns
et al.,2024].

'Thanks to one of the reviewers for pointing this out.



Some examples of overreaching However, opening the discourse to the possibility that language
models have anything akin to human beliefs has some consequences from our analysis of such
systems. First of all, the evidence collected for truth-sensitivity on intermediate activations opened
the door for some bold claims about language model cognition and agency. For instance, |Goldstein
and Levinstein| [2024] use the results to advocate for a mentalistic treatment of language models
that can eventually bring support of an analysis of Al wellbeing and moral patiency |Goldstein and
Kirk-Giannini| [2025]]. In another domain, [Williams and Bayne| [[2024]] use the notion of proto-belief
to set up the idea that language models could be understood as proto-asserters, performing speech
acts and being legitimate testifiers in our social community. The ambitious thought-logging project
that|Chalmers| [2025]] laid down can also be listed across these lines. The problem here is not that
accounts of Al cognition or agency are flawed in the first place; the problem is that a truth-sensitive
representation that does not fit the bill except for the thinnest, metaphorical sense in which we talk
about beliefs, should not be taken as evidence of sparks of cognition to construct theories that are
even more loaded and risky.

The problem with conceptual borrowing This problem arises because belief is a rich concept
from the inferential perspective: it has connections with epistemology [Dutant and Littlejohn, [2024],
speech act theory [Lackeyl |2008]], ethics [|Chignell, [2018]], and so on. Being this connected, mapping
the concept of belief to non-human systems leads to a paradigm case of conceptual borrowing [Floridi
and Nobre} |2024]]. This phenomenon happens when we graft a concept from a domain to another
one and retain all the additional baggage and implications that the notion carries. While an operative
notion of belief as a truth-sensitive representation may map well in language models, the implications
may not be this easy to support, and we may develop a theoretically flawed entity. This also has the
practical effect of spreading undue anthropomorphization without proper theoretical support. This
can have vicious consequences for people who interact with language models and lack access to a
clear-cut distinction between full-fledged human beliefs and ‘beliefs’ in the thinnest sense [Mlonyent,
2024| Holbrook et al.,[2024].

Theoretical clarity and pareidolia We can now weigh advantages and disadvantages of this
intentional talk. On the more liberal side, we have a communication strategy that simplifies a complex
object of inquiry and that fosters interest around a possibly relevant character of language models.
On the other hand, a more conservative approach would claim that this oversimplification carries
a baggage of bad consequences and that, being in its infancy, interpretability should stick to clear
and theoretically sound explanations before extending its threads by rushed analogies. We stand by
this last claim: interpretability researchers have the aim of providing explanations and tools to better
understand the processing and behavior of black-box models. This is a different task than trying
to fit large neural network in an Al narrative that specifically looks for human-like patterns in the
systems. We lack the possibility of flagging intermediate activations as beliefs, both because the
source theory is too scarce or confused to capture a single notion and because the evidential support
from our studies is limited itself. If we want to adhere to the aim of clarity and adequate explanations,
we should not give in to the temptation of simplicity and interesting upshots: a lesson that has already
made clear by instant classics in our literature [Nanda et al., 2023| |Wang et al., 2022].

4 Two conceptual engineering strategies

Amelioration by adapting human concepts The act of redefining the extension of old concepts to
let them adapt to new entities is a matter of conceptual engineering [Isaac et al., 2022} Himmelreich
and Kohler, [2022]]. More specifically, it is the way in which we ameliorate deficitary concepts and
correct the set of entities they range over for practical and theoretical reasons. The problem with
amelioration, when it comes down to mapping anthropocentric notions such as belief to Al systems,
is that those reasons should be stronger than the loss in theoretical clarity that we undergo due to
conceptual borrowing. This is a historical challenge of the whole ‘artificial intelligence’ program,
and it becomes more relevant the more hard to interpret and analyze Al systems become. For a
healthy mapping between human systems and artificial systems we have to be conservative with
each step, to avoid the obstruction and fundamental confusion that arises when we get stuck in
the web of inferential relations that theory-laden terms bring with them. If we do not have a clear,
orthodox theory of belief that we can implement without major cuts, then we should refrain to call
something a ‘belief” because some minimal properties of beliefs (not even exclusive to language



model representations) can be spotted in the activations. However, the research enterprise is not for
naught: we can use what we have to do much better than capture ‘belief-like’ representations.

De novo engineering A better alternative has been labeled as De Novo Engineering (DNE)
[Chalmers}, 2015]], the act of coining new concepts for the entities that we observe. DNE is ubiquitous,
both in philosophical and scientific practice: we can cite the concepts of explication or supervenience
for the first and the concepts of feature or grokking for the second, to bring examples which are
relevant to the context. Amelioration has the rhetorical advantage of preserving the old concept’s
semantic punch, and in the context of Al leads to the most fascinating avenues of comparative
cognition while staying on an intuitive level for laypeople. DNE, on the other hand, has stronger
theoretical advantages. First, by constructing brand new concepts, researchers can avoid unsatisfiable
accountability for competing theories, rich inferential networks and the misuse of the conceptual
role of the borrowed concept. This leads to theoretical freedom, swiftness and simplicity. Second,
note that if an entity like a truth-sensitive representation seems interesting from an interpretability
perspective, then our conceptual toolkit should be as much a perfect fit as possible for such entity.
Reducing concepts goes both ways: we trivialize beliefs when we range over the latent stream,
but we trivialize the latent stream when we ascribe it a belief-like quality, too. If we think that
truth-sensitivity can be theoretically fruitful, we should find our own terms to declare this property.
We would lose a lot of insight, for instance, if tokens were simply called ‘words’ because they are
‘word-like’. The same reflection applies to beliefs and intermediate activations.

The epistemic role of interpretability Which strategy to follow boils down to what we understand
the epistemic role of interpretability to be: what kind of niche does interpretability occupy in a larger
scientific backdrop? If interpretability should provide instruments and rhetorical devices to adapt
our human concepts to language models, then amelioration is a legitimate strategy. If, on the other
hand, we are concerned with theoretical clarity and proper, neutral description of phenomena that lie
inside transformers, then DNE gives us more freedom and rigor. Even if we want to proceed with
amelioration, however, we need crisp and correct concepts to revise and map to new systems: this
is not the case for belief, to date. We should wait for the science of belief to catch up with us. In
the meantime, if truth-sensitivity in representation is theoretically fruitful, we can work on our own
conclusions for that property. If we do a good job, we may merge at the crossroads with cognitive
science and philosophy in the future: detaching our notions from their domain is the best shot that we
have for meeting those fields with a strong track record of contributions.
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