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take to change that.

A model'’s certainty is a stylistic habit

I - THE TRAINING SIGNAL PROBLEM

RLHF rewards confident phrasing

During reinforcement learning from human feedback,
raters compare candidate responses and prefer confi-
dent-sounding ones — even when hedging would be
epistemically more accurate. A response stating “the
capital of France is Paris” scores higher than one saying “/
believe it is Paris — please verify.” Iterated across mil-
lions of comparisons, this pushes the model toward as-
sertive phrasing as a stylistic default.

The effect is strongest on difficult questions — precisely
where hedging is most warranted. Confident answers to
contested questions score well because they sound au-
thoritative, not because they are more accurate.

n The training signal rewards the appearance of

confidence, not its calibration.

Il - THE NEXT-TOKEN OBJECTIVE

Trained on text that is rarely hedged

Language models predict the next most probable token.
That probability reflects the statistical distribution of
training text — and most text is confidently written.
News articles state facts. Answers solve problems.
Hedged, qualified language is rare outside academic writ-
ing, which is a small fraction of the corpus.

The model is not hallucinating when it sounds certain
about uncertain things. It is doing exactly what it was
trained to do: generate probable continuations. The
problem is not the mechanism — it is what the mecha-
nism was trained on.
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models assert with certainty — and what it would

I - NO INTERNAL UNCERTAINTY MODEL

Nothing between the weights and the
words

When a model generates a token, it does not consult a
confidence register and then decide whether to hedge. It
simply produces the next probable token. There is no in-
ternal representation of epistemic state between the
knowledge in its weights and the language it outputs.

It cannot distinguish “I know this” from “confident com-
pletions were rewarded in training.” The two are indistin-
guishable at generation time, so both emerge in the
same assertive voice.

IV - THE SOCIAL DYNAMICS OF CONFIDENCE
Expertise is performed through confidence

Doctors, lawyers, teachers, and authoritative sources
write declaratively. A model trained on this communica-
tion has absorbed its sociology: confident language as-
sociates with competence. It sounds like an expert partly
because that is how experts write.

RLHF raters share the same social norms. Their prefer-
ence for confident outputs and the training distribution's
tendency toward confidence reinforce each other from
two directions simultaneously.

n It cannot distinguish “I know this” from “confident

completions were rewarded in training.”
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From Confident Text
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to Earned Confidence

THE STRUCTURAL FIX
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The gap between sounding confident and having earned the right
to be confident is the problem current Al does not yet solve.

V - WHAT CURRENT SYSTEMS DO

Three corrections — all at the output, none
at the architecture

CONSTITUTIONAL Al

A critique pass evaluates output against stated principles, in-
cluding epistemic humility. This improves calibration at the
margin — but the critique uses the same weights as the gen-
eration. The model marks its own work.

RETRIEVAL-AUGMENTED GENERATION (RAG)

External documents are injected into context. This improves
factual accuracy, but retrieval quality does not feed back into
output confidence. Whether the retrieved evidence strongly
or weakly supports a claim, the output is similarly assertive.

UNCERTAINTY INSTRUCTIONS

System prompts and training instruct the model to hedge.
This produces real improvements — but it operates at the
level of language, not epistemic structure. The model learns
to produce uncertainty-acknowledging phrases, not to repre-
sent its own epistemic state.

VI - WHAT A STRUCTURAL FIX REQUIRES

Decompose confidence into constraint
dimensions

Analytic epistemology identifies four distinct conditions
for justified belief. A system that scored these indepen-
dently, committed output only when each was satisfied,
and recorded which drove the score, would behave fun-
damentally differently from current systems.

P STRUCTURAL L LOGICAL

Does the output satisfy
hard domain constraints —

Is the output internally
consistent, free from
contradiction, and
consistent with the
supplied evidence?

regulatory rules, physical
laws, formal validity
requirements?

E EMPIRICAL S SOCIAL

Is the output grounded in
independently retrievable
external evidence — not

merely in model memory?

Does the output conform
to the accepted norms and
discourse conventions of
its target domain?

n These are corrections to the output, not fixes to the STABLE MEANING SPACE

architecture. M=PNLNENS

CONSTRAINT SCORE

THE DEEPER PROBLEM

Score(m) = wpP + wL + wE + wS

Symptoms treated. Causes untouched.

All current interventions share a limitation: they
address symptoms while leaving structural causes in

Confidence as a structural output of evaluation — not a
stylistic input to generation.

VIl - PROVENANCE AND ACCOUNTABILITY
A system that maintains beliefs, not just
text

Current systems have no provenance mechanism. An

place. Confidence in these systems is a linguistic
property of output, not a principled reflection of
epistemic state. The gap between sounding confident
and having earned the right to be confident remains

unaddressed. . .
output is generated and forgotten. If the evidence on

which it was implicitly based is later revised, there is no

way to identify affected outputs. A structurally account-
able system records, for each committed output, which
constraint dimensions drove the score — enabling de-
pendency-aware invalidation when constraints change.
This is the difference between a system that produces
text and a system that maintains beliefs.

CONSTRAINT-REGULATED COGNITIVE SYSTEMS -

Read the framework. Join the research program.

CRCS RESEARCH
Anil Patnaik - Quest Research Center

M +91 85277 62233
anilpatnaik.re@gmail.com

A substrate-neutral formal theory of hallucination and a buildable 7-layer
architecture for constraint-validated cognition. Scan for the paper and full
technical poster.
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