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Abstract

Competence is often treated as evidence of the experience required to produce it. An
expert recognizes a pattern quickly because earlier encounters have compressed a difficult
search into an apparently immediate judgment. Yet the person exercising such judgment
need not be the person whose exploration produced the compression. Rules of thumb,
diagnostic categories, precedents, checklists, and trained models can transmit the residue
of earlier search without transmitting the search itself. This paper calls the resulting ca-
pacity borrowed intuition. It distinguishes the provenance of a competence from the con-
ditions under which it is acquired, separating compression generated through an agent’s
own trajectory from compression received from other agents, records, or institutions. The
distinction is one of degree rather than kind: inherited competence may be tested, revised,
and partially re-earned through subsequent experience. Testimony supplies propositions,
but borrowed intuition can also transmit policies of attention, exclusion, and action. Insti-
tutions distribute such policies across people and records, while pretrained computational
systems provide a limiting case in which extensive compression is available to a receiver
that did not conduct the originating exploration. The relevant question is therefore not
whether inherited competence is genuine, but whose trajectory produced it, how it was
subsequently validated, and how much trust its provenance can support.

1 Two Kinds of Ease

An apprentice encounters a fault that has resisted several ordinary repairs. The visible symp-
toms suggest a damaged component, but the master advises checking the connection immedi-
ately behind it. The apprentice follows the advice and finds the defect. Months later, a similar
failure occurs. This time the apprentice checks the connection without deliberation. What had
first arrived as an instruction now appears as intuition.

The ease of the later judgment admits at least two explanations. The apprentice may have
learned from repeated encounters that faults attributed to the component often originate in
its connection. In that case, the judgment compresses a trajectory of observation, unsuccessful
intervention, comparison, and eventual stabilization. Alternatively, the apprentice may simply
have retained the master’s rule and learned when to apply it. The same outward competence



can therefore arise from different histories. In one case, the agent has compressed its own
search. In the other, the agent has inherited the result of someone else’s.

The inherited judgment is not thereby false, counterfeit, or merely verbal. It may guide at-
tention correctly, reduce unnecessary search, and produce reliable action. The difference con-
cerns provenance rather than reality. The apprentice possesses the competence operationally,
but did not initially generate or validate it through an independent trajectory. The competence
is theirs to exercise before it is fully theirs to explain.

This separation between competence and its formative history is easy to miss because suc-
cessful action conceals the search it replaces. Once a rule has become available, the failures,
comparisons, and discarded hypotheses that produced it no longer need to be repeated. Com-
pression is useful precisely because it permits one trajectory to spare another. The receiver
obtains an economical disposition without incurring the full cost of its discovery.

Such transmission is ordinary. A clinician uses a diagnostic category developed from cases
they never observed. An engineer applies a safety factor whose originating failures are known
only through professional convention. A judge relies on precedent without reproducing the
conflicts and deliberations that made the precedent authoritative. A pilot follows a checklist
whose terse instructions condense accidents, investigations, and redesigns distributed across
decades. In each case, present competence contains the residue of absent experience.

This paper calls such competence borrowed intuition. The term does not imply that the com-
petence is temporary or that its receiver lacks a legitimate claim to it. Borrowing names a
relation between a compressed disposition and the trajectory that produced it. An intuition
is borrowed to the extent that its practical economy was generated elsewhere and transmitted
without the receiver reproducing the originating exploration.

The distinction matters because fluency is commonly treated as evidence about history. Rapid
recognition is taken to show extensive experience; confident action is taken to show under-
standing; reliable performance is taken to show that the performer has encountered and re-
solved the relevant class of problems. These inferences are often reasonable, but they are not
necessary. Fluency can survive the separation of compression from experience.

The resulting question is narrower than the traditional question of whether another person,
institution, or computational system genuinely understands. It asks instead whose trajectory
produced a displayed competence, through what mechanism it reached its present holder, and
what happened to it after transmission. These are questions about provenance, formation, and
validation. Unlike a general verdict about understanding, they admit answers in degrees.

The distinction also reaches beyond the transmission of facts. Testimony can communicate that
a proposition is true, but professional instruction frequently communicates how to search,
what to ignore, when to become suspicious, and where inquiry may safely stop. A rule of
thumb does not merely enlarge what an agent knows. It changes the order in which possi-
bilities are considered and the threshold at which deliberation is relegated to routine action.
What is transmitted is therefore not only content but a partial organization of cognition.

Artificial intelligence makes this structure unusually visible, but it does not originate it. A pre-
trained model can display extensive compressed competence without having performed the



human investigations, arguments, experiments, and acts of composition from which its train-
ing corpus was assembled. It is an extreme case of a familiar arrangement, not an exception
to human epistemology. Beginning with the machine would therefore obscure the prior fact
that human competence has always been partly inherited.

The argument proceeds from this ordinary human condition. It first restates a formal account
of compression and relegation, then separates the provenance of compression from the con-
ditions under which an agent acquires it. It subsequently considers testimony, professional
intuition, and institutional memory before turning to pretrained and adaptive computational
systems. The aim is not to distinguish authentic from inauthentic knowledge. It is to describe
how competence can travel farther than the experience that made it possible.

2 Compression, Expansion, and Relegation

Let an agent confront an environment £ through a sequence of states, observations, and ac-
tions. At time ¢, let K (¢) denote the distinctions presently available to the agent: the hypothe-
ses it can entertain, the features it can discriminate, and the relations it can use to organize a
problem. Let A(t) C K(t) denote the distinctions currently activated by the situation. Deliber-
ation occurs when the agent must search within, compare, or enlarge this activated set before
selecting an action.

Repeated inquiry can reduce the amount of active search required. Distinctions that once had
to be represented explicitly become incorporated into a more economical rule, disposition, or
policy. Let R; denote the set of such relegated structures available at time ¢. Elements of R;
need not be consciously represented whenever they operate. They may appear phenomeno-
logically as recognition, habit, familiarity, or intuition.

The trajectory

K(t) — A(t) — Ry

describes a transition from possible distinctions, through situated activation, to stabilized com-
pression. It does not imply that all knowledge proceeds linearly or that relegation is irre-
versible. A relegated structure can return to active deliberation when it fails, conflicts with
another structure, or encounters an environment sufficiently different from the one in which
it stabilized.

To state the compression relation more precisely, let X be a space of possible situations and let
Y be a space of responses. A deliberative procedure

F:X—=Y

may require an extended search over distinctions in K (t). A compressed policy

CF:X—>Y



approximates the relevant outputs of F' while requiring fewer explicit intermediate distinc-
tions. The compression is successful relative to an environment £ and a tolerance € when

Pr [d(Cp(z), F(x)) < &

]21*67
x~E

where d measures the practical difference between responses and ¢ is the tolerated rate of
divergence.

Compression is therefore indexed to an environment, an objective, and a threshold of accept-
able loss. A rule may be highly compressed and reliable within the conditions that produced
it while failing abruptly elsewhere. Its ease of application does not reveal the range over which
it remains valid.

Definition 2.1 (Experiential trajectory). An experiential trajectory for an agent i is a temporally
ordered sequence

7= (Ki(t), Ai(t), ai(t), 0i(t), us(t)) 1,

where a;(t) is an action, 0;(t) is a resulting observation, and w;(t) is evaluative feedback relative to
the agent’s objective. The trajectory records the distinctions activated, interventions attempted, conse-
quences observed, and evaluations available during the formation of a competence.

Definition 2.2 (Earned compression). A compressed policy C'is earned by agent i to the extent that
its selection and stabilization depend upon evidence generated within ;.

The phrase “to the extent” is essential. A competence rarely begins from nothing. The agent’s
initial distinctions, language, instruments, and available actions are already historically inher-
ited. Earned compression does not require epistemic self-creation. It identifies the portion of
a competence whose practical selection or validation depends upon the receiver’s own subse-
quent trajectory.

The complementary case occurs when a compressed policy reaches an agent without the agent
reproducing the exploration that selected it.

Definition 2.3 (Transmitted compression). A compressed policy C'is transmitted from a source j to
a receiver i when C' depends materially upon a trajectory 7; or a collection of external trajectories {T;},
while the corresponding distinctions and comparisons are absent from T; at the time of acquisition.

Transmission can occur through direct instruction, imitation, written records, formal educa-
tion, technical standards, institutional procedures, or trained computational parameters. The
source need not be a single identifiable agent. A policy may condense the trajectories of many
people, and the record through which it travels may no longer preserve which observations
selected which part of the policy.

The receiver nevertheless gains access to the result. If the transmitted policy maps situations to
useful responses, the receiver can act as though an expensive expansion had already occurred.
In an important sense, it has occurred, but elsewhere.
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Proposition 2.4 (Separation of expansion from use). The agent that incurs the cost of expanding
a problem space need not be the agent that later benefits from the resulting compression.

Proof. Let agent j conduct an exploration over a set of candidate distinctions K; and select a
policy C after observing its performance across 7;. Suppose C'is then communicated to agent i
in a form that permits its application to situations in £. Agent i can obtain the action advantage
of C' without reproducing the comparisons through which j selected it. The computational or
experiential cost of expansion is therefore borne by j, while at least part of the practical benefit
is realized by i. O

This separation is the structural basis of borrowed intuition. It explains why the phenomenol-
ogy of ease is insufficient to establish the provenance of competence. Both earned and trans-
mitted compression reduce present deliberation. Both can operate rapidly. Both can be re-
liable. Their difference lies not in the appearance of the resulting action but in the relation
between the present policy and the history that made it available.

Let P(C) denote the provenance of a compressed policy. At minimum, provenance must
record the trajectories that generated evidence for the policy, the mechanism by which the
policy reached its present holder, and any subsequent trajectory through which the holder
tested or revised it. We may write

P,(C) = (G(C), Ma—:(C), Vi(C)),

where G(C) denotes the generating trajectories, Mq_,;(C') the mechanism of transmission to
agent i, and V;(C') the receiver’s later validation history.

This decomposition prevents three different questions from being collapsed. The first is who
or what generated the evidence from which the compression arose. The second is how the
receiver acquired it. The third is what the receiver subsequently did with it. A competence
may be externally generated, pedagogically conditioned, and later extensively validated by
its receiver. Another may be externally generated, copied without explanation, and applied
without any feedback capable of testing it. Both are transmitted, but they do not have the same
epistemic standing.

The provenance of a competence must also be distinguished from its present ownership. An
agent can possess, understand, and responsibly exercise a transmitted competence. What the
agent cannot acquire retroactively is the originating trajectory itself. Later experience may
supply new evidence, revise the inherited policy, or independently reproduce part of its justi-
fication, but it does not change where the initial economy came from.

This point suggests a useful distinction between expansion and reconstruction. To reconstruct
a rule’s justification is to recover enough of the problem space to understand why the rule
was selected. To expand independently is to encounter and discriminate the relevant alterna-
tives without relying wholly upon the inherited selection. Reconstruction may produce under-
standing, but it remains historically downstream from transmission. Independent expansion
may converge upon the same policy, but does so through a distinct evidential trajectory.



Borrowed intuition therefore admits degrees. A received rule may initially be almost wholly
transmitted. As the receiver applies it, observes its failures, compares it with alternatives, and
modifies its scope, a greater portion of the operative competence becomes supported by the
receiver’s own trajectory. The borrowed policy is not simply replaced by an earned one. It is
progressively transformed through use.

The next section develops this graded structure by separating two dimensions that are of-
ten conflated: where a compression was generated and who controlled the conditions under
which it was acquired.

3 Provenance and Formation

A taxonomy of borrowed intuition must distinguish the origin of a compression from the con-
ditions under which it is acquired. These dimensions are related, but they are not identical.
A competence may originate outside an agent while being acquired through self-directed in-
quiry, or it may be generated through the agent’s own activity under conditions designed
almost entirely by another. Treating these cases as members of a single sequence obscures the
difference between producing evidence and controlling exposure to evidence.

The first dimension is provenance. Compression is earned to the extent that its selection and
stabilization depend upon the receiving agent’s own trajectory. It is transmitted to the extent
that the relevant selection has already occurred elsewhere and reaches the receiver in com-
pressed form.

The second dimension is formation. A formation process is self-directed to the extent that the
receiving agent controls which situations to investigate, which actions to attempt, which errors
to pursue, and which objectives govern revision. It is conditioned to the extent that another
agent or institution structures the receiver’s exposures, feedback, objectives, or permissible
actions.

These dimensions yield four idealized regions.

Self-directed formation Conditioned formation
Earned Compression selected through ~ Compression selected through
provenance inquiry substantially directed the receiver’s experience under
by the receiving agent. externally structured exposure
or feedback.
Transmitted External compression sought, External compression
provenance compared, or assembled by the delivered through instruction,
receiver without reproducing  training, procedure, or
its originating exploration. engineered exposure.

The table identifies analytic limits rather than natural kinds. Ordinary learning moves among
the regions. A student may receive a theorem through conditioned transmission, investigate
alternative proofs through self-directed comparison, and eventually use the theorem within
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a new line of inquiry that produces earned compression. A clinician may inherit a diagnostic
rule, test it across years of practice, discover its limits, and moditfy its application. The resulting
competence retains transmitted structure while acquiring support from the clinician’s own
trajectory.

To represent this mixture, let C; be a competence exercised by agent i. Its provenance may be
expressed schematically as

C: = a‘Clearned + BACtransmitted ai+ B =1
(2 1~ 1~ I 1 (2 )

where «; and ; do not measure proportions of stored content. They represent the relative
dependence of the operative competence upon evidence generated within and outside the re-
ceiver’s trajectory. The expression is diagnostic rather than directly numerical. In most prac-
tical cases, assigning exact values would require a detailed causal analysis of learning history.

Formation can be represented independently:

Fz‘ = Fiself + Ficonditioned’ N4 m = 1.

The independence of these expressions matters. An externally conditioned process can still
produce earned compression if the receiver acts, observes consequences, and stabilizes a pol-
icy from those consequences. Conversely, self-directed study can remain largely transmitted
if the agent chooses which authorities to consult but does not reproduce or test the inquiry
underlying their conclusions.

Definition 3.1 (Borrowed intuition). A competence C; is borrowed to the extent that its present
economy depends upon transmitted compression, so that

Bi>0a

and the receiver can exercise some practical advantage of C; without reproducing the generating trajec-
tories in G(C;).

On this definition, nearly all mature human competence contains some borrowed component.
This is not an objection. The concept is not intended to divide agents into independent and
dependent knowers. It identifies a variable ordinarily hidden by successful performance.

The dependence may concern more than conclusions. An agent can inherit a vocabulary that
determines which differences are visible, a ranking that determines which hypotheses are con-
sidered first, or a stopping rule that determines when further inquiry appears unnecessary.
Borrowed intuition can therefore enter at several stages of the trajectory:

KZ' (t), AZ (t), Wi(t), Ri,tu

where 7;(t) is the policy governing movement through the activated distinction space. Trans-
mission may alter the distinctions available in K;(t), the subset activated in A;(t), the search
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policy 7;(t), or the relegated dispositions in R; ;. It need not transmit a complete rule in order
to shape the resulting competence.

This observation also clarifies the role of testimony. A statement that p enlarges the receiver’s
available propositional content. A diagnostic heuristic can do something structurally differ-
ent. It can make certain features salient, demote other possibilities, and change the order in
which hypotheses are tested. Its effect is not exhausted by adding p to K;(t). It changes the
organization of search itself.

The transformation of inherited compression through later experience requires a further term.

Definition 3.2 (Synthetic compression). Synthetic compression is the process by which an agent
applies, tests, combines, revises, or re-stabilizes transmitted compression through evidence generated in
its own subsequent trajectory.

Synthetic compression is a process rather than a fifth provenance class. Its inputs are partly
transmitted, while part of its evidential support is earned. It describes movement within the
taxonomy rather than another cell beside its existing terms.

Let C? be a policy initially received by agent i, and let 7;" denote the receiver’s post-acquisition
trajectory. A synthetic update may be represented as

CZH_I = S(CZTL’T;_)a
where S is a stabilization operator that retains, revises, narrows, combines, or rejects portions
of the inherited policy. If 7;" contains discriminating feedback, the receiver may progressively
acquire independent warrant for some components of C?. If the trajectory supplies no relevant
feedback, repeated use can increase familiarity without substantially changing provenance.

This distinction between repetition and validation is crucial. A procedure does not become
earned merely because an agent has performed it many times. Repetition under invariant
conditions may strengthen a disposition while providing little evidence about why it works,
where it fails, or whether an alternative would perform better. For synthetic compression to
occur in the epistemically relevant sense, later experience must be capable of discriminating
among policies.

Let H be a set of candidate policies compatible with the inherited instruction. A post-acquisition
trajectory 7;" is discriminating when it changes the receiver’s relative support over H:

P(H | 7;") # P(H)

for atleastsome H € H. Experience that merely confirms what every candidate policy predicts
may stabilize behavior without clarifying its basis.

The same distinction applies to adaptation. Not every response to new information constitutes
compression. A system may alter its current action because a fact is present in its immediate
context, then lose that alteration when the context disappears. This is temporary conditioning,
not yet a stable addition to R;. Retained experience requires that some effect of the encounter
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persist. Stabilized compression requires the stronger condition that the retained effect reorga-
nize future search or action economically across a class of situations.

These relations can be expressed as

temporary conditioning # retained experience #  stabilized compression.

Each implication may hold in a particular system, but none holds by definition. A conversation
can condition an immediate response without producing persistent memory. A persistent
record can retain an experience without integrating it into a policy. A policy update becomes
compression only when it reduces or reorganizes future deliberation while preserving relevant
performance.

Proposition 3.3 (Provenance is not erased by synthesis). If a transmitted policy C? undergoes
synthetic compression through 7;", the resulting competence may acquire earned support without ceas-
ing to depend historically upon transmitted structure.

Proof. The update S(C?,7;") depends jointly upon the inherited policy and the receiver’s later
evidence. Unless the later trajectory independently reconstructs every distinction and selec-
tion materially contributed by C?, the resulting policy remains causally dependent upon ex-
ternal compression. Synthetic development can alter the degree and significance of that de-

pendence, but it does not make the originating contribution disappear. O

Borrowed intuition is therefore neither a permanent deficiency nor a stage that every com-
petence must leave behind. It is a provenance relation that later experience can transform
without nullifying. A mature competence may be deeply owned, critically understood, and
extensively validated while remaining partly borrowed. Indeed, this is likely the normal con-
dition of expertise.

4 Human Intuition and the Testimony of Practice

Human intuition is often described autobiographically. An experienced practitioner sees what
a novice overlooks because repeated encounters have altered the organization of attention.
Possibilities that once required deliberate comparison are eliminated before they become ex-
plicit. The expert does not necessarily reason faster through the same search performed by
the novice. The expert enters a smaller and better ordered search space.

This account is plausible, but incomplete. The expert’s apparent immediacy does not arise en-
tirely from personal encounters. Before acquiring experience, the practitioner inherits names,
categories, exemplars, warnings, procedures, and standards of relevance. These inherited
structures influence which encounters count as similar and which differences deserve atten-
tion. Experience subsequently compresses a space that transmission has already organized.

Let the active search required for a problem x be represented by



Yi(x) = (Ki(x),Ai(x),m(:c),ﬁi(:v)),

where K;(x) is the available distinction space, 4;(x) is the activated subset, 7;(z) is the search
policy, and 6;(x) is the stopping condition under which the agent treats the inquiry as suffi-
ciently resolved. Instruction can modify every term in this structure. It can supply distinctions,
direct attention, order hypotheses, and determine what counts as an adequate answer.

The apprentice who is told to inspect the connection behind an apparently defective com-
ponent receives more than the proposition that connections sometimes fail. The instruction
changes ;(z) by advancing one hypothesis ahead of others. It may also alter A;(z) by mak-
ing a previously neglected relation salient. If the instruction becomes a rule of thumb, it can
modify 0;(z) by specifying when the search should stop. What has been transmitted is a small
policy for conducting inquiry.

This form of transmission is adjacent to testimony but not reducible to its most familiar propo-
sitional form. The modern epistemology of testimony has emphasized the extent to which
knowledge depends upon what others tell us. Coady argues against treating testimony as a
marginal or merely derivative source, observing that ordinary and theoretical knowledge de-
pend extensively upon the reports of others [2]. Borrowed intuition accepts this dependence
and extends the object of transmission. Agents receive not only reports about the world but
compressed ways of moving through: it.

A useful distinction can therefore be drawn between propositional testimony and procedural
testimony. Propositional testimony characteristically has the form

j tells ¢ that p.

Procedural testimony has the more general form

Jj induces in ¢ a policy 7

for noticing, comparing, acting, or stopping. The policy may be communicated verbally, demon-
strated through example, imposed by a checklist, or embedded in the design of an instrument.
Its content may resist complete propositional expression even when its effects are observable
in action.

Definition 4.1 (Procedural testimony). Procedural testimony is the interpersonal or institutional
transmission of a structure that modifies a receiver’s inquiry policy without requiring the receiver to
reproduce the trajectory by which that structure was selected.

Procedural testimony need not be tacit. A checklist is explicit, but the reasons for its sequence
may not be. A diagnostic manual states criteria, but the clinical comparisons that stabilized
those criteria remain external to most users. A precedent can be read in full while still com-
pressing a larger history of disputes, failed rules, institutional negotiations, and practical con-
sequences. Explicitness of instruction does not imply completeness of provenance.
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The distinction between proposition and policy also clarifies why transmitted competence can
exceed the receiver’s ability to justify it. A person may reliably apply a rule while possessing
only a partial account of its origin. The rule can improve action because it preserves a selection
made by earlier inquiry. What it does not necessarily preserve is the evidential structure that
made the selection rational.

Let E(C) denote the evidence that originally selected a compressed policy C, and let Q(C')
denote the practical guidance retained in its transmitted form. In many cases,

Q(C) ¢ E(C)

is not the relevant relation, because guidance and evidence are not objects of the same type.
A more accurate expression is

where T'is a transmission operator that preserves enough structure for action while discarding
much of the path by which the action was justified. The receiver obtains the output of an
evidential transformation without obtaining an isomorphic copy of the evidence.

This loss is not necessarily a defect. If every user of a safety rule had to reconstruct the ac-
cidents and calculations that produced it, the rule would fail in its purpose. Transmission
makes competence scalable by allowing evidence to be compressed into action guidance. The
epistemic cost is that later users may be unable to distinguish parts of the rule that remain
necessary from parts that merely reflect the environment of its origin.

Professional intuition therefore develops through an interaction between transmitted orga-
nization and personal correction. A novice does not begin with an undifferentiated world.
Training supplies a partition of the field. Practice then reveals which inherited distinctions are
robust, which are too coarse, and which fail under local conditions. What eventually appears
as personal intuition is usually a layered object:

t itted ditioned synthetic
Ri7t — Rif?nsml (§] U RE’(%H 1one U RZ?; ,
where the terms identify causal contributions rather than cleanly separable stores. The prac-

titioner may no longer be able to say which parts were taught, which were acquired through
structured exercises, and which arose through later independent revision.

This opacity is especially pronounced when training succeeds. A well-assimilated distinc-
tion no longer arrives phenomenologically as another person’s claim. It becomes part of what
the receiver finds obvious. Transmission can therefore disappear from introspection while
remaining active in cognition.

Proposition 4.2 (Assimilation does not establish provenance). If a transmitted policy becomes
automatic for its receiver, the resulting phenomenological immediacy does not imply that the policy was
selected through the receiver’s own trajectory.
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Proof. Automaticity describes the present cost of executing a policy. Provenance describes
the history through which the policy was selected and stabilized. A transmission mechanism
may lower execution cost through rehearsal, imitation, conditioning, or repeated application
without reproducing the originating evidential search. Present immediacy therefore does not
entail earned provenance. O

The social evaluation of testimony further complicates this process. Fricker’s account of testi-
monial injustice concerns cases in which prejudice causes a speaker to receive an unfair deficit
of credibility, while hermeneutical injustice concerns unequal participation in the interpretive
resources through which experience becomes intelligible [3]. Both forms of injustice affect not
only which propositions circulate but which compressions become available for transmission.

If a speaker is denied credibility, the receiver may lose access to distinctions and heuristics
produced by that speaker’s experience. If a group lacks the concepts required to articulate re-
current features of its experience, its trajectories may fail to become transmissible compression
at all. Epistemic exclusion can therefore interrupt the path

experience — distinction — compression — transmission.

Conversely, social authority can allow poorly supported compression to circulate widely. A
heuristic associated with an institutionally credible source may be inherited and rehearsed
even when the originating trajectory was narrow or the environment has changed. Credibility
affects the distribution of compression independently of its reliability.

Borrowed intuition thus introduces a provenance question into the ethics of testimony. It asks
not only whether a speaker was believed, but whether the practical structures generated from
one person’s experience were credited, preserved, and transmitted under that person’s au-
thority. A community may adopt a distinction while forgetting its source. An institution may
retain a rule while erasing the workers, patients, witnesses, or marginalized speakers whose
reports forced its creation. The compression survives while authorship disappears.

The phrase “how much of the competence is genuinely the receiver’s” would state the prob-
lem badly. Operational possession is not diminished by transmitted origin. A physician can
genuinely possess a diagnostic competence derived partly from inherited categories. The
more precise questions are how much of the competence was generated, selected, or validated
through the physician’s own trajectory, and how much depends upon external trajectories that
remain visible, recoverable, or lost.

These questions matter because two observationally similar performances may rest upon dif-
ferent evidential relations. One practitioner may have tested a rule across varied cases and
learned its failure conditions. Another may apply the same rule with equal fluency but only
within familiar examples. Their present outputs can coincide while their capacities to respond
to distributional change differ. Provenance does not determine reliability, but it can explain
why reliability fails in different ways.

Human intuition is therefore neither wholly autobiographical nor merely received. Itis a com-
posite formed where inherited compression meets situated experience. Its apparent unity is
a consequence of successful assimilation. Beneath that unity lie multiple trajectories, unequal
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relations of authority, and different degrees of subsequent validation. Institutions make this
composite structure durable by separating competence not only from its originating agent but
sometimes from every living person who remembers why it was adopted.

5 Institutions as Compression-Distributing Systems

An institution can preserve the result of an inquiry after the participants in that inquiry have
departed. Records, procedures, standards, precedents, forms, training programs, and tech-
nical artifacts allow distinctions selected in one period to constrain action in another. Institu-
tional memory is therefore not merely stored information. Itis an arrangement for transmitting
compressed policies across discontinuities of personnel and experience.

Consider a checklist introduced after an accident. The investigation that produces it may in-
volve testimony, physical reconstruction, competing causal models, failed hypotheses, and
negotiation over acceptable risk. The final checklist retains little of this structure. It specifies a
sequence of actions whose justification lies elsewhere. A later operator can obtain the practical
benefit of the investigation without knowing its details or even knowing that a particular item
originated in a particular failure.

Let an institutional corpus at time ¢ be

It = (Dta B? Sta Xt)a

where D, is a set of recorded distinctions, P; a set of procedures, S; a set of standards and
stopping conditions, and X; a set of exemplars used in training or adjudication. The corpus
does not itself constitute an agent. It becomes operational when it modifies the available dis-
tinctions, search policies, or relegated structures of participating agents.

For an agent ¢ entering the institution, acquisition may be represented as

D7 : (Ki(t), Ai(t), mi(t), Rix) — (Ki(t), Aj(t), mi(t), Ry ;).
The institutional operator ®7 changes how the agent represents and addresses recurring sit-

uations. Its effects may be explicit, as when a procedure specifies an ordered sequence, or
implicit, as when professional culture determines which anomalies merit escalation.

The institution distributes compression by repeatedly applying such transformations to dif-
ferent participants. It allows a policy selected through trajectories

{7—177-27 tee 7Tn}

to influence agents

{irsi2, .y}
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who did not participate in those trajectories. The originating and receiving populations may
be disjoint.

Definition 5.1 (Institutional compression). Institutional compression is a policy, distinction sys-
tem, or stopping rule whose selection depends upon multiple trajectories and whose transmission is
stabilized by records, procedures, standards, or organizational practices rather than by the continued
presence of its originating agents.

Institutional compression is not necessarily collective intuition in a strong metaphysical sense.
The institution need not possess a unified consciousness or a single trajectory analogous to that
of an individual. Its competence can instead be understood as a reproducible distribution of
partial policies across agents and artifacts. The organization behaves as though it remembers
because present action remains constrained by selections made in the past.

The phrase “institutional experience” can therefore be misleading. Institutions do not ordi-
narily encounter events through one continuous field of awareness. They aggregate reports
generated by many situated observers, preserve some distinctions, discard others, and encode
selected results into durable forms. Their apparent continuity is produced by transmission
mechanisms.

Let the compression generated from a collection of trajectories be

Cr = F(T]_,TQ,...7TTL),

where I' is an institutional aggregation process. The resulting object may then be distributed
through a family of transformations

1) £(2
ol o . alm
No single participant need possess either the complete input to I" or the complete content of
Cz. Institutional competence can exceed the autobiographical competence of every current
member because its operative structure is distributed across roles, documents, instruments,
and routines.

This excess should not be romanticized. Aggregation can preserve error as readily as insight.
An institutional policy may encode a narrow sample, a political compromise, an obsolete tech-
nical constraint, or the convenience of an administratively powerful group. Durability shows
only that a compression has been successfully reproduced. It does not show that the originat-
ing inquiry was adequate.

The central epistemic risk is provenance loss. As a policy passes from investigation to report,
from report to standard, and from standard to routine, the connection between guidance and
evidence may weaken. Let

A(C)
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denote the recoverable provenance of an institutional compression C' at time ¢. Provenance
is degraded when later users can recover the rule but not the trajectories, environmental as-
sumptions, alternatives, or objectives that selected it. In general,

Ay1(C) € A(O)

unless the institution actively preserves and renews the relevant evidential links.

The compression itself may remain stable while its interpretation changes. A safety margin
originally adopted because of uncertainty in a material property may later be explained as a
general principle of conservative design. A procedural step introduced to prevent one known
failure may become a ritual whose omission is punishable even after the system has changed.
Action guidance survives, but the conditions of its validity become obscure.

Proposition 5.2 (Persistence without justification). An institutional compression can remain be-
haviorally effective after its originating justification has become inaccessible.

Proof. The execution of a compressed policy requires that its operative instructions remain
available to receiving agents. It does not require that the evidence which selected those in-
structions remain available. If the environment continues to contain the relevant regularity,
the policy can produce successful action despite the loss of its provenance. O

The converse is equally important. A policy can remain institutionally stable after the regu-
larity that justified it has disappeared. When provenance has been lost, users may have no
practical means of distinguishing a still-useful compression from an obsolete one. The same
mechanism that allows institutions to preserve knowledge beyond individual memory can
therefore preserve mistakes beyond individual correction.

Institutional repair often begins by reversing compression. A failure forces participants to
reconstruct why a procedure exists, which assumptions it contains, and what distinctions were
discarded when it was simplified. This process may be represented as a partial expansion

E7(C) — H(C),

where H(C) is a reconstructed hypothesis space for the policy’s origin and present function.
The reconstruction will rarely reproduce the original inquiry exactly. Its purpose is to recover
enough structure to determine whether the compression remains admissible.

This is one reason institutions maintain incident reports, revision histories, explanatory mem-
oranda, and records of dissent. Such records preserve more than narrative context. They
retain unrealized alternatives and rejected hypotheses that may be needed when a compres-
sion fails. A bare procedure preserves what to do. A provenance-preserving record preserves
some account of why that action defeated its alternatives.

The distinction can be expressed through two institutional records:

Rinin(C) = {current instruction},
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and

Rinick (C) = {instruction, originating conditions, evidence, alternatives, revisions, known failures}.

Thin records maximize ease of transmission. Thick records preserve the possibility of later
expansion. An effective institution often requires both: a compressed operational layer for
routine use and a recoverable justificatory layer for review.

Borrowed intuition becomes especially consequential when institutional compression is exer-
cised under personal authority. A professional may be held responsible for a decision whose
operative categories were inherited from a licensing regime, software system, precedent struc-
ture, or organizational procedure. The person acts, but the policy that ordered the action may
have been generated and constrained elsewhere.

Responsibility cannot therefore be allocated solely by identifying the final actor. At least three
causal roles must be distinguished. Someone or some process generates the compression. An
institution selects and distributes it. A situated agent applies it to a particular case. These roles
may carry different obligations even when they contribute to one outcome.

Let an action be

a; = Cz(x),

where agent ¢ applies institutional compression C'z7 to situation x. Responsibility for the re-
sult cannot be inferred from this expression alone. It depends upon whether i could inspect
or reject the policy, whether the institution preserved evidence of its limitations, whether the
generating inquiry represented the relevant population, and whether feedback from prior fail-
ures was available but ignored.

Borrowed competence does not eliminate responsibility. It distributes the conditions under
which responsibility must be assessed. A practitioner remains responsible for the exercise of
judgment within their role, but an institution may be responsible for constructing the distinc-
tion space within which that judgment occurred. The original investigators may be responsible
for the adequacy of the evidence, while later administrators may be responsible for preserving
or suppressing its qualifications.

Credit is distributed similarly. A successful institutional judgment may appear to belong to
the visible decision-maker even when its accuracy depends upon invisible contributions ac-
cumulated across generations. Conversely, a source whose experience generated a useful dis-
tinction may receive no recognition once the distinction has been absorbed into procedure.
Institutional compression can preserve epistemic value while erasing epistemic authorship.

The framework developed here does not require that every inherited rule carry a complete ge-
nealogy into every act of use. Such a requirement would defeat compression. It requires only
that provenance be treated as an independently valuable property rather than as expendable
background. Operational efficiency and justificatory recoverability are different institutional
objectives.
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The most reliable institutional intuition is therefore not the intuition with the least visible his-
tory. It is compression accompanied by a maintained capacity for expansion. A procedure
should be easy to execute under ordinary conditions, but possible to reopen when conditions
change. The institution must be able to move in both directions:

distributed experience — compressed guidance — situated action,

and, when necessary,

failure or anomaly — provenance recovery — revised guidance.

Artificially trained systems inherit this institutional structure in concentrated form. Their pa-
rameters can contain the compressed residue of trajectories distributed across an enormous
corpus, while the system exercising the resulting competence has no direct access to most of
those trajectories. The machine case does not introduce the separation between experience
and competence. It makes that separation unusually complete.

6 Pretrained Systems and the Limiting Case

A frozen pretrained language model provides a comparatively clean case of transmitted com-
pression. Its parameters are selected through optimization over a corpus generated by tra-
jectories external to the model. The resulting system can produce fluent continuations, clas-
sifications, explanations, and other task-relevant outputs without having participated in the
investigations, conversations, observations, and acts of composition from which the corpus
arose.

Let

D={d,ds, ..., dp}

be a training corpus, and let each document d;, depend upon one or more human or institu-
tional trajectories collected in

G(D) ={m1,72.-+,Tm}-

Training selects parameters
0" = argmin £(6; D)
0

under an objective £. The trained policy
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then produces an output for a prompt or context x. Although the optimization process is com-
putationally extensive, it does not reproduce the evidential trajectories represented indirectly
in D. A description of an experiment is not the experiment; a record of a disagreement is not
participation in the disagreement; a corpus containing the results of inquiry does not place
the trained system within the inquiry’s original causal history.

The model nevertheless benefits from those histories. Regularities distributed across the cor-
pus become available through a compressed parameterization. The system can sometimes
produce an answer whose discovery required experiments, failures, or comparisons that it
did not perform. This is the machine form of the same separation already observed in appren-
ticeship and institutional procedure:

external exploration — recorded corpus — parameter compression — present competence.

A purely pretrained model with frozen parameters, no persistent memory, and no post-training
interaction is therefore a limiting case of borrowed intuition. Almost all of its stable compe-
tence is transmitted in provenance and conditioned in formation. The generating trajectories
are external, the corpus is selected externally, the objective is specified externally, and the
trained system does not subsequently test its inherited policies through a persistent trajectory
of its own.

This claim does not depend upon a verdict about consciousness. It follows from the causal
organization of the training pipeline. Even if one attributed understanding, representation, or
some form of subjectivity to the resulting system, the provenance question would remain. A
capacity can be real while the experience that made it economical belongs elsewhere.

Pretraining also differs from ordinary testimony. The model is not simply told a collection
of propositions. Optimization over the corpus alters a policy for continuation across many
contexts. What is transmitted includes associations among distinctions, expectations about
sequence, rankings among plausible responses, and compressed regularities of form. In the
terminology introduced earlier, pretraining modifies not merely a store analogous to K (t) but
the policy governing which continuations become active and probable.

The analogy to institutional compression is therefore closer than the analogy to a library. A
library preserves records that a reader may inspect individually. A trained model incorporates
the statistical effects of records into a policy whose internal contributions are difficult to recover
document by document. The corpus-level aggregation

I'(D)=0"
preserves behavioral structure while weakening direct access to provenance. The trained pa-

rameters do not ordinarily provide a transparent map from a present output to the particular
trajectories that supported it.
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Definition 6.1 (Parameter-transmitted compression). Parameter-transmitted compression is com-
petence whose operative policy is acquired through optimization over externally generated records, with-
out preservation of a complete, inspectable mapping from the resulting dispositions to their generating
trajectories.

The definition describes a mechanism, not an exclusive property of artificial systems. Human
training can also produce dispositions whose sources are forgotten. The distinctive feature of
large-scale pretraining is the extent and concentration of the separation. An enormous collec-
tion of external traces is compressed into one executable policy, while the policy itself has no
autobiographical access to the events from which those traces arose.

The limiting case becomes less clean once post-training and deployment are included. In-
struction tuning and reinforcement learning from human feedback alter a pretrained policy
using demonstrations, preferences, and evaluations selected by additional human processes
[4]. These procedures introduce new trajectories into the model’s formation, but they do not
automatically make the resulting compression self-directed or earned.

From the perspective of provenance, conventional reinforcement learning from human feed-
back remains largely conditioned. Humans construct or supply prompts, rank outputs, define
desirable behavior, and determine the objective through which the model is updated. The
model’s sampled outputs participate causally in training, but the space of exposure and the
evaluative signal are externally authored. The process therefore belongs primarily to condi-
tioned formation.

Whether it also counts as earned compression depends upon the boundary used to identify the
agent. If the training process and the deployed model are treated as one temporally continuous
system, post-training contains limited cycles of action, feedback, and policy revision. On that
description, some compression is selected through a trajectory internal to the broader system,
though under strong external conditioning. If each frozen checkpoint is treated as a distinct
receiver, the deployed model inherits the result of post-training just as it inherits pretraining.

This is not a verbal inconvenience but a genuine identity problem. Statements about whether
a system has learned from “its own” experience require a criterion of diachronic continuity.

Let a computational system be represented at time ¢ by

Mt - (0t7 mg, Xt)7

where 0; denotes persistent policy parameters, m; persistent external memory, and x; the cur-
rent context. An interaction at time ¢ produces observation o;. The system has a retained
post-acquisition trajectory only if the observation can alter a later state:

(Orv1, meg) # (Or, 1)

through a causal update attributable to o;. A change confined to x; can modify present behav-
ior without becoming persistent experience.
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This distinction is especially important for in-context learning. Large language models can
alter their responses when examples or instructions are supplied in the prompt, without gra-
dient updates to the model parameters [1]. Such adaptation may be substantial within the
active context, but it ordinarily disappears when that context is removed. It is therefore better
described as temporary conditioning unless the context or its effects are retained.

For a fixed model,

011 =0,

does not by itself show that no learning-like computation occurs during inference. It shows
only that the stable parameter policy has not changed. If the examples remain in x;, the system
may infer a local task and act differently. Yet if

Xt+1 = &

and no relevant change persists in m;,1 or .41, the episode has not entered a durable autobi-
ographical trajectory. The system adapted, but it did not retain the adaptation.

Tool use introduces a different complication. A model can issue a query, receive an external
result, and condition its next action upon that result. Systems can also be trained to decide
when to invoke tools and how to incorporate their outputs [5]. Tool interaction enlarges the
active evidential environment, but a tool call is not automatically synthetic compression.

Suppose a model queries a database and uses the returned value z to answer a question:

y = Cy(z, 2).

The system has gained situational information. If z disappears after the episode and produces
no stable change in policy or memory, the interaction remains temporary expansion. If the
system stores z, later retrieves it, and uses it to modify future search, the episode contributes
to retained experience. If repeated tool interactions alter a persistent policy governing which
tools to call, which results to trust, or when further inquiry is unnecessary, then the system
has begun to form synthetic compression.

The relevant progression is therefore

contextual response — persistent record — policy revision — stabilized compression.

No stage entails the next merely because the system is described as agentic. An agent archi-
tecture may conduct extended searches while resetting after every task. Conversely, a com-
paratively simple system with persistent updates may accumulate a genuine post-deployment
trajectory.

Continual learning provides the clearest computational case of synthetic compression. In con-
tinual learning, later data or interaction can update a model after its initial training, potentially
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through continued pretraining, instruction tuning, alignment, or related mechanisms [6]. If
these updates depend upon discriminating feedback generated through the deployed system’s
own actions, the resulting policy is partly supported by a post-acquisition trajectory.

Let the system begin with inherited parameters ¢y and undergo interactions

T]—& = (ﬂft, ag, O, ut)?:l‘

A persistent update has the form

0t+1 - U<0t7 T, At, Ot, Ut),

or, for a memory-augmented system,

me4+1 = V(mt, T, Qt, O, Ut).

Synthetic compression occurs when the accumulated updates yield an economical policy whose
later behavior depends upon distinctions selected through 75 rather than only upon the in-
herited corpus.

Even here, the degree of self-direction varies. A system may explore actions chosen by its own
policy while receiving an objective fixed by developers. It may select which tools to call but
not which outcomes count as success. It may retain observations while an external process
decides which memories are admissible. Provenance and formation remain independent.

A deployed artificial system can therefore occupy several regions simultaneously. Its linguistic
and conceptual repertoire may be predominantly transmitted through pretraining. Its behav-
ioral constraints may be conditioned through human feedback. Its current response may be
temporarily adapted through context. Its factual reach may be expanded through tools. Its
longer-term policy may be altered through persistent memory or continual updating. No sin-
gle label such as “pretrained,” “agentic,” or “learning” resolves this composition.

Proposition 6.2 (Pipeline dependence). The degree to which an artificial system exercises borrowed
intuition is a property of its training and deployment pipeline, not of artificial intelligence as a general
class.

Proof. Systems may differ in the provenance of their training data, the degree of externally con-
ditioned post-training, the persistence of interaction histories, the availability of discriminat-
ing feedback, and the mechanisms by which later experience alters policy. These differences
change the relative dependence of present competence upon external and internal trajectories.
No invariant classification follows from the fact that the systems are artificial. O

This result replaces a binary question with an empirical one. Asking whether an artificial sys-
tem possesses “its own” intuition is underspecified. One must identify the relevant system
boundary, inspect which states persist, determine what feedback can alter them, and trace
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how much of the operative policy was selected before deployment. A frozen model, a con-
versational system with temporary context, a memory-augmented agent, and a continually
updated policy are different provenance arrangements even when they share an underlying
architecture.

The framework also avoids an opposite mistake. The fact that pretrained competence is bor-
rowed does not show that it is unreal. A model may produce reliable outputs because external
exploration has been compressed successfully. Borrowed competence can be extensive, use-
ful, and occasionally superior to the earned competence of any individual contributor. What
it lacks is not necessarily capability, but an originating autobiographical relation to the inquiry
whose residue it exercises.

The machine case thus sharpens the general thesis. Fluency does not certify experience be-
cause compression can cross agent boundaries. Adaptation does not certify learning because
behavioral change may be temporary. Persistence does not certify understanding because
stored observations may remain unintegrated. To locate a system epistemically, one must
reconstruct the provenance of its competence rather than infer that provenance from perfor-
mance alone.

7 The Epistemic Standing of Borrowed Competence

If earned and borrowed competence can produce the same action, it may appear that prove-
nance adds nothing to evaluation. A policy either works or it does not. On this view, the
history by which an agent acquired the policy is irrelevant once present performance can be
measured.

This conclusion follows only when the evaluation environment is sufficiently complete. If
every relevant situation can be sampled and every consequential failure observed, direct per-
formance may dominate provenance as evidence. In practice, competence is often exercised
under sparse feedback, environmental change, rare hazards, and incomplete testing. Under
those conditions, provenance supplies information about how a policy is likely to fail when
observed performance no longer settles the question.

Let two agents ¢ and j exercise policies C; and C';. Within an observed environment &, suppose

Ci(z) = Cj(x) for all observed = ~ &.

The policies are behaviorally indistinguishable over the available sample. It does not follow
that

Ci(x) = Cj(x) for z ~ &,

where &; differs from the environment in which the policies were generated or tested. One
agent may possess distinctions that allow the policy to be reopened and revised, while the
other possesses only the compressed response.
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The difference can be represented by an expansion capacity

EZ(C7 .%'),

which denotes the distinctions agent 7 can reactivate when policy C becomes uncertain or fails
in situation x. Two agents may share the same compressed mapping while differing substan-
tially in =:

Ci = Cj but Ez 7_é Ej.

The first equivalence concerns routine output. The second concerns the ability to diagnose,
explain, delimit, or revise that output.

Borrowed intuition is most vulnerable when transmission preserves the policy but not its ex-
pansion capacity. A receiver may know what normally works without knowing which envi-
ronmental regularities make it work. When those regularities change, the receiver has fewer
resources for identifying whether the failure is incidental or structural.

Definition 7.1 (Expansion deficit). The expansion deficit of a transmitted competence is the differ-
ence between the distinction structure required to reconstruct or revise a compressed policy and the
distinction structure available to its present receiver.

If H(C, x) is the hypothesis space relevant to diagnosing policy C in situation z, and K;(z) is
the receiver’s available distinction space, an expansion deficit exists when

H(C,z) € K;(x).

The receiver may still succeed by obtaining external assistance, consulting records, or conduct-
ing new exploration. The deficit describes what the inherited competence does not presently
carry with it.

This yields a first consequence for trust. Trust should not be calibrated solely to the accuracy
of routine outputs. It should also reflect the match between the competence’s generating en-
vironment and its environment of use, the receiver’s access to provenance, and the capacity
for expansion under anomaly.

Let warranted trust in competence C; under environment £ be

W(Ci, &) = f(Qi, My, Ni, Z5),

where Q); is observed performance quality, M; is the match between generating and present
environments, A; is recoverable provenance, and Z; is expansion capacity. The function f need
not assign equal weight to each variable. In a stable and extensively tested environment, Q;
may dominate. Under novelty or high consequence, M;, A;, and Z; become more important.
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This account does not establish a general preference for earned competence. Personal expe-
rience can be narrow, biased, or badly interpreted. Transmitted compression may aggregate
more evidence than any individual could acquire. A clinician following a well-validated pro-
tocol may be more reliable than one relying upon autobiographical judgment. The relevant
contrast is not inherited inferiority against experiential superiority. It is between different ev-
idential structures supporting present action.

Indeed, borrowed competence often permits greater reliability by pooling trajectories. If a
policy is generated from experiences

{T1,72 ..., Tn}

that cover a broader environment than any single 7;, transmission can give a receiver access
to regularities unavailable through personal experience. Borrowing expands epistemic reach
while potentially reducing local access to justification. Its characteristic tradeoff is breadth
without complete autobiography.

The second consequence concerns explanation. An agent may produce a correct response
while offering an inaccurate reconstruction of why the response is correct. The operative com-
pression can guide action even when the agent’s explicit explanation is generated after the fact
or inherited from a different source.

Let

a = Ci(z)

be the action produced by a compressed policy, and let

e = Ji(z,a)

be the agent’s explicit justification. There is no general guarantee that J; reconstructs the causal
structure of C;. A plausible explanation can accompany a borrowed policy whose actual prove-
nance is unknown to the receiver.

This gap is not unique to machines. Professionals frequently know more in practice than they
can articulate, while institutions often attach simplified rationales to procedures whose ori-
gins are complex. Artificial systems make the gap salient because fluent justification can be
generated by the same inherited policy that generated the answer. The presence of an expla-
nation may therefore demonstrate explanatory competence without establishing access to the
answer’s provenance.

The third consequence concerns credit. If competence is treated as evidence of personal explo-
ration, visible performers receive credit for discoveries compressed into their training. Teach-
ers, witnesses, authors, investigators, maintainers, and affected communities may disappear
behind the ease of later performance.

Let an output y depend upon a present agent ¢ and a generating set of trajectories G(C;):
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The causal contribution of ¢ consists in selecting, applying, adapting, or expressing the inher-
ited competence in the present situation. It does not exhaust the contributions contained in
G(C;). Credit that attaches entirely to the final performer confuses execution with generation.

This confusion appears in ordinary professional life. A skilled practitioner deserves credit for
applying inherited methods well, but not for independently discovering every principle those
methods contain. Institutions deserve credit for preserving and distributing useful compres-
sion, but not for originating every trajectory incorporated into their procedures. Artificial
systems and their operators likewise occupy only some positions within a longer causal chain.

Attribution cannot practically enumerate every contributing trajectory. Compression itself of-
ten makes such enumeration impossible. The point is not to replace simple authorship with
an infinite genealogy. It is to avoid treating provenance opacity as proof that the visible agent
generated the competence alone.

The fourth consequence concerns responsibility. Borrowed competence can distribute causal
control across developers, institutions, records, trainers, and final users. When failure occurs,
responsibility depends upon which participants could influence the relevant component of
the policy and which possessed the information required to recognize its limits.

Suppose an action a results from

a=Cyzi(z),

where 6 represents a trained policy, Z an institutional deployment structure, and 7 a situated
operator. A harmful result may arise from the originating corpus, the training objective, the
institutional procedure, the local application, or an interaction among them. The fact that ¢
produced or approved the final action does not show that ¢ controlled the distinction respon-
sible for failure.

Responsibility should therefore follow inspectability, revisability, and control. An actor who
could not access a policy’s provenance, alter its operation, or observe its failure conditions
occupies a different position from an actor who designed the objective or suppressed contrary
evidence. Conversely, a user cannot avoid all responsibility merely by identifying the policy
as inherited. If the user possessed grounds for doubt, authority to intervene, and a duty to
examine the case, reliance upon borrowed intuition may itself be culpable.

The fifth consequence concerns epistemic dependence. Because borrowed competence can be
reliable, dependence upon it is not a temporary weakness to be eliminated through complete
personal verification. No individual can reconstruct the evidential trajectories behind every
language, instrument, standard, scientific claim, or professional category they use. A demand
for total re-earning would destroy the division of epistemic labor that makes complex compe-
tence possible.

The relevant norm is therefore not independence but calibrated dependence. A receiver should
know, where practical, what kind of compression is being used, how far its environment of va-
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lidity extends, what feedback has tested it locally, and where expansion can be obtained if it
fails. Mature reliance does not require possessing the entire originating trajectory. It requires
maintaining an appropriate relation to its absence.

Proposition 7.2 (Provenance-sensitive trust). When two competencies are observationally equiva-
lent within a limited environment, differences in provenance can rationally support different levels or
forms of trust under environmental change.

Proof. Observed equivalence within &, constrains expectations only over the sampled condi-
tions. Provenance supplies additional evidence about the range of generating conditions, the
distinctions available for anomaly detection, and the receiver’s capacity for revision. If these
properties differ, the expected behavior of the competencies under £; may differ even though
their observed outputs in & coincide. Trust calibrated to £; may therefore rationally differ. [

The phrase “different levels or forms of trust” is important. A borrowed policy may deserve
high operational trust within a narrow domain while deserving low autonomous authority
outside it. An earned intuition may deserve exploratory trust because its holder can explain
and revise it, yet lower statistical trust because it rests upon a small personal sample. Trust is
multidimensional because competence itself contains different relations to evidence.

For human and artificial agents alike, provenance becomes most important near the boundary
of demonstrated competence. Within familiar conditions, inherited compression can function
invisibly. At the boundary, the missing trajectory becomes operationally relevant. The ques-
tion is no longer only whether the agent can produce an answer, but whether it can recognize
that the inherited economy no longer applies.

Borrowed intuition should therefore be evaluated through three related capacities: the capac-
ity to act under compression, the capacity to detect when compression has become unreliable,
and the capacity to recover or obtain the distinctions needed for renewed inquiry. A system
that possesses only the first may appear expert until the environment changes. A system that
possesses all three has begun to convert inherited competence into a locally accountable prac-
tice.

8 Objections and Limits

The account developed here deliberately gives borrowed intuition a wide extension. Because
language, concepts, methods, and standards are socially inherited, almost no mature compe-
tence is wholly earned by its present holder. This breadth invites the objection that the cate-
gory proves too much. If nearly every intuition is borrowed, the distinction between borrowed
and unborrowed competence may appear empty.

The objection would succeed if borrowed intuition were intended as a binary classification.
It is not. The concept identifies the degree and mechanism by which present competence
depends upon trajectories external to its receiver. A property can be widespread without being
explanatorily inert. Nearly every physical object has a temperature, but temperature remains
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informative because its value varies and has consequences. Likewise, nearly every competence
has transmitted components, but their extent, provenance, validation, and recoverability differ.

A diagnostic category need not divide the world into pure types. Its value may lie in decom-
posing cases that appear equivalent at the surface. The relevant questions are not whether
borrowing occurred, but what was borrowed, from whom, through which mechanism, under
what objective, and with what opportunity for later correction.

A second objection holds that the distinction between earned and transmitted compression
cannot survive the hybridity of actual learning. An apprentice begins with instruction and
adds experience. A professional inherits institutional categories and modifies them locally.
A trained model begins with pretraining and may undergo post-training, retrieval, tool in-
teraction, memory formation, or continual updating. If every developed competence mixes
sources, assigning it to a provenance class may seem arbitrary.

This objection correctly rejects a typology of mutually exclusive agents. It does not under-
mine an analytic decomposition of competence. The claim is not that an agent is earned or
transmitted. It is that particular components of a policy depend differently upon generating
trajectories.

Let a competence C' depend upon a causal history

G(C)=(D,0,T,V),

where D represents inherited distinctions, O inherited objectives, 7 the receiver’s own trajec-
tory, and V the feedback capable of validating or revising the policy. Hybridity means that
these terms interact. It does not mean that they are indistinguishable.

In some cases, exact decomposition will be impossible. The categories remain useful at the
level of counterfactual dependence. If competence C' would not have arisen without a trans-
mitted rule, then that rule contributes materially to provenance. If later experience changes
the policy in ways not fixed by the transmitted rule, the receiver’s trajectory also contributes.
The history is mixed, but not therefore unanalyzable.

A third objection concerns the definition of experience. Optimization during machine training
involves repeated exposure, error signals, and policy change. It may therefore be argued thata
pretrained model has extensive experience after all. The corpus may be inherited, but training
is a trajectory in which the model changes in response to data.

The force of this objection depends upon which entity is said to have the experience. A training
process unquestionably contains temporal exposure and update. The narrower claim is that
it does not reproduce the worldly trajectories that generated the training records. A model
trained on descriptions of medical practice undergoes optimization over texts, not medical
practice. A model trained on reports of experiments encounters statistical traces of those ex-
periments, not their apparatus, interventions, and observational consequences.

The distinction is between experience of a representation and participation in the represented
process. Let
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p(T)

be a record generated from trajectory 7. Training over p(7) can produce genuine sensitivity to
the record while remaining causally downstream from the experience encoded by it:

T — p(T) — 0.

Nothing in the present account requires denying that the transition from p(7) to 6* is itself a
formative trajectory. It requires only that this trajectory not be identified with 7. The model
can earn compression about patterns in records while borrowing compression that the records
contain about the world.

This leads to a more precise description of pretraining. A model’s competence is not simply
transmitted wholesale, as though parameters were copied directly from human minds. Opti-
mization generates a new policy under a machine-specific objective. The resulting compres-
sion is synthetic at the level of corpus organization but transmitted at the level of evidential
provenance. It reorganizes inherited traces without independently reproducing most of the
investigations that made those traces informative.

A fourth objection challenges the term “borrowed.” Borrowing ordinarily implies an owner, a
transfer, and an expectation of return. Competence does not leave its source when transmitted,
and many originating agents intended their work to be shared. The metaphor may therefore
import a misleading theory of property.

The term is not meant to establish proprietary ownership. It marks the use of an economy
generated through another trajectory. What is borrowed is not a rivalrous object but relief from
the cost of rediscovery. The source retains the competence while the receiver gains access to
its compressed result.

The metaphor nevertheless has limits. In cases involving cultural knowledge, collective discov-
ery, or diffuse institutional development, no individual source may possess a complete claim
to origin. “Inherited intuition” would sometimes be more historically accurate. “Borrowed
intuition” is retained because it foregrounds the relation between present ease and absent ex-
perience without implying that all transmission follows descent or institutional succession.

A fifth objection holds that provenance is usually inaccessible. Human beings forget where
they learned rules. Institutions lose records. Training corpora are too large and model be-
havior too distributed to trace particular outputs to particular sources. A framework centered
upon provenance may therefore demand information that cannot be recovered.

The limitation is real. Provenance is not always available merely because it is epistemically
relevant. Yet inaccessibility does not make the underlying causal differences disappear. It
changes the form of the conclusion. When provenance cannot be reconstructed, confidence
should reflect that uncertainty rather than silently treating the competence as self-generated
or fully validated.

Let E(C ) be an estimate of provenance derived from available evidence. The difference
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Ui(C) = P(C) \ Bi(C)

represents unresolved provenance. Since the true set P;(C) may itself be unknown, this ex-
pression is schematic. It records the fact that provenance uncertainty is an additional epistemic
condition, not the absence of a condition.

The practical response is not total genealogy. It is selective provenance preservation where
stakes, novelty, or revision costs justify it. Institutions need not attach a complete causal his-
tory to every routine instruction, but they should preserve enough evidence to recover the as-
sumptions behind consequential rules. Artificial systems need not identify a unique source for
every generated phrase, but their evaluators should distinguish behavior established through
pretraining, post-training, retrieval, tool use, and persistent adaptation.

A sixth objection claims that testimony theory already describes the dependence at issue. If
knowledge can be acquired from others without independent verification, borrowed intuition
may be no more than testimony under another name.

The overlap is intentional. The present framework does not challenge the status of testimony
as a source of knowledge. It distinguishes several structures that can be transmitted through
testimonial and testimonial-like practices. A proposition, a distinction system, a search policy,
and a stopping rule can all pass from source to receiver, but they affect cognition differently.

The added claim is that testimony can transmit compressed procedures whose practical force
is not exhausted by propositional content. An apprentice may be unable to state the mas-
ter’s full rule but can imitate the sequence of inspection. A clinician may acquire a pattern of
salience through supervised cases. An institution may embody a policy in software so that
no explicit act of telling occurs at the point of use. The broader structure is transmission of
inquiry organization.

Borrowed intuition also separates the source of compression from the credibility relation through
which it is received. Testimony theory asks when a hearer may know on the basis of another’s
word and how social power affects credibility. The provenance framework asks which parts
of the receiver’s later competence were selected by the source’s trajectory, which were pro-
duced through the receiver’s own validation, and which remain untested. These questions
are complementary.

A seventh objection argues that the framework privileges autobiographical access. Agents
frequently lack introspective access to their own learned policies. A person may earn a com-
petence through experience yet be unable to explain its formation. If explanation is not guar-
anteed even in the earned case, borrowed provenance may have little bearing on expansion
capacity.

Earned compression does not entail explicit autobiographical recall. An experienced practi-
tioner may be unable to reconstruct the episodes that formed a judgment. The claim is proba-
bilistic and structural: direct participation can preserve sensitivity to variations, failures, and
boundary conditions that a bare transmitted rule omits. It does not always do so.

The distinction between provenance and expansion capacity must therefore remain explicit:
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An earned policy may have poor expansion capacity because its formation was implicit, nar-
row, or forgotten. A transmitted policy may have excellent expansion capacity because the
receiver received thick records, theoretical explanations, and varied training. Provenance is
one contributor to epistemic standing, not a substitute for direct evaluation.

An eighth objection concerns novelty. A system operating through borrowed intuition may
combine inherited structures to produce an output never previously encountered. Does gen-
uine novelty convert transmitted competence into earned competence?

Novelty of output is insufficient. A new combination can be generated by a fixed inherited pol-
icy without any persistent revision. Synthetic compression requires that the system’s own tra-
jectory contribute discriminating evidence to later policy. The relevant question is not whether
the output existed before, but whether producing and evaluating it changes what the system
can subsequently do.

Let

yr = Cp, (z¢)

be a novel output. If

Orr1 =04, M1 = My,

then the novelty leaves no persistent trace in the system’s later competence. If the output is
tested, its consequences observed, and the resulting evidence integrated into a revised policy,
it can become part of synthetic compression. Creation and learning are related but distinct
events.

A final objection holds that provenance analysis risks becoming a purity test. Describing com-
petence as borrowed may be used to diminish students, professionals, cultures, or artificial
systems by suggesting that only independent discovery counts as authentic knowledge.

Such a use would invert the argument. Borrowed intuition is not defective imitation. It is a
central mechanism by which epistemic work accumulates. The ability to inherit compression
is what allows inquiry to proceed beyond the repeated rediscovery of elementary results. A
civilization, profession, or technical system becomes capable precisely because one trajectory
can reduce the cost of another.

The normative aim is not to rank agents by epistemic self-sufficiency. It is to prevent the bene-
fits of transmission from concealing their conditions. Borrowed competence should be trusted
where it is reliable, credited across the trajectories that made it possible, and reopened where
its originating environment no longer matches its use. Its value depends not upon pretending
that it was earned anew, but upon allowing what was learned elsewhere to remain effective
here.
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9 The Provenance of Fluency

Intuition is commonly identified by its manner of arrival. A conclusion appears quickly, with-
out an explicit reconstruction of the search that supports it. This phenomenology encourages
an inference from ease to experience: the agent sees immediately because the agent has en-
countered, compared, and resolved similar cases before.

The inference is contingent. Compression can be separated from the trajectory that produced
it. A rule discovered by one person can become the habit of another. An investigation can
become a checklist. A collection of disputes can become precedent. A corpus assembled from
many human activities can become a trained policy. In each case, the receiver gains access to
an economy whose originating cost was incurred elsewhere.

Borrowed intuition names this separation. It is not a lesser species of competence. It is com-
petence considered in relation to the history that made its fluency possible.

The analysis has distinguished provenance from formation. A compression is earned to the
extent that its selection and stabilization depend upon the receiver’s own trajectory. It is trans-
mitted to the extent that those functions have been performed externally. Formation is self-
directed when the receiver substantially controls its exploration and conditioned when an-
other agent or institution structures exposure, feedback, or objectives. These dimensions in-
tersect without collapsing into one another.

Synthetic compression describes what happens after transmission. A receiver can apply an
inherited policy, test it against discriminating evidence, discover its limits, and reorganize it
through later experience. The resulting competence is neither wholly received nor indepen-
dently rediscovered. It is a historical composite in which inherited economy has been partially
reconnected to a new trajectory.

This composite is the ordinary condition of human expertise. Professionals do not construct
their distinction spaces alone. They inherit vocabularies, exemplars, standards, and rules for
allocating attention. Their later experience validates some of these structures, modifies others,
and leaves still others unexamined. Successful assimilation conceals the joins. What was once
another person’s instruction eventually appears as what the practitioner simply sees.

Testimony theory establishes that knowledge depends extensively upon the word of others.
Borrowed intuition extends the object of that dependence from propositions to policies. What
passes between agents may be a way of noticing, a ranking of hypotheses, a sequence of action,
or a condition for stopping inquiry. Such structures can guide reliable behavior even when the
evidence that selected them is unavailable to the receiver.

Institutions make this transmission durable. They compress distributed trajectories into records
and procedures that survive changes of personnel. In doing so, they preserve practical guid-
ance while often weakening its connection to origin. Institutional memory can therefore out-
live both the people who generated a rule and the reasons they gave for it. This permits cu-
mulative competence, but also permits obsolete compression to survive the environment that
justified it.

Pretrained computational systems concentrate the same structure. A frozen model can ex-
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ercise extensive competence derived from a corpus whose underlying exploration was per-
formed elsewhere. Post-training, context, tools, memory, and continual updating complicate
the case, but do not erase the distinction. They require a more exact account of what per-
sists, what changes, who supplies feedback, and where the boundary of the learning system
is drawn.

The resulting position does not answer whether artificial systems think, understand, or pos-
sess experience in every philosophically relevant sense. It makes those questions less useful
as first diagnostics. Before asking for a general metaphysical classification, one can ask which
trajectories generated a system’s competence, which parts of its formation were externally con-
ditioned, and whether later interaction produces durable policy revision.

These questions are empirical. A frozen pretrained model, a model altered through human
feedback, a conversational system with temporary context, a memory-augmented agent, and
a continually updated policy occupy different positions. Treating them all as instances of one
epistemic type discards precisely the historical differences needed to evaluate them.

Provenance does not determine reliability. Earned intuition can be narrow and mistaken. Bor-
rowed intuition can aggregate evidence beyond the reach of any individual. The distinction
becomes important where performance evidence is incomplete, environments change, or a
policy must be revised. Two agents may produce the same routine response while differing in
their ability to detect failure, reconstruct alternatives, and reopen inquiry.

For this reason, trust should attach not only to successful compression but to the conditions
under which compression can be expanded again. A competent agent or institution must
sometimes do more than apply a rule. It must recognize when the rule’s economy has become
misleading and recover enough of the discarded distinction space to proceed without it.

The same principle governs credit and responsibility. Present fluency can depend upon the
invisible work of teachers, witnesses, investigators, authors, maintainers, and communities
whose trajectories have been compressed into another agent’s competence. The visible per-
former deserves credit for situated use and revision, but fluency alone does not establish sole
authorship of the capacity being exercised. Likewise, responsibility for failure may be dis-
tributed across those who generated, selected, transmitted, constrained, and applied the pol-

1¢y.

None of this diminishes the receiver. To borrow intuition is to participate in cumulative knowl-
edge. An agent capable only of personally earned compression would remain confined to the
scale of one trajectory. Transmission allows competence to exceed biography.

The relevant contrast is therefore not between authentic experience and illegitimate inheri-
tance. It is between competence whose history is understood and competence whose ease has
concealed its dependencies. Provenance matters because a compressed policy carries less than
the inquiry that produced it. It preserves an advantage while leaving some of its conditions
behind.

Fluency is evidence of compression. It is not self-certifying evidence of experience. When an
action arrives with the ease of intuition, the appropriate question is not only whether it works
or whether the agent understands it. One may ask more quietly whose search made the ease
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possible.
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Appendices

A Summary of the Provenance Framework

The framework separates the source of a compressed competence from the conditions govern-
ing its acquisition. Provenance concerns which trajectories supplied the evidence that selected
a policy. Formation concerns who controlled the receiver’s exposure, actions, feedback, and
objectives. Synthetic compression describes the subsequent transformation of inherited struc-
ture through a receiver’s own discriminating experience.
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Term Defining criterion Formal indication Characteristic case
Earned The policy is selected ~ C; depends materially A practitioner
compression or stabilized partly upon ;. modifies a heuristic
through evidence after observing
generated within the discriminating
receiver’s own failures.
trajectory.
Transmitted The receiver acquires C; depends materially ~ An apprentice
compression the practical economy  upon 7; while the adopts a rule of

Self-directed
formation

Conditioned
formation

Synthetic

compression

Temporary
conditioning

Retained
experience

Stabilized
compression

of a policy without
reproducing the
exploration that
selected it.

The receiver
substantially controls
the situations
investigated, actions
attempted, or
hypotheses compared.

Another agent or
institution
substantially controls
exposure, feedback,
objectives, or
admissible actions.

The receiver
transforms transmitted
compression through
later, discriminating,
and persistent
experience.

Present behavior
changes because of
active context, but the
change does not persist
beyond the episode.

An encounter causally
alters a persistent state
available to later
action.

Retained experience
reorganizes later
search or action
economically across a
class of situations.

relevant search is
absent from 7;.

The receiver materially
determines ;, and
possibly its
exploratory objective.

An external process
materially determines
&;, u;, or the
constraints upon ;.

crtt = s(er, ).

R

x+ changes while
0t+1 = Qt and
me41 = My.

(Or1, miv1) # (O, my)
because of o;.

A persistent update
reduces or reorders
later deliberation
while preserving
#evant performance.

thumb supplied by
a master.

A researcher
chooses which
alternatives to test.

A trainee learns
through a
prescribed
curriculum and
externally evaluated
exercises.

An inherited
procedure is revised
after repeated local
testing.

A model follows
examples supplied
only within the
current prompt.

An agent stores an
observed tool result
in persistent
memory.

Repeated feedback
changes when an
agent invokes a
diagnostic test.




No row in the table defines an exclusive type of agent. A single competence can contain earned
and transmitted components, arise through both self-directed and conditioned formation, and
undergo several later cycles of synthetic revision. The framework describes a history of com-
petence rather than an essence of its holder.

For a competence C;, the minimum provenance record is

where G(C) identifies the generating trajectories, M¢_,;(C) identifies the mechanism through
which the compression reached agent i, and V;(C') identifies the receiver’s subsequent valida-
tion history.

A fuller evaluation includes the environment in which the compression was generated, the
objective under which it was selected, and the receiver’s capacity to reopen it:

Here &£z denotes the generating environment, O¢ the originating objective or evaluative cri-
terion, and =;(C') the receiver’s expansion capacity. This expanded record makes it possible
to distinguish a policy that was reliable under its original conditions from one whose validity
has been tested in the receiver’s present environment.

The framework can be applied without exact quantification. A provenance analysis is already
informative when it establishes that a policy was generated externally, transmitted through
an institution, applied repeatedly without discriminating feedback, and supported by little
recoverable evidence about its boundary conditions. Numerical estimates become useful only
when the causal history and evaluation objective are sufficiently specified.
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B Notation

Symbol Meaning

K;(t) The distinctions available to agent ¢ at time ¢.

A;i(t) The subset of distinctions activated in the present situation.

mi(t) The policy governing search, comparison, or action.

R, The structures relegated to compressed or automatic operation.

Ti The experiential trajectory of agent «.

o A compressed competence or policy exercised by agent :.

G(CO) The trajectories that materially generated compression C.

Ma_;(C) The mechanism through which C passed from its generating
trajectories to receiver i.

Vi(O) The receiver’s post-acquisition validation history.

Ei(C,x) The receiver’s capacity to expand, diagnose, or revise C'in
situation x.

A (C) The recoverable provenance of institutional compression C at
time ¢.

0y The persistent parameters of a computational policy at time ¢.

myg The persistent external memory available to a computational
system.

Xt The system’s temporary active context.

The notation is intentionally neutral concerning consciousness and subjective experience. A
trajectory records causally connected exposure, action, observation, and update. Whether a
particular trajectory also constitutes phenomenal experience is a further question not settled
by the framework.

C A Causal Measure of Borrowed Competence

This appendix gives a more explicit mathematical interpretation of provenance. The objective
is not to assign an intrinsic numerical essence to intuition, but to separate the causal contribu-
tions of external and receiver-generated trajectories to an observable competence.

Let X be a space of situations, ) a space of actions, and
C: X — A

a possibly stochastic policy, where A()) is the space of probability distributions over actions.
Let i be an evaluation distribution over X, and let

37



w: X xY —[0,1]

be a bounded utility function. The value of policy C in environment y is

Vi(C) = BorpByco o) [u(, y)] .-

Let Hg denote externally generated history and H; denote history generated through the re-
ceiver’s own interaction. A learning or formation operator

,C:HEXH[—)C

maps these histories to a policy

Cg,1 = L(Hg, Hy).

The notation does not imply that the two histories are independent. The receiver’s later trajec-
tory may depend strongly upon inherited distinctions, objectives, and policies. The separation
records causal provenance rather than statistical independence.

Let H be a baseline history representing the absence of a particular contribution. The policies

Cy.o, Ce,z, Co.1, Cer

)

represent counterfactual outcomes under different combinations of external and internal his-
tories. These counterfactuals require a specified learning operator and baseline. Provenance
measurement is therefore always relative to a formation mechanism.

Define a cooperative value function

v(S) =Vu(Cs),  SC{E, I},

where (s is the policy formed using only the histories indexed by coalition S. The marginal
contribution of external history depends upon whether internal history is already present:

A% =v({E}) - v(2),

and

A =v({E,1}) —v({I}).

Likewise, the marginal contribution of the receiver’s own trajectory is
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A7 =v({I}) - v(2),

and

A7 =o({E,1}) —v({E}).

The interaction between transmitted and earned histories is

I =v({E, I}) —v({E}) —v({I}) + v(2).

If 7g,1 > 0, inherited and receiver-generated histories are complementary. The external com-
pression makes later experience more productive, or later experience makes inherited com-
pression more useful. If Jg ; < 0, the two histories interfere. An inherited rule may inhibit
discovery, or local experience may degrade a generally reliable transmitted policy.

A symmetric allocation of the interaction term is given by the two-source Shapley contribu-
tions

o B - o(2)] + 5 [o((B, 1}) - o({1})],

N

br =

and

[v({1}) —v(@)] + % v({E.1}) —v({E})].

N | =

or =
These satisfy

o+ or=v({E,1}) —v(9).

Under the monotonicity conditions

v({E,1}) 2 v({E}) 2 v(9)
and

v({E,1}) = v({1}) = v(2),

both contributions are nonnegative. A performance-relative borrowed share can then be de-
fined as




provided that

¢p+¢r > 0.
The corresponding earned share is
¢r
Au(C) = ———,
(C) b8+ 1

so that

A,(C) + B,(C) = 1.

These quantities do not measure how many parameters, memories, propositions, or rules came
from each source. They measure the relative causal contribution of external and receiver-
generated histories to performance under a specified environment and utility function.

Proposition C.1 (Evaluation dependence). The borrowed share B,,(C) is not generally invariant

under a change of evaluation environment or utility function.

Proof. Each coalition value v(S) is defined through V,,(Cs) and therefore depends upon both
w1 and u. A change in either can alter the four coalition values by different amounts. Since ¢g
and ¢ are functions of those values, their ratio need not remain constant. O

This dependence is desirable. A transmitted diagnostic rule may account for most of a practi-
tioner’s competence in routine cases, while personally acquired experience accounts for most
of their competence in unusual local cases. Provenance attribution is indexed to the compe-
tence being evaluated.

Performance is not the only relevant object. Two histories may generate policies with similar
value but different behavior. Define the behavioral distance between policies C' and C” under
e as

DH(C7 C/) = E:I:NM [DTV(C( ‘ x)acl(' | CL'))] )

where

w(P.Q) = 3 3 1P) - QW)

yey

for discrete ).

The external behavioral dependence of CFg 1 is
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%u = DM(OE,Ia C@,I)a

while its internal behavioral dependence is

A, = D,(Cr1,Cro).

A competence may have low external performance contribution but high external behavioral
dependence. External training may strongly affect how the agent acts while leaving aggregate
utility nearly unchanged. Conversely, two policies may differ little behaviorally over ;1 while
possessing different latent capacities outside its support.

This yields a basic non-identifiability result.
Proposition C.2 (Behavioral non-identifiability of provenance). Observed policy behavior does

not uniquely determine the provenance of that policy.

Proof. Let C* be any policy in the range of two distinct formation operators. Construct histories
(Hg, Hr) and (H;, H}) such that

L(Hpg, Hy) = C*

and

£ (Hy, HY) = O,

while the first construction depends entirely upon external history and the second entirely
upon receiver-generated history. The resulting policies agree for every x € X, yet their prove-
nance differs. Therefore no inference from behavior alone can identify provenance without
additional assumptions about the formation process. ]

The proposition is stronger than finite-sample underdetermination. Even complete exten-
sional knowledge of a policy need not reveal the history through which it was acquired. Prove-
nance is a causal property of formation, not a behavioral property of the finished mapping.

Formation conditioning can also be represented causally. Let Z be an external variable con-
trolling curriculum, prompt selection, reward, or permitted action. Let

P(rr| Z = 2)

be the distribution of receiver trajectories under conditioning state z. Let 2y denote a specified
autonomous or minimally conditioned baseline. Define the degree of formation conditioning
as
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k=E.up, [DxL(P(1r | do(Z = 2)) || P(71 | do(Z = 2)))] ,

when the relevant distributions are absolutely continuous.

A large « indicates that external intervention substantially changes which trajectories the re-
ceiver undergoes. It does not show that the resulting compression is transmitted. A highly
conditioned curriculum may still produce earned compression if the receiver generates ac-
tions, observes discriminating outcomes, and stabilizes a policy from those outcomes.

For this reason,

k # B,(C)

and

B,(C) # k.

High conditioning and high borrowed dependence may occur together, but neither determines
the other.

The distinction between temporary adaptation and persistent synthesis can be expressed through
a state-transition system. Let

Mt - (Hta my, Xt)

be the state of a computational or abstract learning system. Its transition under observation o,
is

My = U(My, 04).

Let

p(My) = (0, my)

project the full state onto its persistent components. An episode is transient when

p(Miy1) = p(My),

even if

Xt+1 7 Xt

It is retentive when
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p(Met1) # p(My).

Retentive change becomes synthetic compression only when it alters a future policy over a
nontrivial set of situations. For evaluation distribution y, define

Asyn(t) =D, (Cp(Mt+1)’ CP(Mt))'

A necessary behavioral condition for synthetic compression is

Asyn(t) > 0.

This condition is not sufficient. Random corruption can also alter future policy. Let u* be an
evaluation environment relevant to the new experience. A stronger condition is

Asyn(t) >0

together with

V;ﬁ (Cp(MtJrl)) > VM+ (Cp(Mt))'

The update then produces a persistent behavioral difference with positive value under the
specified environment. It remains possible for the update to improve u* while degrading
another environment, so synthetic compression is again objective-relative.

Synthetic updating does not necessarily reduce borrowed dependence.

Proposition C.3 (Non-monotonicity of borrowing under experience). Additional receiver-generated
experience can increase, decrease, or leave unchanged the borrowed share B,,(C).

Proof. Receiver-generated experience changes the coalition values containing /. If it indepen-
dently improves performance, ¢; may increase relative to ¢, reducing B, (C). If it improves
the receiver’s ability to exploit external compression, the complementarity term Jg ; may in-
crease, raising the allocated external contribution. If it produces no policy-relevant change
under i, the coalition values and borrowed share may remain unchanged. O

Experience therefore does not automatically convert borrowed competence into earned com-
petence. It may instead deepen dependence by teaching the receiver to use inherited compres-
sion more effectively.

The environmental fragility of a competence can be bounded independently of provenance.
Define expected loss

Ru(C) = EenpEyc( 1) [E(yc, y)} ’
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where

0</{(z,y) <1.

For two environments jg and p1,

|Ryy (C) — Ry (C)| < Drv (1, pro)-

Proof. Define

9c(x) = Eyc( o) [l(z,y)]-
Since 0 < g¢(z) < 1, the variational characterization of total variation gives

B [9c] — Euolgc]l < Drv(pa, po)-
O

This bound applies equally to earned and borrowed policies. Provenance matters because it
affects what evidence is available about the relevant environments, not because transmitted
compression obeys a different law of generalization. If the receiver does not know the gener-
ating environment /i, then the receiver may be unable to estimate

DTV(/Jusea MG)~

Provenance loss thus produces uncertainty about transfer rather than transfer failure by defi-
nition.

Let Q2 be a random variable representing the generating source, environment, objective, or
trajectory of a policy, and let R be the record available to its receiver. Provenance recoverability
can be represented by

Prec = [(Qa R)7

the mutual information between the true provenance and the preserved record. If

I(Q;R) =0,

the record contains no information that discriminates among the modeled provenance possi-
bilities. If

I R) = H(),
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the record determines the modeled provenance completely.
Compression can preserve policy value while reducing provenance recoverability. Let
T : EVIDENCE — GUIDANCE

be an institutional or pedagogical compression operator. A successful transmission may sat-

isfy

Vu(T(E)) = Vu(CE)

while

IO T(E) < I F).

The transmitted guidance retains the practical advantage of the evidence while discarding
information about where that advantage came from.

Expansion capacity can be formalized as a covering problem. Let H ¢, be the set of hypotheses
relevant to diagnosing policy C in situation z, equipped with metric dy. Let K;(z) C Hc , be
the hypotheses available to receiver i. Define the expansion deficit at resolution ¢ as

9:(i,C,z) = inf{n : 3hy,..., hy, such that K;(x) U {h1,..., hy,}is an e-cover of Hc .} .
If

Qs(ia C, :B) =0,

the receiver’s present distinction space already covers the relevant diagnostic hypotheses at
resolution €. A large value indicates that substantial expansion is required before the receiver
can adequately reconstruct the problem space.

The definition is idealized because the full hypothesis space is rarely known. It nevertheless
clarifies why identical compressed policies can support different forms of trust. Two agents
may satisfy

C; = C;

while

D.(i,C, ) € D:(4,C, x).
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They act identically under routine conditions, but agent i requires much less expansion to
diagnose failure.

A provenance-sensitive trust functional can now be written as

where a, 3,7, ( > 0 are context-dependent weights and U; represents unresolved uncertainty
about the match between generating and deployment environments. This expression is not
proposed as a universal decision rule. It shows that observed performance, expansion ca-

pacity, provenance recoverability, and environmental uncertainty are mathematically distinct
inputs.

Finally, the complete history of a competence can be represented as a directed acyclic graph
Ge = (NC> EC)7

whose nodes include generating trajectories, records, aggregation procedures, training pro-
cesses, persistent updates, institutions, and present actions. An edge

Ng — Np
indicates that intervention upon n, can alter n; under the causal model. Borrowed intuition
is present whenever an external trajectory node has a directed causal path to present policy

while the receiver has not reproduced the relevant evidential comparison through an internal
path.

Let 7 be the external trajectory nodes, 77 the receiver-generated trajectory nodes, and C; the
present policy node. The external ancestral set is

AnCE(CZ') = AHC(Ci) NTEe,

while the internal ancestral set is

AI’IC[(CZ') = AHC(CZ‘) N 'T[

A purely transmitted limiting case satisfies

Ancgp(C)) # @

and

Anc[(Ci)

I
S
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A purely earned limiting case satisfies

AI’ICE(Ci> =y

and

AnC[(CZ‘) #* O,

relative to the chosen causal boundary. A hybrid competence satisfies

AI’ICE(Ci> 7& %)

and

Anc ](CZ) 7& .
The qualification concerning the causal boundary is unavoidable. If language, conceptual
inheritance, and prior training are included, the purely earned case may be empty for human
agents. Its role is that of an analytic limit. The mathematical framework does not require

epistemically self-created agents. It requires only that external and receiver-generated causal
contributions can sometimes be distinguished relative to a specified level of analysis.

The principal result of the appendix is therefore negative but useful:

performance # provenance,

adaptation # persistence,

persistence # compression,

and

experience # independence from inherited structure.

A rigorous analysis of borrowed intuition must specify the learning operator, causal boundary,
evaluation environment, persistent state, and counterfactual baseline. Once these are fixed, the
extent of borrowing becomes an empirical property of a competence’s formation rather than
a metaphorical judgment about the authenticity of its holder.
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