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Abstract

Human observers can encounter representations of the same relational contribution history yet
form different beliefs about its significance and trustworthiness. This third paper in a coordinated
research programme investigates cognitive processes between the structural availability of evidence
and an observer’s assessment of a person, claim, or contribution. Its proposed analytic objects are se-
lective attention, evidence encoding, reconstructive memory, attribution, interpretive schemas, belief
revision, epistemic vigilance, and behavioral reliance. The inquiry distinguishes evidentiary acces-
sibility from cognitive encounter, subjective confidence from justified assessment, and expressed
trust from risk-bearing cooperation. Prior work in attention, working memory, judgment under un-
certainty, epistemic vigilance, and trust in automation motivates a provisional sequential-kernel ar-
chitecture; that architecture remains a research proposal rather than a validated general cognitive
model. Al-mediated information environments supply a historically relevant application, without
defining the paper’s full scope. This working draft contains all ten planned sections, covering cog-
nitive interfaces, selective attention, memory-based trajectory reconstruction, contribution attribu-
tion, proposition-specific belief revision, testimony evaluation, behavioral reliance, empirical de-
signs with explicit identification boundaries, and a synthesis of conditional theoretical findings. It
reports no original empirical results.

Keywords: relational evidence; cognitive mediation; epistemic judgment; behavioral reliance; selective
attention; reconstructive memory; epistemic vigilance


mailto:huangwanhong@serendip.ngo

Discussion Paper Note

This is the third investigation in a coordinated five-paper research programme. Paper II developed con-
ditional structural models of relational-history observability and evidence access. Paper III investigates
bounded human attention, encoding, memory, interpretation, inferential assessment, and epistemic vigi-
lance when representations of such histories become cognitively available. The provisional processing
architecture offered here is a candidate formal research language, not an empirically established cognitive
mechanism or a universal ontology of memory and belief.

The document contains an initial complete draft of Sections 1-10, with all ten research sections re-
viewed through the completed section-by-section revision cycle. It remains an exploratory scholarly
DRAFT pending integrated mathematical and interpretive audits, source-interpretation re-auditing, au-
thor approval, empirical testing, and independent scholarly review. Hypothetical examples are non-
identifiable. A source-verification ledger accompanies this document.
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1 Introduction

The cognitive recognition of a relational history depends on more than the availability of a record describ-
ing it. An observer may have access to an earlier contribution and yet fail to encounter the record, may
encounter the record without retaining its provenance, or may accurately recall the record while drawing
an inference that its evidential content does not support. Conversely, a relatively minor change in the
format, contextual explanation, or order of presentation of an unchanged record may enable an observer
to identify a relevant claim or revise an earlier judgment. The object of this paper is the sequence of
observer-level processes through which available relational evidence becomes attended to, represented,
interpreted, and used in assessments of knowledge, competence, and trust. Its method combines dis-
tinctions from cognitive psychology and social epistemology with a provisional formal representation
of context-conditioned information processing. The argument specifies separate cognitive mechanisms,
observable outcomes, and research limitations before proposing experiments capable of comparing them.

The preceding investigation in this research programme examined relational conditions under which
a historical contribution becomes observable to an additional observer. It distinguished documentary
existence, permission or technical access, evidential provenance, actual examination, and the possibility
of warranted assessment. This paper begins at the interface where accessible evidence enters a human
cognitive task. Two observers may have equivalent access to the same evidence-bearing representations
and nevertheless reach different assessments. The difference may reflect attention allocation, prior expe-
rience, limited memory, representations of social relationships, uncertainty about the source, competing
commitments, or the requirements of the decision being made. Some differences are justified by relevant
information unavailable to one observer. Others represent failures of retrieval, inference, or calibration.
The present inquiry aims to distinguish those cases rather than treating disagreement itself as evidence
of bias.

The distinction has a historically specific importance where scientific, administrative, and public in-
formation is increasingly mediated by searchable repositories, automated recommendation, summariza-
tion, and artificial-intelligence systems. A document may be retrieved through a platform, condensed into
a generated summary, presented with social or institutional cues, and subsequently repeated by another
person. The human recipient can encounter an apparently coherent account while possessing only partial
access to its provenance and supporting evidence. The frequency of encounter can grow while under-
standing of evidential independence remains limited. This description identifies a plausible configuration
of contemporary information work, not a claim that Al-mediated communication is uniformly deceptive
or epistemically inferior. The related literature on trust in automation describes how context, imperfect
system performance, and the cognitive mechanisms of human operators shape appropriate reliance [51].
A cognitive theory of relational recognition must accommodate both the benefits of mediation and the
errors that particular forms of mediation can introduce.

The available empirical research illustrates why interface design, performance, and reliance require
separate variables. In a study involving 1,526 participants drawn from a U.S. sample, Kaiser and col-
leagues compared practical information-search tasks using ChatGPT or Google. They reported faster
task completion and a higher frequency of correct answers in the ChatGPT condition, alongside less
reliance on primary web sources; the publication is a conference extended abstract, and the results are
specific to the tasks and conditions examined [41]. In an incentivized interactive experiment, Klingbeil
and colleagues found that source labeling and advice could influence participants’ reliance on Al, some-
times despite conflicting contextual evidence, with consequences for their own and others’ experimental
payoffs [45]. These studies do not estimate the proposed relational-recognition kernels or establish that
Al mediation has a single directional effect on judgment. Together they motivate an empirically discrim-
inating question: which changes arise from what evidence is consulted, which from the way a source is
interpreted, and which from the decision to act on a judgment? A reduction in independent verification
can coexist with greater performance on a bounded task; an increase in declared confidence can coexist
with an avoidable decision error. The appropriate comparison consequently depends on the proposition
to be assessed, the opportunities to consult independent materials, and the stakes of reliance.
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A historical-materialist orientation further directs attention to the material organization of cognitive
effort. Increases in the capacity to produce and preserve information do not provide human evaluators
with unlimited time, expertise, working memory, or institutional opportunity to examine each contribu-
tion. Tasks of indexing, translation, reviewing, teaching, summarizing, and making expert judgments
require labor and are embedded in historically changing organizations. Scarcity of an evaluator’s atten-
tion does not by itself establish exploitation or injustice; it does create constraints under which decisions
about examination become consequential. The relevant research question is how those constraints inter-
act with cognitive selection and interpretation after records have become materially accessible. Attention
and memory are properties of human processing under particular conditions, whereas the distribution of
evaluative work and the design of information interfaces are social and technical arrangements. A useful
account specifies their interactions while leaving the legitimacy and endogenous control of institutional
arrangements for the separate investigation of power.

The historically situated mechanism proposed here is an uneven adjustment between productive and
evaluative capacities. Tools may lower the time required to generate, reproduce, or translate claims
while the time needed to examine provenance, substantive quality, or evidential independence remains
costly and unequally distributed. This potential divergence creates several empirically distinguishable
responses: some evaluators may inspect fewer claims, others may rely more heavily on summaries or
referrals, and others may demand more provenance work from contributors before examination begins.
The direction is conditional on improvements in searchability, the diagnostic quality of summaries, the
allocation of review labor, and the availability of methods that genuinely reduce verification costs. A
simple count of published items cannot establish the amount of trustworthy evidence produced or the
burden of evaluating it. Historical comparison should instead reconstruct the changing organization of
production and verification, recording who produces the primary materials, who performs inspection,
who controls access to documentation, and who bears the opportunity cost of an incorrect judgment.
Those arrangements may create unequal occasions for cognition even among observers with similar
measured abilities; they should not be inferred from the observer’s eventual response alone.

The limitations of human information processing have longstanding empirical and conceptual founda-
tions. Simon’s analysis of bounded rationality treats actual choice as a problem involving computational
and informational simplifications rather than the frictionless evaluation of a complete option set [72].
Kahneman’s account of attention and effort develops the limited allocation of processing resources to
concurrent and competing demands [40]. Baddeley and Hitch’s working-memory framework connects
limitations of short-term processing to reasoning, comprehension, and learning [5]. These literatures
concern distinguishable mechanisms and experimental settings. Their joint relevance is methodological:
a model that assigns every accessible document an equal probability of full human comprehension, or
treats all encountered details as permanently retained, lacks plausible cognitive foundations. The present
paper uses these sources as constraints on candidate models and does not presume that one architecture
exhausts the diversity of human cognitive strategies.

A further consideration is the purposeful use of external cognitive resources. Risko and Gilbert sur-
vey cognitive offloading, through which people alter the demands of a task by using actions or supports
outside unaided internal processing, and discuss the role of metacognitive judgments in deciding when
to offload [65]. Archive search, note-taking, source-link inspection, and summary consultation can be
analyzed as potential extensions of an observer’s inquiry rather than being coded automatically as cogni-
tive failure. Offloading can preserve scarce attention for difficult inference, or it can create dependence
on a representation that omits information needed for the target task. The relevant comparison concerns
both the benefits of external support and the residual ability to identify source lineage, ambiguity, and er-
ror. The review does not itself test generative-Al evaluation of historical contribution, so the application
remains a testable extension.

An observer’s processing begins with a task-specific encounter. A hypothetical evaluator may re-
ceive an archive containing a participant’s earlier work, a concise description of it, and a cross-context
endorsement. The archive contains the material needed to verify an intellectual contribution, yet the
evaluator may first inspect only the endorsement. Another evaluator may inspect the original artifact,
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discover an inconsistency in its description, and discount the endorsement. A third may lack the techni-
cal knowledge necessary to assess the artifact and reasonably preserve uncertainty. These are alternative
interpretations of an anonymous constructed situation, not observations of an actual institution. The ex-
ample separates the available documentary history from the selected items of attention, the reconstructed
account of authorship, the content inspected, and the resulting judgment. It also exhibits the possibility
that a better-informed evaluator becomes less confident in a positive claim.

This paper accordingly treats cognitive recognition as a task-conditioned family of operations by
which an observer detects, discriminates, recalls, and interprets evidentially relevant aspects of a rep-
resented relational history. The term includes recognition of an artifact’s existence, reconstruction of
contribution and provenance relations, and identification of the propositions to which evidence bears. It
does not stipulate favorable evaluation, social popularity, or institutional standing. An observer might
recognize a contribution accurately and find that its authorship remains uncertain; may recognize the
source of a false statement; or may recognize the limits of their own competence to interpret a technical
record. Recognition of a relationship is also distinguishable from recognition of the moral legitimacy
of that relationship. The analytical scope concerns the cognition of evidentially represented trajectories,
while acknowledging that such representations may be incomplete, contested, and revised.

The target proposition must also be specified before performance is evaluated. The claim that a
document exists, the claim that a named actor authored a particular method, an estimate of that actor’s
competence, a prediction of future reliability, and a judgment about whether an institution ought to reward
the actor have distinct evidentiary and normative requirements. A record can supply strong support for
one proposition while remaining uninformative about another. For that reason, a study should state its
response domain, the information that would count for or against each proposition, and whether the
answer key permits uncertainty or multiple admissible interpretations. This prevents successful source
recognition from being mistaken for demonstrated skill, and prevents a favorable assessment of skill from
being mistaken for an entitlement to an institutional benefit. The paper’s cognitive variables describe
how evaluators process relevant representations; the legitimacy of an evaluative rule and the distribution
of benefits under it require additional arguments.

The object called a relational trajectory is not assumed to consist of an ontologically fixed sequence
of predefined event types. Its analytic representation may include records of productive activity, tes-
timonies, cross-context contact, revisions, institutional decisions, and other context-relevant relations.
Event individuation, ordering, and the evidentiary meaning of a relation may depend on the observer’s
research question and available sources. In some applications, dependencies admit a partial ordering; in
others, reconstructing an ordering is itself an epistemic task. A cognitive observer may receive a narrative
suggesting an unambiguous succession although the underlying records support multiple compatible re-
constructions. The model must therefore distinguish the provenance-supported historical representation,
the observer’s internal model of that representation, and the evidence that warrants favoring one recon-
struction over alternatives. This distinction avoids interpreting a remembered narrative as a transparent
copy of social reality.

A central psychological problem is how attention relates to informational novelty. Statistical sur-
prisal, measured relative to a specified distribution, can describe an event that the observer regards as
unexpected. Yet attending to a stimulus, recognizing its relevance, understanding its causal implications,
and regarding it as credible depend on different conditions. An unusual item may be ignored because
its content is obscure or the task demands attention elsewhere. A familiar item may be highly diag-
nostic because it corrects a crucial attribution or provides independent corroboration. The classic study
of heuristics under uncertainty identifies representativeness, availability, and anchoring as economical
judgment procedures that can also yield systematic error in particular settings [79]. The proposed in-
quiry therefore allows attention to respond to relevance, expected usefulness, processing cost, salience,
and prior expectations in different directions. A universal positive relationship between surprise and
trust would collapse distinctions essential to the analysis.

Memory introduces another transformation. An observer who once examined a record may later
remember a simplified conclusion, retain the conspicuous name of a recommender, or misattribute a
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proposition to a more familiar source. Such reconstruction can occur even without new relational events
affecting the original historical material. Schacter’s review of memory errors organizes forgetting and
distortions, including misattribution, suggestibility, and bias, while emphasizing the adaptive functions
associated with memory processes [68]. The relevant inference is circumscribed: remembering an earlier
assessment does not establish that the observer can retrieve its documentary grounds, and high confidence
in a recollection does not guarantee the accuracy of its provenance. Our formal development must allow
source information, ordering information, and substantive content to be compressed or lost in different
ways.

The resulting evaluation cannot be understood solely as a storage-and-retrieval process. Interpretive
schemas help observers decide which features of evidence count as relevant, which counterfactual ex-
planations merit consideration, and how a contribution relates to the competence of its producer. The
same technical artifact can be assessed under different disciplinary standards or translated through de-
scriptions that preserve distinct subsets of its properties. Disagreement may follow from differences in
legitimate evaluative aims, incomplete evidence, or the availability of relevant interpretive knowledge.
Cognitive-ecological approaches to judgment emphasize how sampled instances can condition judgment
and produce systematic distortions even when each observed instance is accurately represented [22]. An
empirical inquiry should accordingly track the evidence sampling process as well as the eventual judg-
ment, distinguishing consequences of unequal exposure from consequences of inferential processing
conditional on the same exposure.

Prior beliefs and motivations may influence which interpretations receive attention and how ambigu-
ities are resolved. Kunda’s review of motivated reasoning investigates the effects of directional motiva-
tions on reasoning while recognizing constraints imposed by the availability of plausible justifications
[48]. This literature warrants hypotheses about context-dependent processing, not an automatic attribu-
tion of motivated distortion to observers who disagree. A researcher can have a legitimate prior belief
supported by domain evidence; an evaluator can give a source limited weight because its provenance is
genuinely weak. The present analysis therefore reserves the term cognitive bias for deviations from an
explicitly stated task-relative benchmark or a well-supported causal mechanism of processing distortion.
Differences in judgments alone cannot identify a bias without specifying what information was available,
which loss or inferential criterion was appropriate, and which competing interpretations were reasonable.

The distinction between a normative or epistemic benchmark and a descriptive cognitive process is
especially important in trust research. An observer may report a high degree of confidence while failing
to appreciate the dependence of two purportedly separate witnesses. Conversely, an observer may decline
to trust a claim because the available evidence is not sufficiently diagnostic, even when the claim happens
to be true. The benchmark must be stated with care: a calibrated probabilistic judgment can be evaluated
against a well-defined target and data-generating setting, but many substantive claims about competence,
integrity, or relational contribution resist reduction to a single objective probability without operational
decisions. Bayesian inference can supply a conditional reference model when prior distributions and
likelihoods are defensible. The observer’s actually expressed belief remains an empirical object whose
dynamics need not follow the benchmark exactly.

The paper proposes a provisional processing architecture for specifying this distinction. Let H denote
an evidence-bearing representation of a history, C' a task and observer context, £ the material evidence
accessible at an interface, A the information attended to, M its encoded or retrieved cognitive represen-
tation, Z the observer’s interpretation, and J a specified judgment. For an observer o, one candidate
factorization is

PAJ =1 H=hC =)= [KBG | 2.0) Kz | o "
K™ (dm | a,e,c) K®(da | e,c) K&(de | h,c).

Equation (1) is a candidate restricted factorization, not a discovered neural sequence. Each K is a condi-
tional probability kernel on locally specified measurable representations, and its interpretation depends
on a common model of the target task. The factorization assumes that the context C' and the adjacent
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represented states capture the dependencies omitted from each displayed conditional. It can fail when
retrieval, judgment, attention, or external information feed back into earlier processing, when latent ob-
server states are omitted, or when the representation itself changes during assessment. The full joint
law could then require expanded state conditioning, coupled kernels, or a nonsequential model. The in-
tegration signs indicate summation or integration over appropriate intermediate states. Null-access and
non-encounter outcomes must be represented explicitly rather than silently dropping observations. More
extensive formal treatment belongs to Section 2.

The mathematical expression also has a substantive identification limit. Multiple systems of con-
ditional kernels can induce the same observed distribution of final judgments. A fitted composition
therefore cannot, by itself, establish that a changed response was mediated by attention, memory, or
interpretation rather than by another unobserved route. Its factorization is an explicit restriction on rep-
resented dependence, and the labels attached to its components are hypotheses about measurement, not
experimentally recovered psychological entities. Comparisons need intermediate observations and inter-
ventions suited to the task, while remaining attentive to the fact that asking for recall, justifications, or
confidence reports can alter the processes being measured. In this sense the equation is a map of possi-
ble explanations and possible research operations; it acquires explanatory force only through empirically
discriminating restrictions and tests.

This construction retains an interface with the structural theory while giving cognition its own re-
search object. The access kernel K3 is a contextual description of what can reach a specified observer,
in the spirit of Paper II’s observation model. The attention, memory, interpretation, and judgment kernels
concern processes after and during cognitive encounter. That division is functional, not a commitment
to a universal temporal order. For example, a prior belief can influence attention before the presented
evidence is fully processed, and a provisional interpretation can determine which part of an archive is
examined next. The conditioning context may itself change through the interaction. The purpose of
the staged proposal is to isolate interventions and measurements, identify where a stronger model is re-
quired, and prevent a change in accessible information from being misclassified as a change in inferential
competence.

The observer’s interpretation of a history also depends on source assessment. Human communica-
tion frequently provides evidence through testimony, which permits collective knowledge while creating
a risk of error and manipulation. Sperber and colleagues’ account of epistemic vigilance examines how
sensitivity to sources and contents can condition the acceptance of communicated information [73]. Re-
lational histories may be reported by persons with firsthand observations, by intermediaries repeating a
source, by automated summaries, or by a mixture of those pathways. An evaluator can be vigilant in as-
sessing whether a source was competent and independent without thereby establishing that the source’s
claim is correct. Equally, a testimony may be substantively informative even when the intermediary
lacks high institutional status. Source criticism should therefore distinguish provenance, actual informa-
tion independence, perceived authority, and the source’s capacity to support the target proposition.

Contemporary misinformation research adds another reason to study the internal representation of a
claim rather than treating exposure and correction as equivalent to belief change. A review by Ecker and
colleagues synthesizes cognitive, social, and affective mechanisms implicated in misinformation belief
and the persistence of influence after correction [20]. The present theory does not claim that every cor-
rection fails or that every observer carries the same vulnerability. It uses the literature to motivate the
possibility that an observer can update an explicit judgment while continuing to draw on a previous narra-
tive or source association in later reasoning. A suitable experiment must measure immediate evaluation,
delayed retrieval, provenance attribution, and subsequent decisions separately when such persistence is
of interest. Otherwise the mechanism of recognition will be inferred from a single response that may
conflate multiple cognitive states.

The meaning of trust also requires explicit separation. Organizational trust models distinguish fea-
tures of the trustor and trustee, the situation, vulnerability, and behavioral outcomes [55]. Research on
automation further distinguishes subjective trust from appropriate reliance on a system whose perfor-
mance is imperfect and context-dependent [51]. These sources do not supply a universal definition of
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Table 1: Observer-level analytical objects and discriminating measurements.

Analytical object Representative measurement Distinction preserved

Evidence availability Document or provenance route accessible Availability differs from encounter
under a specified protocol

Attention and encounter Inspection logs, time allocation, noticed Encounter differs from comprehension
evidence identifiers

Encoding and memory Content recall, ordering reconstruction, Recall confidence differs from fidelity
source attribution

Interpretive assessment Explanation of evidence relevance and Coherence differs from warrant
competing hypotheses

Subjective judgment Belief rating, confidence and uncertainty Favorable assessment differs from
interval calibration

Declared trust and reliance Stated trust, chosen verification, Declared belief differs from action

risk-bearing behavior

epistemic trust in relational histories. For the current project, a target-relative epistemic judgment con-
cerns an observer’s support for a specified proposition, for example whether a historical contribution
was made by a particular actor or whether a source has relevant expertise. Expressed trust concerns
the observer’s reported willingness to credit a person or source. Behavioral reliance concerns an ac-
tion taken under uncertainty and with potential consequences. Cooperation, credential recognition, and
material return are additional outcomes affected by their own rules and opportunities. They should be
operationalized separately from the observer’s confidence in an evidentiary proposition.

Table 1 summarizes the distinct objects that must be measured to test the proposed architecture. Its
categories are analytic variables rather than a fixed typology of human cognitive events. A given task
may require finer subdivisions, fewer stages, or a different representational basis. The separation is
useful because an intervention can change one variable while leaving subsequent variables unchanged,
or can affect them in opposing directions.

The table also shows why a favorable trust update is an inadequate general objective for research
on human recognition. An observer who receives reliable counterevidence against an attribution may
lower confidence, and that change may represent improved epistemic performance. An observer who
becomes less certain because two apparently separate witnesses are revealed to depend on a common
source may become better calibrated despite losing subjective confidence. Conversely, a persuasive
narrative can produce greater confidence without adding diagnostic information. Proper evaluation must
specify the target of judgment, the inferential benchmark, the cost of inquiry, and the possibility of
justified suspension. It also requires measures of error that distinguish false positive trust from false
negative distrust where the target proposition and decision setting permit such classification.

The proposed model generates hypotheses that are conditional rather than universally directional.
First, holding accessible evidence constant, a change in salience or evaluation task may alter which por-
tions are attended to and thereby affect recalled provenance and judgment. Second, holding examined
information constant, a change in source labeling may affect inferential weighting when the observer
believes the label carries information about reliability or standing. Third, a reminder that two accounts
share a common origin may reduce inappropriate double-counting even if the number of visible messages
remains fixed. Fourth, additional contextual explanation may improve recognition of a contribution for
some observers while increasing processing cost or reducing attention for others. Fifth, receiving reliable
negative evidence may improve the accuracy of evaluation while reducing declared trust. These direc-
tions reflect candidate effects under explicit task conditions; their magnitude, sign, and generalizability
await tests.

A practical comparison can separate a change in what the interface supplies from a change in the
observer’s treatment of the same supplied evidence. An experiment may independently manipulate the
salience of a provenance cue, the availability of a directly inspectable source trail, and the time allotted
to examine the corpus. Source-trail availability changes the potential evidence set; salience changes the
presentation of an otherwise fixed evidentiary item; time constraints alter the cost of inquiry. Such dis-
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tinctions matter because the same behavioral outcome may originate from improved information, altered
selection, or changes in the perceived value of investigating. Observer-level variation in language pro-
ficiency, relevant expertise, accessibility requirements, prior familiarity, and verification goals should
be considered as candidate moderators rather than folded into a generic “attention deficit.” Negative
and inconclusive findings would inform whether a proposed stage is analytically useful, including cases
where source transparency increases inspection without improving calibrated judgment, or where sum-
mary assistance improves accuracy without increasing source recall.

A research design should distinguish the effects of acquiring new information from the effects of pro-
cessing existing information differently. An experimental comparison might provide participants with
the same underlying hypothetical contribution history and randomize features of how its evidence is ar-
ranged: direct documents versus summaries, source-chain transparency, order of presentation, or oppor-
tunities to inspect primary materials. Outcomes should include actual inspection, recalled detail, inferred
provenance, accuracy under an independently defined answer key, confidence calibration, declared trust,
and voluntary information-seeking behavior. Such manipulation can reveal presentation-conditioned pro-
cessing differences, but conclusions about external institutional practice require attention to participant
expertise, task incentives, language, time budget, and the reliability of the materials. Randomizing visual
salience does not randomize the validity of underlying testimony, and measuring response confidence
does not measure warranted trust without a suitable criterion.

For causal interpretation, the assigned interface condition, the material actually inspected, the judg-
ment elicited, and any subsequent action must be distinguished in the recorded data. Random allocation
of a display feature may identify its average effect under a valid study design; it ordinarily does not iden-
tify the proportion of that effect transmitted by a particular cognitive mechanism. Optional inspection,
remembered exposure, and post-treatment reports can depend on unobserved traits and on the interven-
tion itself. A study wishing to estimate cognitive mediation therefore needs a separate causal model and
a defensible strategy for the relevant intermediate variables, as developed in Section 9 [35]. Alternative
accounts should include task demand, perceived institutional prestige, interface familiarity, and changes
in effort. A successful design may yield only a reduced-form comparison, but that is more informative
than treating an attractive sequence of cognitive labels as proof of mechanism.

Observational studies introduce further difficulties. A person who searches more extensively may
have stronger prior interest, more specialist knowledge, greater skepticism, or better access to resources.
Increased examination and improved judgment may therefore be associated without one causing the
other. Retrospective recall of having encountered a document can itself depend on current beliefs and
later communication. When participants select which records to examine, analyzing only their final
judgments conditions on a post-access selection process. The methodological strategy should therefore
retain denominators for accessible, presented, noticed, inspected, and assessed items; preserve source-
lineage information; and, where feasible, record the sequence of voluntary examinations. The companion
structural study’s distinction between access and examination is retained, while the cognitive study adds
direct observations of encoding, interpretation, and judgment.

A stronger model must also allow feedback from judgment to later encounters. An initial tentative in-
terpretation may change what a person subsequently searches for, how the person questions witnesses, or
which summaries seem relevant. A recalled narrative can influence the further production of testimony,
including through discussion, recommendation, and correction. Such feedback makes the observer an ac-
tive participant in a relational trajectory, rather than a passive endpoint of information transmission. The
present paper acknowledges this possibility without assuming an ontologically privileged present mo-
ment or universal temporal direction. Any indexed sequence used in a behavioral experiment describes
an observation protocol and a specified ordering of task operations. Claims about history-dependent
cognition require independently defined traces, relations of dependence, or justified partial orderings. A
model may be revised when its chosen ordering fails to represent the interaction.

This feedback also exposes the limits of treating every recognition problem as an individual deficit.
If essential context is absent, an observer may be unable to make a responsible inference even while
processing the available material competently. If a highly compressed summary removes provenance,

12



340

341

342

343

344

345

346

347

348

349

350

351

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

the observer’s uncertainty may reflect the design of the communication interface. If access rules prevent
verification, personal vigilance has limited power to recover missing records. Conversely, greater in-
frastructural openness does not guarantee accurate individual cognition. The division between the struc-
turally possible and the cognitively realized is therefore analytically necessary. Paper II investigates
access conditions, while the present paper investigates conditional processing under those conditions.
The fourth paper is reserved for endogenous power over participation, authority, admissibility, attention
and resources, including how evaluative institutions can constrain which observations count as legitimate
evidence.

The fifth companion investigation addresses the circulation and conversion of references, attestations,
endorsements, and other representations through which historical records can support further interactions
and productive opportunities. Such circulation may depend on an observer’s trust assessment, but the act
of judging evidence is distinct from converting that judgment into an employment decision, credential,
collaboration, allocation, or material return. The present paper therefore limits its behavioral outcomes
to those necessary to identify the cognitive relation between examination and reliance. It does not treat a
positive assessment as an entitlement to a position, infer justice from favorable recognition, or suppose
that credibility circulates as a uniform exchange token. The purpose of these boundaries is to make each
mechanism researchable without dissolving cognition, power, and political economy into a single scalar
concept.

The study’s proposed novelty should be assessed in relation to established research. Bounded ratio-
nality, selective attention, working-memory limitations, heuristic judgment, motivated reasoning, epis-
temic vigilance, trust in automation, and correction-resistant misinformation have substantial histories
[72, 40, 5, 79, 73, 20]. The paper makes no priority claim to discovering these mechanisms. Its tentative
contribution is a representation-sensitive integration directed at the assessment of relational histories: it
aims to define how structural evidence access feeds into observer-specific cognitive processing, and to
specify interventions that distinguish encounter, memory, source attribution, diagnostic inference, and
consequential trust. Whether such integration produces an empirically distinct explanatory model is a
question for theoretical comparison and experimental testing. Failure to improve on simpler attention,
memory, or Bayesian models must remain a possible result.

The subsequent sections develop these commitments in a progressive but revisable analytical order.
Section 2 specifies observer-relative evidence representations and the scope of candidate processing ker-
nels. Section 3 examines attention allocation; Section 4 develops memory compression and provenance
reconstruction; and Section 5 considers interpretive schemas, attribution, and relevant bias mechanisms.
Section 6 treats diagnostic evidence and belief revision, while Section 7 investigates epistemic vigilance
and source dependence. Section 8 distinguishes epistemic judgments, expressed trust, and behavioral
reliance. Section 9 presents controlled and observational research designs with their identification limits,
and Section 10 evaluates the conditional contributions and remaining uncertainties. Together, these inves-
tigations seek to explain how humans recognize and evaluate evidence-bearing relational histories under
historically situated constraints on attention, cognition, and inquiry. They offer a research programme
for testing such mechanisms, not an empirically demonstrated general law of trust formation.

2 Cognitive Interfaces to Relational Evidence

The analytical task of this section is to specify how an observer’s access to represented historical evidence
is connected to the cognition through which that evidence is assessed. Section 1 introduced a candidate
composition of access, attention, encoding, interpretation, and judgment kernels. That construction is
useful only if the represented objects, conditioning information, and limits of the decomposition are
explicit. A person may be able to obtain a record without attending to it, may remember its substan-
tive claim while misidentifying its source, or may accurately reconstruct the evidence while reaching a
different conclusion for defensible task-specific reasons. The present section therefore defines a local
observer model, distinguishes failures of encounter from failures of representation, and states when the
proposed factorization is defensible. Its formal claims concern a specified observation protocol rather
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than a universal architecture of human cognition. The model also identifies what an investigator would
have to measure before assigning a particular discrepancy to attention, memory, or inference.

2.1 The Observer, Task, and Evidentiary Interface

The first modeling decision is the unit of analysis. Let o index an observer and let ¢ specify a target
question, such as whether an artifact precedes a later claim, whether two testimonies share a source,
or whether an individual contributed to a documented procedure. The index o identifies a participant
in a specified study, not an invariant psychological essence. The question ¢ identifies a proposition or
decision criterion and may differ from the questions for which the original documents were created. A
represented history H consists of artifacts, source indications, relation claims, and uncertainties that the
investigator elects to preserve for the task. It can include contradictory evidence or several admissible
partial orderings. Its units of description are provisional: an investigator may revise how an interaction
is individuated, separate one composite record into several records, or merge redundant attestations as
the evidentiary analysis develops.

The distinction between historical relations and their documentary reconstruction is fundamental. H
names the investigator’s held, evidence-bearing description for the comparison at hand; it is not equiva-
lent to the complete set of relations that occurred. Source material may have been destroyed, withheld,
produced strategically, or never recorded. Consequently, randomization of a display derived from H
can identify responses to the represented material without identifying the truth of an incompletely doc-
umented history. Nor does a longer source chain automatically supply an independent corroboration
chain. The relation between source records and the historical proposition under examination is part of
what the study must substantiate. The target ¢ should therefore be registered at the level of the actual
claim evaluated, including a feasible response domain, admissible uncertainty, and the loss associated
with different errors. A chronological question, a credit-allocation question, and an inquiry about the
reliability of future work can use the same documents yet require different inferential standards.

The context C' collects the conditions necessary to interpret the observer’s response. These can in-
clude the observer’s task instructions, relevant background knowledge, language competence, available
processing time, interface configuration, incentives, and experimentally observed baseline beliefs. Some
of these conditions are measured; others remain latent. When the context contains a representation pol-
icy p, it specifies which distinctions in H are expressed in a particular evidentiary display. That policy
need not be a lossy compression: a direct archival interface may preserve extensive provenance, whereas
a summary may suppress relations considered peripheral by its designer. Equally, a representation can
introduce organizational structure that was not explicitly recorded in the source documents. The fact that
it is easy to navigate does not establish that its structure is historically warranted.

Material circumstances belong within this context. Available time, cost of access, language media-
tion, accessibility, professional training, paid evaluative obligations, and reliance on employer-approved
information systems influence what examination is feasible. Two people may have equal formal per-
mission to open a repository while facing substantially different costs of interpreting its contents. In
an Al-mediated interface, machine-generated synthesis may reduce search effort yet make the bound-
ary between independent testimony and repeated reporting less visible. This is a possible mechanism
for experimental comparison, not a general empirical conclusion about every model or user. Whenever
evaluative labor is distributed unequally, conditioning on observed expertise alone may conceal the con-
ditions under which expertise, time, and documentary access were acquired. The analyst should therefore
state which aspects of C' are manipulated, recorded, assumed stable, or unobserved.

The interface variable E records the evidentiary material available at the specified point of poten-
tial encounter. It should distinguish a document that the observer can retrieve, a record automatically
displayed, and a recommendation encountered as a substitute for the original source. An archive held be-
hind a separate search command differs operationally from a quotation already present on screen. Where
necessary, F therefore contains both a content descriptor and its mode of presentation. A designated null
value | indicates that the relevant evidence does not become available within the protocol. This null
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value should be distinguished from a record that exists and is available but receives no attention. If an
experiment supplies the same documentary material to every participant, its access component can be
fixed by design, leaving variation in cognitive processing and experimentally manipulated presentation
features. If availability varies because of infrastructure, language, cost, or authorization, then the access
component must remain in the model and may require analysis from Paper II.

More precisely, assign H, F, A, M, Z, and J measurable state spaces, provisionally taken to be
standard Borel spaces when regular conditional probabilities and conventional stochastic-kernel construc-
tions are required. Let A describe what an observer actually attends to, M an encoded or retrieved repre-
sentation, Z an interpretation relevant to ¢, and J an observable task-specific judgment. The state spaces
can be finite for carefully designed experiments; they may be structured or variable-dimensional when
the task concerns multiple possible histories. Standard Borel assumptions support many probability-
theoretic operations, but they are mathematical regularity conditions, not claims that personal cognition
has a countable or predefined vocabulary [42]. The relevant empirical question is whether a chosen
encoding resolves the differences required by the target task.

The access component of the framework can be written as a conditional distribution over possible
presentations. Equation 2 makes the representation and observer context explicit.

Ky 5 (B | hyc) = I(’)r(EEB|H:h,C:c,p), Bef. 2
Here £ is the sigma-algebra on the chosen presentation space. The conditional probability is a descriptive
distribution of encounter opportunities in a specified protocol. It does not imply that a change of p
alone identifies the causal effect of an institutional reform. In an experimental setting, it can instead
be induced by randomized allocation to well-defined interfaces, subject to compliance, interference, and
measurement restrictions. This scope distinction is important: one can hold a corpus constant and change
which parts are displayed, yet such a manipulation establishes the effect of the interface assignment under
the experiment, not the social value of the infrastructure that ordinarily produced it.

Three descriptions should be kept separate in applications of Equation 2. The held corpus identifies
the records against which the investigator compares an interface; the opportunity set describes what
a participant could retrieve under the protocol; and the presentation specifies what was displayed or
actually returned following an information request. A single recorded F can represent the last of these
only if the other two are retained in design metadata. A search result without its underlying document,
for example, records an opportunity to inspect the source while conveying only a mediated description
of its contents. It would be misleading to use that search result to code successful exposure to every
relation in the original document. Analytically, extending I’ with metadata can preserve the distinction,
although more detailed coding generally entails additional measurement costs.

Observer heterogeneity also requires care. Two observers with the same interface may reasonably
produce different judgments if one can interpret a technical method and the other lacks that competence.
Their responses cannot be ranked epistemically without specifying the target proposition, relevant back-
ground information, and a suitable criterion of correctness or calibration. A participant who expresses
uncertainty in response to inaccessible provenance may perform the task more responsibly than a partic-
ipant who supplies a confident attribution. Equally, unequal processing time does not by itself explain
which interpretation is correct. The formal role of o and C'is to permit such differences to be represented
and studied without prematurely classifying them as cognitive failures.

2.2 The Composition and Limits of Processing Kernels

Equation 1 supplies the restricted composition used throughout the initial investigation. Conditional on
a held history and context, the access kernel determines a possible evidentiary presentation; attention
selects an aspect of that presentation; memory or encoding generates a cognitive representation; inter-
pretation gives the representation task-relevant meaning; and a judgment kernel produces an assessable
response. The sequence is an economical decomposition of a joint probability law, not a claim that the
mind invariably performs these operations in that order. In particular, the recorded M may depend on
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information already retrieved at the start of the trial, and the attention allocation A may respond to a
provisional judgment that is not separately included in the restricted model.

For a one-pass protocol, the mathematical chain rule yields a factorization of a sufficiently specified
joint law, yet the restricted product in Equation 1 requires the omission of specific conditioning vari-
ables. To state the restriction, take the target question as part of C, hold the representation policy p fixed
within a modeled protocol, and require the displayed F to include presentation characteristics that may
influence later processing. One sufficient collection of conditional-independence assumptions is given
in Equation 3. The symbol L denotes statistical conditional independence under the specified observer
law.

Al HI|(EC,p),

MU H|(AEC,p),

Z 1L (H,E,A) | (M,C,p),

J U (H,E,A,M)|(Z,C,p).

3

Equation 3 is a substantive modeling restriction rather than a psychological theorem, following the statis-
tical use of conditional independence surveyed by Dawid [16]. When a source’s identity affects a judg-
ment even after the coded interpretation is held fixed, for example, Z may omit a relevant component
of what the observer considered. When unrecorded expertise shapes both attention and reconstruction,
the context C' may be insufficient. The conditional laws can consequently depend on variables excluded
from the displayed kernels. Additional state variables may restore a useful approximation, although they
do not establish the independence conditions merely by being named. An unrestricted chain-rule de-
composition remains valid at the level of the measured joint distribution under regularity conditions; the
shortened, interpretable factors warrant independent empirical scrutiny.

The null outcomes in the processing states are consequential. Write |4 for the absence of relevant
attention and L 5; for the absence of a retrievable task-relevant trace. An observer may receive £ = e
and nevertheless have A = | 4. An observer may attend to a relevant segment and later have M = 1 s
at the scheduled recall test. These states are analytically different from a trace that retains content but
misattributes its origin. For instance, a participant who never sees a provenance footnote cannot be
evaluated for source recall in the same manner as a participant who read the footnote and subsequently
names the wrong source. A design that records only whether an attribution is correct will merge these
pathways unless its protocol measures their intermediate states.

The difference between opportunity and cognitive encounter is summarized by Equation 4. For a
specified task and history, the probability of attending to something relevant is the average of the attention
probability over the possible presentations.

Pr(A 7 La | hueop) = [ [1= KS(La} | ev0)] KES(de | hoo) @

Equation 4 follows from the restricted factorization and the definition of the null-attention state. It is nota
psychological discovery. If earlier evaluations affect attention or if the stored cognitive state supplies rel-
evant information that is omitted from ¢, then K" requires additional conditioning and the equality may
fail for the intended interpretation. The equation nevertheless provides a useful accounting distinction:
a change in observed attention can result from a change in presentations, from changed attention condi-
tional on the same presentation, or from both. Without separately recording presentation and attention,
the components cannot be assigned unique empirical magnitudes.

An experimentally coded “relevant encounter” should refer to a prespecified task and an explicit
opportunity boundary. The complement A = | 4 may include skimming unrelated material, inspecting
a link but failing to open its target, or looking at the relevant passage without performing the specific task-
relevant discrimination. These mechanisms may be indistinguishable under a coarse attention instrument.
Equation 4 averages over the presentation distribution; it should not be read as a universal estimate of a
person’s attentional capacity. If the same participant undertakes a series of tasks, context and preceding
experience can change at each observation. The resulting measurements require repeated-measures or
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state-dependent analysis rather than treating the participant as supplying independent draws from one
stationary kernel.

The analyst must also distinguish different ways of representing the same evidentiary materials. Sup-
pose an original artifact is accessible through a repository and a mediated interface describes it in a short
paragraph. Both may be treated as representations of a held historical material A, but the observations £
are different. Even a completely accurate short paragraph may omit details necessary for another target
question. Thus, representation invariance should be asserted only relative to a stated proposition and
a stated sufficiency criterion. A summary that is sufficient for determining whether a document exists
may be insufficient for judging the independence of two cited findings. Apparent equality of summary
content does not justify equality of source lineage, examination burden, or conditional likelihoods.

The relevant notion of representational adequacy is therefore proposition-relative. Two presenta-
tion policies may be equivalent for detecting the existence of an artifact yet differ for reconstructing a
causal dependence or establishing an authorship claim. Where a benchmark relation is defined by an
independently inspectable synthetic corpus, equivalence can be tested using a predeclared scoring rule.
Where histories are contested, an equivalence claim should specify which unresolved alternatives both
displays preserve. In neither case does equality of final mean ratings demonstrate equivalence of the
cognitive pathways, since compensating changes in attention and interpretation can conceal a difference
in evidence contact. The analyst can compare tasks and presentations without assuming that one repre-
sentation is globally superior for every epistemic purpose.

This treatment also creates an interface to the institutional and technical analysis of the previous
paper while preserving the psychological object’s autonomy. A portal that changes K can expand
opportunities to encounter evidence, and a well-designed presentation may also change K" or K™e™,
A critic who attributes every change in cognition to the portal would conflate these components; a critic
who attributes every unsuccessful judgment to an individual’s memory would ignore the possibility that
crucial evidence was never exposed. The proposed layered account instead identifies the measurement
conditions under which a more specific explanation becomes plausible. Subsequent sections will ex-
amine mechanisms within the attention and memory components without assuming that the complete
decomposition is already validated.

2.3 Missing Evidence, Distorted Encoding, and Uncertain Reconstruction

Cognitive recognition is particularly vulnerable to a confusion between absence of evidence and inac-
curate representation of encountered evidence. Both can yield an incorrect answer, yet they demand
different explanations and remedies. In the first case, a participant lacks a relevant document or did
not examine a portion of the available material. In the second, the participant encountered it but later
changes a name, reverses a dependence relation, merges two witnesses, or infers a chronological order-
ing not warranted by the records. A third case concerns the accurate encoding of a record followed by
an inferential interpretation that exceeds its support. An observer may remember correctly that a rec-
ommendation was issued by a prestigious office while treating the recommendation as evidence that the
office independently verified the underlying work. The inference could be unwarranted even though the
memory is faithful.

A careful representation of M therefore contains more than a text-like summary. For the local task,
its coordinates can distinguish remembered substantive content, attributed source, relational dependence,
and uncertainty about ordering. An investigator need not assert that the biological memory system stores
those coordinates as literal fields. Rather, the coordinates specify what the research instruments aim to
elicit. Different testing procedures may recover different aspects of the underlying representation, and
measurement itself may alter later recall.

An immediate probe and a delayed reconstruction should also be distinguished from the latent rep-
resentation at the moment of initial encounter. A written recall request may operate as another retrieval
event, alter future source attribution, and become part of subsequent evidence. A design that measures
memory repeatedly therefore observes a sequence of conditioned reports, not independent readings of a
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fixed internal object. The proposed M can be indexed by the operation at which it is operationalized,
with measurement-induced transitions analyzed separately when the protocol supports them. Reports
of confidence in memory, certainty about a source, and agreement with the underlying claim should be
elicited as distinct responses, because an accurate origin judgment need not imply endorsement of the
claim. The classic source-monitoring account treats judgments about origins of remembered informa-
tion as active attributions based on available mnemonic qualities rather than infallible retrieval of source
tags [39]. That account motivates separately assessing source claims, but it does not entail the proposed
relational encoding scheme or establish how its parameters vary across disciplines.

An explicit distortion measure is useful only when a task-specific comparison standard is justified.
Let g4,0(a,e) denote a prespecified, evidence-supported feature or relation that a faithful encoding of
attended material would preserve for question ¢, defined for an evaluable subset of attention—presentation
pairs. Let ¢,(m) denote the feature inferred from the observer’s reported memory state under a stated
measurement operation. The conditional encoding-discrepancy probability in Equation 5 is defined only
on that evaluable subset.

dola,e.ciq.p) = K™ ({m : ¢,(m) # gyp(a. @)} | a,e.c). 5)

Equation 5 presupposes that g, , is defined and justified for the tested feature, including how uncertainty
and multiple admissible answers are scored. Where records are contested, g may be a set of supported re-
sponses rather than a unique answer, and the discrepancy event must be defined accordingly. If A = | 4,
the observer may have no relevant material to encode; the definition should then be treated as inapplicable
rather than assigning an ordinary error score. Thus, a failure to encounter evidence and an inaccurate ac-
count of evidence actually encountered are separate outcomes. Nor should a difference between reported
interpretation and a researcher’s favored narrative automatically be counted as a memory error.

A multiple-answer standard may replace equality to one designated g, ,(a, ) with membership in a
prespecified set of admissible responses. Its construction should be independently reviewed where pos-
sible, because a benchmark derived from one controversial interpretation can create apparent cognitive
errors by design. Furthermore, a difference between ¢,(m) and the benchmark concerns the elicited
report; it cannot by itself separate faulty initial encoding from inaccurate retrieval or reporting. Such
separation requires additional observations or experimental restrictions. The quantity d, is therefore
best described as an encoding-report discrepancy under the indicated measurement model, unless the
protocol independently establishes that reported M faithfully measures encoding.

Relational histories require special attention to uncertainty about source dependence and partial order.
Consider three anonymous records: a technical note, a subsequent report citing it, and an endorsement
that describes the report. The represented documentation may establish that the report refers to the note,
while leaving uncertain whether the endorsement relies on independent inspection or merely repeats the
report. One participant may infer independent corroboration, another may infer dependence, and a third
may preserve the ambiguity. The epistemic status of those answers depends on the available traces. An
experimental investigator can construct a setting in which source dependence is known by design, but a
historical inquiry often cannot. The model must therefore distinguish the participant’s inferred relational
reconstruction from the justified uncertainty set supported by the source corpus. A fully connected causal
graph inferred from a suggestive narrative may be less faithful than a sparse partial representation that
keeps uncertain relations unresolved.

One proposed representation of this reconstruction is a probability distribution II,(du | m, c) over
a locally defined family of candidate history descriptions v € U. The family U is an analytical device,
and its membership may change as the record is examined; it is not a fixed catalog of social events. The
observer’s actual distribution may be inaccessible or only partly elicitable. For comparison, a normative
Bayesian benchmark can be defined where a defensible prior 7*(du | ¢) and an evidence-generating
likelihood L*(m | u,c) are available. Equation 6 states the benchmark over a countable candidate
family for clarity.

L*(m | u,c) m*(u | ¢)
ey L*(m | v,e) (v | €)’

II*(u | m,c) = when the denominator is positive. (6)
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Equation 6 defines a conditional inferential comparator rather than a descriptive law of human reconstruc-
tion. It requires a meaningful candidate family and an evidence model that accounts for common sources
and selection. The actual interpretation kernel K" need not implement Bayes’ rule, and an observed
response need not identify a unique internal probability distribution. Structured probabilistic accounts of
cognition show how priors, evidence, and abstract representations can be connected in explanatory mod-
els [76]; their existence does not demonstrate that this particular relational model describes all human
observers. When the documentary record cannot distinguish candidate histories, responsible judgment
can preserve uncertainty instead of selecting the most narratively complete reconstruction.

Dependence among documents matters for this comparison. If two descriptions reproduce one ear-
lier source, treating them as conditionally independent observations can multiply apparent evidentiary
support without adding independent information. The likelihood L* must represent the common origin,
or explicitly declare why the approximation is adequate for the task. Likewise, the prior 7* should not
quietly encode as a default the investigator’s desired credit distribution. A disagreement between 11,
and IT* is interpretable as a cognitive discrepancy only relative to these declared modeling choices; al-
ternative defensible priors or candidate families may support different posterior rankings. This makes
sensitivity analysis and documentation of provenance structure part of the evaluative procedure.

The distinction has an additional ethical consequence. An observer’s failure to recognize a contri-
bution can result from a defective memory, a presentation that omitted crucial provenance, legitimate
uncertainty about contradictory traces, or a task whose requested attribution cannot be supported. These
possibilities should be reported separately where data permit. A test that rewards confident identifica-
tion of one person despite genuinely ambiguous source material can penalize epistemically careful par-
ticipants and manufacture apparent bias. Conversely, offering a fully documented answer key does not
ensure that participants understand its evidentiary basis. Measurement of memory, inference, and trust
must therefore specify which statements are verifiable, which remain contested, and what opportunities
the observer had to inspect the supporting records.

2.4 Feedback, Observer State, and the Conditional Order of Operations

The restricted one-pass sequence suppresses a familiar feature of inquiry: an observer can search again
after an initial judgment. A participant reading a summary may suspect that two endorsements share
an origin, open an original record, discover an omitted caveat, and revise a judgment. Another partici-
pant may accept the summary and conduct no additional inspection. In both cases, interpretation shapes
subsequent exposure. A model in which attention is conditionally independent of the observer’s current
beliefs becomes inappropriate unless those beliefs and the decision to search are included in the condi-
tioning context. More generally, the meanings of “encounter” and “judgment” depend on the protocol’s
stopping rule. A final response after free exploration is not comparable to an immediate response after
compulsory exposure unless the designs explicitly account for the intervening activity.

Let S denote the observer’s task-relevant state at the kth recorded operation, including whatever
prior beliefs, recalled observations, or uncertainties the research design can support. Let R € R denote
a retrieval or inquiry action, which may consist of opening a primary document, consulting a translation,
requesting an explanation, or ending the inquiry. This action variable is distinct from the target propo-
sition ¢. One simple feedback specification samples the next retrieval action from the current cognitive
state and uses it to determine a subsequent evidentiary encounter. Equation 7 makes this conditional
relation explicit.

Pr(Ek+1 €B ‘ Sp=sH=hn0C=c, p) - / KgC;(B ‘ h,c, T)Kgry(dr | S,C). (7)
o R ’
In Equation 7, K, Y describes information-seeking behavior and the extended access kernel conditions on
the realized action r. The displayed equality assumes that, conditional on the modeled state and context,

retrieval-action selection has no remaining dependence on H, and that the subsequent presentation is
conditionally independent of S}, once H, C, p, Ry, are given. If unrecorded experience about the history
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affects the next request, or the interface tailors its response using features of the user state not captured in
C, those assumptions require revision. An explicit terminal action may be represented by an absorbing
observation state rather than silently removing stopped inquiries from the analysis. The index k marks
operations in a specified observation protocol; it does not posit that social or cognitive processes admit
a unique global historical clock. If the observer’s action changes the source corpus itself, for example
by eliciting a new testimony or altering a shared archive, the state of H must also be updated rather than
held fixed. If actions and retrieved records jointly influence one another within an operation, a joint
transition law may be preferable to the simple product shown here.

Observer state makes the modeling commitment testable in principle but also reveals its limitations.
Task instructions may elicit a report of a current belief, yet a participant’s actual cognitive state remains
partly latent. A state S designed only from earlier judgments may fail to preserve relevant information
about remembered sources or changes of attention. Treating the process as Markovian would then be an
additional, possibly false, restriction. Repeated exposure, learning from corrections, and changes in task
strategy can produce long-range dependencies that cannot be summarized by a short record of preceding
responses. A flexible state-space model can sometimes approximate such effects, but state expansion
does not by itself solve the problem of identifying hidden mechanisms from limited behavioral outcomes.

For empirical protocols, a minimal operational extension would record (Ry, Ej1) alongside the
preceding access opportunity, the observer’s stated task, and any intermediate judgment or uncertainty
report. The resulting data can distinguish an unoffered source from an available source that was not
requested. They generally cannot reveal why a person did not search without additional assumptions
or an elicitation that may itself change behavior. In deployed systems, personalization also makes the
presentation conditional on earlier traces of interaction. The experiment should record whether apparent
improvements in recognition stem from changing observer processing, adaptive retrieval, or a changed
documentary corpus. These are different candidate mechanisms with potentially different ethical and
institutional implications.

The choice of operation order should also remain empirically revisable. In a structured experiment,
the investigator may ensure that each participant first sees a display, then answers a recall question, and
then reports a judgment. Outside that protocol, remembering may guide searching, interpreting may
change attention before display inspection ends, and a verbalized judgment may reshape the subsequent
memory report. The same variables can be arranged differently in alternative observational models,
and a good fit to the final judgments is insufficient to establish which order occurred. The scientifically
relevant order is the order justified by task intervention, recorded dependence, and behavioral traces. This
methodological restraint is especially important for relational evidence, where apparent chronological
coherence may be an artifact of narrative presentation.

These considerations explain why the paper uses the staged architecture as a modular research design
rather than a closed cognitive ontology. Each conditional component suggests possible measurement and
intervention, but the composition is valid only at the resolution supported by the task. A stateful exten-
sion can represent some feedback, while a more general interactive or partially observed model may be
needed for complex inquiry. The decision among models should depend on explanatory gain, parameter
identifiability, and predictive adequacy rather than preference for one formal language. Importantly, such
extensions remain within this paper’s object of human cognition. Institutional choices about whose tes-
timony is admissible and who controls the interface require the complementary power analysis; changes
in those institutions need not be reduced to changes in an individual’s state.

2.5 Non-Identification and Conditions for Empirical Comparison

An explicit decomposition does not guarantee that the observer’s internal mechanisms can be inferred
from the final response. Suppose a binary task records only whether an observer endorses a proposition
and produces an observed endorsement probability 7, under history representation h. One hypothetical
model exposes the evidence to all participants, while an encoding stage produces an affirmative internal
trace with probability r;; a deterministic judgment maps that trace to endorsement. A second hypothet-
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ical model attends to the relevant evidence with probability r, faithfully encodes whenever attention
occurs, and gives a negative response otherwise. Both generate the same observable endorsement rate
under the fixed protocol. If the only measured variable is the final judgment, the two explanatory path-
ways are observationally equivalent, although one attributes variation to encoding and the other to en-
counter. The illustration is a constructive example of non-identification, not evidence that either process
dominates real behavior.

Proposition 2.1 (Final judgments do not identify the stages). Suppose a protocol records only a binary
final judgment J and a held representation H, withPr(J =1 | H = h) = rp,and 0 < rj, < 1. If the
intermediate attention and encoding states are unobserved and their conditional kernels are otherwise

unrestricted, at least two distinct attention—encoding decompositions can generate the same joint law of
(H,J).

To verify Proposition 2.1, construct a first model in which attention to the relevant display is certain,
the encoded binary trace equals one with probability r;, and judgment copies that trace. Construct a
second model in which attention occurs with probability 7, encoding is faithful when attention occurs,
the trace equals zero when attention is absent, and judgment again copies the trace. The marginal proba-
bility of endorsement is 7 in both models for each fixed h, while the attention probabilities differ. The
construction establishes observational non-uniqueness under its assumptions; it does not exclude identi-
fication when additional measurements, interventions, or structural restrictions are introduced. A zero
or unit endpoint can be treated separately without affecting the basic lesson. Neither model is offered as
a general psychological theory.

The construction also shows why a reported increase in perceived credibility after a display redesign
is causally ambiguous. Random assignment can support an average effect of the assigned display on the
recorded judgment, under the experiment’s usual design assumptions. It does not automatically recover
the share of that effect transmitted through noticed provenance, corrected source recall, or changed in-
ferential weighting. Those are mediation questions requiring additional restrictions on confounding and
measurement, including care when the treatment itself changes later mediator—outcome confounding
[35]. Accordingly, the causal language of the paper should refer to a specific randomized intervention
when present and to observational associations when it is absent.

The result has direct methodological implications. A study reporting higher trust ratings after source
disclosure cannot conclude from that outcome alone that participants noticed the disclosure, encoded its
provenance correctly, or understood its evidentiary implications. The manipulation may also affect per-
ceived authority, task demand, or willingness to express uncertainty. A stronger design should separately
record which materials were actually made available, which were displayed, which were inspected, what
participants recalled, how they reconstructed dependence and order, and how they justified their judg-
ments. These measurements remain imperfect. Eye fixation is a useful indicator of visual selection in
some tasks but does not establish semantic comprehension; recognition questionnaires can cue retrieval;
and requests for written explanations can alter subsequent interpretations. Measurement instruments
must be calibrated against the particular cognitive construct they claim to observe.

The construct-validation problem is especially pressing where participants provide a single score
called “trust.” The score might reflect perceived truth of a sentence, credibility of its source, belief about
contributor competence, institutional deference, willingness to delegate, or a demand effect. Calling
these outcomes by a shared name does not give them equivalent measurement properties. The construct-
validation literature emphasizes the need for evidence about whether an instrument measures the pro-
posed psychological construct [23]. For the present programme, a multicomponent instrument should
therefore distinguish substantive judgment, provenance reconstruction, uncertainty calibration, and be-
havior wherever the research question requires them. Its measurement invariance across languages, pro-
fessional communities, and presentation policies should be examined rather than assumed.

A controlled comparison can assign participants to two presentation conditions while holding an
evidentiary corpus constant. In one condition an endorsement and a quoted claim appear without a visible
link to their shared source; in the other, the underlying source path is presented with a means to inspect
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Table 2: Observable distinctions required to investigate the candidate cognitive interfaces. The table
describes research-design targets rather than established psychological stages.

Analytical
component

Potential observation

Important unresolved ambiguity

Evidence availability

Task and evaluation
rule

Attention and
examination
Encoding and
memory
Trajectory
reconstruction

Interpretation and
judgment
Behavioral reliance

Authorized retrieval logs; assigned display
condition; recorded corpus snapshot
Registered target proposition; admissible
uncertainty; independent source-corpus
key where feasible

Interface event logs; observed opening and
navigation; task-specific selection probes
Immediate and delayed content recall;
independently scored source attribution
Source-lineage reconstruction; supported
partial-order judgments; uncertainty
reports

Argument explanation; probability
estimate; assessment of diagnosticity
Optional verification, delegation, or
resource-limited follow-up within a stated

Availability need not imply encounter or
comprehension.

Different propositions may require
different criteria and losses.

A click or fixation may not imply
substantive attention.

Recall tests may cue, reshape, or
contaminate the trace.

A single answer key may be inappropriate
for contested records.

Reports may be motivated, noisy, and
dependent on task framing.

Behavior depends on perceived costs,
incentives, and external constraints.

task

it. The investigator should distinguish the intention-to-treat effect of assignment from the association
between voluntary inspection and a final judgment. The latter is confounded when a participant’s prior
skepticism or specialist knowledge influences the decision to inspect.

If assignment affects the probability of inspection, comparing only people who inspected in both
arms can introduce selection bias, even if the original presentation assignment was randomized. Re-
peated measures may improve precision yet also induce carryover as participants learn the source struc-
ture. A preregistered contrast between assigned opportunity and requested inspection, followed by sen-
sitivity analyses for unobserved motivation, offers a more defensible starting point than claiming a clean
attention-mediated effect. Treatment effects may also vary with expertise, language, and the documented
cost of examination, which should be reported as substantive effect modifiers rather than treated solely as
nuisance variation. It is also possible that the addition of source information changes perceived difficulty,
fatigue, or the salience of the claim. An interpretation that attributes all observed judgment changes to
improved source monitoring would consequently require supporting intermediate measures and suitable
alternative conditions.

Research designs should preserve the distinction between objectively verifiable source relations and
contested historical claims. When the investigator constructs a synthetic corpus with a known source
chain, provenance discrimination can be scored against a defined answer key. When the corpus consists
of real documents whose independence or authorship is disputed, an answer key may have to represent
admissible alternatives, annotated uncertainty, and the reasons for excluding particular interpretations.
A design that forces a definitive response from underdetermined evidence measures willingness to guess
alongside understanding. The model should instead permit uncertainty reports, decisions to seek further
information, and recognition of insufficient evidentiary grounds. Such outcomes may be particularly
valuable when distinguishing warranted skepticism from simple distrust.

Table 2 summarizes the central design boundaries and their measurement limitations. Its rows should
not be read as seven independent causal modules. A participant’s inspection can alter later source mem-
ory; an interpretation probe can influence a judgment; and a reliance decision can depend on institutional
incentives beyond the experiment. Such dependencies are part of the phenomenon rather than nuisance
terms to be hidden. The table also clarifies why the framework should be tested against simpler com-
peting accounts. A single salience effect, a task-demand explanation, or a conventional Bayesian inter-
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pretation of received information may fit the data as well as a more elaborate multi-kernel model. The
contribution of the additional structure must be established through discrimination among mechanisms
or improved out-of-sample predictions, not through the ability to assign a variable to each theoretical
stage.

Finally, the meaning of warranted recognition requires explicit local specification. An observer’s
subjective confidence, the accuracy of an independently checkable reconstruction, the extent of exam-
ined evidence, and the prudence of a subsequent decision may move in different directions. An improved
display can make a participant less confident precisely because it exposes conflicting testimony. An ob-
server may accurately identify a source while declining to infer the competence of the person associated
with it. A source-monitoring intervention can correct a false attribution without yielding a measurable
change in declared trust. These are substantively possible outcomes, not anomalies that must be forced
into a monotonic recognition metric. The later analysis of belief revision, epistemic vigilance, and re-
liance will preserve these distinctions and specify the evidentiary assumptions relevant to each.

The formal objective of the present section has thus been limited deliberately. It identifies a con-
ditional interface between evidence-bearing relational representations and human cognition, provides a
disciplined vocabulary for missingness, distorted encoding, and uncertain reconstruction, and shows why
final ratings alone are insufficient to recover the cognitive mechanism that produced them. It also states
the statistical restrictions underlying that factorization and identifies which feedback relations require
state-dependent extensions. The following section develops selective attention and evidentiary encounter
within these bounds, examining how task relevance, salience, processing costs, and competing demands
condition what an observer actually examines. That analysis will treat surprise and informational diag-
nosticity separately, allowing structurally ordinary evidence to receive attention when it is important and
unexpected material to remain peripheral when its relevance is weak.

3 Selective Attention and Evidentiary Encounter

The purpose of this section is to determine how evidentiary material that is available within a represented
relational history becomes the object of an observer’s selective examination. The distinction matters be-
cause the structural access conditions studied in Paper II, and represented by the interface kernel in
Section 2, leave open the question of which materials receive cognitive processing. Under limited time
and competing demands, an observer may inspect a conspicuous yet weakly informative record while
passing over an ordinary document that bears directly on the question under examination. This section
develops a conditional model of attentional allocation, separates statistical surprise from salience, rel-
evance, and expected informational value, and examines the effects of workload, competing evidence,
and active inquiry. It then derives limited formal results and specifies empirical comparisons that could
distinguish those mechanisms. The model is offered as a testable interface description, with particular
attention to the material and temporal conditions under which evidence is encountered.

3.1 Evidentiary Opportunity and the Allocation of Attention

A relevant evidentiary opportunity consists of more than the presence of an item in an archive. In a
specified observation task, the observer may face a display containing original documents, excerpts,
annotations, source references, suggested links, or algorithmic descriptions. Some items are immediately
visible; others require a search, translation, authorization, or navigation step. The term available evidence
refers here to material reachable within the protocol. Encountered evidence refers to material actually
selected for sufficient inspection to provide a chance of encoding its relevant content. Examined evidence
requires a task-specific criterion concerning the degree of substantive processing. These distinctions
allow a researcher to state, for example, that a document was reachable and opened while remaining
uncertain whether the observer evaluated its source lineage.

Work on selective visual attention establishes several relevant precedents. The account of compe-
tition and biased selection developed by Desimone and Duncan addresses how some visual represen-
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tations are favored when simultaneous processing is limited [17]. Computational research on saliency
demonstrates that an image-processing system can select conspicuous locations for additional analysis
without independently establishing their task significance [36]. These studies motivate, but do not di-
rectly validate, the extension to documentary evidence. An archive involves semantic reading, language
competence, historical reconstruction, and institutional context in ways that a visual search display may
not. It is therefore necessary to specify which aspects of attention are represented by a model rather than
treating the visual-attention literature as a complete account of research judgment.

Let D, be the set of evidentiary items reachable at encounter occasion ¢ for observer o, represented
under policy p and task ¢. The set is locally finite in a controlled experiment, but its members need not
be instances of fixed, ontologically given event categories. Each item ¢ can be a document, a possible
source link, a jointly presented record, or another task-specified evidentiary unit. Its individuation may
be revised if a composite record is separated into distinct testimonies. Let #,; denote the observer’s
measurable interaction history and state available to the research design; it may include previous displays,
observed choices, instructions, and an imperfect representation of prior beliefs. Let I; € D, U {&}
describe the next selection, where & denotes stopping, deferring, or declining further examination. A
candidate attention policy is specified in Equation 8.

7To,t(i | Dt7H07t7Q7p) = Pr(It =1 | Dt7H07t7Q7p)7 (RS Dt U {@} (8)

The policy is a conditional probability law, not an assertion that the observer deliberately computes
a selection probability. It can represent impulsive orienting, deliberate searching, fatigue-dependent
stopping, or mixtures of these processes. To interpret it empirically, the protocol must identify what was
in Dy, which features were perceptually accessible before selection, and what information was acquired
only after an item was opened. This last distinction prevents a methodological error: a later-assessed
evidentiary property cannot automatically be treated as a feature that caused an earlier choice unless the
observer had a suitable preview or expectation concerning it.

The choice variable I; should be distinguished from both orientation and substantive encounter. A
glance at a title, a fixation on an icon, an opening action, and successful recognition of a source relation
are empirically separable episodes. A first-glance process can alter which previews are cognitively regis-
tered; later choice can determine which source becomes available for reading; comprehension may then
depend on language fluency and the content actually delivered. Some interfaces present the entire item
from the outset, whereas others expose only a preview until the participant clicks. To avoid imposing an
artificial sequence, the investigator should annotate the first moment at which each attribute is actually
perceptible, distinguish automatic presentation from requested retrieval, and state which observable be-
havior counts as the next choice. For a task whose scoring target is source independence, a document
opening alone cannot constitute successful encounter with its dependence structure.

The distinction creates a specific risk of selection bias. Let an observer-specific variable, such as
previously acquired source familiarity, affect both the likelihood of opening a record and the ability
to interpret that record. A comparison of interpreters conditional on having opened it can then select
observers with different familiarity and different prior uncertainty, even when opening probabilities are
experimentally manipulated. A design that records only opened documents can also fail to measure errors
arising from the systematic nonencounter of relevant evidence. The appropriate denominator depends
on the question: all assigned opportunities for an interface-level encounter rate; all displayed previews
for a preview-selection rate; and all substantively examined sources for the conditional accuracy of a
provenance judgment. Such rates answer different questions and should remain separate in analysis.

In sequential inquiry, D; changes as an observer follows links, discovers alternative terminology, or
learns that two apparently independent claims originate in the same record. Selection at occasion ¢ may
change both the accessible opportunities and the observer state at occasion ¢ + 1. An experimental de-
sign that treats all choices as independent draws from a fixed menu consequently suppresses mechanisms
central to historical-source investigation. Conversely, a static menu can be an appropriate deliberately re-
stricted approximation when the research question concerns initial allocation to simultaneous summaries.
The validity of a model depends on the contrast for which it is being used.
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The observer’s finite resources create an allocation problem even when documentary access is equal
across participants. Time, reading effort, working-memory load, translation effort, navigational friction,
and prior fatigue can affect what is selected. The same document may require minutes for a specialist and
considerably longer for an observer unfamiliar with its notation. A simple nominal limit on the number
of opened items therefore inadequately measures attention costs. In a defined experimental context,
an investigator might instead specify the time or task-specific effort associated with each inspection,
estimate those costs from independent trials, and permit variation across observers. Such parameters
describe operational constraints and should not be interpreted as immutable cognitive capacities.

3.2 Surprise, Salience, Relevance, and Expected Information Value

Several quantities commonly described as interestingness play different roles in the study of eviden-
tiary encounter. The realized surprisal of an observation depends on a specified reference distribution.
Sensory or interface salience concerns its likelihood of attracting perceptual selection under particular
display conditions. Relevance concerns the relation between the material and a target question. Di-
agnosticity concerns how an observation discriminates among hypotheses. Expected information gain
describes a prospective reduction in uncertainty under a chosen probabilistic model, whereas decision
value also depends on the consequences and costs of action. Curiosity and exploratory preference may
influence selection in addition to the requirements of an immediately assigned task. The distinction be-
tween goal-directed information sampling and more open-ended information search has been developed
in the literature on active sampling and curiosity [27, 44]. These terms consequently cannot be substituted
for one another without specifying the analysis.
For a represented observation y; under reference law P, (- | Ho, g, p), define its realized surprisal
as Equation 9.
So(Yi | Ho:q:p) = —108 Po(Yi = yi | Hor,q, p), )

where the formula applies to a discrete observation with positive probability; continuous outcomes re-
quire a suitable density-relative treatment, and the reference measure and its interpretation must be made
explicit. The subscript o indicates an observer-specific or analyst-assigned predictive law, rather than
an objectively privileged measure of novelty. A low-probability result may be conspicuous because of
prior expectations, but surprisal does not indicate whether the result concerns the target proposition. Fur-
thermore, realized surprisal is defined after observing y;. An observer selecting an unopened document
typically has an expectation over possible contents rather than access to the contents’ realized surprisal.
Experiments that regress initial selection on realized surprisal must consequently specify what preview
information permitted that expectation.

A further division concerns the information already conveyed by the preview. Let T; ; describe the
title, recommendation text, source badge, or other signal genuinely available before item ¢ is opened.
A preview may itself supply evidence about the target proposition; the additional value of opening the
source should then be evaluated conditional on that preview. In a coherent model with a specified ob-
server history, the remaining expected gain is the conditional information that possible inspection out-
comes supply beyond the visible preview. Equation 10 expresses the corresponding benchmark at a
preview value t; with positive predictive probability.

EIGZES(Z ‘ tivHO,ta q) = IO<@7 }/; ’ ﬂ,t = tiaHO,t7q)' (10)

This quantity can be zero even when the preview was highly informative, since reopening a verbatim copy
adds no further model-based information. It can also be substantial when the preview says almost nothing
about provenance and the source contains an independent dated record. The term residual designates new
information relative to the conditioned preview; it is not a claim about an observer’s subjective ability
to foresee inspection outcomes. In empirical work, eliciting an anticipated value rating after a preview
changes the assessment process and may itself alter subsequent search. Expected-value predictors should
therefore be elicited in independent calibration samples or through a clearly specified, noninterfering
design whenever initial unprompted selection is the outcome of interest.
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The distinction from prospective epistemic value can be formalized. Suppose © is a task-relevant
uncertain proposition or parameter, Y; is a possible result from inspecting item ¢, and p, (0 | Ho,) is a
predictive belief under a fully specified model. Equation 11 defines a Bayesian benchmark for expected
information gain.

EIG,(i | Hot,q) := EYiIHo,t [DKL(Po(© | Yi, Hot) [ o(© | Hor))] - (1)

The expression is meaningful when the relevant posterior laws, reference measure, and integrability
assumptions are defined. In a properly specified probabilistic model, it is conditional mutual informa-
tion between © and Y; given the observer’s information history. It measures an expectation under that
model. A descriptively bounded observer might not represent the required alternatives correctly and
might choose an item for reasons uncorrelated with this benchmark. Nor does expected information gain
alone specify the value of subsequent action. Evidence capable of resolving a low-stakes uncertainty
could have high information gain and little consequence for a specified decision; modest information
concerning a consequential decision may have greater practical value.

For a decision problem with allowable actions a € A, utility or loss representation u(a, ), and an
available option to ignore new material, a corresponding gross expected value of inspection is given in
Equation 12.

GVIo(i | Hot) = Ey;jp,, | sup Eolu(a, ©) [ Yy, Ho] | — sup Eo[u(a, ©) | Hoy - (12)
acA acA

This benchmark assumes that expectations and optimal values exist, that the predictive model is coherent,
and that the action set remains available after inspecting the item. Under those assumptions, the gross
value is nonnegative because the decision maker may choose to ignore the observation. It can be zero
even when inspection produces substantial belief changes if those changes do not affect a preferred
action. The net value may be negative after subtracting search and processing costs. This normative
comparison should be distinguished from the descriptive benefit an observer actually realizes, since
incomplete understanding or miscalibration can make observed performance worse after exposure to
more material.

Proposition 3.1 (Surprisal without diagnostic information). For a discrete observation Y independent
of a target proposition © conditional on observer history H, assume the conditional probabilities and
posterior are defined. For an observed y with positive conditional probability, the posterior of © given
(Y = y,H) equals the posterior given H. Consequently, the realized belief change and the expected
information gain about © are zero, although the realized surprisal of y can be arbitrarily large across
admissible distributions.

The conditional independence assumption in Proposition 3.1 gives the first conclusion immediately.
For the second, consider a binary Y independent of © for which P(Y =1 | H) = ewith0 < e < 1.
Observing Y = 1 yields surprisal — log ¢, which increases without a fixed finite bound as ¢ approaches
zero, while the posterior for © remains unchanged. The example concerns a family of hypothetical
models and does not establish that real observers disregard irrelevant rarity. It establishes the narrower
analytical point that rarity and diagnostic information are logically separable. This is especially relevant
to relational histories in which an unusual cross-context encounter may attract an observer while a routine
source document determines whether an attribution is supported.

The distinction is equally important for correlated and dependent sources. Suppose two summaries
Y7 and Y5 reproduce one underlying record. If the second summary is an exact copy of the first under
the modeled evidence description, then after Y; is known, the additional information 7(©;Y5 | Y1, H)
is zero. If the second provides an independent check, a translation correction, or a new contextual clue,
its marginal value need not be zero. Nor is there a general theorem that conditional information gain
must decrease monotonically after observing any other source: interaction and dependence can produce
complementary information. The task is to model the particular provenance relation and observation
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protocol, rather than assigning a fixed value to the number of documents. Consequently, a criterion based
on sheer citation frequency may strongly favor repeated testimony even when the additional documents
convey little independent evidence.

Salience introduces another distinction. A source may be visually prominent because of position,
contrast, typography, familiarity, recommendation ranking, or emotional framing. A document may be
substantively important yet located several clicks below a more colorful summary. The visual-salience
construction of Itti and colleagues provides a well-specified example of feature-based selection [36], but
documentary salience also has linguistic and interpretive dimensions. A label such as original source
may be salient because an observer understands its evidentiary role, rather than because it is perceptually
bright. An interface intervention can alter both forms of salience at once. The study therefore requires
distinct manipulations or measurements if it aims to identify either mechanism.

The policy of Equation 8 can be operationalized using a restricted choice approximation. Let z, ; ;
contain information that is actually available before selection, including position, preview appearance,
anticipated relevance, and expected access cost. A descriptive multinomial model could use an estimated
choice score v,(o,i t; g, Ho,t), together with a stopping score. Equation 13 is one such family, rather than
a psychologically established universal rule.

exp{v, ($0,i,t§ q, Ho,t) }

EXP{UO(IO,QJ; q, Ho,t)} + Z EXP{Uo(xo,j,t; q, Ho,t)}
JjE€D:

Wo,t(i | Dt,Ho’t,q, p) = 5 1€ Dt. (13)

The score can be parameterized by independently manipulated design features, and the model can be
compared with deterministic threshold policies, order-based selection, or search strategies with memory.
Its use does not license a claim that observers are rational utility maximizers or that its coefficients re-
cover stable psychological traits. Correlated interface features, unobserved learning, and state-dependent
stopping may leave the score weakly identified. In particular, the investigator should avoid inserting the
realized information gain of an opened item as though it were known before inspection. An anticipated
value signal must be operationalized through preview information or a participant-specific predictive
model.

The softmax approximation also yields a limited, transparent statement about menu competition. Let
r be an existing source and let Z be the strictly positive sum of exponentiated fixed scores for the original
items and stopping option in Equation 13. Add a candidate k without altering any original score. The
change in the first-choice probability for r obeys Equation 14.

exp(vy.) Z

moai(r) = = Totl") g exp(on) -

o) = T explon) ot (7). (14)

The inequality follows solely from the chosen one-choice normalization. It is a mathematical property of
this restricted model, not an empirical law stating that new information always distracts human observers.
The result may fail to describe subsequent source examinations, changes to preview quality, adaptation
of other scores, a display that expands the inspection budget, or an item that teaches the observer where
to search. It supplies a useful falsifiable baseline: when irrelevant new items change inspection of an
existing record beyond the predicted menu effect, investigators should consider changed rankings, inter-
action among sources, sequence dependence, or resource constraints rather than automatically attributing
every displacement to sensory capture.

At least four rival accounts can produce similar initial choices: simple position-based scanning; se-
lection by visually prominent features; an approximate task-relative value-of-information strategy; and
a curiosity-driven policy that gives weight to unexplored states. A fifth strategy may prioritize famil-
iar or institutionally endorsed sources, reflecting learned credibility cues rather than informativeness.
Some resource-rational approaches explicitly study the fit between information-processing strategies
and their computational costs [52]; the principle supplies a comparator, not a warrant to assume that
any observed choice is optimal. Moreover, experiments on reward-learning horizons have separated
information-directed exploration from increased choice variability in their particular setting [83]. Their

27



1041

1042

1043

1044

1045

1046

1047

1048

1049

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

results support testing distinct exploratory mechanisms, while transfer to documentary inquiry requires
dedicated study. Model comparison should accordingly include a simple order or location heuristic as
well as richer models, report predictive performance outside the fitted trials, and recognize that several
cognitive strategies can remain observationally equivalent with the available behavioral record.

3.3 Competing Demands and the Conditions for Distraction

Limited examination resources make the composition of the evidentiary menu consequential. In one
task, conspicuous irrelevant material may draw attention away from a source citation. In another, an
unexpected annotation may cue examination of a previously neglected original document. The effect
of distraction therefore depends on task instructions, available control, the perceptual and cognitive de-
mands of the primary task, and the stage at which competing information is introduced. Lavie’s review
of load theory reports a distinction between high perceptual load, which can reduce distractor processing
in studied paradigms, and burdens on cognitive-control processes, which can increase distraction [50].
The distinction cautions against treating greater load as a single monotonic predictor across evidentiary
tasks.

For a one-round design, let ¢, ; > 0 be an independently specified inspection cost and let B, be the

budget made available to observer o. A candidate feasible set is defined in Equation 15.

Fo(D,By) =qACD:Y coi<Bop. (15)
€A

Equation 15 captures a particular operational constraint rather than a fixed neural capacity. The set
A records selected items under a hypothetical additive cost rule. Costs may fail to be additive when
inspection of one document makes another easier to understand or when switching between sources
imposes additional burdens. Sequential and adaptive designs must then replace the static constraint with
state-dependent costs and a stopping rule. Nevertheless, the simplified model helps isolate an important
possibility: an added item may increase the number of reachable records while reducing the chance that
one relevant record receives the limited time available.

Consider a hypothetical task concerning the origin of a method described in a dossier. A source
registry contains a mundane entry recording the relevant provenance, whereas an accompanying graphic
gives an unusual but logically unrelated numerical pattern. Under a single-item budget, an observer who
selects the visually most prominent candidate may inspect the graphic and leave the registry unopened. A
second observer who has a source-attribution task cue may select the registry. Both have the same formal
evidence access, and neither example requires the archival material itself to change. The comparison
demonstrates the possibility of allocation-dependent evidence loss. It does not establish that the first
observer is irrational, since the perceived task, credibility of the registry, and hidden costs may differ.
With a larger budget, both materials could be inspected, so the displacement mechanism may disappear
even while the graphic remains salient.

A dynamic selection process can also create positive complementarities. Opening an initially tangen-
tial item may expose a previously unknown source link, making later investigation easier. An unusual
cross-disciplinary translation may change which search terms are available; a concise source map may
lower the effort of navigating an otherwise opaque corpus. The resulting attentional benefit depends on
subsequent opportunities and on what the item actually permits the observer to learn. Thus, assessments
of attention should preserve the distinction between the immediate selection of an item and the effect of
that selection on later inquiry. In a sequential model, the prospective value of an item may partly reflect
the additional search opportunities it creates, even when its immediate content has low diagnosticity for
the target proposition.

The additive-budget feasibility set in Equation 15 is best understood as the investigator’s declared
restriction on a task. For descriptive inference, the cost of inspection can depend on the selected order,
the state reached after earlier reading, and whether two records share technical vocabulary. A second
source may be cheap after the first has introduced its terminology, or expensive when a language change
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or source-format conversion interrupts work. Fatigue and motivation may change over a session. If
Co,i,t is allowed to depend on an evolving state, a valid feasibility condition must be evaluated over the
realized sequence, including switching and translation costs, rather than using the static sum alone. This
matters for experimental interpretation: participants who inspect few sources may be constrained by
access friction rather than attention narrowly construed.

An inequality in available time should not silently become a statement of deficient intellectual ability.
A participant who can only inspect a dossier during a short paid evaluation interval faces a different
opportunity from someone who can reread the record without deadline pressure. Similarly, a summary
service may redistribute the labor of triage, alter who pays the cost of verification, and make it difficult to
recover which source relations were removed upstream. Those differences can be tested by holding the
corpus fixed, systematically varying the time and provenance-display conditions, and measuring both
accuracy and the work required to produce it. A cognitive model lacking such conditions risks treating
structurally caused nonencounter as a personal preference for ignorance.

Evidence overload is also historically and institutionally conditioned. The volume and ranking of
displayed material, the availability of translation, the time allocated to peer review, and the need to meet
reporting deadlines affect the realized attention budget. The observer’s competence and preferences
interact with those conditions; neither individual psychology nor institutional access alone supplies a
complete explanation. Al-generated summaries may assist by reducing navigational effort or obstruct by
obscuring provenance or creating additional salient but weakly diagnostic claims. These are competing
hypotheses for specified workflows, not properties that can be inferred from the presence of Al mediation
alone. The mechanism of attention selection developed here addresses the individual encounter, while the
political-economic production and governance of these interfaces remain the objects of the companion
investigations.

3.4 Observer Heterogeneity and Relational Search

An observer’s task and background knowledge condition the perceived significance of an evidentiary op-
portunity. A historian concerned with priority may seek dated source records; an engineer reproducing a
procedure may prioritize procedural details; an evaluator considering source independence may examine
which apparently separate reports share an origin. These are differences in legitimate research tasks as
well as possible differences in cognitive capacity. A study of attentional encounter should record the tar-
get question before treating distinct item choices as an error or an epistemic deficiency. A document that
is diagnostic for one proposition may be peripheral for another. Even within a single task, differences in
language knowledge, experience with archives, and anticipated verification costs can produce different
inspection trajectories.

Relational evidence further challenges the conception of attention as selection among self-contained
documents. The diagnostic content of an item may lie in its relation to another record. A citation, for
example, can be read simply as a bibliographic string, as evidence of influence, or as a potential clue
to shared informational dependence. The relevance of that item can be recognized only after consulting
another part of the corpus. An analyst might represent this as attention to a pair of documents or as a
sequence in which reading the first changes the observer’s anticipated value of the second. Both are
provisional representations of interaction. They need not imply that the relational event exists as a time-
less and independently bounded object. Where temporal order is only partially evidenced, the observer’s
search may concern alternative admissible orderings, with uncertainty preserved instead of forcing a
single historical narrative.

The literature on active sampling provides a complementary rationale for allowing the observer to
determine subsequent questions [27]. An observer may examine unfamiliar material to discover potential
relevance that could not be specified fully before inspection. Such behavior may be epistemically pro-
ductive, particularly in exploratory research, but an open-ended search may also compete with a narrow
task. The investigator should distinguish an assigned verification goal from exploratory objectives and
from participants’ private interests. A selection that appears inefficient for an imposed laboratory task
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may help an observer learn something valuable that the task’s scoring rubric does not capture. A suitable
design can measure both the prespecified target outcome and a clearly delimited exploration outcome,
avoiding post hoc relabeling of every unexpected selection as either optimal or irrelevant.

The unit of search may itself be relational. An observer might inspect a document because an archive
presents a title, yet the sought evidence may be a relation between that document and another entry. In
a task concerning duplicate testimony, successful examination might require opening both records and
comparing a particular source passage. An observer who investigates only one record can detect a local
claim but cannot establish the dependence relation. Thus, the investigator should distinguish item-level
coverage from relation-level coverage and construct a task-specific map of the minimum evidentiary
conjunctions required to answer the question. The map can include alternative adequate paths: a di-
rectly inspectable dated record may be sufficient in one designed task, while a conflict among witnesses
may require comparison of several independent records in another. Its construction should be audited
independently of participant choices.

The adaptive character of such tasks limits post hoc judgments about search efficiency. A participant
might recognize a source dependence only after discovering a third document, at which point the infor-
mational value of revisiting a previously ignored item rises. Conversely, the discovery that several items
reproduce one press release may render further inspection redundant for a particular attribution question.
A defensible evaluation of search strategy must therefore condition the benchmark on information that
had actually become available at each occasion. Judging the participant against a fully revealed cor-
pus without recording their earlier knowledge can manufacture an apparent failure of attention through
hindsight.

This observer-relative perspective also constrains use of statistical novelty. A cross-context source
link may be rare under one observer’s prior experience while routine under another’s. An unusual event
in a newly adopted representation may reflect changes in classification rather than changes in the histor-
ical record. Novelty may create a motive to inspect evidence, but the warranted implications depend on
the proposition, source independence, and the evidence obtained after inspection. The separation estab-
lished in Proposition 3.1 therefore preserves the distinction between possible attention attraction and the
evidentiary force of the eventual observation.

3.5 Experimental Comparisons and Identification Boundaries

An empirical research program should discriminate among mechanisms rather than infer them from the fi-
nal rating. One design presents a fixed synthetic corpus concerning a precisely defined source-attribution
proposition. Before exposing the evaluative interface, participants can receive controlled information es-
tablishing base-rate expectations about a particular incidental feature. The actual evidentiary relevance
of each source is fixed by the constructed corpus, while preview prominence and contextual surprise cues
are varied according to independently specified conditions. This makes it possible to investigate whether
attention follows perceptual salience, trained rarity expectations, or cues regarding source diagnosticity.
The manipulation of rarity must be checked independently; simply inserting a visually striking item does
not identify an effect of statistical surprisal.

A second design varies the time available for inspection while manipulating the number and promi-
nence of competing items. It can measure how often a provenance-bearing document is opened, how
long it remains accessible on screen, and whether the participant identifies the shared origin of several
claims. It should also include memory and inference probes administered after the relevant choices, since
an opened item may be skimmed without being understood. The direction of effects is an empirical mat-
ter. Increased time could raise source inspection rates or permit more distraction; stronger provenance
highlighting could improve attribution accuracy or induce superficial confidence in the interface. The
outcome measures need to distinguish these possibilities.

A third comparison allows sequential inquiry and makes the link structure itself experimentally vari-
able while keeping the substantive documents constant. One interface displays a source map; another
provides a conventional ranked list; a third may present an algorithmic summary with individually in-
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Table 3: Proposed distinctions and measurement targets for studying selective attention to relational
evidence. The measures describe observable proxies rather than direct readings of mental states.

Construct Operational comparison Interpretive constraint

Evidence availability =~ Reachable materials, assigned display, Access can remain unused and may differ
retrieval permissions from automatic presentation.

Perceptual salience Randomized position, contrast, preview May also influence comprehension or
prominence perceived credibility.

Expected rarity Trained base rates and surprise-cue Realized surprise is generally observed
manipulation checks after selection.

Task relevance Prespecified target proposition and Relevance depends on question and
blinded relevance coding source interpretation.

Expected information  Predictions conditional on available Model-based residual gain differs from

value preview signals experienced utility and from hindsight.

Processing cost and Time budgets, calibrated reading effort, Perceptual load and cognitive-control

load competing tasks demands can differ in effect.

Evidentiary encounter ~ Opening, dwell, navigational sequence, Behavioral traces alone do not establish
comprehension probe semantic processing.

spectable provenance links. Participants can inspect further records subject to a common time allocation.
The primary outcome could be accurate source-dependence reconstruction, while secondary outcomes
include inspection order, calibrated uncertainty, and time spent verifying. The study should separately
report assignment effects and observed-path associations. A choice to follow a link is influenced by prior
beliefs and interest, so analyses conditional on voluntary inspection generally do not identify causal ef-
fects of inspection without additional assumptions. These comparisons would help determine whether
more transparent relational representations improve evidentiary reasoning through attention, understand-
ing, or both.

Table 3 separates the candidate explanatory constructs from their possible measurements. Its purpose
is to prevent an investigator from operationalizing attention by one proxy and subsequently interpreting
a change in final judgment as though it had established all intermediate mechanisms. The choice of out-
come also affects the claim that a change constitutes an improvement. If an experimental manipulation
leads observers to spend more time on a source and then express uncertainty because they recognize con-
flicts, the direction of the final confidence change may be negative while the quality of source assessment
improves. Conversely, a more conspicuous citation icon may increase clicks without increasing correct
provenance reconstruction. Epistemic evaluation requires a separately specified criterion for the target
task.

Two conditional hypotheses follow from the proposed account. The first concerns competition be-
tween prospective information value and conspicuity; the second concerns budget-sensitive displace-
ment. They are formulated as empirical contrasts and are not presented as established general psycho-
logical laws.

Hypothesis 3.2 (Relevance-sensitive selection under controlled salience). In a bounded inspection task
with independently manipulated preview salience, documented prior expectations, and objectively spec-
ified evidence dependencies, increasing valid cues to the diagnostic relevance of a source will raise its
probability of substantive examination in at least some task and observer strata, conditional on the cost
of inspection and on the availability of competing evidence.

Hypothesis 3.3 (Budget-conditioned distraction from weakly diagnostic material). When inspection
time is experimentally restricted and a competing item is salient but conditionally uninformative about
the target proposition, increasing its prominence can reduce examination of a provenance-bearing source
in some display conditions. The effect is expected to depend on the relation between inspection costs,
task instructions, and load, and may diminish or reverse when the selection process permits further in-

quiry.
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The primary causal contrast should be defined at assignment, before participants have chosen an in-
spection path. For instance, random assignment to a provenance-rich versus ordinary preview interface
supports an intention-to-treat comparison of the probability of substantively examining a prespecified
source, provided assignment and outcomes are measured appropriately. The comparison captures the
total effect of the interface as implemented; it does not identify the isolated effect of attention when the
interface also changes how evidence is understood. The number of opened documents, gaze duration,
and reported subjective difficulty may all lie on paths affected by assignment. Conditioning on them can
distort the original randomized comparison, and a mediation claim requires assumptions and support-
ing measurement beyond randomization of the interface itself. Section 9 considers identification more
comprehensively.

A practical factorial design should separately randomize the visibility of a target source, preview-
level cues of its expected diagnosticity, and available inspection time, while keeping the underlying
evidentiary claims constant. Where multiple documents from one source family are included, the assign-
ment unit and standard errors should reflect the relevant dependence structure and possible spillovers.
A familiarity or rarity training manipulation requires a separate check that participants acquired the in-
tended prior expectations; surprise inferred from the rarity of the realized item is insufficient. Task
instructions, wording of provenance labels, reading difficulty, and translation quality also require equiv-
alence checks. Source comprehension should be scored on preregistered, evidence-supported features,
with uncertainty or multiple admissible answers credited where appropriate. To distinguish perceptual
noticing from substantive assessment, a subset of trials may permit immediate, low-intrusion observation
of opening sequence, followed only after the target choices by probes asking what source relation the
participant understood. Interpretation of those probes must account for retrieval and testing effects.

Two additional comparisons guard against convenient but uninformative model fits. First, present
source candidates that are visually matched yet differ in expected task relevance, and in separate trials
candidates matched for relevance yet differing in position or visual contrast. Second, alter the order in
which a dependent pair of records becomes available while keeping their contents unchanged. These com-
parisons can reveal whether the putative information-value model predicts within-participant adaptation
better than a fixed ranking or a position heuristic. Cross-validated model predictions and preregistered
exclusions are preferable to treating fitted attention weights as psychological facts. A failure of any
hypothesized positive association, including a null or a sign reversal, is an informative result when the
measurement process and the proposed causal contrast have been specified in advance.

A valid test requires manipulation checks, a prespecified causal contrast, and protection against se-
lection on post-assignment behavior. Participants may differ in competence, reading speed, and prior
expectations even after randomization; these variables can be measured before assignment for precision
and heterogeneity analysis. Eye-tracking, cursor movement, and opening logs can indicate selection
but cannot independently establish correct interpretation. Conversely, post-task questions may influence
retention or invite retrospective rationalization. A design concerned with initial choice should there-
fore measure immediate selection unobtrusively and place more intrusive source-comprehension tasks
after the relevant encounter. Replication across document genres, languages, and observer communities
would be necessary before extending results to scholarly review, public knowledge infrastructures, or
human—AI collaboration.

The proposed factorization also has a failure condition. Some observers read and interpret continu-
ously while searching; the supposedly separate attention stage can depend on partial semantic compre-
hension acquired before conscious selection, and the boundary between preview and inspection may be
empirically unstable. A more realistic temporal model can alternate short acts of sampling, interpretation,
and new selection, conditioning each step on an evolving observer state. Different tasks may require dif-
ferent temporal resolutions. A one-round attention policy is a helpful experimental approximation only
when the chosen resolution preserves the causal distinctions of interest. The present formulation there-
fore establishes an agenda for measurement rather than a claim that cognitive attention follows a fixed
number of steps.

The section’s contribution to the larger argument is to identify a conditional transformation between
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evidence availability and evidentiary encounter. A historically preserved source may be accessible while
receiving little examination; a structurally unusual document can attract attention without carrying rele-
vant information; and an ordinary source may acquire heightened salience when a new task or relational
pathway makes its importance intelligible. These possibilities can be represented without equating nov-
elty, salience, and justified trust. The following section examines the next interface: how attended ma-
terials are compressed into memory traces and subsequently reconstructed, with particular attention to
provenance, relational order, and uncertainty in source attribution.

4 Memory Compression and Trajectory Reconstruction

This section investigates the cognitive transformation between attending to relational evidence and later
reconstructing the history to which that evidence appears to refer. Its objective is to distinguish retention
of substantive content, retention of source and provenance information, and reconstruction of relations
among contributions. These operations can support different judgments, and their errors need not coin-
cide. The analysis combines established findings on working memory, recognition, source monitoring,
and reconstructive remembering with a deliberately limited probabilistic framework. It introduces task-
dependent measures of compression, a source-attribution kernel, and uncertain reconstruction of partially
ordered histories. It then specifies experimental comparisons capable of distinguishing loss of trace de-
tail from source confusion and from post-encoding reinterpretation. The formal constructions represent
analytical alternatives available to an investigator; they do not assert that cognition realizes one invariant
compression algorithm or internally stores a fully specified temporal graph.

The distinction matters for the present paper’s research object. A reviewer may recall the central
argument of a document while assigning it to a later commentator; a reader may remember an author’s
name but fail to recover which evidence supported the claim; a participant may reconstruct the correct
contributors yet impose an unsupported sequence on interactions that the archive only partly orders. Each
outcome can affect epistemic trust through a different pathway. In a scientific or institutional setting,
the preservation of a public record also differs from the preservation of that record in any observer’s
memory. Paper II studies the former conditions of access. Here the question concerns the observer’s
cognitively retained, retrieved, and sometimes reconstructed history once a specified presentation has
been encountered.

A relational archive makes three kinds of retention particularly consequential. Item retention con-
cerns whether a proposition, artifact, or contribution is recognized. Provenance retention concerns the
relations that connect the item to a speaker, creator, source document, or institutional intermediary. Re-
lational reconstruction concerns whether the observer can recover supported dependence, succession,
co-production, or unresolved relations among recorded episodes. These targets have distinct denomi-
nators and potentially different documentary standards of correctness. A study that collects an overall
memory score without specifying the target will therefore mix empirically different errors. The divi-
sion is analytical: it does not require the corresponding psychological processes to be anatomically or
functionally independent.

The observer’s position in the material reproduction of knowledge also matters. Scholars, review-
ers, students, administrators, and readers have unequal time, language resources, disciplinary familiarity,
and opportunities to reopen source documents. A selective or apparently incomplete recollection can
be partly a consequence of the task assigned and of the infrastructure through which records are pre-
sented. This historical and institutional variation is represented here through the encounter conditions
and task-specific scoring rules. It should be analyzed directly in applications rather than converted into
an undifferentiated individual memory deficit.

4.1 Encoding, Retention, and Task-Dependent Compression

The model of Section 2 treats A as attended evidentiary material and M as the resulting encoded or
retrieved state. That notation can describe an immediate test, a delayed reconstruction, or a repeated-
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reading task, provided the observation protocol specifies which of these situations is intended. The
distinction between an initial trace and a later report is useful because remembering itself can introduce
new selections and interpretations. A research design concerned with delayed attribution should therefore
allow M to represent an unobserved or partially measured state after an initial encounter and M"™ to
represent a state available at the later test. These variables need not coincide, and a reported recollection
is not a direct measurement of the original trace.

Working-memory research establishes a substantial tradition of studying resource constraints in the
temporary maintenance and manipulation of information [5]. Research on recognition has also distin-
guished recollection of contextual detail from familiarity-based responding, although the decomposition
into distinct processes is itself model-dependent [84]. Work on memory-guided behavior has also ex-
amined partially distinguishable systems concerned with entities and the construction of richer contexts
[64]; such neurocognitive accounts do not map directly onto the present observer kernels. For a relational
history, the practical implication is that noticing or recognizing an artifact does not ensure retention of
all relations necessary for a later provenance or priority judgment. Content, authorship, date, method,
cross-reference, and the conditions under which a claim was made can vary in their task relevance and
memorability. The present framework therefore treats a memory state as a context-dependent represen-
tation whose fidelity must be assessed relative to a question, rather than by assuming an all-purpose
quantity of remembered information.

A candidate within-person model specifies the encoding and later retrieval laws as two conditional
kernels. Equation 16 separates these stages while keeping context and testing conditions visible.

K™(dm | a,e,c) :=Pr(M*"“ €dm|A=a,E=e,C =c),
o

16
KX'Y(dr | m,c,d) :==Pr(M™ € dr | M** =m,C =¢,D = d). (16)

The symbol D denotes a specified retrieval condition, which can include the interval since encounter,
reminders, task instructions, intervening exposure, and available cues. Equation 16 is a proposed de-
composition of a conditional law. It is most defensible when the investigator knows which exposures
and interventions occur between encoding and testing. If a participant repeatedly reviews an external
archive, retrieval becomes partly a new access-and-attention episode and the two-stage decomposition
is insufficient. If prior memory influences the original attention selection, then a dynamic representation
conditioning on earlier observer state is also required. The point of writing two kernels is to identify
what must be measured or experimentally separated, not to infer an unobserved trace uniquely from a
later answer.

A useful task-specific description of compression is the loss incurred when a cognitive representation
supports an answer to an evidentiary question. Let ¢ index a question selected from a stated set O, let
T,(H) denote the document-grounded target answer under an explicit scoring protocol, and let d (M)
be the answer reconstructed from memory. For weights w, > 0 summing to one, define the expected
task loss in Equation 17.

Lo(M;Q,C) = qu Eollq{dq(M),Ty(H)} | C]. (17)

geQ

Here /, is a declared scoring loss: it could record incorrect identification of a documented contributor,
omission of uncertainty in a source claim, or unwarranted assertion of an order relation. The expectation
in Equation 17 is defined relative to a particular study population and joint distribution. The functional
does not imply that human observers consciously optimize it. It simply makes the meaning of a “com-
pressed” representation operational. A state that preserves a publication’s principal finding may have
low loss on content questions and high loss on provenance questions. Another state containing a source
map but few technical details may show the reverse pattern. The weights reflect the study’s evaluative
priorities, so any aggregated score is conditional on those priorities and cannot serve as a universal scale
of historical understanding.

Compression can also be modeled at different resolutions. An observer may retain a gist of a col-
laborative episode, a selected causal explanation, a list of participants, or a coarse narrative sequence.
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Schacter and colleagues review evidence that some memory distortions are related to otherwise useful
reconstructive and generalizing processes [69]. Their review motivates hypotheses about task-dependent
omission and reconstruction; it does not establish a universal tradeoff between compression and accuracy.
In the present application, omission may be epistemically harmless if a question concerns the existence
of a result, while the same omission can be decisive when the question concerns who generated the un-
derlying technique. An investigator must accordingly record the task’s necessary relational distinctions
before deciding whether compression represents an error.

A subtle issue arises when participants possess relevant prior knowledge. A participant might recon-
struct a provenance relation correctly from disciplinary expertise without retaining the original footnote;
another might remember the footnote without understanding what it implies. Accuracy of a final an-
swer therefore does not prove faithful episodic retention, just as an inaccurate answer does not uniquely
identify deficient initial encoding. A good study will measure recognition of exact presented details, per-
formance on novel relational inferences, and confidence about the source of each inference separately.
Multiple well-designed tasks can constrain alternative mechanisms even when latent trace states remain
unidentified.

The distinction between observation and latent memory requires a sharper identification statement.
In a restricted, fixed-encounter setting, suppose the later retrieval condition D = d does not alter the
distribution of M conditional on the encounter and context, and suppose the delayed state is condi-
tionally generated by K’ without unrecorded intervening exposures. The composed relation then takes
the form of Equation 18.

Pr(M™ e B|A=a,E=¢,C=c,D=d)
o

(18)
= /K(rft(B | m,e,d) K" (dm | a,e,c).

Equation 18 is a conditional factorization under its stated assumptions. Even if the left-hand law could
be measured precisely, it generally would identify only the composition of the kernels. Distinct encoding
and retrieval mechanisms can induce the same observed distribution, so a final recall score does not estab-
lish whether information was never encoded, became inaccessible, was overwritten, or was reconstructed
differently. Randomizing retrieval cues after the encounter and collecting an immediate, carefully cho-
sen measurement may narrow these alternatives, while the immediate test can itself affect subsequent
remembering. Unrecorded outside searches and recurrent encounters require a richer longitudinal model.
This nonuniqueness is an identification limitation of the proposed representation, independent of whether
a particular memory theory is accepted.

Evidence on selective attention and the later binding of contextual information reinforces the need to
measure target dimensions separately. Uncapher and Rugg studied how attentional selection can influ-
ence the mnemonic binding of contextual information under a specified laboratory paradigm [80]. The
result is relevant to the hypothesis that source-specific details and document content can be differentially
encoded, but it does not identify how scholars remember chains of contribution. At the level of method,
a task should therefore distinguish what a participant actually read, what was attended as source con-
text, and what was later reconstructed from prior knowledge. Contextual details that are never displayed
should not be scored as failures to remember them.

4.2 Source Monitoring and Provenance Attribution

Source monitoring concerns how a person attributes remembered information to an origin. Johnson,
Hashtroudi, and Lindsay’s account emphasizes evaluative processes that use qualities of remembered
experience and contextual cues; remembered content is not ordinarily accompanied by a perfectly reli-
able, directly retrieved abstract source label [39]. This distinction is especially relevant for relational
evidence, since the source of a proposition, the producer of a cited artifact, and the institution through
which it was encountered are different candidate referents. A well-formed provenance question has to
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specify whether “source” means the original contributor, a witness, a repository, a secondary commen-
tator, or the immediate interface encountered by the observer.

Consider a hypothetical archive containing an original procedural note, an independent assessment of
that procedure, and a later synthesis that quotes the note. After reading an interface displaying all three, a
participant accurately recalls the method but attributes the original proposal to the synthesis author. This
is a source-attribution error relative to the retained records, even though the recalled method is correct.
Alternatively, the participant may accurately recall that the synthesis quoted the earlier note but remain
uncertain whether the note demonstrated practical competence. That second outcome represents a more
cautious evidentiary judgment rather than a source-memory failure. Distinguishing these cases requires
the experimenter to specify the target relation among texts, contributors, and asserted claims.

A local attribution kernel can express the distinction. Let S,(H) denote the source relation defined
by question ¢ and supported by the held records, and let §q denote an observer’s elicited attribution. The
distribution of elicited source judgments is given in Equation 19.

K)(B|m,c,q) = Pr(§q EB|M*® =m,C=cQq). (19)

The codomain of §q should include explicit uncertainty and, where relevant, several jointly supported
sources. It need not be a fixed list of actor types. A collaborative artifact may have multiple evidentially
warranted contributors, and the role of a contributor may differ from that of a publisher or subsequent
disseminator. A single-choice test can impose unwarranted exclusivity and make the participant’s answer
appear more definite than the underlying records justify. The kernel in Equation 19 is descriptive; its
values are not a measure of warranted attribution unless compared to an appropriately established record-
based target.

Provenance is often many-to-many. One contributor may supply the method, another its independent
validation, and several people a subsequent representation. The interface can present a synthesis that
visibly names one editor while concealing upstream documents, or it can reveal a citation chain without
explaining what kind of contribution each reference supports. An experiment should record at least the
relation type as well as the alleged source identity: proposed by, performed by, documented by, quoted by,
distributed by, and evaluated by are possible task-specific relations. The empirical question is whether
memory preserves a typed relation rather than whether an observer selects the socially most salient name.
The ontology of roles and the permitted multiplicity of answers must follow the evidence and the study’s
stated purpose.

An additional difficulty is the observer’s post hoc inference. A respondent who does not remem-
ber a source label may infer that a technically sophisticated result probably came from a senior insti-
tution; another may infer that a repeated or stylistically familiar passage must have come from a fre-
quently encountered commentator. The same elicited answer can arise from a retained attribution or
from a new inference over disciplinary and institutional priors. The distinction matters when interpret-
ing a source-memory test, because an elicited judgment need not be a report of an already stored label.
Process-dissociation methods provide one relevant methodological tradition for separating hypothesized
components of responding under explicit model assumptions [37]. That tradition motivates rival process
models here; it does not license assigning pure familiarity and recollection components to any particular
survey response without validation.

Proposition 4.1 (Source identity under indistinguishable memory evidence). Consider a binary source-
attribution task with candidate sources s; and so. Conditional on a held experimental context C' = ¢
and eligible observations, suppose both sources have equal prior probability and produce the same
conditional distribution of a memory measurement M™. Then a decision rule based solely on that
measurement and the held context has expected source-identification accuracy at most one half under
zero—one loss, even if content recognition is perfect.

Proof. Under the assumptions, Bayes’ rule gives equal posterior probabilities for s; and s5 for almost ev-
ery memory measurement in their common support. Any possibly randomized classification rule based
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only on that measurement therefore has expected success probability one half. A memory report contain-
ing the full substantive claim remains uninformative about source identity when its conditional distribu-
tion is identical across sources. O

Proposition 4.1 is a simple identification result, not a newly discovered property of human memory.
It clarifies why accurate content recall alone cannot establish provenance accuracy. When sources have
unequal priors, the best rule can favor the more common source without acquiring discriminating memory
evidence; when the observer has an independent record or contextual cue, the premises fail and better
attribution becomes possible. The proposition also assumes that the available memory measurement
captures what the decision rule can use. Unmeasured contextual impressions or a fresh search can supply
further information. For these reasons, its empirical role is to guide measurement of source-specific traces
rather than to place a categorical ceiling on real-world identification.

The indistinguishable-source case has a useful quantitative extension. Let P, and P» be the condi-
tional laws of the available memory measurement under the two candidate sources, with equal source
priors and no extra discriminatory cue. Under the optimal zero—one source classifier, Equation 20 relates
attainable accuracy to the total-variation distance between those laws.

. 1
Acc (Pl,PQ) = 5(1 + ||P1 = P2||TV). (20)

Here ||P) — Py||1v := supg |P1(B) — P»(B)|. Equation 20 is a decision-theoretic identity for the stip-
ulated binary experiment, obtained by assigning each measured outcome to the source with higher like-
lihood. When the conditional distributions agree, accuracy is one half; when their supports are disjoint,
an ideal classifier can identify the source. Intermediate overlap gives an explicit limit for discrimination
from that measurement alone. The identity is not an empirical estimate of human source memory, a
model of the observer’s actual decision strategy, or an assertion that existing archives have known equal
source priors. Its value is to show that source-discriminating information, rather than mere detailed recall
of claim content, is the analytically relevant ingredient.

A further complication is provenance depth. Remembering the latest speaker is different from re-
membering the origin of the cited claim. Suppose a participant hears a method described by three in-
termediaries, only one of whom inspected the original document. A source-memory task may correctly
identify the immediate speaker while failing to reconstruct the upstream dependency. Conversely, an
observer might know the original document from prior study but be unable to name the most recent inter-
mediary. The distinction between direct encounter and inferred source lineage is important for Paper II’s
evidence-dependency problem and for the testimony evaluations planned in Section 7. At the cognitive
level it asks which lineage relations were encoded, what can be reconstructed, and where uncertainty
persists.

Source-monitoring experiments should therefore compare at least three observable responses: recog-
nition that a proposition was encountered, identification of where it was encountered, and attribution of
its originating evidentiary basis. A fourth task can ask whether two reports were independent. The tasks
may be scored relative to documentary provenance and compared across presentation formats. Sep-
arating them prevents a single accuracy percentage from obscuring whether a display helped content
retention while undermining origin discrimination. It also preserves a critical ethical distinction between
measured misattribution and a claim about the participant’s motivations, competence, or integrity.

4.3 Reconstructing Relational Order Under Incomplete Evidence

Relational histories often contain incompletely ordered observations. A record may establish that one
methodological note influenced two later reports without establishing a temporal relation between
those reports. A collaborative process may include overlapping exchanges, revisions, and contributions
whose boundaries are defined differently in different archives. A cognitively reconstructed narrative can
nonetheless impose a single sequence because linear narration is convenient for explanation. The task
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here is to model the difference between reconstructing the order supported by documentary evidence
and reconstructing an order selected by an observer’s expectations.

The use of partial order is analytical and local. Let V}, be a finite set of provisionally individuated evi-
dentiary events in a chosen historical representation and let R (1) be the set of order relations admitted by
the stated documentary constraints. This set may contain several different partial orders; the investigator
must explain which records and uncertainty rules determine admissibility. An observer’s report about
a candidate relation, such as v < v, may be coded separately from the occurrence, duration, or causal
significance of the corresponding activities. A difference in order judgments should not automatically
be interpreted as a difference in the historical world, since several chronologies may remain consistent
with the available documentary traces.

A useful analyst-side device is a distribution over admissible reconstructions, shown in Equation 21.
The distribution can represent explicitly elicited uncertainty or a fitted descriptive model; it does not
assert that the observer internally enumerates graph orders.

Toq(T | M,y C) 1= Pr(}A% =7 | M =m,C =cq), r € Ri(q). (21)

The set R.(q) in Equation 21 is the investigator’s declared response space, which can include admissi-
ble, partially specified, and unsupported alternatives as well as an “insufficient evidence” option. It is
therefore deliberately distinguished from R (h), the constraints supported by the held documentary repre-
sentation. A study can measure whether the respondent concentrates probability on relations established
by the source material, distributes probability across genuinely unresolved alternatives, or confidently as-
serts relations incompatible with available records. Such comparisons are relative to the documentation
protocol; they do not solve the philosophical question of a unique and globally given historical ordering.

Pairwise judgments offer one way of examining the result. If a respondent assigns probabilities to
u < v and v < u, the residual probability can be reserved for overlap, unresolved relation, or another
explicitly defined option. A robust elicitation should avoid forcing exhaustive binary rankings when the
records permit incomparability. When several pairwise assessments are combined into a reconstructed
partial order, consistency constraints such as antisymmetry and transitivity matter. Independently elicited
probabilities may support mutually inconsistent most-likely pairwise decisions, so a fitted order should
include a criterion for reconciliation rather than silently projecting them onto a convenient narrative. An
analyst may compare a constrained order model with a representation allowing unresolved relations; the
comparison tests the usefulness of the imposed structure for the chosen task, not its ontological primacy.

The distinction is illustrated by a hypothetical three-artifact trajectory. Artifact @ documents an initial
technique. Artifacts b and c each cite a, but the archive records no direct relation between b and c. A
respondent who remembers the substantive technique and both citations may nevertheless report that b
preceded and caused c because the display listed b first. Another respondent might correctly state that the
relative order remains unresolved. A third might claim ¢ came first after reading an unrelated summary
that foregrounds it. These outcomes should be distinguished from the independent scientific question
of whether b and c represent separate contributions or derivative accounts of one result. The relational
representation, memory report, and evaluative inference each introduce different uncertainty.

The meaning of an apparent “missing edge” requires special care. An unrecorded relation may be
false, possible but undocumented, or outside the archive’s temporal and conceptual resolution. A partial
order can encode a represented relation of precedence under a stipulated event individuation, while a
citation graph encodes documentary reference and a dependency graph encodes a proposed generative
relation. These graphs need not have the same edges. For example, a second document may cite a first
after both authors have independently developed related procedures. Citation establishes a relation in
the published record without by itself establishing the origin or magnitude of either contribution. The
observer’s task must therefore name the kind of relation to reconstruct and record whether its absence
signifies an explicit negative finding or a lack of information.

A practical scoring protocol should separate three types of answer relative to the documentary stan-
dard: relations positively supported by the curated corpus, assertions contradicted by documented con-
straints, and claims for which the corpus remains indeterminate. Those categories are epistemic and
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protocol-relative, not a comprehensive partition of historical reality. For instance, confidently reporting
b < c when the archive leaves b and c unresolved is an unsupported ordering assertion, while reporting
¢ < awhena < cisestablished is a contradicted ordering assertion. Both can be examined, but merging
them into a single false-memory class would discard an important difference. Scores for acknowledging
uncertainty should have prespecified costs so that a respondent is neither rewarded automatically for in-
discriminate abstention nor penalized for recognizing genuine gaps. Where sources conflict, researchers
can use sensitivity analyses across alternative reasonable codings of documentary support.

Reconstructive memory research provides grounds to investigate such distortions without treating
them as uniform defects. Evidence from associative false-memory tasks shows that participants can
report unpresented but semantically related material, including confident recollection in specific exper-
imental settings [66]. Reviews of reconstructive remembering describe ways in which semantic orga-
nization and contextual processing can support useful generalization while sometimes yielding errors
[69]. Those findings motivate experiments on inferred missing links and unsupported sequences, but
they do not demonstrate that archival readers systematically invent contribution histories. The relational-
historical extension remains a hypothesis to test across document genres, expertise levels, and presenta-
tion formats.

A distinction is also needed between a mistaken relation and a reasonable inference. If a record estab-
lishes that one manuscript was uploaded before another, the earlier upload date does not alone establish
who first developed a method. If a document cites an earlier paper, this is evidence of a documented
citation relation; it does not prove independent comprehension, personal acquaintance, or the absence of
unrecorded influence. In other cases, domain knowledge may legitimately support an inference about
the likely ordering of technical steps. Evaluating a respondent’s answer thus requires separating directly
recorded relations, inferences supported by defensible background assumptions, and relations for which
relevant evidence is unavailable. This separation is indispensable when the task concerns recognition of
intellectual contributions rather than mere date memorization.

4.4 Repeated Exposure, Familiarity, and Confidence in Reconstruction

Scientific and public communication often exposes observers repeatedly to a claim while revealing its
evidentiary history only intermittently. Recurrence may arise through reviews, summaries, automated
recommendations, quotations, or repeated contact with the same original document. A repeated presenta-
tion could strengthen recognition of the claim while leaving the observer unable to reconstruct its origins.
In other circumstances, repeated engagement with explicit provenance could help source memory. These
are competing possibilities that depend on which material is repeated, how it is presented, and which later
question the observer must answer.

Recognition-memory research distinguishes familiarity-based responses from recollection of contex-
tual detail under several theoretical accounts [84]. Metacognitive research likewise distinguishes peo-
ple’s predictions and feelings about their knowledge from performance, showing in specific paradigms
that judgments rely on cues and can be imperfectly calibrated [46]. Neither literature licenses treating
confidence as universally unreliable or repetition as uniformly harmful. The useful research distinction
is among familiarity with a statement, confidence in being able to reproduce it, confidence about who
produced it, and the externally assessable accuracy of those judgments.

For a defined source task, a simple calibration target can be written in Equation 22. Here ()5 is a par-
ticipant’s reported probability that the elicited source attribution is correct, and Y’ is an independently
scored binary accuracy indicator under a task with an adequately documented answer.

Caly“(p) :=E,[Y™ | Q% = p] — p. (22)

Equation 22 gives a descriptive population-conditional calibration discrepancy where the conditional
expectation is estimable, often through predeclared probability bins rather than pointwise estimation. A
zero discrepancy within a bin is compatible with many different degrees of individual discriminative
ability and does not by itself establish that a respondent considered the appropriate evidence. Source
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judgments also may have several partly correct answers; in such cases the scoring rule must allow graded
or set-valued outcomes and Equation 22 is an oversimplification. Calibration can therefore complement,
but cannot replace, documented provenance checking and analysis of how a conclusion was reached.

Repeated exposure creates another identification difficulty. A participant may become more con-
fident because a claim is easier to recognize, because the participant consulted the original document,
because an independent corroboration was encountered, or because the participant was asked to make
the same judgment several times. These processes predict different evidentiary warrants. Their observa-
tional signatures may nonetheless overlap if a study measures only a final confidence score. In particular,
repeated circulation through several channels may appear to be corroboration unless the respondent rec-
ognizes that the channels share an origin. That latter phenomenon concerns memory for dependence as
well as memory for content and leads naturally to the testimony analysis of Section 7.

An experiment could randomize exposure repetitions and the presence of provenance cues while
holding the substantive documentary text fixed. For example, one condition could repeat a short sum-
mary three times, another could present the summary once alongside a clear source lineage, and a third
could repeat the original document with its citation relations intact. These conditions have different total
reading burdens, so a cleaner factorial design would separately balance cumulative reading time, num-
ber of presentations, and provenance content. Investigators should avoid interpreting an effect of added
source cues as a pure memory improvement if the cues also change initial attention, interface naviga-
tion, or comprehension. A multiple-time-point design can help identify when changes occur, although
measurement itself may alter subsequent retention.

Hypothesis 4.2 (Dissociation between claim familiarity and source discrimination). When repetitions
increase familiarity with a claim while leaving source-specific cues relatively weak, item recognition
may improve more than source discrimination. The difference is expected to depend on task demands,
prior expertise, and whether the repeated presentation contains explicit source relationships.

Hypothesis 4.2 is proposed for relational documentary settings and follows as a testable extension
of memory and source-monitoring research, not as a universal consequence of repetition. It could be
falsified in settings where the source is distinctive, repeatedly encoded, or central to the observer’s
task. The appropriate test requires comparable materials and separate item-recognition and provenance-
reconstruction measures.

Recall may also change through the act of retrieval. Karpicke and Roediger found that retrieval prac-
tice improved later retention of foreign-language vocabulary relative to some repeated-study conditions
in their experimental design [43]. That result provides a reason to treat testing as a potential learning
intervention. It does not establish that repeated retrieval improves complex provenance memory, for
which source details and relations might receive little retrieval practice even as claim content becomes
more accessible. Similarly, Hupbach and colleagues reported reminder-dependent incorporation of sub-
sequently learned items into recall of an earlier list in a multi-session laboratory task [34]; a follow-up
using explicit source questions showed asymmetric misattribution of items to the earlier learning session
in the studied reminder condition [33]. These results motivate hypotheses about contextual reactivation
and source confusion in documentary tasks while leaving open whether the underlying processes transfer
to sustained scholarly reading.

Three longitudinal mechanisms should be distinguished in a relational-evidence experiment. A prac-
tice effect may increase access to the details actually retrieved. A source-updating effect may alter how
new material is linked to a remembered encounter. A decision-policy effect may change willingness
to assert an attribution without changing what can be recalled. These mechanisms can produce similar
aggregate improvements in recognition accuracy, and none can be read off a single delayed report. A
design should record when a source was first encountered, when each retrieval prompt occurred, whether
feedback was supplied, and what new materials became accessible between assessments. Repeated ex-
posure that only restates an assertion should also be distinguished from repeated independent evidence
for that assertion. Failing to track this dependence can lead observers and analysts alike to overcount
corroboration.

40



1659

1660

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1682

1683

1684

1685

1686

1687

1688

1689

1690

1691

1692

1693

1694

1695

1696

1697

1698

A memory experiment could use a crossed design with source-rich and source-poor retrieval prompts,
retrieval attempts and matched restudy controls, and immediate versus delayed testing. A contrast be-
tween assigned prompts supports an estimate of the total assignment effect on later task performance
when randomized and properly implemented. It cannot automatically decompose that total into enhanced
encoding, reactivation, updating, and a change in decision threshold. The distinction between an ob-
server’s stated confidence and their ability to differentiate genuinely distinct source relations therefore
requires both accuracy and response-bias measurements. Participants should be permitted to inspect
records again in a separate condition, since a source-checking strategy can be epistemically preferable
to unaided recollection even when the latter appears faster.

4.5 Measurement Designs and Limits of Historical Attribution

An empirical study of relational memory should begin with a documentary corpus whose relations can
be scored with explicit uncertainty. Researchers can construct short hypothetical evidence histories with
known relationships among artifacts and controlled omissions, then assign participants to presentations
that vary provenance visibility, relational complexity, study time, or repeated exposure. The corpus
should include genuine ambiguities rather than a fully determined chronology disguised by an arbitrary
test. For example, a target relation can be established by two independent records, established by one
source only, contradicted by another record, or left unresolved. Participants should be able to respond
with calibrated uncertainty when the documents warrant it.

Table 4 sets out a minimum measurement programme that can distinguish several pathways between
encountered evidence and a later source or trust judgment. The table deliberately separates mechanisms
from their observable proxies, since no single measure establishes the underlying cognitive process
uniquely.

The measurement programme has a further dependency: the researcher needs a provenance annota-
tion scheme for the records used as targets. A preregistered coding manual should distinguish documen-
tary statements of authorship, source-to-source citation, temporal precedence, procedural influence, and
evaluative claims about competence. Two independent annotators can code a subset of materials, record
disagreement, and resolve the scoring standard before outcome assessment. Some disputes will remain
substantively unresolved and must be represented in the permissible answer space. Agreement between
annotators is informative about reproducibility of the coding operation, while it cannot establish that the
archive exhaustively represents the history. The use of wholly fictional or consented archives minimizes
the consequences of falsely imputing credit or error to identifiable people.

Measurement order deserves special attention. An explicit source-recall question can direct atten-
tion to attribution, change subsequent reading strategies, or encourage searches that would not otherwise
occur. Repeated tests can themselves become new learning events. Investigators can address some of
these complications through parallel participant groups, counterbalanced task order, delayed measures,
and preregistered primary outcomes. They should also report missing responses rather than discarding
participants who select “insufficient information,” since that option may reflect appropriate epistemic
caution. Eye movement or interface logs provide useful evidence of encounter, while immediate com-
prehension probes and delayed recall assess different states; their combination can constrain explanatory
possibilities without directly revealing a unique cognitive mechanism.

A second design would compare narrative presentations with relation-explicit presentations. One
group might read a continuous prose account, another a provenance-linked document map, and a third
the unmodified documentary archive. These displays could be matched for information content but will
rarely be equivalent in processing effort. It is therefore important to define the intervention operationally
rather than treating a graph as intrinsically more accurate or cognitively superior. A graph can make
documented relations easier to inspect and can also introduce unjustified event boundaries, omit context,
or give unsupported causal links an appearance of certainty. A narrative can retain context and can
equally encourage an unwarranted linear sequence. Representational appropriateness depends on what
the documents establish, which task is being performed, and the cognitive abilities of the population
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Table 4: Distinct cognitive outcomes in reconstructing relational evidence, with candidate measures and

remaining ambiguities.

Target construct

Candidate measure

Interpretive limitation

Claim or item retention
Source attribution
Relational reconstruction
Order uncertainty
Source-confidence
calibration

Repeated exposure

Retrieval-induced
updating

Old—new recognition and free recall of
documentary content

Identify origin, encounter interface,
and cited intermediary separately
Report documented, unresolved, and
inferred links among artifacts
Confidence or probability judgments
over partial-order relations
Probabilistic accuracy reports scored
against verified relations

Crossed variation in repetition, source
cues, and assessment delays

Delay, reminder assignment,
source-specific intrusions across
sessions

Familiarity and reconstruction may
yield the same response

Available cues and source
distinctiveness affect identification
Task priors and imposed response
formats can create false certainty
Documentary ground truth may itself
be incomplete

Aggregate calibration can conceal
discrimination and selection

Reading time and testing can alter both
attention and retention

Recollection reports cannot uniquely
identify reconsolidation or a latent
trace

examined.

Hypothesis 4.3 (Partial-order preservation under provenance-explicit representation). For tasks requir-
ing reconstruction of documented contribution relations, interfaces that explicitly mark unresolved order-
ings and source dependencies may reduce confident unsupported ordering relative to otherwise compara-
ble presentations that visually or narratively impose a single sequence. The predicted effect is conditional
on comprehension, task familiarity, and the reliability of the displayed source annotations.

Hypothesis 4.3 concerns a testable comparison of presentations, not a general ranking of visual and
textual media. A null result may indicate that participants already use source relations successfully, that
the manipulation is too weak, or that explicit representations impose cognitive load that offsets their
informational benefit. An adverse result would be substantively informative because it would reveal a
mismatch between formal transparency and usable cognitive access.

The study’s ethical and interpretive boundaries are similarly important. Experimental archives should
use consented or wholly hypothetical documents when evaluating possible misattribution, and should
avoid assigning purported mistakes to identifiable real individuals. Historical cases with contested contri-
butions require source criticism, explicit uncertainty about missing records, and respect for the potential
consequences of naming particular actors. Participants’ source-memory scores should be interpreted in
relation to language, expertise, task design, accessibility accommodations, and available time. A failure
to reconstruct a citation chain may reflect an unreasonable task demand or an unreliable interface; it is
not inherently evidence of a stable personal deficiency.

The strongest comparison concerns whether cognitive limitations in a documented environment are
mitigated by changing the infrastructure of access. An observer may be asked to recognize a complex
contribution history unaided, or allowed to consult a stable source-linked record. The latter may reduce
avoidable source confusion at the cost of time or navigation effort, and the size and direction of that
change will depend on the quality of the archive and interface. In an Al-mediated workflow, citation
markers and automatically generated source descriptions require validation against the underlying docu-
ments, since plausible descriptions can be erroneous or detached from the supporting passage. External
availability should therefore be scored separately from successful independent verification, and both
should be distinguished from unaided memory accuracy. These distinctions connect the cognitive anal-
ysis to the institutional question of what conditions permit responsible recognition at realistic levels of
attention and labor.

A final safeguard concerns the direction of causal interpretation. Interface assignment can modify
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selection, encoding, retrieval opportunities, confidence, and later reliance in a connected process. A mea-
sured improvement in one source-memory score does not establish that changes in subsequent trust are
mediated exclusively by memory: comprehension, perceived legitimacy, and the costs of checking can
change concurrently. Studies that attempt to separate these paths need temporal measurement, indepen-
dently justified mediator assumptions, and sensitivity analyses. Because different observer communities
may value content fidelity, contributor recognition, or documentary caution differently, a study should
preregister which scores bear on which theoretical claims rather than selecting a favorable aggregate
after observing results.

The theoretical contribution of this section is a differentiated account of memory’s role in relational
recognition. Accurate recall of a claim can coexist with mistaken origin attribution; accurate recogni-
tion of a source can coexist with unsupported beliefs about temporal and causal order; and increased
familiarity can coexist with unresolved provenance. Equations 16-22, including the composition and
source-distinguishability identities, Proposition 4.1, and Hypotheses 4.2 and 4.3 provide complemen-
tary ways to specify and investigate these dissociations. They remain conditional models and proposed
tests, awaiting direct evidence from relational-documentary recognition tasks. The following section ex-
amines the interpretive schemas and contribution-attribution criteria applied to reconstructed evidence,
including expertise, language, and motivated reasoning. That analysis is necessary because a correctly
retained relational history can still support several defensible or mistaken interpretations depending on
the observer’s question and background assumptions.

5 Interpretive Schemas and Attribution of Contribution

This section investigates the transformation of an accurately encountered or reconstructed relational his-
tory into an observer’s interpretation of contribution, competence, responsibility, and evidentiary sig-
nificance. Its analytical objective is to distinguish differences produced by incomplete memory from
differences produced by the criteria through which remembered evidence is understood. A participant
may reproduce the content and provenance of a document correctly yet disagree with another partici-
pant about whether the document establishes an original method, a competent application, a decisive
criticism, or a contribution dependent on earlier work. Such disagreement can arise because evaluators
ask different questions, possess different relevant expertise, apply divergent admissibility standards, or
weight the same features differently. Some differences are defensible responses to distinct tasks; others
are errors relative to a shared evidentiary question and an appropriately justified assessment rule. The
section develops a task-conditioned interpretation kernel, a distinction between observed performance
and inferred competence, and a formal illustration of why attribution cannot in general be identified from
a final rating alone. It then examines motivated interpretation, reputation cues, contribution-role docu-
mentation, and cross-disciplinary and linguistic mediation through hypothetical, non-identifiable cases.
The proposed tests separate interpretable task differences from errors relative to a stated standard, and
separate randomized label effects from claims about their psychological mechanism.

The point of departure is the cognitive architecture introduced in Section 2. There, F designates
available evidentiary material, A the portion attended to, M an encoded or retrieved representation, /7 its
task-relevant interpretation, and J an observable judgment. Section 3 established the importance of dis-
tinguishing selective encounter from informational value; Section 4 distinguished remembering content
from correctly reconstructing provenance and relational order. The present question begins downstream
of those operations: conditional on the same documented evidence and an approximately equivalent
memory state, what does the observer regard as established, and by which inferential criteria? An ob-
servational comparison of reviewers is only informative about interpretation if differences in access,
encounter, and retention have been measured or otherwise constrained. The theory accordingly treats
interpretation as a candidate explanatory process rather than as a label for whatever remains unexplained
in a judgment discrepancy.

The research problem has a historically situated dimension. Scientific contributions circulate
through disciplinary descriptions, abstracts, citations, public archives, peer commentary, and increas-

43



1779

1780

1781

1782

1783

1784

1785

1786

1787

1788

1789

1790

1791

1792

1793

1794

1795

1796

1797

1798

1799

1800

1801

1802

1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

ingly machine-mediated summaries. A claim generated in one technical vocabulary may be assessed by
readers trained in another, sometimes after a representation has compressed its dependencies or trans-
lated its terms. Recognition therefore requires more than the recovery of correct names and documents.
It may require establishing what a method accomplished, which relations underwrote the result, what
alternatives were available, and which evaluative question the observer is entitled to answer. These are
interpretive tasks embedded in changing practices of research, documentation, and communication. The
section studies cognitive interpretation under specified practices; it leaves the endogenous distribution
of authority and the institutional power to impose evaluative criteria to Paper IV.

5.1 Schemas, Expertise, and the Question Being Asked

An interpretive schema is treated here as a provisional representation of task-relevant distinctions, expec-
tations, and inferential relations used by an observer. It is an analytical category whose operationalization
may involve elicited explanations, categorization decisions, probabilistic assessments, or performance
on controlled transfer tasks. The proposal does not assume a fixed inventory of schemas or require that
an individual consciously applies an identifiable rule. Different descriptions of the same history can
preserve different features because the observer’s task and background knowledge shape which relations
appear meaningful. An expert trained to inspect the validity of a proof may emphasize inferential depen-
dencies that another evaluator, concerned with implementation feasibility, reasonably leaves outside the
assigned question. Neither discrepancy establishes incompetence without an appropriate criterion.

Classic experimental work by Chi, Feltovich, and Glaser examined how experts and novices catego-
rized and represented physics problems, finding differences between categorizations based on underlying
principles and more literal features in that domain [14]. This result motivates the possibility that domain
knowledge influences how an evidentiary history is represented, while its scope remains physics problem
solving rather than historical attribution as such. The proposal also draws on broader work concerning
structured knowledge and abstraction [76]. Expertise may permit an observer to recognize that two tech-
niques use the same underlying principle despite different surface terminology. It may equally encourage
premature analogy when the observer treats a relevant difference as inessential. Greater specialization
can therefore improve interpretation on well-matched tasks and fail to improve it on tasks demanding
unfamiliar methodological or linguistic distinctions.

Consider a hypothetical history containing a preliminary algorithm, a subsequent implementation, an
independent performance comparison, and a later conceptual synthesis. An observer asked who first doc-
umented a specified procedure should attend to the preserved records and their relation to the procedure’s
criteria. An observer asked who demonstrated a robust implementation should assess the implementation
and experimental standards. A third observer asked which work explained the underlying mechanism
can reach another answer without contradicting either of the first two. The term “contribution” is under-
determined until the relevant evaluative predicate is identified. Conversely, if each observer is asked the
same well-specified priority question and given the same admissible evidence, disagreement becomes
a substantive phenomenon requiring examination of interpretation, memory, statistical uncertainty, or
prior assumptions.

For a defined task ¢, denote by S, a measurable or latent description of the observer’s interpre-
tive state, including relevant domain knowledge, expectations, and task rules, without treating any one
psychological taxonomy as exhaustive. A candidate conditional interpretation kernel is introduced in
Equation 23.

K (B |m,q,s,c):=P(ZeB|M=mQ=q5=5C=c), BezZ  (23)
o

Equation 23 is a restricted description for protocols in which M captures the trace available at the inter-
pretive stage. The notation separates the task ) from the schema .S, because a schema that is apt for one
question may be misleading for another. The joint law may require conditioning on F, earlier judgments,
or a task-specific history when a simplified kernel fails to capture observed dependence. In that event,
the conditional description should be enlarged; there is no general warrant for attributing all unexplained
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dependence to a latent “schema.” The support of Z can include multiple mutually compatible interpre-
tations, qualified conclusions, or refusal to resolve an underdetermined question. An investigator who
forces a unique answer where the source documents warrant uncertainty can create the appearance of
cognitive error through the measurement design itself.

A further distinction concerns the level at which a schema operates. A reader may use disciplinary
expectations to decide which passages to inspect, to organize the passages after encoding, to infer the
meaning of a technical claim, or to map an understood claim into a rating category. These operations can
generate the same observed association between expertise and final judgments. When a protocol intends
to study interpretation specifically, its outcome should be tied to an explicit evidentiary inference, such
as the participant’s reconstruction of the conditions under which a method was applicable. A generic
global judgment of originality or prestige is insufficiently diagnostic. Short source-linked justification
tasks can be helpful, provided investigators recognize that the request for justification may itself induce
additional source search and reconsideration.

A schema should also be assessed against the observer’s assigned question. A principle-based cat-
egory learned in one specialty may help identify a shared method yet erase a crucial difference in sam-
pling, inferential scope, or task constraints. Conversely, a surface distinction can be indispensable when
an attribution task asks about a specific implementation, language version, or recorded date. The rel-
evant benchmark is thus a task-defined mapping between source-supported distinctions and candidate
responses. A mismatch between a schema and that mapping may justify an error classification. A differ-
ence between two legitimate tasks or two adequately defended interpretive criteria should be reported as
criterion heterogeneity rather than folded into a generic accuracy deficit.

Schema effects can be studied through task and expertise manipulations, provided competence mea-
sures do not merely recapitulate the dependent judgment. For example, participants might first complete
independently scored exercises on the relevant technical principle and then examine the same hypothet-
ical archive. Randomized task instructions could direct one group to identify the documentary origin
and another to evaluate methodological adequacy. A difference between task groups would then reflect
a change in the question under conditions controlled by the experiment; a difference between expertise
groups would be observational unless expertise itself were meaningfully manipulated. In both cases,
accurate recall and source monitoring should be tested separately to determine whether interpretation,
rather than differential exposure, supplies the plausible mediating mechanism.

5.2 Attributing Actions, Skills, and Epistemic Contributions

Attribution requires distinguishing several objects of assessment. A record may show that a specified
action occurred, that a result was obtained under certain conditions, or that a person contributed to a doc-
umented artifact. Those observations do not by themselves determine a person’s enduring competence,
responsibility for an entire later outcome, or the value of the work under every relevant conception
of scientific achievement. In particular, an observed performance can result from training, collabora-
tion, available instrumentation, favorable conditions, guidance, or chance, as well as from task-relevant
skill. Similarly, an original insight can be an important contribution even when its initial implementa-
tion remains incomplete. Attribution should be conditioned on the target predicate and on the causal and
evidentiary granularity permitted by the documents.

Let R denote an explicitly defined relational account of a hypothetical project and z a particular partic-
ipant in that account. Define four distinct targets: 72!(z, R) records a documented action; 7P*(z, R, ¢)
evaluates a specified performance under task ¢; 7°°™P(z, R, q) denotes a latent competence relevant to
that task; and 7°°"(z, R, q) denotes a task-defined contribution assessment. The first two can some-
times be scored directly against records or performance benchmarks. The latter two depend on further
modeling decisions, counterfactual comparisons, inferential assumptions, or institutional criteria. The
domain and coding of each target should be justified locally. No continuous common scale connecting
them is presumed.

A simple descriptive performance decomposition clarifies why competence attribution requires as-
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sumptions beyond observation. Equation 24 represents an observed performance response through task-
relevant ability and situational conditions, with the response model left unspecified.

Pr(Y =y | 2.q.0) = / Pr(Y =y | 0,u,q,¢) Po(d0, du | g, ¢). (24)

Here 6 is a provisional latent representation of task-specific capability and u represents contextual assis-
tance, collaboration, tool support, opportunity, and other features not summarized by 6. Equation 24 is an
identity obtained by marginalizing a stipulated joint distribution, and therefore supplies no identification
by itself. Observing one successful result does not uniquely determine the distributions of 6 or u. Even
repeated performance can leave uncertainty if task variation, selection into trials, or background assis-
tance is unmeasured. The equation is useful insofar as it forces the investigator to describe what would
count as evidence for enduring competence, rather than turning an output into an unsupported trait attri-
bution. Its role is complementary to the analysis of source identity in Section 4.2: correct knowledge of
who produced a record is a necessary but insufficient basis for many competence claims.

Contribution attribution brings further relational dependence. A paper may incorporate a conceptual
distinction from one source, a computational technique from another, and a public dataset maintained by
a third group. The question of what each contributor accomplished requires specifying which relations
are documented, which are inferred, and how the chosen criterion treats enabling work. An observer
who credits only the latest artifact can underdescribe precursor contributions; another who credits every
cited precursor equally can ignore differences in role, evidentiary importance, and task relevance. These
are potential mistakes with respect to a declared attribution standard, rather than grounds for assigning a
single global numerical contribution value to all contexts.

The development of structured contributorship descriptions supplies a practical point of reference.
Allen and colleagues described proposals to make diverse research contributions more explicit, and the
later Contributor Role Taxonomy (CRediT) distinguishes roles such as conceptualization, software, val-
idation, data curation, and writing [2, 57]. These role labels can improve the inspectability of a collab-
orative record if attached to reliable, sufficiently specific assertions. Their presence does not establish
the relative importance of different roles, the historical priority of an idea, the truth of an individual
self-report, or eligibility for authorship under a particular venue’s rules. A role can be shared among
contributors; an individual can undertake multiple roles; and a role description may be incomplete or dis-
puted. The analytical value of the taxonomy is its capacity to help formulate questions, not its authority
to settle the disputed normative distribution of credit.

For example, one hypothetical group may record that a contributor conceived a research question,
while another coded the analysis and a third verified the tests. These role statements become epistemi-
cally useful when the record links each assertion to a source, a time interval, the claimed scope of activity,
and a means of correction. An auditor can ask whether the statement concerns a completed action, an
independently tested output, or a retrospective summary by a project participant. A citation, timestamp,
repository commit, experimental log, and signed contribution statement may have different evidentiary
capacities. A repository commit can support claims about a recorded code change without automatically
revealing the intellectual origin of the design. A verified benchmark can support a performance claim
without establishing that a particular person achieved it independently. The relation between recorded
events and defensible contribution predicates should remain explicit.

A well-designed task may elicit an assessment vector rather than one “recognition” score. Equa-
tion 25 expresses this requirement as an operational measurement choice.

ff@q(x) — (j—v\act’fperf,fcomp,j—?comr) (25)

o?q’z

Equation 25 is not a statement that the components are psychologically independent, cardinally measur-
able, or normatively commensurable. It is a reporting discipline: distinguish an observer’s estimate of an
action, performance, competence, and contribution, and record which components have documentary an-
swer keys. A response that correctly recognizes an individual’s documented action but remains uncertain
about individual competence can be epistemically stronger than a uniformly confident response. Later
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analysis of belief updating in Section 6 should retain the target proposition attached to each estimate; a
favorable change in one component does not imply a favorable change in the others.

For contribution histories with incomplete documentary records, an explicit range of defensible an-
swers can be more informative than a single forced ranking. Let R, be a preregistered collection of
admissible, fully stated source-evaluation rubrics for question ¢, and let a,.(D; ¢) denote the attribution
answer produced by a specified rubric  applied to documentary record D. Equation 26 defines a rubric-
indexed answer set.

Agy(D;Ry) := {ar(D;q) : 7 € Ry} (26)

Equation 26 is an operational sensitivity object rather than a claim that all rubrics have equal standing or
that every answer is correct. The investigator must justify the inclusion and exclusion of rubrics, specify
their evidentiary requirements, and disclose changes made after seeing the outcomes. A singleton set
indicates agreement only within the declared class and its recorded evidence. A larger set can identify the
location of criterion sensitivity, distinguish unresolved source gaps from disputed values, and motivate
targeted evidence collection. When documentary support itself is disputed, the study may need multiple
plausible record reconstructions in addition to multiple rubrics. The approach preserves the possibility
of a justified partial ordering or an abstention while preventing uncertainty from disappearing inside an
arbitrary mean score.

The distinction also protects against retrospective certainty. If a record demonstrates that a collabo-
rative project succeeded, allocating success to particular persons can require information about division
of labor, absent alternatives, and conditions of possible substitution. Documentary citations and interper-
sonal testimony may help reconstruct those relations but do not always resolve them. A careful analysis
may therefore yield a justified partial description: an action is documented, a performance benchmark
is satisfied, competence remains uncertain, and the relative contribution of collaborators is underdeter-
mined. The framework treats such an outcome as a substantive result of inquiry.

The inferential boundary becomes particularly important when production is collaborative and medi-
ated by software or generative systems. Evaluation can ask whether a person specified objectives, chose
between candidate designs, wrote a verified implementation, curated data, tested assumptions, or merely
possessed an output. An output artifact may provide weak information about the allocation of these ac-
tivities. A model-assisted workflow might make some acts unusually visible through interaction logs
and leave others, such as framing questions, rejecting poor solutions, or recognizing errors, largely invis-
ible. Treating an inferred share of labor as a directly observed property reproduces the very evidentiary
omission the trajectory framework aims to study. Conversely, recording every software interaction as
a separate intellectual contribution could inflate attribution by mistaking activity traces for evidentially
meaningful work. The appropriate level of event granularity depends on the question and a transparent
theory of relevance.

Attribution also has a temporal dimension. The appearance of a later and more polished artifact does
not by itself identify which earlier work was necessary, substitutable, or causally decisive. Those are
counterfactual and historical questions that demand additional assumptions. Acknowledging upstream
influence, identifying priority, describing indispensable enabling infrastructure, and assigning a share
of present reward are distinct operations. The cognitive experiment proposed here can test whether
participants conflate them. The political and institutional choice of which operation determines reward
is reserved for Paper IV.

5.3 Belief-Consistent Interpretation and Epistemic Bias

Interpretive differences may also reflect prior beliefs, group affiliations, incentives, and goals. Psy-
chological research has long examined how expectations can affect the selection and interpretation of
information. Tversky and Kahneman describe several heuristics that influence judgment under uncer-
tainty [79]; Kunda’s analysis develops the case for motivated reasoning [48]. Lord, Ross, and Lepper
report a controlled study in which participants with opposing prior attitudes evaluated purportedly mixed
evidence differently [54]; Nickerson reviews a wider range of confirmation-bias phenomena [58]. These
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literatures justify considering asymmetric interpretation as a possible mechanism. Their existence does
not mean that any two observers who disagree are biased, or that prior belief is intrinsically an illegitimate
evidentiary input.

Prior information may be relevant. A reviewer might correctly know that a particular technique re-
quires special instrumentation; a novice may misinterpret a routine operation as evidence of exceptional
skill. A reviewer might also possess justified reasons to question a source’s reliability. Bias becomes a
researchable hypothesis when interpretation differs in a manner inconsistent with the relevant evidentiary
standards or when the weighting of equivalent evidence depends on an experimentally manipulated, task-
irrelevant cue. The benchmark must be specified rather than assumed. When a historical record is gen-
uinely incomplete, divergent posterior beliefs may be rational consequences of different but defensible
priors. An empirical study must therefore distinguish justified domain knowledge, preference-dependent
standards, and belief-consistent distortion.

Laboratory studies of expectation can help motivate suitable contrasts while remaining sensitive
to task differences. Darley and Gross experimentally varied social-class information and exposure to
subsequent performance evidence when participants assessed a child’s academic abilities, observing
expectation-consistent interpretation in the specified setting [15]. Their result neither identifies a uni-
versal response to social labels nor establishes that a laboratory school judgment generalizes to credit
for research artifacts. Bordalo and colleagues offer a formal account of how representativeness can
distort group judgments, with context-sensitive reference groups [10]. The two accounts suggest com-
plementary possibilities: a cue can affect which interpretation is constructed from evidence, and the
comparative categories an observer uses can change the salience of an otherwise unchanged cue. In a
scholarly-attribution experiment, such possibilities require direct measurement of label comprehension,
target-question understanding, and whether the cue supplies independently relevant information.

A participant who reports uncertainty when evidence is genuinely insufficient should not be scored
as biased merely for declining a forced dichotomy. Likewise, a status cue can sometimes be a legitimate,
though imperfect, proxy for features of source quality when direct assessment is costly. Whether its
use is defensible depends on the question, availability of stronger evidence, and costs of false inference.
To isolate a status effect on otherwise equivalent documentary merits, it is preferable to use fictional
identities and non-identifying descriptions with assigned cues known to be orthogonal to the evidence in
the experimental design. The intervention’s effect then pertains to those constructed cues and materials;
claims about actual institutions require additional research.

One approach is to ask whether a change of an extraneous label affects an observer’s interpretation
while the documentary basis and declared assessment target are held fixed. Let L € {{y,¢;} desig-
nate two presentation labels, such as alternative non-identifying institutional descriptions, assigned in-
dependently of documentary merits. Let Z(¢) denote the task-specific interpretation a participant would
report under label £ in a well-defined experimental intervention. Equation 27 defines an average label-
conditioned contrast for a bounded coding function g.

oot = Elg{Z(01)} — g{Z(t0)} | Q = q - (27)

Equation 27 is a potential-outcome estimand for a specified population and randomized protocol, not
an identified effect from ordinary retrospective ratings. Even with random assignment, interpretation
of T;igd requires a stable treatment, compliance assumptions, a coding rule that captures the intended
aspect of interpretation, and attention to communication between participants. A nonzero contrast can
reveal label sensitivity without establishing that the effect is inappropriate. A label that conveys valid
information about a source’s evidentiary record may rationally alter an assessment. To investigate unjus-
tified status-driven interpretation, the experimental task must make the label irrelevant or independently
control its legitimate informational role.

The same distinction applies to language and disciplinary markers. If a document is marked as
belonging to an unfamiliar field, the observer might discount it because the method is genuinely less
applicable to the task, because the observer lacks interpretive competence, or because of an unsupported

expectation about that field. Those explanations can yield similar ratings. A counterbalanced design
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could measure prior familiarity, provide a transparent technical glossary, and hold the underlying evi-
dentiary claim constant. It might then inspect whether judgments track actual methodological relevance,
recognition of provenance, or assigned surface labels. In such a design, expertise and stereotype-based
associations remain distinct candidate variables; they should not be collapsed into a single “prestige”
coefficient.

5.4 Reputation Cues and Cognitive Attribution

Research recognition occurs in contexts where evaluators may know the reputation of people, labora-
tories, journals, or institutions. Merton’s analysis of the Matthew effect considers the interaction of
scientific rewards and communication with the prominence of established scientists [56]. This is a his-
torically situated account of scientific recognition, not a parameter estimate for the present cognitive
model. Reputation may influence the likelihood that a document is encountered, the credibility provi-
sionally assigned to it, the interpretation of its technical quality, or the final allocation of credit. These
possibilities sit at different points in the observer pipeline. The present paper examines how a cue is
cognitively used when encountered; a separate analysis of who controls exposure, valuation rules, and
reward distributions belongs to Paper IV.

A controlled study of single- and double-blind conference review by Tomkins, Zhang, and Heavlin
found advantages associated with author and institutional prominence under the particular WSDM re-
viewing arrangement [78]. That study provides more directly relevant evidence of review-condition
sensitivity than experiments on generic social stereotypes. It does not establish that every individual
review decision was biased or that the effect arose exclusively from interpretation after reading: author
information was available at bidding, assignment, and evaluation stages in the experimental setting. The
distinction is central. A change in final recommendation could reflect selective assignment or exposure,
interpretation of scientific substance, judgment thresholds, or combinations of these mechanisms.

Three measurement contrasts help separate these possibilities. First, access and allocation can be
recorded before the paper is read, so that bidding and review participation are not conflated with within-
document interpretation. Second, a randomized label or identity disclosure can be introduced only af-
ter an identical evidence encounter, with attention and recall measured before disclosure; the resulting
change estimates a late-stage intervention under that protocol, although asking for repeated ratings may
itself alter responses. Third, independent measures can elicit what conclusion the participant believed
the methods supported, whether that interpretation relied on the documentary content, and which thresh-
old determined a recommendation. This third contrast enables a richer diagnostic account but does not
in itself identify latent mediation. Conditioning directly on post-treatment comprehension or recall can
create selection problems when label disclosure also affects those variables. A prespecified temporal
design and mediation assumptions are required for causal claims about the intervening stages.

The distinction between evidentially warranted credibility and reputational substitution also requires
a declared target. Some decisions legitimately use external reliability data when primary documents are
incomplete; others explicitly ask whether an archived contribution occurred, for which a prestige label
is irrelevant once the relevant provenance is verified. A participant may reach an accurate answer using
an inappropriate shortcut, or an uncertain answer after carefully examining a genuine ambiguity. Out-
come accuracy, quality of justification, and sensitivity to irrelevant status information should therefore
be reported separately.

Proposition 5.1 (Observational equivalence of interpretive pathways). Suppose a study observes only a
final binary judgment J and finds Pr(J = 1) = p for some 0 < p < 1. Without additional observations
or restrictions on the interpretation and judgment kernels, the study cannot determine from this marginal
law alone whether response variation originated in interpretation Z or in the mapping of an unchanged
interpretation into the reported judgment.

Proof. Consider one model with a binary interpretation Z ~ Bernoulli(p) and a deterministic judgment
J = Z. Construct a second model with constant Z = 0 and a judgment kernel Pr(J =1 | Z = 0) =
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p. Both produce the same observed distribution of J while allocating its variation to different stages.
Therefore the marginal judgment law alone does not identify the interpretive pathway. The construction
is a mathematical counterexample; its purpose is to demonstrate non-identification under the stipulated
observation regime, rather than to claim that real observers randomly generate judgments independently
of meaning. [J

Proposition 5.1 extends the earlier non-identification result of Section 2.5 to a different interface.
It warns against diagnosing motivated cognition or inadequate expertise on the basis of final scores
alone. A direct interpretation measure, such as an explanation of the evidentiary link being asserted,
can help distinguish mechanisms, but eliciting explanations may itself change task performance. Better
identification calls for multiple measurement modes, interventions that isolate stage-relevant features,
and explicit sensitivity analysis for the possibility that explanations are rationalizations produced after
the judgment.

5.5 Cross-Language and Interdisciplinary Interpretation

Relational evidence often moves between language communities and technical specialties. A preserved
document can become newly accessible through translation, yet the translation may change which causal,
temporal, or normative distinctions are available to an observer. A sentence stating that a procedure
adapted an earlier method differs from one claiming that it introduced the method, and the difference
matters for attribution. Similarly, descriptions of collaboration can distinguish providing data, designing
an instrument, formulating a hypothesis, and validating an outcome. Translating them into a single broad
term such as “developed” may create an appearance of equivalent contribution that the source records do
not warrant. The issue is semantic and inferential as well as lexical: disciplinary concepts have locally
established criteria that may resist one-to-one substitution.

Brislin’s study of translation and back-translation investigated factors affecting translation quality
and criteria for equivalence across languages and content conditions [12]. Later scholarship on transla-
tion and interpreting emphasizes the role of contextual assumptions and situated professional judgment
[61]. Neither source implies that a single back-translation check guarantees scientific equivalence, and
neither supplies a direct estimate of error in Al-mediated scholarly summaries. They motivate the need
to specify what equivalence is required for a particular attribution task. If the task asks who presented the
first documented procedure, terminological differences relevant to what counts as “the same procedure”
deserve explicit scrutiny. If the task asks whether two descriptions are compatible at a broader level of
abstraction, a less granular translation may be sufficient.

The accessibility stakes of translation are also empirical. In biodiversity-conservation literature,
Amano and colleagues identified a substantial share of relevant documents written in languages other
than English, illustrating the possibility that monolingual search can omit pertinent evidence [3]. Their
estimates concern the sampled conservation literature and do not quantify a universal distribution across
scientific fields. Steigerwald and colleagues examine potential benefits and limitations of machine trans-
lation for multilingual scholarship [75]. These contributions motivate attention to a stage preceding
interpretation: if records in one language never become accessible or encountered, an otherwise accu-
rate translation policy cannot recover what the observer did not locate. This section addresses semantic
and inferential preservation conditional on access; Sections 2 and 3 supply the broader encounter archi-
tecture.

Let D be the source-language documentary expression, V) a representation delivered under transla-
tion or disciplinary mediation protocol A, and 75 (D) a task-relevant answer determined by source criti-
cism under an explicit adjudication rule. A practical measure of task-conditioned interpretive preserva-
tion compares answers supported by the source and by the mediated representation. Equation 28 defines
a corresponding expected loss.

Rq(\) :=E[({d,(V>), T,(D)}], (28)
where d, is an assessment rule applied to the mediated text and ¢, is a declared scoring loss. Equation 28

is an evaluation framework, not a model of the translator’s intentions or a claim that there is always one
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uniquely correct target-language equivalent. For ambiguous documentary questions, 7, (D) may be a
set of acceptable answers or an uncertainty-preserving target. The scoring rule must accommodate those
cases. Differences in R, () can reflect translation content, format, evaluator expertise, or downstream
interpretation; designs that seek to isolate translation should hold the latter features constant or measure
them separately.

A hypothetical experiment could supply two language versions of a short archive with explicit prove-
nance annotations, then compare participants proficient in both relevant languages with participants re-
lying on one translated version. Critical terms would concern whether a contribution was independently
originated, modified from a documented predecessor, or merely described retrospectively. Indepen-
dent subject-matter adjudicators could identify where translations alter evidence relevant to the ques-
tion, while blinded evaluators record attribution responses and confidence. Additional conditions might
provide bilingual quotations, linked primary records, or an explanatory glossary. Differences between
conditions could then be interpreted relative to a specified equivalence target and participant popula-
tions. The design must avoid assuming that bilingual participants always represent an unbiased criterion
or that machine translation is inherently inferior or superior to human translation. Disagreements among
qualified translators may expose genuine semantic indeterminacy rather than a correct-versus-incorrect
dichotomy.

Al-generated abstracts, interactive search answers, and automated translations add another layer of
mediation. The relevant analytical question concerns which documented relations the representation ex-
poses and which inferences it licenses. A summary stating that a group “created” a tool may suppress
whether it adapted a public implementation, whether the method was specified earlier by another con-
tributor, or whether the reported achievement was a replication. This risk is analytically distinct from
whether the summary is fluent, and it can arise in human-written as well as machine-generated prose.
Without an evaluation dataset, the present paper makes no estimate of the prevalence of such distortions
or the relative performance of particular systems.

For comparative testing, protocols could randomize between an unmediated short archive, a faithful
provenance-linked summary, and a summary with an explicitly controlled omission of one evidential re-
lation. The omitted relation should be relevant to one prespecified attribution predicate but immaterial to
another. Such a design tests whether the representation changes task-sensitive judgments in the expected
pattern. Ideally, the same participants would not be exposed to mutually revealing versions before the out-
come measure, and source-criticism adjudicators would record residual disagreement. The investigator
should also test whether visibly marked uncertainty, clickable quotations, or correction links change in-
terpretation, confidence, and willingness to check the primary documents. A successful interface would
support inspectable inference and corrigible attribution; neither high confidence nor agreement alone
suffices.

Cross-disciplinary interpretation raises analogous issues even when the source and target share a
language. A model regarded as a theoretical contribution in one field may be treated as a routine adap-
tation in another, based on different histories and purposes of use. Some disagreement can be resolved
by specifying the claim and locating earlier documented work; some remains a difference in warranted
evaluative standards. The investigator should record which standards were stated before assessment and
which were introduced only afterward. This helps distinguish an observer’s inability to recognize an
applicable method from legitimate disagreement about the aims of an inquiry. It also avoids assigning a
single field’s evaluative vocabulary the status of a universal epistemic ontology.

5.6 Operational Comparisons and Limits of Interpretation

The proposed mechanisms require a study design that separates at least four stages: comprehension of
the relevant documentary content, retrieval of its provenance, interpretation of its relevance to a named
question, and the subsequent reported judgment. Table 5 records potential indicators and the associated
non-identification problems. The table is not a fixed taxonomy of observer types. Its categories describe
separable analytic tasks under a study protocol and may be revised when the empirical materials demand
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Table 5: Task-defined interpretation and attribution measures, with competing explanations requiring
separate tests.

Assessment object Candidate observable Important alternative explanation
Schema and domain Principle-based sorting; scored transfer ~Expertise may alter attention and
expertise tasks; elicited explanations encoding before interpretation
Documented action and Identification of source-supported Missing records or varying
performance actions and criterion-based outputs performance conditions can limit
scoring
Inferred competence Confidence across standardized task Successful output may reflect
repetitions and assistance disclosures collaboration, tools, selection or
opportunity
Contribution attribution Separate estimates of origin, Different legitimate contribution
methodological role, validation and predicates can give different answers
enabling work
Belief-consistent Responses to randomized, Labels may carry legitimate
interpretation substantively irrelevant labels information unless controlled
Cross-language Task-specific equivalence judgments Semantic ambiguity and evaluator
interpretation and reconstruction of translated proficiency can confound the
provenance comparison

finer distinctions.

A factorial study might cross the presence of an explicit provenance relation with task instructions
and a non-diagnostic disciplinary label, while balancing reading time and document content. Outcome
measures could include source identification, recall of the relevant evidence, ability to state the assess-
ment criterion, calibrated uncertainty, and separate ratings for action, performance, competence, and
contribution. A delayed phase might examine whether participants can revise their interpretation when a
primary document or bilingual explanation becomes available. To reduce demand effects, investigators
may compare direct explanation questions with indirect transfer tasks and preregister which outcomes
are primary. No single method reveals the latent schema uniquely: even explanation protocols can elicit
retrospective constructions that differ from the processes governing the initial judgment.

For the experimental design to support a causal interpretation, random assignment needs a precisely
declared intervention and observation window. A factorial protocol can vary source-linked role descrip-
tions, status labels, and mediation format, but high-order interactions will require sample sizes and hy-
potheses defined in advance. Investigators should separately record source exposure, time spent on rele-
vant passages, delayed recall, task-specific paraphrases, attribution judgments, uncertainty or abstention,
and response changes after verification. Expertise groups should be stratified using assessments that
are independent of the dependent archive task. Role descriptions introduced during a treatment must be
audited for truthfulness so that a manipulation of legibility is not confounded with a manipulation of the
underlying facts.

Several common analyses require restraint. Regressing a final judgment on measured comprehen-
sion after randomization does not automatically estimate the effect of the label “through interpretation,”
because comprehension can itself respond to the treatment and share unmeasured determinants with the
final rating. Counterbalancing source order addresses order effects only under assumptions about car-
ryover; it cannot erase learning from previous trials. A design that gives participants primary records
on request must distinguish treatment effects on opportunity to verify from self-selected verification be-
havior. Preregistered measurement models, manipulation checks, reasonable sensitivity analyses, and
anonymized hypothetical archives can improve reproducibility without transforming latent processes
into directly observed facts.

Hypothesis 5.2 (Task-specific benefit and possible cost of expertise). Given equivalent documentary
access and adequate comprehension, expertise aligned with the assessed methodological principle may
improve principle-relevant attribution relative to novice interpretation. When the task depends on prove-
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nance distinctions outside that expertise, the advantage may shrink or reverse. The prediction depends
on task validity, measured knowledge and source quality.

Hypothesis 5.2 makes expertise a conditional explanatory variable rather than a status ranking. It
may be rejected where the materials are transparent without specialist knowledge or where the experts’
prior framework is poorly matched to the actual contribution history. A design capable of observing such
failures should avoid recruiting experts only for tasks on which their advantage is assumed in advance.

Hypothesis 5.3 (Interpretive benefit of provenance-preserving mediation). For tasks that depend on
distinctions among originating, adapting and summarizing a method, a translation or interdisciplinary
summary that makes those distinctions inspectable may reduce unsupported conflation compared with
an otherwise similar representation that erases them. The direction and size of the effect depend on
terminology, study time, interface complexity and observer competence.

Hypothesis 5.3 concerns specified representation contrasts rather than an unrestricted claim that
adding context improves cognition. More context can increase processing demands or introduce mis-
leading interpretations; an explicit annotation can itself be inaccurate. Consequently, the investigator
should retain access to underlying records and allow an evaluator to contest the proposed mapping. The
experiment should also distinguish improvement in documentary attribution from greater confidence,
since the latter can increase even when interpretive accuracy deteriorates.

Hypothesis 5.4 (Stage-specific sensitivity to status cues). When an experimentally irrelevant reputation
cue is disclosed only after a fixed, independently scored interpretation task, its effect on a subsequent
global recommendation may differ from its effect when disclosed before free source selection. Differ-
ences across these protocols may indicate the importance of encounter timing or decision thresholds, but
do not alone identify a unique psychological mediator. The direction and magnitude of the contrast are
empirical questions.

Hypothesis 5.4 requires random allocation, common documentary merits, equivalent scoring oppor-
tunities, and checks on whether the timing intervention changes what participants read or remember. Its
value lies in separating possible points of intervention, including cases in which status information has
no detectable effect.

The interpretive framework has limits. An observer’s reconstruction of the facts can be accurate while
the normative importance of a contribution remains legitimately contested. Competence can be difficult
to infer when opportunities to perform are unequal. Translation can preserve task-critical evidence with-
out preserving every rhetorical or cultural nuance, and its adequacy cannot be evaluated independently
of the question it is supposed to support. Motivated reasoning can be present, absent, or opposed by
countervailing incentives in specific settings. These limits require investigators to avoid turning every
unresolved judgment into a psychological diagnosis or every interpretive difference into an institutional
injustice. The fairness and legitimacy of historically imposed evaluation standards are indispensable
topics, but their endogenous determination belongs principally to Paper IV.

The section’s contribution is therefore a set of distinctions and testable interfaces, rather than a com-
pleted explanation of recognition. It separates retained evidence from interpreted relevance, observed
performance from inferred competence, and document-grounded contribution from broader judgments
of personal merit. It also specifies how prior schemas, motivations, and translation protocols may alter
assessments while leaving the underlying documentary history constant. Equations 23—-28, together with
the rubric sensitivity construction in Equation 26, Proposition 5.1, and Hypotheses 5.2, 5.3, and 5.4, are
conditional tools for investigating these distinctions. The next section examines how interpreted evi-
dence can change belief or confidence, separating realized surprise and evidentiary diagnosticity from
the assumptions required for Bayesian and bounded updating. That transition matters because a partic-
ipant may interpret the same document correctly yet revise a belief differently when prior probabilities,
error costs, or inferential constraints differ.
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6 Belief Revision Under Surprisal and Diagnostic Evidence

This section investigates what happens after an observer has encountered, reconstructed, and interpreted
evidence bearing on a relational contribution history. Its task is to specify conditions under which an
observation warrants a change in belief, and to distinguish such a warranted change from the numerical
or verbal response a person actually gives. The preceding sections treated the allocation of attention, the
reconstruction of provenance, and task-conditioned interpretation. Each can alter the material supplied
to an updating process. The present inquiry asks how that material bears on a definite proposition, how
an observer might integrate it with prior uncertainty, and when confidence becomes disproportionate to
evidentiary support. Its principal distinction is between surprisal about an observation and diagnostic
evidence concerning a specified hypothesis. A rare relational encounter may produce strong curiosity
but little justification for revising an attribution, while an ordinary archival entry may be decisive when
competing hypotheses predict it differently. This distinction follows the logic of information theory and
probabilistic inference, while the psychological question concerns how real observers approximate or
depart from that logic [71, 28, 79].

The section retains the programme’s provisional account of events and trajectories. A document, an
act of verification, a translation, and an account of authorship can occupy different positions in a task-
specific representation; their evidentiary roles depend on the proposition under examination. The same
documentary item may support an attribution claim, weaken a competence claim, and remain irrelevant to
an unrelated claim. Consequently, an updating rule must identify what is being assessed. Neither novelty
nor persuasive intensity can serve as a universal measure of trust. Human confidence in a proposition,
confidence in a source, and readiness to rely on a person are distinct constructs. Here the formal target
is a proposition-specific assessment; the detailed evaluation of testimony belongs to Section 7, and the
relation between epistemic judgment and behavioral reliance belongs to Section 8.

6.1 Reference-Conditioned Surprise and Evidentiary Diagnosticity

Suppose © € {0, 1} denotes a specified claim relevant to an observer’s task. For example, ©® = 1
might mean that a particular method was documented independently in an earlier archival record. Let
C be a recorded context containing the task definition, accessible prior information, and the observation
protocol. Let Y denote an interpreted evidentiary observation, such as the content of a dated record
together with the provenance information that the task permits the observer to examine. For the moment,
take these as random variables in a finite or countable reference model; extending the construction to
more complex spaces requires corresponding regular conditional distributions and technical assumptions.
The variable Y is deliberately indexed by the observation protocol. A summary alone and an inspected
original record need not instantiate the same observation.

Surprisal measures an observation’s unexpectedness relative to a predictive distribution. Diagnostic-
ity measures its ability to differentiate hypotheses. In Equation 29, p, denotes the model representing
observer o’s expectations; probabilities refer to the specified context and measurement procedure. The
right-hand quantity is a signed log-likelihood ratio, with positive values favoring © = 1 and negative
values favoring © = 0.

so(y | c) == —logp,(Y =y | C =c),
WY =y]0=1,C=c) (29)
WY =910=0,C=c)

The ratio assumes strictly positive probabilities for the displayed observation under both hypotheses;
zero probabilities can be addressed through extended-valued likelihood ratios when the model justifies
them. The unconditional predictive probability in the first line is a mixture over possible hypotheses.
A high value of s, therefore need not imply a high absolute value of \,. The latter also depends on
the alternative under consideration. Changing the alternative can alter diagnosticity while leaving the
visible document unchanged. The subscript o indicates that empirical observers may possess distinct

V%
Ao c):=1lo
(y|c) g
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predictive models; a defensible analytical benchmark can instead employ a separately specified p*, not
an unexamined claim about which participant’s prior is correct.

A simple numerical construction illustrates the separation. Consider two hypothetical hypotheses that
each assign probability 0.001 to a rare form of annotation. An observer who encounters the annotation
obtains approximately 6.91 nats of surprisal, yet its likelihood ratio is one and its log-likelihood ratio is
zero. The annotation is unusual under the mixture but has no capacity to distinguish these two hypotheses.
In a second hypothetical case, a commonplace registry entry is expected under the first hypothesis with
probability 0.8 and under the second with probability 0.2. Its log-likelihood ratio is log4, giving a
clear direction of evidentiary support despite the absence of unusual visual or semantic content. These
are stipulated likelihoods offered to demonstrate logical possibilities; they are not estimates of actual
archival systems or cognitive behavior.

Entropy adds an expectation over the specified predictive distribution and thus answers another ques-
tion. Shannon’s formulation gives a probability-weighted measure of uncertainty before the realization of
a particular symbol or observation [71]. An observer might face high entropy concerning which evidence
item will appear, encounter one highly surprising item, and still learn virtually nothing about the author-
ship proposition. Conversely, a low-entropy observation channel can be extremely informative about
a binary claim if its outcomes discriminate the relevant alternatives. The use of information-theoretic
quantities here is conditional on an explicit model of the observation space; a change in the classification
of events changes the predictive distribution and may change the numerical surprisal. This dependence
is particularly important in our treatment of evolving relational histories, whose admissible descriptions
are provisional rather than fixed event types.

The distinction also prevents an attractive but unsupported extrapolation from Section 3. An unusual
encounter between disciplines might increase the probability that a document receives attention. That is
a selection effect concerning which evidence becomes cognitively available. The encounter’s contribu-
tion to justified belief change requires an additional account of the inspected evidence, its alternatives,
and its provenance. If the unusual encounter only repeats a previously examined assertion, it need not
add evidentiary weight. If it reveals a primary record that was previously absent from the observation
protocol, it may change the available likelihood comparison. Attention and diagnosticity can therefore
interact without becoming identical variables.

Observation, search, and the conditioning set. The apparent separation of surprisal from diagnos-
ticity can fail to be empirically operational if the analyst neglects how an item entered the dossier.
Let R denote the retrieval or display policy, D an indicator that a target record was discovered, and
Y its content when discovered. The meaningful benchmark for an investigator who knows the pol-
icy is p*(D, Yobs | ©,C, R), where Ygps includes an explicit missing value when the item is not re-
trieved. An observer who is shown only the retrieved content may instead use a working distribution
po(Y | ©,C, D = 1) and overlook what selection on D implies. These are distinct inference problems
even if both observers read precisely the same displayed sentence. A search-engine ranking, institu-
tional filtering procedure, or Al-generated synthesis changes the opportunities for encounter, and hence
the observation likelihood, without changing the underlying primary record. Fiedler’s sampling analysis
offers a relevant, established account of judgment biases induced by the selective samples available to
the observer [22]. It does not establish the magnitude of these biases in any particular research registry.

It is useful to separate the event of retrieval from the meaning attributed to retrieved content. A record
may be retrievable yet uninterpretable because its language, encoding, or terminology lies outside the
observer’s competence. Conversely, a faithful summary may be cognitively accessible while concealing
which records were searched unsuccessfully. In either case, estimated likelihoods require an observation
protocol rather than a bare document description. This is an interface between the structural account of
legibility in Paper II and the cognitive account here, rather than a replacement of either with a universal
numerical measure of evidence.
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6.2 Bayesian Updating as a Conditional Normative Benchmark

Under a well-specified probabilistic model with positive prior mass on both alternatives, updating a
binary proposition by an observed y can be represented through posterior odds. Equation 30 states the
ordinary Bayesian identity, with the same conditioning context and evidence model used on both sides.

Po(©=1]y,c) Po(©@=1]c)
logton” — “1hT _qggton” — 19
gpo(@ZOIy,C) Po(©=0]c)

This is an identity within the stipulated model. It does not demonstrate that real cognition implements
such an operation, that the participant possesses accurate likelihoods, or that a single prior is norma-
tively obligatory across heterogeneous tasks. Priors must be open to scrutiny: a prior inferred from
field prevalence, a prior supplied experimentally, and an observer’s lived expectations represent differ-
ent evidentiary situations. Furthermore, historical records are subject to selection, omission, and delayed
discovery. The likelihood relevant to the observed item must account for the procedure through which it
became observable, including any selection that depends on the hypothesis. An analyst cannot substitute
the frequency of a document in a database for the probability of its encounter under a task-dependent
retrieval protocol without further justification.

The direction of the Bayesian update follows the likelihood ratio. A value A, > 0 increases pos-
terior odds for the first hypothesis, a value A, < 0 decreases them, and A\, = 0 leaves the prior odds
unchanged. This permits positive, negative, and null responses without treating trust as a quantity that
must increase when access expands. The identities concern changes in a proposition-specific posterior.
They do not imply that all later consequences, including source evaluation and practical cooperation,
inherit that direction. A primary document may increase confidence in an archival date while simulta-
neously decreasing confidence in an earlier commentator’s attribution. Different targets can therefore
change in different directions under the same evidence encounter.

+ Aoy | €. (30)

Proposition 6.1 (Equal likelihoods yield a null evidentiary update). Let 0 < p(© = 1 | ¢) < 1 and
suppose an observed y has equal positive conditional probability under © = 1 and © = 0, given the
same context ¢ and observation protocol. Then p(© = 1 | y,¢) = p(© = 1 | ¢), independently of
the predictive surprisal of y. If the likelihood under © = 1 is strictly larger (respectively, smaller), the
corresponding posterior probability is strictly larger (respectively, smaller) than the prior.

Proof. Bayes’ rule multiplies the prior odds by the ratio of the two conditional likelihoods. Equal like-
lihoods produce a ratio of one; strictly larger or smaller likelihoods give a ratio respectively above or
below one. With interior prior probabilities, the mapping from odds to probability is strictly increasing.
Predictive surprisal does not enter this comparison independently of the likelihoods. (]

Proposition 6.1 recovers, in a proposition-specific updating form, the independence result discussed
in Section 3. It is mathematically elementary; its intended role is to discipline the paper’s conceptual
claims, not to present Bayes’ theorem as a new discovery. In particular, it exposes the extra assumptions
required to infer epistemic improvement from a structural encounter. The encounter must yield evidence
that distinguishes at least some relevant alternatives, and the observer’s model must represent that dis-
tinction sufficiently well. A null update can be correct where the available evidence is nondiagnostic.
An increase in confidence can be incorrect where the model mistakes a copied claim for independent
corroboration.

Evidence arrives under observation protocols that may impose dependencies. Suppose two displayed
endorsements Y7 and Y> derive from the same source. Even if each endorsement is individually diagnos-
tic when compared with an alternative, the second may add little conditional information after the first.
The sequential Bayesian benchmark in Equation 31 makes the conditioning explicit.

) Po(© =1|y1,y2,¢) | po(®=1]c)
og =log—— —

Po(© =01 y1,92,¢) Po(©®=0]c¢)
Here the second increment is the conditional log-likelihood ratio for Y» given Y;. Writing two identical
unconditional increments would require an independence assumption that may be false in citation chains,

+ Xo(y1 | €) + Ao(y2 | y1,0). (31)
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repeated summaries, or shared archival provenance. If the second item is fully determined by the first in
the stipulated measurement model, its conditional increment is zero wherever the conditional likelihoods
coincide. Conversely, a second item may supply significant diagnostic information when it independently
verifies the content or reveals a limitation missing from the first. This is a formal issue of conditional
information rather than a presumption that multiple reports are necessarily redundant. Section 7 examines
the additional psychological and social problems of source vigilance in testimony chains.

It is possible for a later observation to reverse a previous direction of updating. Under Equation 31,
the first increment may be positive while the second is negative and larger in magnitude. The resulting
posterior can fall below the original prior. Such a path is coherent when the second observation is more
diagnostic of the alternative hypothesis after conditioning on the first. Relational histories are particularly
susceptible to this possibility because a newly discovered primary record may recontextualize an earlier
secondary account. The claim concerns a permitted probabilistic trajectory under a specified protocol,
rather than an ontological premise that historical time proceeds in a universal sequence. The indices 1
and 2 identify the order of observation in the experiment, not a globally fixed order of social events.

Conditional dependence and the meaning of corroboration. A compact generative representation il-
lustrates how apparent multiplicity can arise from one origin. Let S be a latent source state that influences
two circulated reports. For a source-mediated model, the joint likelihood may be written

py1,y2 [6,0) = p(s | 6,0)p(yr, 2 | 5,0, ). (32)

This factorization does not assume conditional independence of the reports given S that additional as-
sumption would need to be defended. Nor does the latent variable have to describe a human actor. In
an Al-mediated citation chain it might distinguish a primary record, a syndicated extract, and derivative
summaries, insofar as those categories are actually observable or modeled. If the second report is an ex-
act transformation of the first under both hypotheses, then p(Y> | ¥1,© = 1,¢) and p(Y2 | ¥1,© = 0,¢)
coincide and its conditional log-likelihood contribution is zero. Adding it as an independent likelihood
factor artificially multiplies the evidentiary strength of the original record. When a second archival copy
provides genuinely independent metadata, however, it can improve the conditional likelihood compari-
son. The relevant question concerns the dependence structure, not the number of visible records.

A further qualification concerns the order in which an observer sees evidence. For a fixed joint
distribution over Y7, Y5 and a fixed initial context, the final Bayesian posterior given both observations is
invariant to which observation is processed first: both orderings represent the same joint likelihood by the
chain rule. In the psychological process, however, the encounter sequence can change comprehension,
memory, and even the hypotheses under consideration. Hogarth and Einhorn’s belief-adjustment account
characterizes circumstances in which order and response mode matter to reported judgments [32]. A
measured order effect cannot by itself show a violation of probability axioms: it may instead signal
that the effective information encoded in the two conditions differs. To test order-dependent updating,
an experiment must establish which records were comprehended and retained, while recognizing that
testing comprehension can itself alter processing.

Model adequacy and unresolved alternatives. Bayesian coherence is an internal property of a spec-
ified model. If the proposed hypotheses omit a credible alternative, a perfectly coherent calculation can
still give unwarranted confidence. A dossier that frames a contribution dispute as a choice between two
named claimants may be incomplete if another contributor, an earlier independent development, or an
institutional process generated the work. Model criticism therefore precedes any strong claim about the
right magnitude of an update. Gelman and Shalizi emphasize model checking and revision as essential
to applied Bayesian inference [24]. Within this manuscript, the appropriate implication is modest: a
single posterior number should remain revisable in light of errors in the source process, the representa-
tion of alternatives, or the data-generating assumptions. The paper does not assume that an observer can
enumerate all future hypotheses in advance.
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6.3 Information Gain, Decision Value, and the Strength of Evidence

An observer may learn from evidence without being able to apply it to a consequential decision, and a
decision may improve without a conspicuous change in reported confidence. To connect the updating
benchmark with information theory, fix a task context c and a specified observation design 7, including
any selection or display mechanism. For a discrete target and evidence variable, Equation 33 defines
expected posterior information gain as a conditional expectation of a divergence between posterior and
prior distributions.

Z(6;Y | ¢,m) :=Ey e r [DxL(p(© | Y, e, ) [ p(© | ¢, )] . (33)

This is conditional mutual information for the chosen joint distribution when regularity and finiteness
conditions hold. The divergence is nonnegative as a formal property [47]; the expectation depends on
what is counted as an observation and on how alternatives are represented. Equation 33 extends the
Section 3 discussion from evidence-seeking decisions to realized belief revision under a fixed proto-
col. Its nonnegativity gives no guarantee that a particular observed proposition’s posterior probability
increases. It also does not guarantee that humans who encounter the evidence will integrate it correctly.
The expected reduction in uncertainty and the subjective experience of novelty are separately measurable
quantities.

Expected information gain can be related to expected utility when an experimental goal is specified
[8]. That connection requires identifying the target of inference, the permissible decisions or assessments,
and a utility or scoring rule; it does not supply a general measure of human value or social justice. An ex-
periment may yield information about a minor factual distinction while consuming substantial attention
needed for a more consequential judgment. A source registry may offer relatively little entropy reduction
because the alternatives are already constrained, yet matter greatly if it corrects a consequential misattri-
bution. Thus, maximizing Shannon information about an arbitrarily chosen parameter is not necessarily
equivalent to improving a historically meaningful contribution assessment. The broader question of how
institutions distribute the consequences of such assessments is reserved principally for Paper IV.

Griffin and Tversky distinguish strength or extremeness of evidence from its weight or credence,
and present evidence of patterns in human confidence that can reflect insufficient sensitivity to weight
[28]. Applied cautiously to relational histories, the distinction is useful for understanding why a vivid
testimonial statement might receive more weight than its underlying source supports, while a mundane
dated record may be discounted because it lacks rhetorical force. Their experiments concern specified
judgment tasks, however. They do not establish that every observer, scientific field, or culturally situ-
ated evaluation displays the same underweighting. Furthermore, in our setting the weight of evidence
can depend on its provenance and the protocol that made it accessible. A faithful translation, an indepen-
dently archived version, and several automated rewritings of one source may have different conditional
likelihood structures even when their surface claims resemble one another.

Consider three hypothetical research dossiers. In the first, a highly unusual collaboration produces a
striking graph that is independent of the question of who originated a method. The graph may raise atten-
tion and perceived novelty but has a likelihood ratio of one for the attribution hypothesis. In the second,
a routine archived message includes dated derivations and verified source metadata, producing a likeli-
hood comparison that favors an earlier contributor. The observer may justifiably revise the attribution
despite the record’s ordinary presentation. In the third, a seemingly corroborative summary is shown
to depend entirely on the initial claim rather than on a separate observation. Correctly incorporating
source dependence can reduce confidence relative to a naive interpretation that counted two independent
sources. None of these cases requires personally identifiable examples, imputations of misconduct, or
conclusions about the ultimate moral worth of contributors.

The distinction between evidence strength and weight also matters for judgments about the absence
of expected records. Failure to retrieve a record is informative only if the protocol would probably have
retrieved it had the relevant hypothesis been true. An absent response from an incomplete archive, an
inaccessible repository, or a failed translation system may reveal little about original authorship. If the
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observation mechanism has high sensitivity and documented coverage, absence can have a nontrivial like-
lihood ratio. Such comparisons require modeling what the observer had a real opportunity to see. They
also require recognizing that the observation process itself may evolve as search tools, classifications, or
language resources change, which is a central linkage back to Paper II.

When an absent record is evidence. Negative evidence is sometimes confused with merely missing
evidence. Suppose a specified search policy 7 would discover a particular class of record with probability
g1 under ©® = 1 and ¢p under © = 0, after conditioning on the same context and database coverage. If
D = 1 denotes a successful discovery, the absence of a record within that protocol has the conditional
log-likelihood ratio

(D:0|@:1,c,7r)_10 1—aq
(D=0|©=0,c,m) glfqo

Aple,m) = logi , 0<qo,q <1 (34)
This identity follows immediately from the definitions of ¢; and gg. When ¢; = ¢, unsuccessful re-
trieval is nondiagnostic. When ¢; > qq, the absence of the expected record lowers the odds of © = 1;
when g1 < qo, it raises those odds. These are consequences of stipulated detection probabilities, not
assertions that an absence of documentation demonstrates an absence of contribution. Search sensitivity
and specificity may be unknown, and selective preservation, archival access rules, naming conventions,
translation quality, and repository decay can affect them. Reporting the search policy and uncertainty
about its coverage is accordingly part of responsible inference.

There is a second, distinct interpretation of negative evidence: an observed record directly supports
the alternative hypothesis. That observation has its own signed log-likelihood ratio and need not resemble
a failed search. An explicit contradiction in a dated record, a missing document after a high-coverage
search, and an inability to read a source are three different observations. Collapsing them into a single
category of “no support” can mask selection biases and produce unwarranted certainty. The appropriate
comparison is between models that predict different chances of these observations, not between a favored
narrative and an undifferentiated absence of confirming examples.

Decision consequences and asymmetric losses. The relevance of information to an action depends
on consequences in addition to posterior confidence. For a narrowly defined binary decision, suppose
the available actions are to accept or withhold an attribution claim, with false-positive loss cgp > 0,
false-negative loss cpy > 0, and zero loss for correct decisions. A risk-minimizing benchmark accepts

the claim when
CFP

crp + CPN
with indifference at equality, where £ denotes the evidence included in the declared protocol. This
stylized threshold makes explicit why identical warranted credences can support different permissible
decisions under different loss specifications. It does not define justice through a single numerical penalty:
the distribution of losses, who has authority to set them, and the availability of contestation are normative
and institutional questions beyond this narrow decision exercise. In particular, an irreversible public
accusation and a reversible request for additional documentation should not be assigned the same costs
without argument.

For completeness, the expected value of sample information under a cost-free, correctly specified
decision model may be represented as the difference between optimal expected loss without and with an
offered observation:

p(O®=1]&c)> (35)

EVSI(Y | ¢,7) := minE[l(a, ©) | ¢, 7]
' (36)
— Eyje,r|minE[{(a,0) | Y, c,7]| > 0.

The inequality holds because the decision maker could ignore Y and use the initial decision. It assumes an
identical admissible action set before and after observation, well-defined expectations and optimization,
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and no cost of obtaining or processing the observation. If searching, verification, exposure, or cognitive
effort carries cost, net value need not be positive. Nor does the inequality show that actual observers use
the optimal rule. It distinguishes an informational resource under a model from a guaranteed benefit of
circulating additional records.

6.4 Bounded Updating and Calibration of Expressed Confidence

Bayesian identities provide a benchmark for coherent probability assessments given specified inputs. De-
scriptive psychology asks whether human observers possess those inputs, approximate the computations,
or use different strategies altogether. Phillips and Edwards studied conservatism in a simple probability
inference task [62]; other work on heuristics and motivated reasoning documents systematic ways in
which judgment can diverge from normative reference models in particular contexts [79, 48, 58]. These
literatures should not be collapsed into an assertion that people invariably underreact to evidence. Pat-
terns can depend on the elicitation method, source credibility, task difficulty, prior commitments, and
availability of feedback. The theoretical task is to specify alternative descriptive hypotheses that can be
compared using evidence rather than to explain every discrepancy with one unspecified bias parameter.
One restricted descriptive family is given in Equation 37. Let L, ;, be an elicited log-odds judgment
at protocol step k; let X()’k be an investigator-defined or separately elicited estimate of the diagnostic
increment accessible to observer o; and let ¢, ;. represent residual measurement and process variation.

Lo,k—l—l - Lo,k = ao,k)\o,k + bo,k + Eo,k- (37)

The sensitivity parameter «,, ;, may be less than one, equal to one, or greater than one, depending on
the observed task. The term b, ; can represent systematic deviations associated with framing, prior
commitments, or source-label effects in a specified design. It is not an independently identified latent
psychological mechanism merely because it appears in the equation. In particular, an underestimated
likelihood ratio and a low « can produce similar responses. Identification requires independent interven-
tions or measurements, and any model comparison should report this ambiguity. The family can also
fail altogether when responses are categorical, observers revise their hypothesis space, or interpretation
changes the meaning of the target proposition during examination.

This model distinguishes epistemic norms from descriptive states. A reported confidence score need
not equal an observer’s entire credence state, and an observer need not represent uncertainty numerically
at all. Linguistically expressed certainty, a point probability elicited with incentives, and an internal
disposition to rely on an answer may respond differently to social demands. An institutional assessment
rubric may also prescribe a confidence threshold for a decision without representing a participant’s belief
about the proposition’s truth. Thus, the same outward score can reflect different cognitive and practical
processes. The non-identification arguments developed in Sections 2 and 5 remain applicable to the
updating stage and caution against labeling residual variance as “irrationality” without stronger evidence.

Calibration offers an external check when repeated, objectively scorable outcomes are available. If
an observer makes probabilistic predictions p; about binary outcomes z; € {0, 1}, one proper scoring rule
is the mean squared probability error or Brier score in Equation 38, historically introduced for probability
forecasts [11].

BS, = ~ i(ﬁ 2)? (38)
o 0,1 1) -
i
A lower expected Brier score indicates better probabilistic forecasting under the scoring rule’s assump-
tions. Calibration in the narrower reliability sense additionally concerns the agreement between forecast
probabilities and empirical outcome frequencies within adequately populated comparable groups. Accu-
racy under a scoring rule, reliability calibration, and precision of discrimination are related but distinct
properties. A lower Brier score does not alone identify which internal mechanism improved, and calibra-
tion cannot be inferred from a single statement of certainty. For questions of originality or responsibility,
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a gold-standard binary outcome may be unavailable or contestable, so assigning z; requires publicly de-
fensible evidence and careful specification of the task. It would be methodologically unsound to treat
institutional majority opinion as an infallible truth label.

The psychology of confidence is especially relevant where social circulation makes assertions famil-
iar. Repeated presentation may increase fluency or perceived credibility without adding independent
evidence, while subsequent verification might justify either a higher or lower posterior. Section 4 al-
ready distinguished memory confidence from source accuracy; the present section adds that confidence
can also be miscalibrated with respect to a target proposition. Griffin and Tversky’s experiments provide
one established route from evidence characteristics to confidence errors [28]. The proposed relational ap-
plication is an extension requiring its own validation. The later study of epistemic vigilance will address
how an observer assesses a communicated source and distinguishes repeated assertions from independent
testimony.

Descriptive asymmetry, observer variation, and measurement equivalence. A common but incom-
plete empirical practice is to compare the observed change in log odds with an analyst’s benchmark and
label every smaller change “conservatism.” Suppose one group reads the original document while an-
other sees a translated summary with uncertain provenance. The nominal evidence package can have
one analyst-defined likelihood ratio yet induce different subjective likelihoods. An observed o, < 1
in Equation 37 could then reflect limited updating, less credible evidence as the observer understood it,
or an imperfect mapping between reported scores and internal belief. The data do not uniquely identify
these explanations. An experiment that elicits perceived evidence quality before and after exposure can
constrain some interpretations, but it may also prime participants to reason differently. Multiple mea-
surement regimes and preregistered sensitivity analyses are preferable to treating a fitted coefficient as
a psychological essence.

A further distinction separates asymmetry that is normatively warranted from asymmetry caused by
selective evaluation. It may be reasonable to scrutinize highly consequential allegations more carefully
than routine claims when evidentiary standards and loss asymmetries are explicit. It can also be a bias to
subject disconfirming evidence to substantially more skeptical standards solely because it challenges a
favored position. Lord, Ross, and Lepper’s study of attitude polarization illustrates that opposing groups
can evaluate purported evidence differently [54]; it does not supply effect-size estimates for contribution
disputes or prove that all conflicting assessments reflect motivated cognition. An observer may properly
change an earlier belief in either direction. Evaluation should therefore separate the observer’s prior
commitment, comprehension of the methodological quality of each source, the conditional likelihood
model, and the consequences of error.

Calibration, discrimination, and the limits of outcome verification. The Brier score in Equation 38
is a proper forecasting loss for binary events, with a unique expected minimum at the forecaster’s true
probability under the scoring model. In particular, if an outcome has probability p and a reported forecast
is g, its expected squared loss decomposes as

IEZNBernoulli(p)(q - Z)2 = p(l - p) + (q - p)2' (39)

The decomposition explains propriety and also its limitation: repeated scoring presupposes an inter-
pretable outcome distribution and a defensible realization of the target variable. The general theory of
strictly proper scoring rules supports this separation between eliciting probabilities and examining their
predictive quality [25]. One should report calibration curves with bin-size uncertainty, discrimination or
resolution measures, and aggregate scores rather than infer a fully calibrated observer from an improved
single summary metric. In some archival controversies, an observer can articulate uncertainty respon-
sibly even though the ground truth required for scoring is inaccessible. Such cases call for procedural
assessment of evidence quality and careful adjudication, not the manufacture of binary labels to simplify
evaluation.
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Table 6: Operational distinctions for testing evidence-driven belief revision. The contrasts describe
possible experimental manipulations or measurements rather than established effects.

Construct Example operationalization Principal inferential caveat

Surprisal Pre-elicited or model-based predictive =~ Depends on an explicit reference
rarity of a displayed item distribution and event description

Diagnosticity Stipulated or independently estimated Can be distorted by hidden selection

Belief revision
Source dependence
Calibration

Updating cost

likelihood contrast for a target claim
Within-observer change in elicited
proposition-specific probability
Shared versus independently generated
evidentiary records

Repeated predictions compared with
validated binary outcomes

Inspection time, switching effort, and
experimentally varied workload

and an unsuitable alternative

Rating scales and response demand
need not reveal internal credence
Apparent multiplicity can conceal a
common informational origin
Contested historical labels may lack a
defensible ground truth

More effort can reflect difficulty,
conscientiousness, or both

6.5 Empirical Comparisons and the Limits of Trust Inference

An empirical test of belief revision must separate the variation in evidence that participants receive from
the variation in their interpretations and responses. A useful controlled protocol begins with a speci-
fied binary or multiclass claim, a documented set of admissible hypotheses, and an elicited initial belief.
Participants are randomly assigned to receive evidence packages varied independently on at least three
dimensions: surface rarity or visual surprise, task-specific likelihood diagnosticity, and provenance de-
pendence. The content of some packages can be held constant while its visual presentation changes; in
complementary conditions, the display format can be matched while the evidentiary likelihood compari-
son changes. The investigator measures actual inspection, comprehension, posterior probability reports,
and delayed reconstruction. Such a design avoids assuming that randomized display assignment guaran-
tees that the same material was cognitively received by every observer.

Table 6 emphasizes that the same apparent result can have several explanations. Consider participants
who revise toward an attribution after viewing a provenance table. Some may have understood the dated
source, some may have followed an authority cue embedded in the table header, and some may have
guessed the experimenter’s preferred answer. Adding a direct provenance-comprehension test and a
source-label manipulation can distinguish part of this variation, but those additions create their own
possible demand effects. Repeated questioning can change what a participant remembers or attends
to. A design therefore needs an explicit observation schedule and, where feasible, groups in which
cognitive-state measurements are withheld until after the main judgment. Comparing immediate and
delayed assessments can provide evidence about stability, while imposing no assumption that delayed
judgments necessarily reflect more mature or more accurate thought.

Identification strategy and negative controls. The proposed manipulations require an explicit facto-
rial structure. One factor varies visual or narrative salience while holding underlying diagnostic content
fixed; another varies diagnostic content with presentation characteristics matched; a third makes source
dependence more or less transparent while keeping the primary evidence record constant. Assignment
effects on reported posterior judgments can be estimated under successful randomization and appropriate
handling of missing outcomes. However, the mechanism “salience changed attention, which changed
belief” is not identified merely by observing both an attention measure and a subsequent judgment. At-
tention may be affected by comprehension, prior conviction, fatigue, and source familiarity. A neutral
control record whose likelihood ratio is specified to equal one can test whether a condition drives nonspe-
cific confidence shifts, though a null response under the model is not guaranteed empirically. A second
control may vary cosmetic duplication of one statement without changing the informational source, test-
ing whether repeated exposure is mistaken for corroboration.
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The study should distinguish a target-specific posterior from confidence in the investigator, willing-
ness to share the material, or institutional endorsement. If the investigator seeks effects under real-world
retrieval policies, an archive audit and a sampling design must supplement laboratory vignettes. Compar-
ing observers across linguistic or disciplinary communities requires tests of response-scale equivalence
before treating raw differences as differences in epistemic quality. The appropriate preregistration reports
which priors and likelihood assumptions are stipulated by the task, which are elicited from observers,
and which are estimated by an analyst. When these levels disagree, that disagreement is substantive data
rather than noise to be silently discarded.

Hypothesis 6.2 (Diagnostic evidence under matched surprise). Under a task with reliably understood hy-
potheses, matched evidence-access conditions, and independently validated likelihood contrasts, manip-
ulations increasing the diagnosticity of evidence should predict larger directionally appropriate changes
in proposition-specific beliefs than manipulations increasing surface surprise alone. The comparison is
conditional on comprehension and may be weakened by attention failure, prior saturation, or response
noise.

Hypothesis 6.3 (Source-dependent repetition and apparent confidence). When participants receive mul-
tiple mutually consistent statements with experimentally established common provenance, a condition
that obscures that dependence may elicit greater confidence than a condition that makes it legible. The
predicted difference can vanish or reverse when observers independently verify the source relation, dis-
trust the display, or use evidence-quality criteria that appropriately discount repetition.

Hypothesis 6.4 (Processing order under a fixed evidence set). Where the underlying pair of evidentiary
items, task proposition, and stipulated joint likelihood model are held fixed, changing presentation order
or stepwise versus end-of-sequence reporting may alter expressed intermediate or final confidence. Such
effects should be evaluated jointly with source recall and item comprehension rather than taken as direct
proof that the observer violated a Bayesian identity.

These hypotheses are falsifiable through specified contrasts. For the first, an experiment can cross
high versus low surface salience with high versus low likelihood diagnosticity while balancing display
time and measuring inspection. It should report effects on prior-to-posterior change separately from ef-
fects on recall and from final response accuracy. For the second, the underlying primary observations can
be kept identical while one interface transparently links summaries to their common origin and another
uses unlinked attributions. Researchers should avoid creating misleading real-world claims; hypothetical
records with clearly disclosed experimental status can achieve the design goal. The difference between
experimental conditions should be interpreted as an effect of the display and provenance information
jointly supplied, unless the protocol separates them.

A further comparison concerns the direction of rational updating. To distinguish warranted distrust
from an indiscriminate tendency to reject evidence, investigators may include accurate counterevidence
under a source protocol known in advance. Participants who reduce confidence in a poorly supported
claim can be responding appropriately, even if a simple score of “trust” falls. At the same time, reductions
in self-reported trust cannot be equated with improved calibration without an externally defensible crite-
rion and measurements across multiple tasks. The contribution of belief revision to justified recognition
must therefore be evaluated relative to the explicit proposition and evidentiary alternatives. Decisions
to collaborate, share resources, or accept institutional authority involve further losses, incentives, and
social relations that Section 8 examines separately.

The identification problems extend beyond experimental demand. An observer’s priors can be diffi-
cult to elicit without affecting them; likelihood estimates may reflect learned expertise or an unobserved
task model; and source selection can depend on both the hypothesis and the information-processing strat-
egy. Attrition from long evidence tasks may be associated with confidence, cognitive load, or disagree-
ment with the experiment. Causal effects estimated among participants who complete all examinations
may therefore differ from effects among those originally assigned to the protocol. Empirical researchers
should preregister operational definitions, retain an intention-to-treat contrast where appropriate, and
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treat mechanistic mediation through attention or comprehension as requiring further assumptions. No
single design resolves the difference between accessible, attended, interpreted, and appropriately inte-
grated evidence.

A normative evaluation of an individual judgment must also allow for rational disagreement. Two
observers with different but defensible prior evidence may retain different posteriors after encountering
the same record. Their disagreement may further concern the hypothesis partition or uncertainty about the
retrieval process. Conversely, agreement in final reported confidence need not indicate equal recognition
of evidence: one observer may have updated substantially from a skeptical prior, another barely at all
from an already favorable position. For this reason, a serious study of cognitive recognition should
preserve elicited pre-observation states, uncertainty in the assessment model, and where ethically and
practically feasible, the sources available before the experimental encounter. Observer heterogeneity is
a condition for analysis, not an error term to be eliminated by assumption.

The section’s analytical result is a qualified architecture for belief revision. It distinguishes
probability-weighted uncertainty, realized surprisal, diagnostic likelihood evidence, posterior change,
decision value, expressed confidence, and empirical calibration. The formal relations provide bench-
marks whose meaning depends on their conditioning structure, and the descriptive model supplies
testable but potentially non-identifiable departures. Positive, null, negative, and reversing belief
changes are permissible outcomes of inquiry; none is intrinsically more trustworthy without a specified
claim and evidence basis. These considerations explain why the same novel relational encounter can
leave justified assessment unchanged, correct an earlier favorable judgment, or support a previously
overlooked contribution. Section 7 now examines the credibility and independence of communicated
testimony, which must be evaluated before evidence-bearing statements can be integrated into epistemic
trust judgments.

7 Epistemic Vigilance and Testimony Evaluation

This section examines how a human observer evaluates evidence that arrives through another person’s re-
port, a mediated document, or a sequence of communications involving automated systems. The research
objective is to identify cognitive conditions under which testimony can warrant a proposition-specific re-
vision, and conditions under which apparent corroboration reflects the circulation of an existing assertion.
Earlier sections separated evidentiary access from attention, memory, interpretation, and belief revision.
The present section locates testimony within that architecture by distinguishing scrutiny of a communi-
cated claim, assessment of its communicative source, and reconstruction of its evidentiary lineage. The
argument combines the philosophy and psychology of epistemic vigilance with a conditional probabil-
ity representation and hypothetical, non-identifiable examples. It closes with measurement proposals,
interpretive limits, and three falsifiable hypotheses. The cognitive mechanisms remain provisional; the
mathematical identities hold only for their explicitly stated probability models.

Testimony is indispensable to inquiry conducted across disciplinary, linguistic, geographical, and
institutional boundaries. An individual cannot personally reproduce every experiment, inspect every
instrument, or establish each element of a complex historical record. Nevertheless, an encountered state-
ment can have several distinct origins. It may report direct observation, describe another person’s record,
offer an inference from established measurements, summarize several independent investigations, or re-
produce an earlier assertion. The recognition of a relational history therefore requires a way to distinguish
communicative plurality from evidentiary plurality. The distinction is particularly important when the
observer has limited time and an item seems credible because it arrives through a familiar institution, an
apparently knowledgeable intermediary, or several mutually agreeing channels. Sperber and colleagues’
account of epistemic vigilance identifies scrutiny directed toward both speakers and communicated con-
tents, while Goldman addresses the practical difficulty of assessing expert testimony from a position of
limited expertise [73, 26]. The framework proposed here specifies how these inquiries depend on source
lineage and conditional informational contribution; neither source establishes the proposed representa-
tion as a comprehensive theory of trust.
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7.1 Content Scrutiny and Source Assessment

A communicated claim can be evaluated along at least three analytically different dimensions. First,
content scrutiny concerns the coherence, specificity, evidentiary implications, and independently check-
able features of the proposition expressed. Second, source assessment concerns the observer’s reasons
for treating the communicator as informed, competent in the relevant domain, and disposed to transmit
information accurately in the particular task. Third, lineage assessment concerns the relation between
the communicated claim and the observations, records, and earlier communications from which it arose.
A source can accurately transmit an unsupported claim, an expert can misunderstand evidence outside
the domain of expertise, and an automated system can faithfully summarize a document whose original
claims remain unverified. These possibilities create different tasks for cognitive vigilance.

For purposes of this section, competence denotes task-relevant ability to obtain, understand, and
transmit information; integrity denotes the consistency of relevant conduct with communicative commit-
ments such as accurate attribution and disclosure; and credibility denotes an observer’s proposition- and
context-dependent assessment of a particular source or report. These are working analytical distinctions.
Organizational-trust research provides related but non-identical dimensions of ability, benevolence, and
integrity [55]. Credibility must therefore be specified relative to a communication task and claim rather
than inferred from a person’s general status or favorable reputation. The present analysis also separates
evidence concerning a source’s reliability in a task from evidence concerning the target proposition itself.
A reliable messenger can report authentic negative evidence, while the repetition of a reassuring message
can remain poorly supported.

These distinctions also separate what a communicator knows, what a communicator has an opportu-
nity to observe, what a communicator says, and what the recipient takes the statement to mean. In prac-
tical inquiry, a source may possess reliable data yet communicate a poorly qualified conclusion; another
may offer an accurate account of a predecessor’s testimony without being able to validate its original
measurements. A recipient may misunderstand a cautious proposition as categorical, particularly after
translation or summarization. Treating these stages as one source-quality score obscures the very errors
that an explanation of testimonial evaluation should be able to locate. Reliability is indexed by a claim,
task, period, informational access, communication form, and potential contestation procedure. General
prestige can enter an observer’s prior as a cue, but it neither substitutes for the evidence-generation mech-
anism nor establishes that a particular inference is warranted.

The observer’s own capacities belong in the analysis. Expert disagreement may be opaque to a
novice who cannot distinguish a substantive methodological objection from a terminological difference.
A reader may have access to a citation but lack the language or technical preparation to adjudicate what
it supports. The extended epistemic-vigilance framework investigated in science education explicitly
includes attention to the receiver, alongside scrutiny of source and claim; its pilot findings pertain to
the studied students and instructional context, not a validated cognitive mechanism across all popula-
tions [9]. In the present proposal, receiver capacities enter as task-conditioned moderators of whether
access becomes comprehension and whether an apparently successful check actually tests the relevant
proposition.

Let H be the proposition under consideration, S a source, R the report observed from that source,
and C' the observer’s specified task and background conditions. For a simplified binary content model,
Equation 40 introduces a latent state I" representing whether a source’s relevant informational basis
correctly tracks the state of H in a particular reporting circumstance.

P(R|H,S,C)= > P(R|T=tHSCPT=t|HSC). (40)
te{0,1}

This is an application of the law of total probability, rather than an estimated psychological law. The
latent variable 7" is a modeling convenience whose definition must be tailored to the particular reporting
mechanism. It can describe source access to a valid instrument record, successful quotation of an archive,
or accurate transmission from a prior witness. Source competence may affect components of the condi-
tional distribution, while communication incentives, interpretation, and memory errors may affect other
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components. Equation 40 is meaningful only when these variables can be specified and the conditionals
are coherent. It should not be interpreted as assigning people a stable numerical truthfulness trait or as
warranting the extraction of such a trait from sensitive historical data.

A useful hypothetical contrast concerns two communications about the priority of a research method.
One reports an accessible dated protocol with an archive identifier and the specific passage on which its
claim rests. Another offers an equally confident evaluation based on the communicator’s professional
standing but supplies no inspectable documentary basis. Expertise can remain relevant to interpreting the
technical relation between methods, but the first communication gives the observer a different route to
assessing historical priority. If the archival identifier is fabricated, the first message may be misleading
despite its detailed appearance. If the second source has documented direct access to a missing original
record, its testimony may be consequential even when immediate documentary inspection is impossi-
ble. These cases motivate contextual assessment rather than a simple rule that document links outweigh
expertise or that experts outweigh documentary evidence.

Epistemic vigilance can also be socially costly. Verification takes time, language proficiency, ac-
cess permissions, and sometimes specialized instruments. Requesting a source for a statement may be
necessary for a high-stakes attribution while disproportionately burdening an unfamiliar contributor if
established actors are exempted. A procedurally consistent examination standard is therefore relevant to
the ethics of evaluation. The observer should also distinguish uncertainty from misconduct: incomplete
provenance can result from historical losses, translation constraints, changing documentation practices,
or justified confidentiality. A missing link alone does not identify deception. At this level, the paper
analyzes human assessment under constrained evidence; the governance of institutional disclosure obli-
gations and power over access is primarily reserved for Paper I'V.

A comparable procedural burden can still have unequal effects. If one evaluator demands raw pri-
mary records from a newcomer while accepting a senior colleague’s undocumented assertions, any later
difference in recorded credibility may partly reflect the verification regime itself. Conversely, a uniform
requirement to publicly release confidential field notes may exclude research conducted under legitimate
privacy obligations. An empirical account should therefore record which kinds of evidence were feasible
to supply, the effort and risk of inspection, and the procedural options for qualified private review. Such
observations are important for explaining recognition without converting incomplete documentation into
presumed moral deficiency. They also distinguish the psychological acceptance of an authority cue from
the justificatory adequacy of the underlying evidence.

7.2 Independent Origins and Repeated Assertions

The number of encountered reports provides a poor measure of evidentiary independence unless their
origins and dependence structure are known. Two publications may rely on the same field notebook, two
witnesses may have discussed an event before reporting it, and a series of online descriptions may trace to
one uncertain source. Conversely, apparently similar accounts may arise from independent observations.
Section 6 introduced a proposition-specific likelihood benchmark, and Section 4 described difficulties of
remembering the sources of familiar statements. Those earlier results combine here: the observer must
reconstruct the dependency relation among reports before determining how much additional evidence a
new report supplies.

Let Ry, ..., R, denote received reports and C' all relevant background conditions. For positive con-
ditional probabilities, the sequential likelihood factorization in Equation 41 makes the role of dependence
explicit.

P(Ry., | H,C) ﬁ P(Rj | Ry.j-1,H,C)

= . 41
P(Ry., | -H,C) P(Rj | Ri;j—1,~H,C) “41)

7j=1
The equality is a chain-rule identity. An independence-based product of marginal report likelihoods
follows only under suitable conditional-independence assumptions for the actual report-generating pro-
cess, separately under H and its alternative. Such conditions cannot be inferred from the number of
apparent authors, publishing organizations, or user-interface cards. Dawid’s formulation of conditional
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independence supplies the statistical background for these distinctions [16]. The evidential interpretation
further requires appropriate modeling of which reports were selected for display, including omissions and
shared access constraints. When an observer encounters only reports that a ranking system has selected,
the likelihoods in Equation 41 should represent that selection regime or explicitly condition upon it.
Dependence can be represented by an unobserved common origin rather than a deterministic copy-
ing relation. Let O denote a hypothesized origin structure, such as one archive repeatedly quoted, two
interviews derived from a shared briefing, or several independent laboratory records. The origin-state
space O must be specified for the inquiry. By marginalizing over uncertain structures, one obtains

P(Ry:p | H,C) =Y P(Ri: | O=0,H,C)P(O=0]| H,C). (42)
0e0

Here the mixing distribution may itself depend on H and the environment. Conditional independence
within a selected origin model, if assumed, does not generally imply independence after integrating over
O. Agreement can be generated by shared dependence even when communicators did not coordinate
with one another. In addition, independent origin does not entail reliable measurement: independently
produced reports can share calibration errors, common definitions, or systematic incentives. The investi-
gator should distinguish documentary lineage, statistical independence conditional on an explicit model,
and independence of substantive error mechanisms.

A further qualification concerns selection into the observer’s evidence. Let V = 1 mean that a
particular report configuration is presented by a ranking, retrieval, or publication mechanism. For events
with positive relevant probabilities, Bayes’ rule gives a selection-conditioned likelihood ratio:

P(Ryn |H,V =1,C) PRy, | HC) PV=1|Ry, HC) P(V=1|-HC) (43)

P(Ry., | -H,V =1,C) P(Ry, | -H,C)P(V =1]| Ry.n,mH,C) P(V=1|H,C) "
This identity does not assert that every interface produces bias. It shows where the sampling or display
regime enters the evidentiary calculation. An observer may see five agreeing reports because the world
produced five independent observations, because one claim was retold five times, or because an inter-
face preferentially surfaced agreeing material. Differentiating these explanations requires information
beyond the visible count. Even exact knowledge of an interface’s ranking rule may be insufficient if the
distribution of unobserved records is unknown.

The distinction is especially important for evolving relational histories. Historical archives, bibliogra-
phies, and online indices are produced through labor-intensive processes with heterogeneous resources.
Translation, transcription, metadata maintenance, and institutional preservation affect which records be-
come searchable. An apparent absence of testimony about a contributor or method may therefore reflect
archival loss or index coverage, as well as actual lack of supporting evidence. Section 6 treated informa-
tive non-retrieval conditional on search sensitivity; the present extension emphasizes that the sensitivity
itself can vary across language, institution, period, and document type. These are observable research
dimensions, subject to identification limits, rather than grounds for imputing a missing contribution.

A simple limiting case demonstrates the problem with treating echoed statements as corroboration.
Suppose a second report is a deterministic transformation of the first, Ry = f(R;), and that transfor-
mation is identical across the competing hypotheses once R; is known. A second copy can vary in
formatting or wording without adding an independent observation. The qualified result appears below.

Proposition 7.1 (Deterministic retelling has no incremental likelihood evidence). Let H and —H be hy-
potheses with positive probability, and let Ry = f(R;) almost surely under both hypotheses conditional
on the same background information C. For every jointly possible (r1,r9) with ro = f(r1) and positive
likelihood under both hypotheses, the joint likelihood ratio of (R1, R2) equals that of R; alone.

Proof. Conditional on Ry = 7 and C, the probability of Ry = f(r1) equals one under both H and
—H. The conditional likelihood ratio contributed by R5 therefore equals one. Applying Equation 41 for
two reports gives the joint likelihood ratio as the first report’s likelihood ratio multiplied by one. The
result depends on observing the first report and knowing the transformation relation; it does not describe
a situation where the retelling alone is the accessible artifact. g
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The proposition has a narrow but useful consequence. If a research blog quotes a paper and a news ar-
ticle repeats the blog’s quotation, neither repetition provides a new independent test of the paper’s factual
assertion solely by reproducing it. Nevertheless, those derivative records can convey useful evidence
about communication history, dissemination, or which interpretations circulated. Their informational
relevance changes when the target proposition changes. For example, the news article may be direct
evidence that a claim was publicly communicated at a specified occasion, even if it adds nothing to the
truth of that claim. The model therefore requires target-relative evaluations rather than globally labelling
a source as redundant.

Partial dependence creates a richer problem. A report may preserve an original assertion while adding
a new observation, independent measurement, error, editorial interpretation, or contradictory quotation.
A summary can introduce a previously unavailable document identifier or disclose a previously hidden
conflict of interest. Such elements may contribute incremental evidence conditional on earlier reports.
The appropriate question is whether a new report contains information that distinguishes H from its
alternatives after the earlier reports have been accounted for. Equation 44 expresses this point for one
additional report.

P(R;j | Ri.j—1,H,C)
P(R;j | Ry;j—1,~H,C)

A positive, zero, or negative value of £} ; can arise according to the report’s direction and its conditional
reliability. It is a model-dependent log likelihood ratio, not an observable intrinsic feature of a document.
An observer who has not seen the original source may find a faithful summary informative, while an
observer who has already examined the original may obtain no new information concerning the same
proposition. The latter case requires familiarity with the dependency relation, which real observers may
fail to reconstruct. Experimental work on repeated exposure and illusory truth provides a reason to
investigate that failure rather than assume it away [21]. Such studies document psychological effects
in their tested paradigms; they do not establish the magnitude of the proposed relational mechanism in
scholarly review.

A useful counterexample prevents an overstrong reading of the deterministic-retelling proposition.
A translated report may supply the first usable account to a reader who cannot read the original language.
Its incremental content relative to the original record may be zero under the specified ideal transmission
model, yet its incremental evidence relative to the recipient’s actually accessible observations can be
substantial. Conversely, a reader who already knows the original may nevertheless update inappropri-
ately when it returns through a second prestigious outlet. These are different reference conditions. The
expected informational increment depends jointly on the report-generating process and the observer’s
existing evidentiary state. Neither usefulness nor redundancy can be assigned to a message without
specifying this comparison.

Even the category “independent corroboration” is proposition-specific. An independent observer
can corroborate that a public lecture occurred while having no independent basis for judging a technical
theorem stated during the lecture. A photograph of a dated notebook can corroborate the existence of the
page while leaving authorship and the originality of its contents unresolved. Similarly, a bibliographic
database may reliably establish that a DOI resolves to a publication, while providing no direct proof that
the cited publication supports the citing sentence. Experimental tasks that collapse existence, attribution,
content entailment, and underlying validity into a single correct/incorrect measure confound multiple
stages of verification. The research design should separately score each stage and document adjudication
disagreements.

7.3 Mediated Testimony Through Human and AI Systems

Al-mediated communication introduces further transformations between an originating record and the re-
port encountered by an observer. A researcher may publish a technical protocol; a model may produce a
summary; another person may quote the summary as an explanation; a subsequent interface may display
several derived answers as separate recommendations. This arrangement can change source accessibil-
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ity and perceived fluency without adding independent evidence about the originating event. It can also
create genuinely useful access by translating a previously unreadable language, extracting a verifiable
quotation, or locating a primary record. The question is therefore the evidentiary function performed at
each transformation, together with the observer’s ability to recover its provenance. The relevant histor-
ical context includes the demonstrated limitations of natural-language generation and risks arising from
uncritical interpretation of language-model output [38, 7].

Consider a hypothetical chain containing a primary record X, a generated representation X, and
a subsequent human report Xs. Let M denote the particular generation procedure and M; the human
reporting or editorial procedure. Under a simplified sequential generative model, Equation 45 states the
joint conditional law when the entire transformation history is specified.

P(xo, 21,72 | H, My, M3,C) = P(xo | H,C)K1(21 | 20, M1, C)Ka(x2 | 21, M2, C). (45)

Here K and K are stochastic kernels for the transformations and should be estimated or stipulated for
the relevant task. The factorization presupposes that the displayed conditioning variables contain what is
needed to express the stated conditional dependence: a human author might consult another record after
reading the Al summary, and a model might retrieve external documents not represented in Xy. Those
circumstances call for expanded kernels or a different factorization. The labels “human” and “AI” alone
determine neither accuracy nor independence. A system’s polished wording does not supply evidence
that it examined the claimed source, and a human narrator’s confident attribution does not establish that
the original document exists.

A mediated chain also contains distinct questions of fidelity and warrant. Fidelity asks whether a
transformation preserves the relevant meaning, qualifications, and attribution of its input. Warrant asks
whether those inputs adequately support the target claim. A perfectly faithful paraphrase of an unsup-
ported assertion cannot make the assertion supported by transmission alone. Conversely, an inaccurate
paraphrase can obscure valid evidence. Evaluating the two dimensions requires comparison across lev-
els, ideally with access to the originating passages and a task-specific account of what counts as support.
An exact bibliographic identifier contributes to source findability, while a verified quotation and an inter-
pretation of its scope contribute different forms of assessment. The existence of a reference is therefore
an intermediate check, not the completion of evidentiary verification.

Recent research provides unusually direct reasons to measure the difference. In a 2025 experiment,
Ding and colleagues varied citation presence and relevance in Al-generated answers and reported in-
creased self-reported trust when citations appeared, including when citations were random; citation
checking in that study was associated with lower trust [19]. Those findings concern particular exper-
imental materials, outcomes, and participant behavior; they do not imply that displaying references al-
ways increases trust or that verification necessarily lowers justified confidence. A separate 2025 study of
generator-aware retrieval found that document authorship metadata could alter model attribution perfor-
mance, indicating a possible model-side effect of source labels in the tested retrieval systems [1]. Neither
experiment establishes a single general psychological mechanism. Together they motivate independent
measurement of citation display, actual support, model-generated attribution, reader checking, and final
judgment.

Under the special assumptions of Equation 45, the sequence H, Xy, X1, X2 forms an information-
processing Markov chain conditional on the procedures and background. The data-processing inequality
then limits the ability of downstream transformations to add information about H when they use only
their stated inputs. It does not rule out a downstream transformation making evidence more accessible
to a bounded human observer, nor does it rule out a summary being easier to understand. An observer
whose attention or linguistic competence is constrained may benefit from a carefully constructed trans-
lation even when the translation contains no new information relative to the full primary record. Such a
benefit belongs to the observer’s effective processing channel, distinct from an increase in the intrinsic
information contained in the original evidence. If a model uses an independent retrieval tool or a re-
viewer performs a new experiment, new observations must be represented explicitly before this limiting
argument can be applied.
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The corresponding conditional information comparison can be expressed through the data-processing
inequality. Under the Markov and hypothesis-invariant transmission assumptions above, with well-
defined marginal laws for both hypotheses,

DL (Px, .0 || Pxyl-m,c) < Dru(Pxojmc | Pxol-m,c) - (46)

The statement is an information-theoretic comparison over the complete distributions of observations, not
an upper bound on a particular person’s comprehension or on the probability of a correct answer after a
useful translation. If the reporting kernels are themselves correlated with H through unmodeled access,
or incorporate new hypothesis-relevant external evidence, the displayed inequality need not apply. In
particular, a search-augmented system that discovers a previously unknown experiment is not adequately
represented by a fixed transformation of X alone. Explicitly distinguishing retrieval from recitation is
therefore a substantive modeling obligation rather than a technical footnote.

The distinction suggests a practical evaluative procedure. An observer can trace a mediated state-
ment backward to its apparent source, distinguish reproduced quotations from synthesized conclusions,
inspect the claimed evidentiary link when feasible, and ask whether a later report contains genuinely
independent observations. If the source is unavailable, the observer may represent the uncertainty rather
than manufacturing a complete lineage. Multiple summaries with identical unusual phrasing or identical
unverified references may suggest common origin but cannot prove it without further evidence. Con-
versely, two summaries of the same document can reveal different relevant passages or methodological
interpretations. Their interpretive diversity can have value while their underlying observational origin
remains shared.

Generated misinformation introduces particular risks in scientific and historical recognition. A lan-
guage model may supply a plausible-sounding citation to a nonexistent document, merge distinct contrib-
utors, omit a qualification from a technical protocol, or attach a statement to an incorrect date. Those are
possible error modes consistent with the natural-language-generation survey literature, not claims that
a given system commits them with a particular frequency [38]. When these statements are repeated by
other people, an observer may face both a provenance-reconstruction problem and a familiarity-induced
confidence problem. The first requires source tracing; the second concerns the psychology of evaluat-
ing repeated content. Separating them supports interventions that can target each mechanism. A linked
source viewer may assist provenance checking, while an explicit origin-count label may assist the evalu-
ation of apparent corroboration. Neither guarantees that the observer will allocate sufficient attention or
interpret the original evidence accurately.

In scholarly communication, a bibliographic chain is itself a research object. Recent empirical work
has developed cross-database checks for references that cannot be resolved to identifiable sources; such
audits indicate that citation existence can be investigated systematically, while unverifiability under a
specific protocol must not be equated with proven fabrication [29]. A DOI lookup can flag a mismatch,
a repository record can establish that a work is deposited, and a manual reading can assess whether it
supports a particular attribution. These operations address different error classes. A generated summary
that includes an accurate link yet misstates the conclusion can pass one check and fail another. An incom-
plete citation to a legitimate older or non-digitized source can fail automated resolution while remaining
recoverable by specialist archival work. A rigorous model of epistemic vigilance should preserve these
distinctions and document unresolved cases.

7.4 Competence, Integrity, Contestation, and Calibrated Reliance

A relational account of testimony needs to preserve the possibility of justified reliance on another actor’s
expertise. Constant personal re-verification is often infeasible, particularly when evidence depends on
specialized instruments or unfamiliar languages. Epistemic vigilance therefore involves the calibrated al-
location of scrutiny in light of available alternatives, stakes, and expected verification costs. Goldman’s
discussion of expert selection emphasizes the distinctive difficulty that nonexperts encounter when eval-
uating disagreements among putative specialists [26]. The manuscript’s proposed extension is to ask
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what information about a source’s relational history can improve that assessment without treating pub-
licly visible reputation as a proxy for all relevant competencies.

The evaluation of competence, integrity, and task-specific credibility should be grounded in demon-
strable features where possible. Competence might be evidenced by a record of accurate predictions
on similar tasks or the ability to explain technical constraints in a reproducible way. Integrity-related
evidence might concern whether a communicator accurately reports uncertainty, discloses relevant trans-
formations, and corrects attributable errors. In both cases, observable records are fallible and context-
dependent. Institutional certification can offer useful evidence about training or procedures while leaving
particular claims open to examination. Public anonymity can constrain some assessments without logi-
cally precluding reliable testimony. Likewise, an unfamiliar contributor can supply a verifiable primary
record. These distinctions avoid converting established authority into a universal epistemic ranking.

The evaluation of competence also requires denominator information. A communicator who publicly
displays several accurate predictions may have made many unavailable predictions; counting the visible
successes alone yields no calibrated task-specific performance estimate. The selection problem may be
more pronounced for highly visible actors whose work is extensively summarized, while less visible
contributors lack the infrastructure to make their complete records searchable. Conversely, public ac-
countability can produce a richer correction history that is diagnostically valuable. An observer can learn
from verifiable calibration histories, explicit uncertainty, documented correction behavior, and indepen-
dent checks, but must consider how those observations entered the accessible record. This observation-
level concern complements the historical-materialist focus on the material and institutional conditions of
knowledge circulation.

Integrity judgments present a separate inferential difficulty. A quotation error may arise from de-
liberate misrepresentation, careless transmission, translation, an ambiguous original, or automated ex-
traction. A single inaccurate statement is therefore generally insufficient to identify a communicator’s
motive. Where the investigative task requires moral or institutional judgments, the evidentiary standard
must distinguish what is demonstrated, what remains uncertain, and which opportunities for explanation
or correction were offered. Such procedural distinctions protect both recipients of misleading testimony
and contributors whose work is represented incompletely. The manuscript’s cognitive inquiry can model
an observer’s attribution of motives, but it should not treat that attribution as an established fact about an
identifiable person.

The act of contesting a report may itself generate evidence. A reviewer might challenge a trans-
lation, identify a circular citation, or request that an attribution be connected to the originating record.
An appropriate response can support confidence in the communicative process, while newly disclosed
contradictory material can warrant decreased confidence in the original proposition. An observer should
record which target is being assessed: the correctness of a finding, the adequacy of a historical attribu-
tion, the reliability of a reporting process, or the trustworthiness of a given source for future tasks. A
successful correction can reduce confidence in a particular claim while increasing confidence that an in-
quiry process is responsive to criticism. This target separation extends Section 6’s proposition-specific
approach without assuming that contestability alone guarantees epistemic justice or social legitimacy.

For an observer facing a time budget, testimonial evaluation also has a decision aspect. Let a denote
an available examination action such as opening a cited record, requesting provenance, consulting a
specialist, or deferring assessment. Let Y denote a task-relevant outcome, d a downstream decision,
and U(d,Y) its context-specified utility or loss-sensitive evaluation. Equation 47 describes a stylized
value-of-examination comparison against continuing with the current evidence F.

VE(a | E,C)=E glagE[U(d, Y)| E, Za,C]‘E7 C} - gla%E[U(d, Y) | E,C] —cost(a,C). (47)

€ €
The random variable Z, denotes the evidence that would become available after action a, and D is a
specified set of downstream decisions. This is an idealized expected-value expression for a decision
problem, not a claim that people consciously solve it. Feasible actions and the value of information may
depend on privacy, legitimate access restrictions, and the opportunity cost of verification. Under the usual
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idealized conditions with free option to ignore the new evidence, the gross expected information value
is nonnegative; subtracting examination cost can yield either sign. An inquiry that increases information
is therefore not necessarily the best use of limited attention in every task.

Practical reliance introduces an additional distinction. A person might judge an automated summary
likely correct while declining to act on it in a high-stakes setting because the consequence of error is
severe. Another person might consult a provisionally trusted summary to locate an original document
while withholding endorsement of the summary’s conclusions. These are rationally different responses to
information, stakes, and available alternatives. Research on appropriate reliance in automation supports
studying such decision-context interactions [51]. The detailed analysis of behavioral reliance, action
thresholds, and feedback remains the research object of Section 8. In the present section, calibrated
vigilance refers specifically to evidence-seeking and testimony evaluation under stated constraints.

Vigilance can also be excessively costly or counterproductive when it is applied without regard to
informational value. A recipient might demand repeated full audits of a reliably validated instrument
while declining to inspect a novel high-impact assertion supported only by an unverifiable quotation.
This contrast is not adequately captured by labeling one individual trusting and the other skeptical. The
informational target, verification cost, alternative evidence, and consequences of remaining uncertain
must all be specified. The idealized examination value in Equation 47 offers a conditional normative
comparison; actual human checking can instead be driven by perceived status, disagreement aversion,
curiosity, time pressure, or a wish to comply with an investigator. Section 8 will model how these assess-
ments enter risk-bearing choices rather than equating epistemic scrutiny with a decision to cooperate.

7.5 Measurement Designs and Inferential Limitations

The proposed mechanism is testable only when the investigator can distinguish the origins of reports from
their rendered presentation and the observer’s perceptions of those reports. A controlled design could
construct fictional but internally consistent research histories containing an originating protocol, two
independently produced verification records, derivative quotations, translated summaries, and selectively
omitted qualifications. The documentary source structure would be known to the investigator while
remaining partially concealed from participants under pre-registered conditions. Participants could then
evaluate a specified proposition about attribution or method performance, report their confidence, and
decide whether to inspect the original records. The use of clearly marked hypothetical materials would
limit risks of falsely attributing misconduct to real researchers.

A first factorial contrast would vary the actual dependence among reports separately from the vis-
ibility of their shared origin. For example, three visibly distinct summaries could be generated from
one source, or three reports could be based on independently produced observations. Across each origin
condition, a provenance interface could either disclose the lineage clearly or withhold the relationship
while preserving the report content. The investigator would measure perceived number of independent
sources, ability to identify the originating record, confidence change, choice of verification action, and
factual accuracy under an agreed task criterion. Repetition itself can be held constant when the experi-
ment tests provenance effects. This design can separate some consequences of origin dependence from
consequences of the display, but any actual independence manipulation may also alter content quality;
matched stimulus construction and independent pretesting are required.

A second contrast would compare human-written and Al-generated intermediary descriptions under
controlled factual content and presentation. One condition could provide an attributable quotation and a
verifiable source link; another could provide a faithful paraphrase without a link; a third could contain a
deliberately introduced but explicitly experimental attribution error. Participants should not be told that
one provenance label is synonymous with accuracy. Actual factuality should be validated separately,
and source labels should be randomized where feasible so that preferences toward technology or pro-
fessional roles do not automatically explain the outcome. Investigators must avoid inferring a general
human-versus-machine accuracy ranking from a limited comparison of artificially selected texts. The
purpose is to determine how observers use, misread, or ignore cues about evidence lineage and reporting
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competence in a specified task.

To separate a superficial authority cue from verification, an experiment could cross two different
interventions: an appearance condition showing an identical claim with no citation, a plausible citation,
or a link; and a support condition in which the cited record genuinely supports, contradicts, or fails to
address the target proposition. A third randomized dimension could determine whether a source viewer
exposes the relevant passage directly or requires additional navigational effort. This design distinguishes
the effect of seeing a familiar bibliographic form from the effect of gaining usable evidence. It should
not intentionally create deceptive citations in real public information systems; fabricated or mismatched
items would exist only inside consented, clearly fictional study materials and would be explained in
debriefing. The investigator should also pretest plausible link formatting and citation visibility so that
presentation quality does not unintentionally reveal which case has been assigned.

One useful estimand is the assignment effect of a provenance-disclosure interface on proposition-
specific probability revision. Let Z € {0,1} denote randomized assignment to the interface, and let
Ap = ppost — Ppre denote the participant’s reported belief change for the specified claim. Then

Tassign = E[Ap | Z = 1] —E[Ap | Z = 0]. (48)

In a properly randomized design with valid outcome measurement, the contrast identifies an average
effect of assignment to the interface within the study population. It does not identify the effect of actu-
ally opening a record, understanding it, or correcting a mistaken belief, since those are post-assignment
events. A sign on Tassign IS Not intrinsically a sign of epistemic improvement: the appropriate direction
depends on the target proposition and on whether its presented evidence supports or contradicts it. Study
preregistration can specify truth-conditional calibration or documentary-adjudication criteria separately
from confidence direction.

Receiver heterogeneity should be specified before analysis rather than recovered only through post
hoc subgroup inspection. Relevant contrasts include domain familiarity, source-language proficiency,
technical literacy for interpreting citations, availability of assistive access, and prior familiarity with the
claims. The 2024 pilot study by Bielik and Krell illustrates that source-, claim-, and receiver-oriented
vigilance can be operationalized as distinct assessment categories [9]; its educational setting limits the
transfer of its empirical findings to other adult populations. In the proposed design, researcher-coded
source understanding, participant-reported confidence, and actual checking behavior should be recorded
separately. Reporting moderators with uncertainty intervals, rather than ranking demographic groups by
presumed gullibility, would better match the provisional status of the model.

Table 7 distinguishes the manipulation of reports from the observer-level construct that the experi-
ment is intended to measure. A participant who clicks a source link may be curious, skeptical, or simply
compliant with perceived experimental expectations; a click alone is not evidence of effective verifica-
tion. The investigator should therefore include comprehension checks about what the original document
establishes and preserve a measurement condition in which the final judgment is elicited before auxil-
iary questions. Similarly, a participant who correctly identifies a shared source might still overcount the
reports when updating confidence. The experiment should elicit independent-origin estimates and belief
assessments separately, with randomized question order when its effects are of interest.

Hypothesis 7.2 (Provenance disclosure and redundant corroboration). For observers who understand the
meaning of the disclosed lineage, making a common evidentiary origin explicit should reduce the extent
to which multiple derivative reports are treated as independent corroboration, relative to an otherwise
matched condition with obscured origin. The effect may be absent where participants already recognize
the dependence, disregard source information, or interpret the disclosure as an unrelated credibility cue.

Hypothesis 7.3 (Task-conditioned benefits of mediated source access). In tasks where a human or Al in-
termediary provides accurate, usable access to an otherwise difficult primary record, transparent source
links and appropriate comprehension support should improve observers’ ability to discriminate claims
supported by that record from unsupported variants, compared with equally fluent unsupported sum-
maries. The predicted benefit is conditional on inspection opportunities, translation quality, task diffi-
culty, and participants’ capacity to evaluate the primary evidence.
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Table 7: Operational contrasts for studying epistemic vigilance in relational testimony. Every proposed
measure requires validation for the relevant task and population.

Construct

Potential manipulation or
observation

Primary identification concern

Provenance visibility

Origin independence
Source competence
Communicative integrity
Mediated transmission
Vigilant examination

Judgment calibration

Explicit shared-origin links versus
concealed links across matching
reports

Separate verified observations versus
retellings of one observation
Prevalidated task-specific performance
history

Corrections, uncertainty disclosures, or
accurate quotation records

Human or Al paraphrase with matched
source documents

Opening primary records, requesting
clarification, tracking origin
Probability reports against validated
outcomes across many cases

Link disclosure may alter salience and
credibility together

Content quality and selection may
change with origin

Reputation labels can cue status
independently of competence
Observer may evaluate politeness
rather than accuracy

Familiarity, language, and style may
differ across outputs

Additional effort does not necessarily
imply correct interpretation
Histories with contested labels may
lack defensible truth criteria

Hypothesis 7.4 (Citation appearance and verified claim support). When citation appearance is varied
independently of whether an accessible record supports the proposition, some observers will show a
confidence response to citation presence even for references that do not support the claim. Providing
a usable passage-level verification opportunity should improve discrimination between supporting and
non-supporting citations among participants who engage with and understand the record. Either compo-
nent may have a null effect when participants already know the evidence, ignore links, or cannot interpret
the sources.

This hypothesis is consistent with the motivation supplied by citation-display experiments [19], but
its specific prediction about passage-level discrimination is proposed for future testing. It must be dis-
tinguished from model-side authorship-cue sensitivity [1], which changes a generated artifact before the
reader evaluates it. The two stages can interact, but an experiment that randomizes only a label on a fixed
artifact cannot establish how metadata affects a generative system’s upstream attribution decisions.

These hypotheses distinguish accessible relational evidence from its actual cognitive use. A poten-
tially important outcome is a reduction in confidence after effective vigilance uncovers counterevidence.
Another is a null change where the original claims were already well justified. Confidence increases
count as favorable outcomes only when they move assessment toward the appropriate task-specific ev-
identiary standard. When such a standard is contested, investigators can report agreement with inde-
pendent documentary adjudication procedures, sensitivity analyses under alternative interpretations, and
inter-rater disagreement. The study should not convert a single institution’s preferred attribution into
unquestionable ground truth.

The most serious inferential difficulty is that vigilance, credibility judgment, and reliance influence
one another. A suspicious participant may inspect more records, but inspection can change both source
impressions and substantive beliefs. Randomly providing an interface does not randomize who actu-
ally uses it, and analyses restricted to users who clicked the link may suffer selection bias. A credible
causal estimand should therefore distinguish the assigned disclosure intervention from uptake, compre-
hension, and subsequent judgment. Mechanism-specific inferences require further controls, assumptions,
or instruments. Beyond the laboratory, testimony changes through repeated social interaction, algorith-
mic ranking, and incentives to preserve or contest a received narrative. Those processes can make the
documentary sample observed by a researcher unrepresentative. The current models offer interpretable
hypotheses for investigation rather than an empirical account of any particular community.

A final limitation concerns the ground truth of source structure. In a constructed scenario the experi-
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menter can specify which reports share origins; in an actual archive the same structure may be disputable,
partly lost, or dependent on how an evidentiary unit is defined. Inherited citations, independent replica-
tions, reanalyses of shared data, and translations may occupy different positions under different research
questions. The analyst must make the target question and origin criteria explicit before classifying re-
ports as redundant. A transparent workflow should preserve contrary documentary readings and residual
uncertainty, especially when its classification could influence the recognition of living contributors or
contested intellectual histories.

It is equally important not to conflate checking effort with accuracy or skepticism with virtue. A
participant may open several sources and still misconstrue the relevant evidence, while another may
correctly use well-grounded testimony without direct inspection. The proposed architecture therefore
evaluates vigilance in relation to calibrated, proposition-specific judgments, documented source inter-
pretation, and feasible alternatives. It does not prescribe exhaustive checking, generalized suspicion, or
reliance upon a privileged social category. The structural organization of access, the cognitive recog-
nition of source relationships, and the later decision to rely on testimony remain analytically separable
even though they influence one another in practice.

This section’s contribution is a conditional analysis of human epistemic vigilance over relational
testimony. Source credibility depends on the claim and task; communicative plurality and evidentiary
independence require separate accounting; and human or AI mediation may improve accessibility while
introducing representational errors or concealing common origins. The formal results concern likelihood
factorization, deterministic retelling, and specified transmission kernels, not a universal ranking of wit-
nesses or media. The observer-level predictions concern recognition of source dependence, selective
checking, and calibrated belief changes that may have positive, null, or negative signs. Section 8 next
examines how these epistemic judgments relate to declared trust, practical decisions, and behavioral
reliance under differing stakes and institutional conditions.

8 Epistemic Trust and Behavioral Reliance

This section investigates the relation between an observer’s assessment of evidence and the observer’s
decision to act on a claim, accept advice, delegate a task, or cooperate with a source. The research object
is a set of separable outcomes: proposition-specific evidentiary warrant, subjective confidence, declared
trust in a communicator, and practical reliance under specified consequences. Sections 6 and 7 examined
justified belief revision and the evaluation of testimony, respectively. The present section extends that
analysis to decisions made in conditions of uncertainty, resource scarcity, and potentially asymmetric
losses. Its objective is to explain why a justified belief can coexist with prudent non-reliance, why a
person can rely on an uncertain source for instrumental reasons, and why a favorable trust declaration can
fail to predict behavior. The proposed formal constructs are decision-analytic benchmarks and research
hypotheses, rather than an established general psychology of cooperation.

The distinction matters for the recognition of relational contributions. An observer may judge that
an earlier scientist probably introduced a method, report trust in the documentary archive preserving that
claim, and nevertheless refrain from making a consequential attribution until an original record can be
inspected. A different observer with the same documentary evidence may cite the claim provisionally
because the expected cost of deferral is high and the consequences of correction are manageable. The
two observers need not disagree about what the record supports. Conversely, two observers who take the
same action may hold different beliefs, face different alternatives, or operate under different permissions.
Actual reliance therefore cannot be treated as a direct readout of epistemic trust. Classic analyses of
organizational trust distinguish a willingness to accept vulnerability from assessments of trustworthiness,
while human—automation research separates subjective trust from appropriately calibrated reliance [55,
51]. The framework developed below engages those distinctions within the paper’s observer-specific
model of relational evidence.
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8.1 Epistemic Warrant, Confidence, Declared Trust, and Reliance

Let® € {0, 1} denote a particular proposition under evaluation, such as the claim that a cited method was
already documented in an earlier record. Let Y = y designate evidence actually examined under an ex-
plicit observation protocol, and let ¢ describe the epistemic task, assessment criteria, and feasible decision
setting. In keeping with Section 6, the analyst may stipulate a benchmark ¢*(y,c) = p*(© =1 | y,¢)
when its reference model, priors, likelihoods, and evidentiary selection mechanism can be defended. An
observer’s subjective judgment is denoted ¢, (y, c); it may differ from ¢* because of memory reconstruc-
tion, incomplete examination, divergent priors, or model misspecification. Neither number represents a
context-free quality of the person or source whose history is being assessed.

Four outcomes should be recorded separately. Evidentiary warrant concerns the degree of support
afforded by the task-relevant evidence under an articulated standard. Subjective confidence concerns the
observer’s own graded commitment to a proposition, which may be expressed on a probability scale or
through a verbal report. Declared trust concerns a response to an elicitation about a source, institution,
system, or relationship; the target and meaning of the question must be specified. Behavioral reliance
concerns the selection or continuation of an action whose consequences depend in some way on the claim,
source, or predicted performance. Reported trust in a communicator can be high while confidence in a
particular communicated claim remains low; trust in one domain can coexist with refusal to delegate in
another. Where the experiment includes several claims or interlocutors, these quantities require separate
indices rather than being collapsed into a single scale.

For a fixed task, define (), as the observer’s elicited proposition-specific confidence, 7, as declared
trust in the designated source, and A, as the observed decision from an action set .A(c). Their joint condi-
tional distribution can be represented without presuming any deterministic conversion from confidence
to action. In Equation 49, Z, denotes measured decision conditions, including anticipated consequences
and constraints, and Y, is the evidence available to the observer’s cognitive process. The factorization
is an ordinary probability identity, not a causal ordering; in particular, the middle conditional cannot be
interpreted as the effect of experimentally setting reported trust.

Po(q:t a | y,z,¢) = pola| q,t,y,2,¢) po(t | ¢y, 2,¢) polq | y, 2, ¢). (49)

This decomposition has a methodological benefit. An experimental intervention that increases ex-
pressed trust might leave calibrated confidence unchanged and might leave action unchanged because
reliance is prohibited or costly. A second intervention could change actual behavior by reducing the cost
of evidence checking without altering the person’s judgment of source trustworthiness. The two experi-
ments would establish different findings. The same warning applies to institutional attribution decisions:
quotation, endorsement, funding, delegation, acceptance into a catalogue, and permission to reproduce
a result have different decision meanings. Behavioral reliance on a document as a lead for further in-
vestigation also differs from reliance on it as settled evidence. Lee and See’s review is relevant to the
distinction between trust and appropriate use of automation, but does not establish the present paper’s
multistage factorization as a cognitive mechanism [51].

A person’s confidence report may itself depend on incentive-compatible elicitation, available nu-
meracy, the formulation of the question, and the timing of the request. Participants can express greater
certainty to communicate social confidence or to meet perceived expectations even when their underlying
evidential state has changed little. Declared trust ratings are likewise sensitive to whether the question
concerns honesty, competence, predictability, legitimate authority, or affective comfort. A source can
be honest and mistaken, competent and unavailable, or correct on the present task despite a history of
poor performance elsewhere. Hence the four constructs should be used as a measurement discipline
rather than interpreted as naturally separable psychological modules. The constructs may interact con-
tinuously within a real cognitive episode. Section 2 already allows such feedback, subject to identifiable
observation and intervention protocols.

A further distinction is required between using information and authorizing a decision. The same
observer can accept a source’s report as a useful description, assign that source the task of finding ad-
ditional documents, rely on its calculations under supervision, and refuse to grant it authority to ad-

76



3314

3315

3316

3317

3318

3319

3320

3321

3322

3323

3324

3325

3326

3327

3328

3329

3330

3331

3332

3333

3334

3335

3336

3337

3338

3339

3340

3341

3342

3343

3344

3345

3346

3347

3348

3349

3350

3351

judicate priority. These actions imply different transfers of discretion and different opportunities for
reversal. In particular, conditional use of an automated summary can occur alongside skepticism about
its claimed provenance. An experimental dependence measure should consequently specify the point at
which source output constrains an observer’s subsequent options. A mere click, quotation, or citation is
too coarse an indicator of acceptance if the downstream activity remains verification or critical review.

This distinction becomes more important when a reported trust measure has an unspecified referent.
Trust in an archive’s preservation procedures does not entail trust in the interpretation supplied by an an-
notator; trust in a language model’s fluency does not entail trust in the dates or source origins embedded
in its answer. The relevant targets can be separately indexed as 7T, 4, for observer o, source or interme-
diary s, and evaluative domain d. Interpreting changes in this indexed report requires specifying whether
the observer was asked about truthfulness, competence, completeness, restraint, or willingness to admit
uncertainty. A strong response on one dimension may coexist with a weak response on another. The in-
dexing scheme is a research convenience, and it does not commit the paper to a universal decomposition
of interpersonal trust.

The act of eliciting confidence can itself intervene in a cognitive sequence. Asking for a numerical
forecast before presenting the action menu may encourage participants to examine evidence or anchor
their choice on their own prior answer. Eliciting trust only after a consequential decision may invite
rationalization. Accordingly, the temporal order of elicitation, verification opportunity, and action should
be recorded and, where suitable, randomized. Models of observed behavior that condition on a post-
decision confidence report would then describe a different distribution from those conditioning on a
pre-decision report. A researcher should not infer that the reported variable occupied the hypothesized
causal position merely because it appears as a factor in Equation 49.

8.2 Consequences, Alternatives, and Thresholds for Reliance

An observer’s decision concerns feasible alternatives and their consequences. It need not mirror the sign
of the latest belief update. Consider a deliberately restricted example in which the observer either relies
on a proposition, ¢ = 1, or declines reliance, a = 0. Let the subjective probability of correctness be
g € [0,1]. Suppose relying yields a benefit B > 0 when the proposition is correct and incurs a cost
C > 0 when it is false; the alternative of declining reliance is normalized to zero utility. Under expected-
utility maximization with these stipulated consequences, Equation 50 gives both the expected advantage
of relying and its decision threshold.

AUrely(Q§ B,C) =qB - (1-q)C,
(50)

“(@B,C)=1 = 925 F
where ties are resolved in favor of reliance by convention. This is a normative calculation for a two-
action, risk-neutral model. Actual decision makers may weight losses differently, have multiple actions,
face social obligations, or lack reliable access to the probabilities and consequences. The assumption
that declining reliance has zero utility can also fail when inaction creates a loss. The model is useful
precisely because its assumptions are transparent and can be varied experimentally.

For illustration, consider an observer assigning ¢ = 0.8 to the accuracy of a technical claim. If
B = C = 1, the threshold is 0.5 and relying is preferred under the stipulated model. If B = 1 and
C =9, the threshold is 0.9 and declining reliance is preferred, even though confidence is unchanged.
The latter may be a sensible choice when an erroneous attribution could produce serious, difficult-to-
remedy consequences; the former may be appropriate when a provisional attribution is readily revisable.
Both examples are hypothetical and do not imply that actual organizations assign these cardinal utilities
to intellectual contributions.

Proposition 8.1 (Identical confidence permits different optimal reliance). Fix any subjective confidence
q € (0,1). Within the binary choice model of Equation 50, there exist strictly positive benefit—cost pairs
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(B1,C1) and (Bg, Cy) such that reliance is strictly optimal for the first pair and declining reliance is
strictly optimal for the second.

Proof. Reliance is strictly preferred if C'/B < ¢/(1—q); decline is strictly preferred if C'/B > q/(1—q).
Since ¢/(1 — q) is positive and finite, choose a positive ratio below it for the first pair and one above it
for the second. The two choices arise with the same ¢, establishing the claim within the model. U

The proposition is not a novel theorem of decision theory. Its role is to prohibit an invalid interpreta-
tion of observed behavior within our relational-recognition programme: a refusal to rely cannot by itself
establish low confidence, distrust, or inadequate recognition. The decision may instead reflect expected
harm, available remedies, institutional obligations, or unequal ability to absorb losses. The reverse infer-
ence is also invalid. A person may act on weak information because every available alternative is worse,
time for verification is scarce, or the action can be reversed at little cost. An observer’s willingness to
use a claim as a search lead does not imply endorsement of that claim as established knowledge.

The simple threshold also depends on who bears the benefit and cost. An individual evaluator may
face a small personal error cost even when misattribution imposes substantial burdens on a contribu-
tor. This creates a potential divergence between private decision incentives and collectively defensible
evaluation procedures. Historical-materialist questions about the distribution of the relevant costs can
thus motivate empirical investigation, but the present cognitive model does not derive the ownership,
institutional authority, or distributional processes that generate those consequences. Their endogenous
power relations remain within the scope of Paper IV. Here, the observer’s perceived and stipulated con-
sequences are treated as contextual inputs whose relationship to objective harms must be independently
assessed.

Real choices also involve uncertainty about the consequences themselves. A participant might judge
a report likely correct but remain uncertain about whether the result applies to a particular application,
whether a claimed skill generalizes, or whether an apparently open archive will remain accessible. Such
uncertainty calls for richer decision models with separate state variables. Collapsing claim correctness,
source competence, reliability of future performance, and policy acceptability into one binary event
would overstate the inferential reach of a trust rating. The proposed binary benchmark is deliberately
local and cannot be assumed to generalize across tasks.

The consequence model becomes more realistic when actions are indexed by an observer’s author-
ity and available resources. Let A,(h,c) be the feasible actions for observer o given an admissible
information state h and institutional setting c. Let S collect decision-relevant states, which may include
proposition accuracy, conditions of deployment, the actual availability of a remedy, and downstream
harms. A contextual decision benchmark is

ay(h,c) € arg max Zqo(s | h,e)Us(a, s, h,c). (51)
a€A,(h,c) es

The symbol arg max allows more than one optimal action, and the model assumes the state distribution
and utility comparisons are specified. In empirical work, the feasible set and perceived utilities are not
generally observable without supplementary measurement. A reviewer who is contractually required
to submit a judgment may have no option to abstain; an independent scholar may be able to defer; an
automated pipeline may quietly issue a public record before any individual exercises discretion. Identical
observed endorsements can therefore arise from sharply different counterfactual choices.

The binary result in Proposition 8.1 should also be separated from a moral or juridical warrant to
impose risks on others. An agent may find a personally optimal action in the stipulated utility function
while lacking legitimate authority to perform it. The utilitarian benchmark cannot settle procedural obli-
gations concerning consent, contributor recognition, appeal, or public explanation. Those obligations
may be represented as constraints on .4, in a local exercise, but this representation does not derive their
validity from expected utility. As a matter of research design, investigators should ask separately whether
the participant perceived an action as profitable, institutionally permitted, and normatively acceptable.
Combining all three in a single score would erase precisely the distinctions the formalism seeks to protect.
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A heterogeneous trajectory further complicates the attribution of consequences. A public statement
that an individual contributed a research method can benefit a present evaluator by resolving an admin-
istrative task while exposing the person named, a collaborator, or a previously overlooked contributor
to reputational consequences. The relevant party may lack access to the evidence that determined the
statement and may bear costs that are not reflected in the evaluator’s private payoff. A conditional ex-
tension could assign party-specific utilities U; and investigate the distribution of decision costs across
j, while postponing aggregation and authority questions to a separately defended normative framework.
This extension is especially relevant for low-visibility creators whose records are incomplete through
conditions that they did not control.

Reliance also varies in its reversibility. Provisional use under a clearly communicated uncertainty
label can preserve opportunities for withdrawal or correction. A publication, credential, financial com-
mitment, or algorithmically propagated citation may be difficult to retract even when the original claim
can later be refuted. An observer may therefore rationally choose supervised, staged, or time-limited
reliance at a confidence level that would not support irrevocable delegation. The experimental choice
set should contain such intermediate actions whenever they are real options. A forced binary choice can
manufacture apparent distrust or overreliance by suppressing the actions participants would otherwise
prefer.

8.3 Verification Choices and Appropriate Reliance

Between unconditional reliance and total refusal lie actions that preserve opportunities for scrutiny:
checking a primary record, requesting a second independent source, seeking a translation, issuing a
provisional citation, or accepting assistance only under human review. These are important in histori-
cally distributed knowledge production because the observer’s resources and the available procedures
for correction can strongly affect the appropriate choice. In an environment with a low-cost verification
interface, an observer may decline immediate reliance yet pursue evidence efficiently. In a restricted
archive, the same observer might proceed provisionally with explicit uncertainty or suspend judgment.
Neither choice is a simple measurement of their respect for a source.

Let A be a feasible action set, U(a, 0, c) a stipulated utility for action a when the relevant state is 6,
and Z the additional observation produced by a verification procedure. Taking Y = y as the evidence
already examined, Equation 52 defines a one-step expected net value of verification under a specified
probability model and a fixed verification cost k, > 0. The expectation integrates over the possible
verification results and subsequent posterior assessments. The representation assumes that verifying
does not itself change the underlying proposition during the decision interval and that the utility scale is
comparable across the available actions.

Vierity (Y, ¢) = Ez)y . |maxE{U(a, O, ¢) | y, Z, c}
acA (52)
— ma}E{U(a, ©,¢) |y, c} — ky.
ac

Absent the cost and with unconstrained future action choice, the expected value of information is
nonnegative under a coherent Bayesian decision model, because the observer can ignore an unhelpful
verification outcome. Positive cost, restricted actions, processing burdens, or a misspecified information
channel can remove the practical incentive to verify. This distinguishes a logically valuable observation
from an observation worth purchasing under present circumstances. An additional nuance is that verify-
ing who said something need not verify whether it is true; the appropriate observation variable 2 must
follow the target proposition. Where the claim concerns original authorship, a primary dated artifact
may be diagnostic; where the claim concerns reliability of a practical method, successful replication or
performance evidence may be more appropriate.

The cognitive processes described in earlier sections enter this comparison in several places. An ob-
server can underestimate the probability of finding diagnostic evidence, misremember a record’s origin,
expect too much from a fluent summary, or exaggerate the cost of checking. Conversely, an observer may
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accurately anticipate that an archive search would be inconclusive. These possibilities require measure-
ment of perceived search costs and perceived information quality, not only subsequent clicking behavior.
A recorded decision to open a link may represent curiosity, verification, compliance with an instruction,
or routine workflow; a decision not to click may result from prior knowledge, distrust, overload, or in-
accessibility. Examination logs are informative about encounter opportunities, but they do not directly
reveal an internal trust state.

In automated environments, the design of the reliance interface matters. A system can support cali-
brated use by communicating uncertainty, preserving links to underlying sources, distinguishing quoted
evidence from generated interpretation, and allowing revision when a record changes. These are de-
sign hypotheses, rather than guarantees that transparency raises trust or improves performance. Lee and
See develop the notion of appropriate reliance in human—automation interaction, and Hoff and Bashir
review contextual and individual determinants of trust in automation [51, 31]. Their analyses caution
against prescribing universally higher trust: the objective is responsiveness to task-relevant reliability
and consequences. Systems may sometimes be too readily believed and sometimes rejected despite use-
ful performance. Experimental research reports both avoidance of algorithms after observing errors and
preference for algorithmic over human advice under different comparison conditions [18, 53]. These
findings concern the studied judgment tasks and should not be generalized to every contemporary gen-
erative system, domain, or population.

The difference between choosing an adviser and determining how much influence its advice receives
offers another operational perspective. In a numerical estimation task with an initial estimate x(, an
advice estimate x4, and a final estimate 1, one conventional behavioral statistic is the weight of advice,

Wo,s = ——» Ts ?’é Zo- (53)

A value near one corresponds to adopting the source’s numerical advice in this restricted setup, while
a value near zero corresponds to retaining the initial estimate. Values outside [0, 1] are possible and
should not automatically be discarded. The statistic is undefined when the advice equals the initial
estimate, unstable when the denominator is small, and inapplicable to many categorical, normative, and
cooperative actions. Even within an estimation task it measures movement of a response, which can
reflect anchoring, persuasive framing, strategic behavior, or genuine information integration. Logg and
colleagues use advice weighting to study algorithm appreciation in specific numerical judgment settings;
this measurement does not directly establish generalized epistemic trust in a person or Al system [53].

The distinction between verification availability and verification use should be made explicit in inter-
face studies. A design may give every participant a link to a primary record, but only some will notice it,
interpret it, or have sufficient time to inspect it. A nominally transparent system may therefore create lit-
tle additional cognitive access. Conversely, an interface that requires a brief justification before adopting
a machine suggestion may alter the distribution of effort as well as the decision threshold. An experiment
by Bucinca and colleagues found lower overreliance in particular cognitive-forcing conditions than in
simpler explanation-based interfaces, alongside less favorable subjective ratings for the strongest inter-
ventions; moderation by a measured cognitive-motivation variable further limited uniform conclusions
[13]. Those findings motivate studying effort and comprehension, not assuming that an additional click
is universally beneficial.

The direction of a design effect can depend on the accuracy of advice. In mixed-method studies of
selected classification tasks, Bansal and colleagues found that providing model explanations increased
participants’ willingness to accept Al recommendations regardless of their correctness, without an accom-
panying increase in complementary human—AI team performance in their tested conditions [6]. This
observation makes it essential to distinguish global acceptance rates from selective acceptance condi-
tional on the recommendation’s correctness and from actual final-task performance. The experiments
concern particular task interfaces and model configurations, and they cannot by themselves show how
documentary researchers would behave with historically uncertain evidence.

Verification can itself have a socially distributed cost. Maintaining provenance, making original
materials interpretable, and staffing dispute-resolution processes require work. An instruction to “verify
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everything” can transfer those costs onto users with little time, disability accommodations, access, or
institutional support. Observed low verification rates therefore should not be classified as cognitive
negligence without establishing feasible alternatives. A rights-respecting design may combine source-
preserving interfaces with institutional obligations to provide adequate records and accessible routes of
challenge. This consideration connects the cognitive framework with the larger research programme’s
distinction between observer behavior and infrastructure-level opportunity.

8.4 Behavioral Feedback and the Limits of Observational Inference

Reliance can change the later evidence environment. If an observer consults one source, the source’s
vocabulary and references may shape subsequent searches. If an automated assistant generates an inter-
mediate account, later reports may reuse that account as an apparent independent witness. If a tentative
attribution is circulated, other people may quote it and give it retrospective visibility. Such feedback can
alter the history the observer later encounters while leaving the underlying question of initial contribution
unresolved. The relevant mechanism is thus a coupling between cognitive evaluation and information-
seeking behavior, rather than a one-way conversion of posterior confidence into a behavioral response.

A minimally specified sequential representation distinguishes an action-conditioned observation law
from an observation-only association. Let Hj denote the admissible documentary state at investigation
step k, let Aj be an intervention on the choice to search, verify, cite, or delegate, and let Y1 denote
subsequent available evidence. The causal target in Equation 54 is the distribution of subsequent evi-
dence under a defined feasible action intervention. It is not identified simply by comparing people who
happened to take different actions.

K&(B | h,c) := P(Yjs1 € B | do(Ay, = a), H, = h,C =c). (54)

The intervention requires a well-defined action, a coherent temporal comparison, and suitable as-
sumptions regarding selection, confounding, consistency, and interference. In real scientific networks,
one observer’s citation or verification request may affect what another observer later sees. The docu-
mentary state H}, can also change through subsequent production or cataloguing. The notation does not
establish that potential action outcomes can be recovered from passive logs, nor does it assume that a
settled past and an independently evolving future are given ontological primitives. The index k orders
specified investigation steps within the research design; histories and event boundaries remain provi-
sional descriptions of an evolving relational system.

A particular methodological hazard arises when experimenters condition on participants who chose
to examine a source. That subgroup is jointly selected by prior beliefs, perceived stakes, curiosity, time
availability, and interface accessibility. Its higher subsequent trust or accuracy cannot be interpreted as
the effect of examination without further assumptions. A randomized encouragement to inspect evidence
estimates the effect of offering or encouraging verification unless compliance and exclusion assumptions
justify a more specific estimand. Similarly, random assignment to a source label can establish an effect of
that label on decisions while leaving the psychological mediator ambiguous. The same observed action
might arise from source affinity, perceived competence, expected reward, familiarity, or institutional
pressure. These identification concerns will be developed systematically in Section 9.

Another limitation concerns the meaning of reliance in cooperative relationships. A collaborator may
depend on someone else’s work because their skills are complementary, because resources are pooled,
or because a contractual or institutional arrangement requires the allocation of particular tasks. Such
cooperation can create mutual vulnerabilities and new evidence about reliability, but it is not reducible
to a single probability that a stated proposition is correct. Some cooperative acts express solidarity, reci-
procity, courtesy, or obligation even when epistemic evaluation remains cautious. The model treats these
as possible action motivations that should be elicited or controlled, rather than presumed to be epistemic
endorsements. An investigator should avoid projecting a uniform trust meaning onto heterogeneous
forms of social cooperation.
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Historical-materialist analysis adds another boundary. The costs of checking, capacity to access
records, and consequences of accepting or rejecting claims are influenced by historically developed la-
bor arrangements, technologies, and institutions. The present section recognizes those conditions as
potential determinants of the observer’s feasible actions, without claiming that choice theory explains
their origins. For example, a properly trained reviewer with access to a maintained repository faces dif-
ferent verification costs from an independent participant relying on an incomplete public interface. This
difference may alter reliance independently of personal trust. Relational inequalities can thus appear in
behavioral data through constrained option sets. Their explanation requires attention to institutions and
resource distribution beyond the cognitive decision model.

Two different forms of dependence should be distinguished in longitudinal datasets. A report may
appear to corroborate an earlier one because it was independently generated from a common external
event, or because it simply copied the earlier report. A reliance action can alter the mix of these path-
ways: recommending an Al-generated synthesis may cause its language to be replicated by subsequent
human accounts. Later observers can then encounter greater apparent agreement without any increase in
independent evidence. The mechanism is plausible, but its magnitude depends on the source graph, copy-
ing behavior, and what interfaces expose. In an experiment, a complete synthetic source graph permits
direct assessment; in an historical archive, source lineage is usually incomplete and should be recorded
with uncertainty rather than assigned from surface similarity alone.

Interventions on a single user’s actions may also affect others’ subsequent opportunities. A publicly
circulated attribution can modify search rankings, the vocabulary used by later cataloguers, or the per-
ceived credibility of a source. The conventional no-interference assumption is therefore questionable
in networked or collaborative settings. The causal object in Equation 54 remains intelligible if an in-
tervention is specified for a bounded unit and timeframe; extrapolating its effect to a network requires
an explicit exposure mapping or a design that randomizes at an appropriate social level. A single-user
randomized interface trial identifies an effect on that trial’s observable outcomes, not a universal effect
on the future circulation of contributions.

Another boundary is the observer’s ability to exit a reliance relationship. A worker may be directed
to use an institutional system; a student may be required to follow a prescribed documentation platform;
and an automated workflow may distribute a decision before the affected person can inspect it. Call-
ing those events “trust” would collapse voluntary acceptance into compliance. Research on automation
has long differentiated use, misuse, disuse, and problematic deployment arrangements that shape the
operator’s role [60]. For the purposes of this paper, reliance by instruction should be represented as a
constrained action outcome, with the authority assigning the instruction separately identified. The dis-
tinction permits studying individual cognition without treating institutionally produced dependence as a
personal endorsement.

Because reliance can shape later evidence, a stable association between present confidence and later
choice cannot be assumed without describing intervening experience. A participant who initially distrusts
a generated summary may encounter a confirming primary source, increase confidence, and then rely on
the summary’s remaining portions. Another may follow a suggestion, discover an error, and become
cautious; a third may experience an interface failure unrelated to source veracity. Longitudinal analysis
should register the content, ordering, and diagnostic strength of these encounters. It should also treat
documented search and communication steps as operational observations rather than as a metaphysically
privileged sequence of all generative events.

8.5 Measurement, Calibration, and Research Hypotheses

Empirical tests should jointly observe proposition-specific judgment and subsequent behavior under vari-
ation in stakes and verification possibilities. One workable design provides participants with an identical
synthetic documentary history, elicits a probability that an earlier contribution satisfies a specified attri-
bution criterion, and separately measures source competence and integrity judgments. Participants then
decide whether to make a provisional citation, seek more information, or issue a consequential public
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Table 8: Task-specific measurements for confidence, declared trust, verification, and reliance.

Target

Possible observable

Principal ambiguity or safeguard

Evidentiary warrant

Subjective
confidence
Declared source
trust

Verification
behavior

Reliance selectivity

Decision authority
Behavioral reliance

Decision quality

Documentary adjudication, likelihood
benchmark, competing readings
Probability report for a specific proposition

Separate ratings of competence, integrity
and task credibility

Inspection logs, queries, requested primary
records

Correct- and incorrect-advice uptake; final
task outcome

Available actions, ability to abstain,
mandatory use or delegation rules
Provisional citation, delegation,
endorsement or withheld action

Specified payoff, regret or calibrated
performance over tasks

Reference standard and source selection
require independent scrutiny
Elicitation, numeracy, incentives and
misunderstood target

Social desirability, broad wording and
context dependence

Searching does not establish
comprehension or belief change
Adjudication standard, costs, denominators
and alternatives must be reported
Recorded system use may reflect
obligation rather than endorsement
Stakes, constraints, obligations and
availability of alternatives

Task utility differs from public or
institutional justification

endorsement. Benefits, error costs, action reversibility, and checking costs can be experimentally varied.
This design permits comparisons of behavior conditional on separately elicited beliefs, while keeping
the documentary stimulus and the assessment target as constant as feasible. The design does not assume
that elicited probabilities perfectly measure participants’ underlying uncertainty.

Performance should be assessed with more than agreement between stated trust and actual reliance.
If a task has an adjudicable claim outcome, forecast calibration and proper scoring can assess the quality
of probabilistic judgments under a carefully defended reference standard; Brier’s formulation supplies
one well-known squared-error criterion [11]. Behavioral decisions can be assessed for regret or utility
relative to the stated experimental payoff structure. Reliance calibration means responsiveness to task-
relevant reliability and stakes, and should be distinguished from a simple correlation between a trust
rating and the frequency of delegation. The reference standard might be straightforward in a synthetic
experiment and historically disputed in a real attribution controversy. In the latter case, uncertainty and
disagreement concerning the benchmark must remain visible.

Table 8 maps the proposed analytical distinctions to observable variables and principal limitations.
The table is a design aid and does not imply that the constructs are experimentally independent.

Hypothesis 8.2 (Stake-sensitive reliance under matched confidence). When the proposition-specific ev-
idence, source description, and elicited confidence are comparable, increasing the explicitly stated cost
of an erroneous reliance decision should reduce reliance or increase verification seeking in tasks where
those alternatives remain feasible. The prediction is conditional on participant understanding of the
stakes, incentives, and available actions; its magnitude and possible reversals are empirical questions.

Hypothesis 8.3 (Provenance-sensitive calibration of mediated advice). In tasks with separately check-
able source origins, interfaces that make independent and derivative report lineages inspectable should
help observers differentiate corroborated advice from repeatedly circulated advice, compared with
equally fluent interfaces that conceal lineage. The expected downstream effect is better calibrated
confidence or action relative to an explicit reference standard, with null or negative results possible
under interface overload, poor comprehension, or unreliable source metadata.

To assess selective reliance rather than indiscriminate acceptance, consider an experiment with an
AT or human recommendation D € {0, 1}, adjudicated recommendation correctness R € {0, 1}, and a
behavioral adoption indicator A € {0, 1}. The simple conditional pair

pp=PA=1|R=1,¢), po=PA=1|R=0,c¢) (55)
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separates acceptance of correct from incorrect recommendations within task context c. A larger differ-
ence p; — po can be informative when the costs, opportunities, and correct-versus-incorrect item mix are
controlled. It is not a context-free score of appropriate reliance: justified verification, abstention, and
differential consequences may warrant rejecting even a correct recommendation, and some recommen-
dations labeled incorrect may still contain useful leads. When adjudicated correctness is unavailable or
disputed, each quantity must be interpreted under a stated reference rule rather than silently treated as
ground truth. Researchers should report final decision accuracy and task consequences alongside the
acceptance rates.

A proposed factorial experiment would independently randomize (i) visible provenance versus a
presentation with the same content but hidden lineage, (ii) an advisory versus an institutionally required
interface mode, and (iii) reversible versus difficult-to-reverse consequences. Advice correctness or the
synthetic source’s reliability can be controlled by the stimulus generator and stratified in the analysis.
For a binary randomized provenance display Zp, a bounded intention-to-treat contrast conditional on
assigned design factors s, r is

mp(s,r)=E[A| Zp=1,Zs=5s,Zr=7r|—E[A|Zp=0,Zs =s,Zr =7]. (56)

Here Zg is an assigned stakes condition and Z is a prespecified recommendation-correctness stratum
or assigned stimulus condition. The contrast estimates the effect of being assigned the display under
standard randomized-design conditions; its sign need not be positive because the proper action depends
on the stimulus and consequence. If participants can circumvent an interface mandate or encounter
others’ assignments, adherence and interference must be evaluated. Conditioning the same contrast on
post-treatment source inspection or post-treatment confidence can introduce selection bias and will not
generally identify a direct cognitive pathway.

The factorial design also enables separate study of epistemic and action moderators. A display may
change how accurately people identify independent witnesses while having little effect on reliance when
every available action is compulsory. Changing whether the participant can defer or seek another source
can alter actions without changing the assessed probability of the proposition. Group-specific effects may
vary with prior expertise, task language, available time, disability accommodations, or familiarity with
the type of evidence. These variables should be measured ethically and interpreted as context-sensitive
opportunities and competencies, not as fixed personal deficits. Claims about subgroup heterogeneity
require adequate sample sizes and preplanned contrasts.

Hypothesis 8.4 (Compelled use and the trust-reliance association). For comparable synthetic records,
advice sources, and explicit costs, making use of a system institutionally compulsory should weaken
the extent to which observed system use distinguishes participants with different reported source trust,
relative to a condition with an accessible, genuine choice to use or decline the system. Effects depend
on participants understanding the mandate, compliance, and the practical alternatives offered. A null or
reversed contrast would restrict the scope of the proposed mechanism.

The hypothesis is about the interpretation of behavior in defined settings. It does not propose that a
mandate has no cognitive effects: requiring use may alter familiarity, resentment, perceived legitimacy,
attention, and subsequent beliefs. An intervention may therefore affect both the action menu and the
observer’s evaluative state. Separating these pathways requires intermediate measurements and stronger
designs than a single end-of-task trust scale. Evidence about automation use and human—AI teaming
provides motivations for such experiments, while the model’s precise quantitative predictions remain
untested [60, 6, 13].

The first hypothesis tests a consequence-sensitive action mechanism rather than assuming that cau-
tion implies distrust. The second links the paper’s cognitive processes with the evidence-lineage con-
cerns developed in Section 7 and the structural-access framework of Paper II. Neither hypothesis has
been tested in the present manuscript. Appropriate studies would randomize feasible aspects of the task,
measure attention and memory alongside final choices, and register alternative explanations in advance.
Follow-up studies could examine whether source trust declarations change after experience, whether
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reliance precedes or follows inspection, and whether the effect of source labels differs when advice is
correct, ambiguous, or demonstrably mistaken. These designs require particular care where participants
might infer that an experimental interface itself endorses the underlying source.

The conditional predictions also accommodate ethical considerations. Experiments should use syn-
thetic records or non-identifiable cases where possible, avoid manufacturing harmful reputational allega-
tions, and provide explanations of induced uncertainty. A claim’s epistemic warrant can be independently
significant even when an institution refuses to authorize reliance; conversely, the fact of public endorse-
ment does not retroactively prove the soundness of the underlying evidence. Different actors may bear
the harms of misinformation and of excessive withholding. A serious assessment of trust in relational
histories should therefore report who decides, who can inspect the supporting record, which alternatives
were feasible, and how mistakes may be corrected.

The contribution of this section is a structured account of the gap between warranted belief, expe-
rienced or declared trust, and conduct. A simple threshold proposition makes one source of that gap
transparent: identical confidence can rationally support different actions under different consequences.
A value-of-verification model shows how information-search opportunities create further choices; an
action-conditioned observation law indicates that reliance can subsequently alter the material available
for assessment. The empirical hypotheses make these mechanisms investigable while preserving the
distinction between conditional normative benchmarks and actual human cognition. Section 9 will draw
together measurement strategies for the full cognitive sequence, including the problem of identifying its
intermediate stages from limited observational data.

9 Research Designs and Identification Limits

This section develops an empirical programme for examining the cognitive recognition of relational his-
tories. Its primary research object is the distinction between observable effects of presenting evidence
and the intermediate processes by which human observers attend to, remember, interpret, evaluate, and
act upon that evidence. Sections 2—8 proposed a conditional processing architecture and separate hy-
potheses for attention, reconstruction, attribution, belief updating, testimony evaluation, and practical
reliance. The present section translates those propositions into experimentally manipulable conditions,
stage-sensitive measurements, causal estimands, and historical comparison designs. Its method com-
bines randomized experimental contrasts, explicitly limited causal models, repeated-observer protocols,
and analysis of representational validity. These designs are proposals; the manuscript contains no newly
collected participant data, preregistered experiment, or estimated cognitive effect.

A controlled experiment can establish that one interface changes the average observed assessment
while leaving the psychological explanation underdetermined. This distinction is especially important
for relational evidence. A participant may reach an inaccurate attribution because an original record was
hidden, because an available record was overlooked, because the attribution was remembered without
its provenance, because the observer applied a different legitimate criterion, or because a consequential
choice was constrained by the task. The several outcomes can coincide in a final rating. Treating a sin-
gle favorable assessment or reliance decision as evidence of successful recognition would consequently
confound the distinct research objects of the preceding sections. The programme below therefore gives
priority to identifying an interpretable total effect, measuring intermediate states without assuming per-
fect access to them, and evaluating which stronger explanatory claims the resulting observations can
actually support.

9.1 Controlled Comparisons of Access, Salience, Provenance, and Prior Information

A first experiment can use fictional, non-identifiable knowledge-production histories with an adjudica-
ble documentary record. Each history might contain an original method description, an independently
documented implementation, a later review of the method, and a chain of summaries that vary in their
source dependence. The documents should be constructed so that their substantive content and attribu-
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tion criteria can be specified in advance. Their temporal organization need not be forced into a total order:
independent or only partially ordered activities can be represented as such, with a scoring protocol permit-
ting an explicitly unresolved relation. The experimental manipulation should concern the presentation or
accessibility of these records, rather than the intrinsic historical truth of an actual person’s contribution.

A preregistered factorial design can vary four families of assigned conditions. Access determines
whether the original document can be opened, is reachable through an additional step, or is unavailable
during an initial decision. Salience determines how visually or linguistically prominent a specified item
appears without changing its content; salience must be distinguished from document order and task rel-
evance as far as feasible. Provenance varies whether paths from summaries to their source documents
are inspectable or are presented as unlabeled links. Prior information varies an explicitly disclosed, ex-
perimentally supplied background claim about an author’s earlier work, with the manipulation separated
from real-world identity cues. The resulting conditions should include baseline levels that make the four
manipulations interpretable. An actual study would select a feasible subset of combinations when the
full factorial design exceeds participant or materials resources.

Define Z; € Z as a randomly assigned interface condition for participant—task unit i, Y;(z) as the
outcome that would be observed under condition z, and ¢ as a fixed evaluative question, such as whether
a specific documentary claim is supported. For a prespecified contrast between two complete interface
packages z; and zg, Equation 57 defines the intention-to-treat effect on an outcome scale that must be
named before analysis.

Ty (21, 20; q) = E[Yi(21; q) — Yi(20;9)] - (57)

The expectation in Equation 57 is over the study’s defined participant—task population. Under random-
ized assignment, appropriate measurement, treatment consistency, nonzero allocation probabilities, and
absence of relevant interference, it admits estimation from the difference in assigned-group mean out-
comes. The estimand covers the effect of the assigned interface package, including any changes in
behavior that the package induces. If a participant elects to ignore a displayed record, the intention-to-
treat effect remains defined. Conditioning analysis on the participants who actually opened that record
changes the comparison and may introduce selection bias. A substantive effect on source-identification
accuracy does not, by itself, reveal whether the causal path operated through attention, source memory,
interpretation, or a combination of these processes.

Assignment is also an intervention on a version of an interface, not merely on an abstract property
called provenance or transparency. Two provenance displays with identical labels may differ in scrolling
requirements, screen-reader support, how visibly they distinguish original from derivative records, and
the effort needed to inspect a citation. If versions are behaviorally consequential, consistency cannot
be invoked for a poorly specified treatment category. The experimental protocol should record exe-
cutable interface versions, document accessibility behavior, and archive synthetic stimuli or their re-
producible generation rules. A feature-level claim requires replicated implementations or an explicit
argument about why the feature is the only relevant difference. Randomizing a polished, provenance-
rich interface against a less usable comparison would estimate a package effect and would not isolate
provenance legibility.

A useful extension identifies effect heterogeneity by characteristics measured prior to assignment.
Let GG; be a prespecified, pretreatment observer grouping, such as documented experience with biblio-
graphic research, and suppose both treatment versions are possible within the relevant group. Equation 58
defines the corresponding conditional intention-to-treat contrast.

v (21,20;q | 9) = E[Yi(2159) — Yi(z0;9) | Gi = g]. (58)

Equation 58 does not justify searching many post hoc groups for striking differences. Eligibility, lan-
guage competence, disability accommodations, historical familiarity, and access to training can influence
both task meaning and intervention responsiveness. Comparisons of effects across such groups require
appropriate assignment overlap, sufficient group-specific precision, and explicit attention to whether the
outcome instrument retains comparable meaning. Conditioning on source-opening behavior, confidence
after the task, or an experimentally changed literacy score does not produce this pretreatment contrast.
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Treatment-effect heterogeneity is evidence about a specified population and design, not an intrinsic rank-
ing of the epistemic ability of individuals or social groups.

Factorial assignment can test whether a provenance disclosure changes the impact of a salient sum-
mary. For two binary assigned factors .S (salience) and P (provenance visibility), with other assignments
held at a specified reference condition, Equation 59 defines their interaction on the chosen outcome scale.

Tsp = E[Yi(1,1) = Y;(0,1)] (59)
Here the ordered treatment pair specifies (.S, P), and the equation suppresses the held-fixed factors for
readability. The interaction is scale-dependent: an interaction in response probability need not be present
on a log-odds scale, and vice versa. Randomization can support this comparison under the same design
assumptions as Equation 57; it does not confer psychological meaning on the interaction automatically.
For instance, an effect of provenance visibility that becomes larger under high salience might reflect im-
proved comparison of records, additional curiosity, or the interface drawing attention to a source button.
Stage measurements and alternative interface implementations are needed to differentiate these explana-
tions.

A factorial design should therefore be justified by the contrasts it can estimate with useful precision
rather than by the visual neatness of enumerating combinations. The minimum substantively meaning-
ful effect and the primary unit of randomization must be specified before recruiting participants. Re-
peated tasks per person increase observations but do not supply the same independent information as
additional observers; source histories may also form a second sampling dimension. Simulation-based
planning can represent within-participant and within-document correlations, plausible nonadherence, un-
equal accessibility-related attrition, and the uncertainty of interaction estimates. A study that can estimate
a main effect reasonably precisely may be underpowered for a factor interaction or a small subgroup con-
trast. Sample-size justification should be tied to the inferential target, resource limitations, and plausible
precision, as emphasized in methodological guidance on informative study planning [49]. Preregistra-
tion can specify primary contrasts and their uncertainty summaries, rather than implying that failure to
reject an interaction demonstrates the absence of dependence between features [59].

A preregistration should select a small family of primary outcomes. Candidate outcomes include
accuracy of a proposition-specific attribution against an adjudicated synthetic record, the probability of
choosing an explicit “insufficient evidence” response, a proper-score measure for probability judgments,
and a task-specific reliance decision under defined incentives. Source trust ratings and self-reported con-
fidence should be secondary constructs with separately documented target questions. If accuracy is used,
the adjudication rules must allow uncertainty about partially ordered histories and genuine ambiguity
in contribution standards. Treating reasonable abstention as an error would artificially reward overcon-
fident attribution. The study should report intention-to-treat contrasts even when actual exposure rates
differ between conditions, together with assigned-condition adherence and comprehension measures.

9.2 Stage-Sensitive Measurement and the Limits of Cognitive Mediation

A single dependent variable cannot establish a mechanism connecting an interface intervention to a fi-
nal decision. The experiment should therefore obtain several kinds of evidence, each with an explicit
temporal and conceptual role. Interface logs can record which records became available, were opened,
and remained displayed; dwell time and pointer movements can provide coarse measures of encounter
behavior. Gaze measurement, where technically feasible and consensually collected, may offer another
indicator of visual orientation. These measures concern behavioral allocation of attention under an in-
terface. They do not guarantee reading, semantic comprehension, or later retention. Eye location also
varies with individual viewing practices and accessibility technology, creating measurement differences
that should be evaluated rather than treated as cognitive deficits.

Memory should be assessed through separate tasks. A content-recognition task asks whether the
participant recalls a documentary statement. A source-discrimination task requires distinguishing the
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originating record from a subsequent summary, including an “unknown” option. A provenance task
asks which reports derived from the same original document. A partial-order reconstruction task permits
participants to represent “preceded,” “followed,” and “not determined by the record” relations. Imme-
diate retrieval probes can themselves redirect attention or change subsequent encoding. Accordingly, a
design that measures every proposed stage in the same trial may interfere with the natural sequence being
studied. One remedy is to randomize measurement schedules, assigning some participants to minimally
probed tasks and others to stage-specific probes, and to compare their final performance. Such a com-
parison estimates measurement reactivity as an experimental effect; it does not eliminate the possibility
that unobserved mental processing differs across schedules.

To formalize this comparison, let B; € {0,1} indicate a randomized intermediate-probe regime,
where B = 1 introduces a source-memory question before the final judgment and B = 0 defers that
question until afterward. Let Y;(z, b) be the final outcome under interface assignment z and probe regime
b. A factorial experiment can estimate the effect of the probe policy within interface condition z:

05(2) = E[Yi(2,1) — Yi(2,0)]. (60)

This contrast is distinguishable from the effect of improving memory itself. A pre-outcome probe may
redirect search, rehearse an attribution, suggest a criterion, or reveal the experimenter’s interest. In a
follow-up experiment, investigators could vary probe content and placement to bound some of these
alternative explanations. Such comparisons require that probe regimes be assigned and described before
outcome observation. They cannot retroactively identify an unmeasured psychological state by observing
a correlation between recalled provenance and later trust.

Time-indexed observations should likewise be tied to the study’s operational event records, not el-
evated into a unique psychological order. An opening log timestamps an interface event; it does not
establish when a representation formed or when one cognitive process ceased. Source understanding and
remembered impressions may reciprocally modify one another during the task. Accordingly, analyses
may compare different process models and measurement schedules instead of requiring that all observers
instantiate a single linear chain. An observed order of button presses is a feature of the task environment,
while the proposed dependence among cognitive states remains a separately testable hypothesis.

Interpretation should be probed using task-specific questions that distinguish documentary recogni-
tion from normative attribution. After a participant identifies an original source, the study might ask
about novelty of a conceptual method, reliability of an implementation, and responsibility for a subse-
quent application in separate questions. Before labeling responses as biased, investigators should deter-
mine whether observers understood the same attribution criteria. Within-observer comparisons can hold
the document history fixed while varying a stated criterion, such as priority of public disclosure versus
independent technical replication. Differences in resulting ratings may reflect coherent criterion use.
Contradictions or inconsistent applications of a stated criterion form a different outcome, and their detec-
tion requires repeated or closely matched instances rather than one disagreement with an investigator’s
preferred answer.

Let M; denote an unobserved cognitive state or collection of states relevant to a theory, and let
W; denote a vector of recorded proxies, such as opening logs, recognition responses, and gaze-derived
indicators. A measurement model is expressed by Equation 61, conditional on the experimental task c
and the assigned interface Z;.

PW,=w|M;=m,Z;=2z,¢c) = Ky(w | m,z,c). (61)

Equation 61 names a conditional observation law and does not claim the latent cognitive state is uniquely
recoverable. Distinct combinations of attention, memory, and interpretation can induce the same distri-
bution of proxy responses. Measurement invariance across assigned interfaces, languages, and observer
groups must be evaluated if common parameter values are imposed. A visually complex interface could
change both the underlying attention process and the relation between that process and a dwell-time mea-
surement. Construct validity therefore requires additional evidence beyond the internal consistency of
questionnaire items or a convenient factorization [23].
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The distinction between a total effect and a path-specific causal claim is especially consequential.
A hypothetical sequence might be described as interface assignment 7, attention A, encoding M, in-
terpretation /, and final judgment Y. The sequence can be a useful bookkeeping representation, and
the conditional laws in Section 2 specify an exploratory processing model. Yet randomization of Z
does not randomize A, M, or I. Participants’ fatigue, expertise, earlier beliefs, and motivation can
jointly affect encounter behavior and judgments. Even perfect measurement of the proposed interme-
diates would therefore leave mediator—outcome confounding as a potential problem. Identification of
particular mediation effects depends on additional assumptions and sensitivity analysis, as the general
causal-mediation literature emphasizes [35]. If an interface changes an intermediate variable that then
confounds a later mediator—outcome relationship, conventional natural effect decompositions encounter
still stronger identification problems [82]. Such decompositions should be treated as optional, separately
justified extensions rather than automatically reported percentages of a total effect.

The practical implication is to prioritize interventions on specific stages when feasible. An indepen-
dently randomized interruption can test the effect of allocating an additional inspection opportunity; a
source-memory cue can test an effect on source discrimination; an unambiguous statement of the attribu-
tion criterion can test a framing effect. Each intervention may still influence several processes. Claims
about the effect of providing the cue are usually more defensible than claims that its influence flowed
exclusively through a single latent cognitive variable. Sequential randomization or carefully designed re-
peated experiments can refine those comparisons, but the timing and consequences of earlier tasks must
be represented explicitly. The study should report the effects of interventions in language matching the
variables actually assigned and the outcomes actually observed.

A more ambitious longitudinal experiment may assign interface opportunities in stages according
to an investigator-specified rule: for example, an initial source-access policy followed by a randomly
assigned offer of supplementary lineage information among all participants meeting a prespecified eligi-
bility rule. Let H;; denote the measured record available before assignment at study decision k, let Z;
be that assignment, and let dy(H;x) be a proposed policy. Comparisons between dynamic regimes then
concern the outcomes under the implemented policy sequence. They require sequential consistency, ap-
propriate positivity, well-defined assignment histories, and conditional exchangeability of each assigned
decision; randomized sequential decisions can help defend the latter within an experiment. Analyses
of nonrandom historical policy sequences require stronger justification and measured time-varying con-
founders [30]. A history recorded by the experiment should be understood as a conditional ordering of
measured decisions and observations. It is not evidence that past, present, and future constitute fixed
ontological primitives in the relational system under study.

A diagram of hypothesized observables and confounders should accompany any mechanism analysis.
Investigators should specify which variables are interventions, which are outcomes, which are merely
observed after assignment, and which variables represent previous conditions or selection into the study.
Candidate negative-control measures or neutral interface manipulations may reveal some residual biases;
they do not conclusively validate the absence of all confounding. Competing explanations, including dif-
ferences in linguistic comprehension, active source search, criterion selection, and compulsory reliance,
should be articulated before the design is interpreted as evidence for a particular cognitive stage. The
study may support a local empirical regularity while leaving its mechanistic explanation plural.

9.3 Within-Observer Tasks, Source Dependence, and Interference

Recognition of relational evidence unfolds through sequences of exposures. A design can present sev-
eral fictional histories to the same observer, vary the dependencies among their reported sources, and
revisit some materials after a delay. This permits estimation of learning, fatigue, source confusion, and
carryover under controlled task histories. The order of tasks should be randomized or counterbalanced
as appropriate, and the assignment mechanism documented. A response to a repeated history may reflect
earlier memory or a changed strategy rather than the current display alone. The analyst should therefore
index the condition by an exposure history when prior assignments can affect later potential outcomes.
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Random intercepts and participant-level clustering can account for some dependence in analysis, but a
statistical correlation structure cannot repair a design whose causal intervention is ill-defined.

An especially informative contrast varies evidence lineage while holding the surface number of re-
ports constant. One condition presents three separately produced observations of a documented claim;
another presents three fluent summaries derived from a single observation. The wording, length, and
basic salience of the reports should be matched as far as the intended manipulation permits. Participants
can then be asked to identify the number of independent origins, estimate confidence in the claim, and
choose whether to inspect a primary record. Such a study directly targets the conceptual distinction of
Section 7. It can also test whether displaying a lineage diagram improves source discrimination at the
cost of increased processing time. A favorable average effect is only one possible result; poorly designed
visualizations may distract observers or generate false assurances of independence.

A manipulation must distinguish documentary independence from merely different speaker identities.
Three human narrators may have consulted the same archive; a human reporter and an Al-generated
summary can share one textual source; two distinct documents may copy earlier material without making
their dependency explicit. Conversely, separate observations can contain dependent errors arising from
common instruments, shared measurement conditions, or common interpretive assumptions. The analyst
should stipulate what independence means under the synthetic data-generating mechanism, and should
test the participant’s ability to track that definition. Counting visibly distinct interfaces or distinct nominal
communicators as independent evidence would reproduce the very inferential error the experiment is
intended to study.

Socially interactive studies introduce another complication. Participants may exchange findings,
correct one another’s source identifications, or pass along claims before their own judgment is measured.
An individual assignment can then affect another participant’s exposure. For an assignment vector Z and
an explicitly chosen exposure mapping g;(Z), Equation 62 states a possible restriction on the potential
outcomes under interference.

Yi(Z) = Yilgi(Z)). (62)

Equation 62 requires that the selected exposure mapping capture every aspect of the assignment vector
relevant to the outcome. This is an assumption to investigate, not a property of social influence guar-
anteed by defining g;. The mapping could classify participants by their own interface assignment and
the number or configuration of neighbors who received provenance information. If the mapping is cred-
ible, network-aware randomization and estimation methods can make corresponding causal contrasts
interpretable; the validity of the mapping, allocation probabilities, and dependence assumptions remains
central [4]. Where investigators cannot justify an exposure mapping, descriptive network comparisons
should be presented as such. Cluster randomization may reduce cross-condition contamination while
changing the estimand and requiring enough independently randomized clusters.

The selection of a cluster is itself a theoretical decision. Randomizing by discussion group can limit
immediate information sharing, yet participants may communicate across groups through external net-
works, shared archives, or generative-Al tools. Conversely, artificially forbidding all communication can
remove the collective practices of verification that an institutional intervention is intended to support. Re-
searchers should specify a credible partial interference boundary only when communication pathways
warrant it, record permitted collaboration and observed sharing, and distinguish the direct assignment
effect from spillover-related contrasts. A cluster-level policy effect includes the collective environment
that the assignment changes; an individual-level effect in isolation may not transport to that environment.
Network evidence is particularly sensitive to missing relationships and the investigator’s choice of rela-
tional representation, so neither a graph visualization nor a network regression supplies identification by
itself.

Historically occurring social recognition is more open-ended than a laboratory network. A new in-
dex, translation, publication, or intermediary may change one observer’s search behavior and, indirectly,
the evidence others encounter. There can be multiple feedback loops and evolving network boundaries.
Rather than forcing those dynamics into a predetermined chronology, a longitudinal design can document
dated record availability, exposure opportunities, actual consultations, observed attribution statements,
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and later corrections. The inferential target should be specified at the scale justified by the data: a change
in access conditions, a participant’s judgment following an encounter, or a diffusion pattern across a
social network. Historical sequences alone rarely isolate a uniquely cognitive causal pathway. Obser-
vational case studies can enrich mechanism formation and help identify plausible boundary conditions,
with causal conclusions qualified accordingly.

9.4 Missing Outcomes, Construct Validity, and Researcher Degrees of Freedom

Data on cognitive stages will generally be incomplete. Some participants will fail to open a source, some
will decline a memory probe, and some will discontinue a task. Such patterns may be substantively
important: refusal to examine evidence can itself be a behavioral response to the intervention. Other
missing outcomes can reflect fatigue, comprehension difficulties, technical incompatibility, accessibil-
ity constraints, or ethical withdrawal. Reporting only participants with a complete series of responses
may therefore change the participant population and create differences between assigned conditions. The
missing-data literature distinguishes circumstances in which a response process may be treated as ignor-
able from circumstances requiring explicit modeling and sensitivity analysis [67]. Random assignment
does not, by itself, justify the assumption that post-assignment missingness is independent of the unob-
served outcome.

Let R;(z) indicate whether the principal outcome would be measured under assignment z, and Y;(z)
its value whether observed or missing. Equation 63 expresses the mean that a complete-case analysis
estimates in an assigned condition.

ElY; | Z; = z, R; = 1] = E[Yi(2) | Ri(2) = 1]. (63)

The equality in Equation 63 assumes randomized assignment, treatment consistency, and no relevant in-
terference; it does not equate the selected conditional mean to the full-population quantity E[Y;(z)]. If the
intervention changes which participants finish the study, the complete-case contrast can compare differ-
ent selected populations. A defensible analysis should report retention by assignment and outcome, char-
acterize observable predictors of missingness, and provide sensitivity analyses for unobserved outcomes.
For a binary outcome, transparent worst-case bounds can sometimes be obtained using observed counts
and the possible values of missing cases. Narrower conclusions require further restrictions justified by
the actual design and evidence; they cannot be manufactured by treating the unanswered questionnaire
as a negative answer.

For an outcome known to lie in [0, 1], a simple design-based bound makes the inferential loss concrete.
Write p, = P(R;(z) = 1) and pt, obs = E[Yi(2) | Ri(2) = 1] when p, > 0. With no information about
the unmeasured outcomes other than their range, Equation 64 bounds the full-condition mean:

Dz, 0bs < E[E(Z)] < Dzlhz,0bs T (1 _pz)' (64)

Under the trial’s randomization and measurement conditions, observed assignment-specific completion
rates and responses can estimate the quantities on the right-hand side. Subtracting the upper bound for
zo from the lower bound for z1, and conversely, gives a bounded interval for an assignment contrast.
Those bounds may be wide; their width is itself informative about what was not measured. Parametric
missingness models and multiple imputation are not automatic improvements. Their assumptions should
be recorded, and sensitivity scenarios should cover withdrawal related to unmeasured comprehension,
source skepticism, or fatigue.

In observational studies, a complementary difficulty arises before missing-outcome analysis: access
to documentary evidence can be related to prior expertise, institutional privilege, motivation, and the
eventual recognition outcome. A comparison of observers with and without original-source access then
mixes the consequences of access with selection into access. A credible design should describe the target
intervention, the backdoor paths it seeks to block, observed overlap, and how poorly measured covari-
ates could affect the result. Structured sensitivity analysis for residual confounding can be informative,
but summary metrics apply only on the scales and under the assumptions for which they were defined
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[81]. No scalar robustness statistic replaces a substantive study of selection into archives, institutions, or
evaluation opportunities.

Construct validity presents a parallel problem. Source-recognition accuracy, confidence calibration,
trust in a communicator, and reliance under an incentive scheme are distinguishable constructs. Their
responses may nevertheless be correlated, and any particular measurement instrument may partly cap-
ture several of them. A question labeled “trust” can be interpreted as reliability, honesty, familiarity,
willingness to collaborate, or confidence in one claim. Surveys should identify the response target, spec-
ify a reference time and task, and assess comprehension across participant groups. Translation of test
materials should preserve the functional meaning of instructions as well as lexical content, with ambi-
guity explicitly documented. Linguistic, cultural, disciplinary, and accessibility differences may alter
measurement conditions. Comparative results need evidence that their instruments measure sufficiently
comparable constructs; translated wording alone does not establish equivalence.

Where multi-item scales are used, analyses can investigate whether item structure and loadings be-
have comparably across languages, accessible presentation modalities, expert strata, and repeated en-
counters. Configural, metric, and scalar conditions answer different comparison questions; the strongest
condition is not needed for every estimand, but a claim about latent means requires a defensible link
between the response scale and the construct across groups [63]. For direct behavioral outcomes, invari-
ance questions do not disappear: the meaning of a source-opening action can change when one interface
requires extra steps or a participant uses assistive technology. Researchers should document differential
item functioning, equivalent task affordances, response-mapping ambiguity, and the limits of any trans-
lated benchmark. Evidence that a manipulation changes one group’s observed score more than another
group’s score does not alone license a claim about group differences in underlying competence.

Data-processing decisions also change apparent results. Investigators must decide how to score
partial-order answers, combine repeated tasks, handle response times, exclude failed comprehension
trials, and aggregate confidence ratings. Each choice can alter the statistical contrast. A preregistered
primary analysis should state its outcome scales, handling of unanswered questions, exclusion rules, fam-
ily of planned hypotheses, and uncertainty intervals. Supplementary analyses may investigate sensible
alternative scoring and selection rules. The principle of examining a range of defensible analysis deci-
sions is supported by methodological work on multiverse analyses [74]. Such analysis should not be
converted into a search for a preferred significant result. Report the whole prespecified range, identify
consequential decisions, and distinguish exploratory results from confirmatory tests.

A reproducible report should contain the synthetic materials or a reproducible generator, condition-
assignment probabilities, interface versions, an analysis plan with time-stamped deviations, documented
scoring rules for partial orders and abstentions, de-identified data where disclosure is ethically possible,
and code sufficient to reproduce figures and estimates. A preregistration is an explicit record of prior
analytic commitments, rather than a guarantee of theoretical validity [59]. Investigators should report
effect sizes and uncertainty intervals, substantively informative null or reversed estimates, multiplicity
handling for families of outcomes, and failed assumptions. If the target is a bound or a descriptive pattern
rather than a point estimate, that target should be reported as such. Findings should not be reformulated as
universal psychological laws when they are supported only by a particular sample, document generator,
task, and instrument.

Table 9 summarizes a feasible stage-resolved measurement programme. Its columns deliberately
separate target constructs from the quantities an experiment can directly observe and the ambiguities
that persist.

Hypothesis 9.1 (Stage-sensitive discrimination under provenance disclosure). In a controlled documen-
tary task that matches substantive evidence and report fluency, accurate and comprehensible disclosure
of report lineage should improve discrimination between independent and derivative testimony, relative
to an interface that conceals lineage. The predicted gain concerns source discrimination; improvements
in confidence calibration, overall trust, or reliance require separate tests. High information density, poor
interface comprehension, and misleading metadata may attenuate or reverse the proposed effect.
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Table 9: Stage-sensitive research designs for cognitive recognition and their inferential boundaries.

Analytical target Manipulation and observable Identification safeguard

Evidence encounter = Randomized access and salience; Opening does not demonstrate
source-opening logs comprehension; report assignment effects

Content and source  Delayed content recognition and origin Probe reactivity, guessing and

memory discrimination reconstructive error

Relational Partially ordered history task; provenance Permit unresolved orders; stipulate

reconstruction dependency response documentary ground truth

Interpretive Randomized criteria; criterion-specific Distinguish warranted criterion differences

attribution contribution rating from inconsistency

Belief revision Elicited priors and posteriors; diagnostic Elicitation effects and the defended
evidence variation benchmark model

Testimony Independent versus derivative source Preserve common-origin structure;

evaluation lineages separate fluency from independence

Declared trust and Target-specific trust question; stakes and Feasible alternatives, incentives, and

reliance action choice obligations affect behavior

Historical extension  Index or access change; dated Time-varying selection, confounding,
consultations and responses spillovers and record changes

Hypothesis 9.2 (Dissociation between evaluation and practical response). When proposition-specific
evidence and the elicitation of belief are held comparable, experimentally changing the consequences
and reversibility of a reliance decision should change action patterns even if mean probability judgments
remain stable. The claim is conditional on comprehension of the payoff structure and on viable alternative
actions; any observed belief changes should be reported rather than assumed absent.

The first hypothesis is directed at the distinction between document lineage and repeated appearance.
The second separates decision-theoretic effects from epistemic belief revision. Neither requires a fixed
inventory of event types or a single canonical model of historical relations. The experimental objects
can be constructed under multiple representations, and an analyst can test how changing the coding of a
relational history alters measured effects.

Hypothesis 9.3 (Probe-induced change in source discrimination). For a source-discrimination task
whose documentary evidence and assigned interface remain comparable, the introduction of a source-
origin probe before final assessment will change the distribution of final source-origin classifications
relative to a deferred-probe condition. The direction of change is intentionally unspecified: probing
can facilitate retrieval, heighten scrutiny, distract from substantive evidence, or introduce an unwanted
hint. A null effect with informative precision or a result limited to particular tasks would delimit the
measurement-reactivity account. Randomized probe timing estimates an intervention effect and cannot,
on its own, identify a unique cognitive mediator.

This is particularly important when new evidence changes the appropriate individuation of events or
reveals previously unrecorded dependencies. Stability across alternative justified representations would
strengthen an empirical claim; sensitivity would indicate a boundary of its generalization.

9.5 Ethical Conditions and Historical Generalization

Controlled evidence experiments make it possible to stipulate an adjudicable record and to avoid expos-
ing identifiable people to unsupported allegations about originality, competence, or integrity. Synthetic
documentary histories should be realistic enough to test retrieval and source attribution, but they should
be expressly identified as experimental materials and constructed without appropriating a real individ-
ual’s disputed contribution history. Participant information should explain relevant tasks, data collection,
and any authorized use of temporary deception, with a proportionate debriefing procedure when decep-
tion is methodologically justified. Personal identifiers and any collected gaze or behavioral traces require
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minimization, security safeguards, retention limits, and consent procedures consistent with applicable in-
stitutional and legal requirements. Claims about source competence and integrity should be framed as
task-specific judgments, not generalized moral labels.

Researchers should also distinguish ethically relevant consequences borne by different participants
and groups. An intervention that improves mean source discrimination may increase effort, fatigue, or
accessibility burdens for certain observers. A highly detailed provenance display can help experts yet
overwhelm people with limited time, screen-reader compatibility, or domain familiarity. Research de-
sign should therefore evaluate burden, comprehension, and opportunity costs as outcomes alongside ac-
curacy. The practical objective is not to maximize skepticism indiscriminately. Some forms of necessary
reliance permit cooperation when exhaustive individual verification is infeasible. An ethically defensible
interface supports proportionate examination, uncertainty expression, correction, and accessible routes
to pertinent evidence.

Historical-materialist interpretation calls for attention to the conditions under which cognitive per-
formance is realized. Training, language resources, time for checking, maintained repositories, access
rights, and the distribution of verification labor affect which tasks an observer can complete. Two ob-
servers with similar cognitive abilities may exhibit different measured recognition because their available
resources and permissions differ. Experimental randomization can isolate some of these factors locally;
the broader historical processes producing them remain outside the identification of a laboratory treat-
ment contrast. A multi-site programme can compare different institutional arrangements and linguistic
settings, yet cross-site measurement equivalence, case selection, and differences in the meaning of recog-
nition tasks would still require direct investigation.

A laboratory study’s average assignment effect is defined for the participants and documentary tasks
entering that study. Extending it to librarians, public researchers, multilingual professional communities,
or evaluators operating under restricted-access institutions requires a distinct transport question. For
a pretreatment covariate vector X sufficient to characterize relevant effect heterogeneity, a proposed
target-population effect might be expressed as Equation 65:

TT(Zl,Z()) = /TS(Zl,ZO ‘ ]7) dFT(LL’) (65)

Here 75(- | x) is the trial-population conditional effect and F7 the target-population covariate distribu-
tion. The expression is justified as a transport formula only under suitable invariance of those conditional
effects, sufficient covariate coverage and overlap, compatible definitions of the treatment and outcome,
and defensible sampling or adjustment methods. Equation 65 is not a general law of recognition and
does not imply that a laboratory task’s scoring rubric retains its meaning in a different institution. Work
on generalizability of experiments illustrates both the relevance of differences between study samples
and intended populations and the limits of adjustment when their characteristics scarcely overlap [77].

Historical comparisons introduce further nontransportable mechanisms. An index change can occur
alongside a new funding rule, a change in staffing, a platform redesign, or shifts in the value of producing
documentary evidence. Organizations also may respond to anticipated evaluation rules, while those
rules are themselves revised after disputes. Each causal target must specify the intervention version, its
implementation setting, the observational interval or partial order of relevant records, and the comparison
that remains plausible. Documentary traces preserve evidence about processes that occurred; they rarely
capture every opportunity not taken or every suppressed attempt to contest an attribution. A controlled
finding concerning recognition of a fictional inventor cannot alone establish the social distribution of
credit, the legitimacy of an institution, or long-term changes in knowledge production. These require
complementary historical, institutional, and participatory evidence and a separate normative argument
[70].

The interface with the companion papers should remain explicit. Paper II concerns historically chang-
ing structures through which evidence becomes accessible, while this paper specifies cognitive transitions
conditional on that access. Paper IV will examine power over opportunities to define and govern epis-
temic arrangements; the present section treats those opportunities as contextual variables or externally
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assigned interventions when empirical identification permits. Paper V concerns broader circulation of re-
lational warrants and the associated consequences for collective value recognition. The designs proposed
here can inform those investigations, but a measured laboratory improvement in source discrimination
does not automatically establish political legitimacy, distributive justice, or beneficial social circulation.
Such outcomes require independent concepts and evidence.

A feasible research programme should proceed cumulatively. An initial preregistered experiment can
test a limited two-factor comparison with a small number of primary outcomes and a synthetic ground
truth. A second study can add independent measurements of content memory, source attribution, and
interpretation, explicitly testing the reactivity of those measurements. A third study can investigate re-
peated encounters and source dependency under randomized task histories. Subsequent observational
work can examine historical changes in discovery infrastructures, with cautious claims about causation
and extensive documentation of what remained unobserved. Across studies, reports should retain null
findings, unexpected reversals, alternative justified codings, and unresolved causal pathways. These
outcomes are intellectually significant: they establish where the conditional framework fails, where it
remains too coarse, or where a rival account more adequately describes cognitive recognition.

This section provides an empirical interpretation of the full architecture without converting its for-
mal order into an assumed psychological chronology. Controlled assignment can estimate effects of
specified evidentiary interfaces. Stage-sensitive measures can narrow the family of plausible cognitive
explanations while remaining imperfect proxies. Causal mediation, missingness, repeated observation,
and social interference impose additional assumptions that must be checked or acknowledged. Histori-
cally situated comparisons can enrich the analysis of material conditions for recognition without deriving
institutional consequences directly from laboratory behavior. Section 10 will synthesize these contribu-
tions, their limits, and their relation to the larger research programme.

10 Conclusion

The inquiry developed in this paper concerns the cognitive conditions under which an observer recog-
nizes and evaluates an evidence-bearing relational history. Its objective has been to make the interval
between documentary access and human assessment analytically tractable, while preserving the plural-
ity of cognitive mechanisms through which evidence is selected, remembered, interpreted, and used.
The resulting account is a conditional research framework. It identifies distinctions, formal benchmarks,
and empirically discriminable hypotheses, with recognition, justified assessment, and practical reliance
treated as related but separate outcomes. Its contribution is best understood as an integration directed
toward relational histories whose provenance, dependencies, and historical ordering may be incomplete
or contested. The framework neither establishes a universal sequence of mental operations nor reports
that its proposed pathways have been confirmed in participants.

The theoretical claim concerns a relation among levels of description, rather than a new unitary vari-
able called recognition. An archival system can represent evidence, an observer can form a belief about
that evidence, and an organization can treat the resulting judgment as a reason for action. Success at one
level is not sufficient for success at the others. In particular, an accurate answer on a constrained attribu-
tion task can coexist with an inability to explain the source chain, just as an accurate reconstruction of a
source chain can coexist with a disputed evaluation of a contribution. The paper therefore recommends
defining outcomes against a specified proposition, documentary record, interpretive criterion, observer
population, and practical decision. Without that specification, aggregate “recognition” measures may
mix different accomplishments and different errors. This is a conceptual and methodological recommen-
dation, not a claim that one measurement instrument can exhaust the meaning of recognition.

The first conclusion concerns the discontinuity between the availability of evidence and its cognitive
realization. A repository or evidentiary interface may make a record accessible to an observer who never
inspects it. The observer may inspect the record without retaining its source, remember its content while
misidentifying its provenance, or reconstruct the provenance accurately while applying a different evalua-
tive criterion. These possibilities have different explanations and admit different corrective interventions.
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Section 2 specified an observer-, task-, and representation-conditioned family of processing kernels for
describing those transitions. The proposed factorization provides a way of recording dependencies and
making assumptions explicit. It leaves open whether a given experiment or historical setting requires
recurrent, parallel, partially ordered, or jointly determined processing models. An externally recorded
order of presentation does not, by itself, establish a uniquely ordered sequence of psychological states.

This distinction matters for the study of intellectual contributions and other relational histories. The
historical record made available to a researcher is usually assembled through documentary practices, de-
scriptions, classifications, and selective preservation. What qualifies as a distinct contribution or relevant
relation depends in part on the question being asked. The representation of an archive as a single narrative
can conceal uncertain provenance, joint activity, contested interpretation, or evidence supporting only
a partial ordering. Cognitive recognition therefore includes the capacity to preserve uncertainty about
origins and relations where the available record warrants it. A participant who selects an “undetermined”
source or refuses to assign a unique chronology may perform the epistemic task more appropriately than
one who supplies an apparently complete but unsupported history. Measurement systems that reward
confident completion alone risk misclassifying responsible uncertainty as failed recognition.

The available representation also shapes what can count as a correction. A graph of citations, a
chronological narrative, and an interactive archive can expose different relations from an identical un-
derlying set of documents. Their apparent agreement cannot automatically establish a representation-
independent history, because the documents themselves may be missing, selectively preserved, or as-
signed different evidentiary roles. An observer may rationally defer an attribution until competing source
hypotheses can be compared, yet this act of deferral can be invisible to an evaluation rubric that demands
a single author, date, or originating node. An appropriate task design should therefore distinguish un-
supported completion, contradiction by the stipulated record, accurate reconstruction, and defensible
nonresolution. A system that leaves provenance visibly contestable can be more informative than one
that resolves uncertainty through silent interpolation. Whether such a design improves actual human
judgment remains an experimental question.

A second conclusion concerns selective encounter. Section 3 distinguished statistical surprisal rela-
tive to an observer’s reference distribution from perceptual salience, task relevance, expected informa-
tional benefit, and processing cost. These attributes can vary independently. An unusual encounter may
redirect attention toward a pertinent earlier record, while a familiar and unremarkable document may
carry the most diagnostic information for a source-attribution task. High surprise is therefore a candi-
date influence on attention allocation, subject to available resources, rather than a general measure of
truth, contribution quality, or warranted trust. Equally, an interface that succeeds in capturing atten-
tion may reduce the attention available for corroborating materials. Whether its net effect is beneficial
depends on the evidentiary task, the alternatives displaced, and the consequences of incomplete exam-
ination. Empirical work should compare such outcomes under specified workloads rather than infer
epistemic improvement from engagement or novelty alone.

An important consequence is that the epistemic effect of highlighting one record depends on the
records it displaces. Search ordering, alert timing, citation previews, and the number of verification
steps can change a finite observer’s opportunity set even when the underlying archive is held fixed. Im-
provements in initial encounter may therefore be accompanied by worse source discrimination, reduced
scrutiny of less conspicuous alternatives, or unequal gains between observers with different prior ex-
pertise. This possibility calls for comparisons of complete task performance, including omissions and
verification costs, rather than attention captured per item. It also motivates recording the reference distri-
bution relative to which “novelty” or “surprise” was computed; a surprising event for one observer may
be familiar to another, and surprise alone carries no verdict about epistemic value.

The treatment of memory extends this analysis into the reconstruction of relationships. Section 4
differentiated remembering a documentary proposition from remembering its origin and reconstructing
relations among its producers, summaries, and subsequent applications. A coherent recollection can
preserve a claim while substituting a familiar commentator for its originating source. Repetition may
increase accessibility and subjective familiarity without increasing provenance accuracy. The problem
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becomes especially difficult when an observer receives derivative representations that omit source iden-
tifiers or compress distinctions among actors and contributions. The formal source-identification result
established only a conditional limit for indistinguishable evidence under specified prior assumptions; it
did not establish a universal bound on human memory. The associated experiments need independent
measures of content recognition, source discrimination, and uncertainty about the relational ordering.
They also need to consider that the act of measuring memory may itself change subsequent recall and
inquiry.

Memory-based recognition makes epistemic repair a distinct research object. A provenance reminder
might recover an omitted source, but the same reminder can direct attention, supply new information, or
prime a response believed to be desirable. Source-tag displays and retrieval exercises should conse-
quently be evaluated against carefully matched alternatives, with measurements of both immediate an-
swers and later independent reconstruction. The paper’s formal indistinguishability argument does not
imply that documentary verification is futile. It specifies a reason that additional discriminating records
may matter, while leaving open whether an individual observer will locate, understand, and incorporate
them. In practical settings, a durable link to a primary record may help an observer re-open a claim with-
out presuming that human memory faithfully preserves the prior encounter. What should be retained is
the possibility of correction, alongside an explicit account of what remained uncertain.

Interpretation provides a further source of heterogeneity among observers who have encountered and
remembered similar records. Section 5 separated recognizing what someone demonstrably did from eval-
uating the significance of that action for originality, competence, responsibility, or technical reliability.
Distinct tasks may legitimately require different standards. A researcher evaluating conceptual prior-
ity may inspect different features from a reviewer assessing whether an implementation is reproducible.
Disciplinary expertise and language can alter which distinctions are intelligible and which ambiguities
remain unresolved. Motivated reasoning and schema-consistent assimilation are additional candidates
for distortion, but disagreement alone does not establish their presence. A credible investigation must
specify the evaluative question, identify admissible evidence, and compare the observer’s application of
a criterion with an appropriate task-specific standard. The cognitive framework thereby accommodates
both justified plural assessments and errors arising from incomplete or selectively construed evidence.

Attribution also has a counterfactual dimension that a static accuracy score may miss. If the same
documented action is assigned to a well-known scholar rather than an unfamiliar contributor, an altered
assessment could arise from a legitimate belief about domain expertise, an irrelevant prestige cue, or
a changed interpretation of the task. These explanations require different controls. Concealed and dis-
closed identity conditions can reveal an average cue effect on a specified outcome, but they cannot, with-
out further measures, identify the participant’s underlying reason. A criterion-sensitive analysis should
ask whether reputation provides evidence pertinent to the exact claim, whether the rubric licenses that
evidence, and whether comparable information is available for differently situated contributors. Similar
caution applies to translation and automated summaries: a fluent account can aid comprehension while
deleting distinctions that the substantive attribution task requires.

The paper’s account of belief revision provides a normative comparison without converting norma-
tive consistency into a descriptive psychology. Section 6 distinguished an observation’s unlikelihood
from its likelihood ratio with respect to a specified proposition. An event can be unexpected under a ref-
erence distribution yet have little bearing on whether an attribution claim is correct. Evidence can also be
unsurprising while supplying strong reasons to revise an established judgment. Bayesian updating offers
a conditional benchmark when hypotheses, observation models, and prior information are well defined.
Actual observers may approximate, simplify, or depart from this benchmark because of limited resources,
mistaken dependencies, inaccessible alternatives, or other mechanisms. Positive, null, and negative re-
visions are therefore possible outcomes of newly examined evidence. A decrease in confidence after
encountering a previously hidden inconsistency can represent improved epistemic calibration, even if it
appears as diminished trust in a simple rating instrument.

One further implication concerns the evidentiary meaning of absence. An unsuccessful search for
an earlier document may update belief about a source claim only to the extent that the search procedure
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would probably have found the document had it existed in the relevant collection. Coverage, indexing
decisions, search languages, archival loss, and the observer’s query strategy matter to this likelihood. A
failure to locate material is thus different from a documented contradiction, and repeated unsuccessful
searches are not automatically independent negative evidence. Stating these conditions guards against a
common slide from “not encountered” to “not produced.” The present framework cannot reconstruct an
unseen historical contribution from a formal probability alone; it can, however, make the assumptions
behind an inference of absence inspectable and open to challenge.

The distinction between corroboration and circulation sharpens the treatment of communicated evi-
dence. Section 7 considered testimony about the same relational history as potentially dependent on ear-
lier reports. Several polished explanations, endorsements, or machine-generated summaries may derive
from one evidentiary origin. Their numerical multiplication does not, without additional assumptions,
multiply the underlying likelihood evidence. The deterministic-retelling result expresses a particularly
clear case: a fully known transformation of an already observed report supplies no additional likelihood
information about the original target proposition. More complex mediated chains may omit, combine,
or add information and must be analyzed with their transmission and source-dependence assumptions
made explicit. Derivative representations may improve intelligibility or enable access to a document that
otherwise remains unexamined, even while providing no independent corroboration of its substantive as-
sertion. These distinct benefits and risks explain why source lineage is relevant to cognitive vigilance in
both interpersonal and human—AI-mediated communication.

There are also distinct meanings of verification along a mediated chain. Checking that an article
exists, checking that a citation points to that article, checking that the article states the attributed claim,
and assessing whether the claim is supported by primary evidence are different activities. A citation
badge or machine-generated reference may raise perceived credibility while completing none of the latter
tasks. A derived account can nevertheless assist legitimate inquiry when it preserves links, distinguishes
quotation from interpretation, and allows an observer to inspect conflicting sources. Thus the appropriate
comparison for automated mediation is neither indiscriminate acceptance nor indiscriminate rejection. It
is a task-dependent analysis of the information added, lost, selected, or made practically examinable,
together with the costs imposed on the person asked to verify it.

A further conclusion separates judgments about evidence from decisions undertaken on their basis.
Section 8 distinguished epistemic warrant, subjective confidence, declared trust, and observable reliance.
Beliefs influence decisions in conjunction with action costs, available alternatives, the feasibility of verifi-
cation, and institutional constraints. Identical subjective confidence can rationally accompany divergent
decisions when the consequences of an error differ. The decision-threshold result established this impli-
cation within a deliberately restricted expected-utility model, and its generality is limited by that model’s
assumptions. A refusal to delegate can express reasonable caution rather than generalized distrust; a deci-
sion to proceed can reflect scarce alternatives rather than an unqualified endorsement. Moreover, reliance
can change the evidence subsequently encountered, including through feedback, experience, and selec-
tive further consultation. Consequently, final actions and confidence reports do not uniquely reveal the
earlier cognitive pathways that produced them.

Reliance outcomes need equally careful interpretation. In a numerical-advice task, the degree to
which a participant moves toward a recommendation can be separated from whether the recommendation
was correct under a stipulated criterion. For institutional decisions, however, reliance may consist of
supervised use, selective delegation, verification before action, or use required by policy. Observed
uptake under compulsion is weak evidence of voluntary trust; refusal under high error costs is weak
evidence of poor epistemic judgment. Experiments on human—AT advice should consequently measure
acceptance of both correct and incorrect recommendations and specify what alternatives, stakes, and
supervision were available. An increase in average acceptance can be undesirable when it reflects more
acceptance of incorrect advice, while reduced acceptance may be desirable when it is better targeted.
These judgments depend on task-specific loss and warrant, not a universal preference for higher trust.

Taken together, the formal propositions in Sections 2—-8 support methodological cautions of a lim-
ited kind. Observational equivalence can arise when different latent processes lead to the same final
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rating. Source-identification performance can be limited by evidence that fails to distinguish candidate
origins. Repeated reports can share a common evidentiary basis. Reliance thresholds can shift with task
consequences while reported probabilities remain constant. Such results follow from their stated formal
assumptions. They cannot independently establish that a particular observer experienced an identified
memory error, that an interface caused a specific bias, or that one institutional arrangement systemati-
cally increases warranted trust. These empirical claims require measurements, interventions, and model
comparisons beyond those contained in the present theoretical manuscript.

The formal results should also be read with their quantifiers intact. A conditional independence
claim holds relative to chosen variables and a specified generative or statistical model; an information-
processing inequality concerns the defined transformation and observations; a decision threshold follows
from the loss function and action set under study. None provides an unrestricted ontology of mental
states or a general proof about institutions. The same caution applies to any precedence relation imposed
on an evidence trajectory: documentary timestamps, recorded dependencies, hypothesized production
relations, and experimentally observed cognitive events are not interchangeable orderings. A useful
representation may organize inquiry without being uniquely determined by the phenomenon represented.
Making this conditionality visible is a source of theoretical precision rather than a weakness to conceal.

Section 9 therefore proposed a cumulative research programme oriented toward discriminating
among rival explanations. Experiments could vary presentation salience, documented provenance, or
the availability of primary records while keeping a stipulated documentary history stable. Stage-sensitive
measures could record document encounters, source-memory discrimination, interpretation of specified
claims, belief revisions, and decisions under explicitly varied consequences. The distinction between
random assignment and inferred mediation remains essential: a randomized interface may identify a
total effect on a defined outcome while leaving its allocation among attention, memory, interpretation,
and decision pathways unidentified. Intermediate measurements are themselves imperfect, potentially
reactive, and sometimes inaccessible to people using different reading or assistive practices. A robust
analysis would test measurement equivalence where possible, report response missingness, retain
accessible denominators, and acknowledge dependent observations or interference among participants.

Identification requires particular care where intermediate outcomes are measured after treatment as-
signment. Conditioning an interface comparison on documents that participants chose to open can intro-
duce selection, because opening is itself potentially influenced by the assigned display and by unmea-
sured motivation. Similarly, an intermediate source-memory question may change the final assessment
it is intended to explain. Section 9 therefore distinguishes randomized assignment effects from indirect
effects requiring additional assumptions and from observational patterns that support multiple cognitive
accounts. For bounded but missing outcomes, partial-identification intervals can be more defensible than
a single estimate obtained by unverifiable imputations. For transport beyond the experimental sample,
coverage, measurement comparability, and stability of relevant conditional responses require separate
justification. These constraints are especially salient when comparing experts, nonexperts, languages,
accessibility modes, and institutions.

A convincing empirical result would go beyond showing that additional contextual information
changes an average trust score. One more discriminating pattern would combine verified source-
identification improvement with better calibrated proposition-specific belief revision, while separately
documenting the effort and costs required to obtain that improvement. A different pattern could show
improved encounter rates but unchanged interpretation accuracy; this would support an attention effect
while constraining claims about later cognition. An interface could raise confidence and reliance without
improving discrimination, indicating a potentially important divergence between subjective persuasion
and epistemic warrant. Equally informative would be null effects, reversals under higher processing
load, or cases where a simpler model based on prior expertise explains the observations as well as
the proposed multi-stage architecture. These outcomes should be treated as opportunities to revise the
framework rather than exceptions explained away by an unmeasured general appeal to complexity.

A stronger test of this framework would specify in advance what findings would count against a
proposed decomposition. If source-memory measures add no predictive or explanatory value after con-
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trolling for record encounter and prior expertise, the corresponding stage may be dispensable for that
task. If a staged model fails to predict how one intervention changes another outcome, a recurrent or
simpler joint model may be more adequate. If a provenance-rich interface increases the ability to re-
port citations but leaves claim discrimination unchanged, the evidence supports a narrower advantage
than the one initially sought. Cross-task consistency and out-of-sample performance matter because a
flexible collection of latent explanations can fit an isolated result without specifying a distinctive mecha-
nism. Such tests should compare plausible alternatives, include negative and ambiguous outcomes, and
separate predictive adequacy from causal interpretation.

The historical setting gives these questions significance beyond laboratory information-processing
tasks. Contemporary knowledge practices involve expanding archives, search systems, translated de-
scriptions, automated summaries, and chains of institutional or interpersonal recommendation. These
infrastructures are maintained through labor and distribute the opportunities and costs of verification un-
evenly. A record can be technically retrievable while remaining practically inaccessible to an observer
who lacks the relevant language, expertise, time, or authority to examine it. Conversely, an apparently
rich flow of derivative descriptions may leave a source history difficult to reconstruct. The paper’s
historical-materialist orientation asks how such material arrangements condition the realization of cogni-
tive abilities, without deriving a fixed cognitive outcome from a particular ownership form or assuming
that the expansion of information production produces epistemic progress automatically. Historical in-
terpretation will require independent evidence about specific institutions, technologies, and forms of
evaluative labor.

A historical-materialist inquiry adds a question concerning who has the capacity to undertake this
work. The labor of writing documentation, maintaining archives, translating terminology, verifying ori-
gins, and reviewing claims is distributed across persons and organizations with unequal time, remuner-
ation, infrastructure, and authority. The cognitive opportunity to recognize a prior contribution is con-
sequently linked to materially produced conditions of encounter and evaluation. Yet the historical fact
of unequal access does not by itself determine the psychology of a given observer, nor does a controlled
attention effect establish the causes of an institution’s hierarchy of recognition. These explanatory levels
should be investigated together without collapsing one into another. A productive empirical extension
would document both source-level cognitive outcomes and the institutional work needed to make those
sources available, legible, revisable, and contestable.

These concerns also impose ethical constraints on the investigation of recognition. A study should
avoid treating participants’ hesitancy to make unsupported judgments as deficiency, or treating agree-
ment with an investigator’s preferred interpretation as proof of intellectual competence. Source and con-
tribution claims can affect reputations, opportunities, and trust among people who have not consented
to experimental judgment. Hypothetical, non-identifiable documentary histories are appropriate for ini-
tial controlled comparisons. Researchers should record how records were selected, whether alternative
sources were available, how uncertainty could be expressed, and which burdens a proposed verification
interface imposed on different observers. Improving source discrimination is a relevant epistemic ob-
jective, but a socially defensible interface must also be usable, corrigible, and attentive to the costs of
unnecessary scrutiny. A higher mean accuracy score does not, by itself, settle questions of distributive
justice, institutional legitimacy, or the appropriate allocation of risk.

One ethical design implication is to treat the option to verify, decline, or suspend judgment as an
outcome worth preserving. A provenance interface may increase cognitive effort for some observers
while reducing it for others; mandatory disclosure of exhaustive search trails could compromise privacy
or generate burdens disproportionate to a decision’s importance. Accuracy, response time, uncertainty re-
porting, and effort are therefore complementary indicators rather than a single optimization target. Study
designers should distinguish a participant’s inability to access material from unwillingness to expend ad-
ditional effort under the offered incentives. Claims about inclusion require attention to accessible formats,
linguistic plurality, and who bears the cost of correction. Questions about the legitimacy of rules for dis-
tributing those costs extend beyond the cognitive scope of this paper, but the cognitive measurements
should not obscure them.

100



4450

4451

4452

4455

4456

4457

4458

4460

4461

4462

4463

4464

4465

4466

4467

4468

4469

4470

4471

4472

4473

4474

4475

4476

4477

4478

4479

4480

4481

4482

4483

4484

4485

4486

4487

4488

4489

4490

4491

The boundaries of the wider research programme help specify the present contribution. Paper II
investigates the relational and infrastructural conditions through which historical evidence becomes ob-
servable, including changes that make earlier work accessible to new observers. The present paper ex-
amines conditional human processing once evidence enters an observer’s task. Paper IV addresses how
authority and unequal power can shape evidence access, evaluative rules, and opportunities to contest an
assessment. Paper V considers how relational warrants, attestations, and assessments circulate and ac-
quire consequences in wider processes of value creation and institutional interaction. The same empirical
setting may implicate all four dimensions, but the concepts retain distinct explanatory roles. Evidence
becoming retrievable is not equivalent to its being remembered; an accurate judgment does not automat-
ically authorize an institution to act; and a circulated endorsement does not establish that an independent
examination has occurred.

The interfaces among the papers are most useful when they preserve distinct counterfactual questions.
One can ask whether changing an archive’s accessibility would alter what evidence people encounter,
whether changing a display would alter their interpretations given accessible evidence, whether chang-
ing an organization’s authority structure would alter which assessments become effective, or whether
changing a circulation channel would alter whose work receives opportunities for use and return. The in-
terventions may interact, and a single institution may display all four mechanisms. Still, an explanation
of one contrast does not substitute for evidence about the others. Paper III contributes observer-level
constructs and testable distinctions to that larger programme, while leaving the political legitimacy of de-
cision rules, the ownership of infrastructures, and the circulation of benefits for the companion inquiries.

The proposed contribution is accordingly neither a new discovery of selective attention, reconstruc-
tive memory, Bayesian assessment, epistemic vigilance, or trust in automation, nor a replacement for
the substantial literatures studying these processes. It is a scoped attempt to articulate their relations in
a research problem involving evolving, representation-sensitive histories of contribution. Its strongest
theoretical commitments are distinctions that can be stated precisely and subjected to failure: availabil-
ity versus encounter, content memory versus provenance reconstruction, surprise versus diagnostic evi-
dence, confidence versus warranted assessment, and judgment versus reliance. The conditional process-
ing architecture is valuable only insofar as it enables empirical comparisons more informative than an
undifferentiated measure of trust or recognition. Future research should determine which stages require
separate modeling, which interactions defeat a convenient staged representation, and which proposed
mechanisms meaningfully improve the explanation or prediction of human judgments in actual eviden-
tiary environments.

Human recognition of relational histories is therefore a historically situated accomplishment requir-
ing both evidentiary opportunities and cognitive work. Its quality depends on the fit among the documen-
tary record, the question under examination, the observer’s resources, the provenance and independence
of sources, and the grounds for subsequent belief or action. An encounter with an unfamiliar person,
archive, or representation may open a route to previously overlooked evidence; what follows can be
recognition of an earlier contribution, warranted skepticism, or an explicit preservation of uncertainty.
Understanding these possibilities requires tracing how evidence is encountered and evaluated rather than
treating favorable recognition as the necessary result of greater novelty or connectivity. The present pa-
per offers a conditional and testable vocabulary for that tracing, while leaving its empirical adequacy and
broader institutional implications open to further investigation.
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