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Abstract

The credentialing structure of formal knowledge production excludes a population of capable
individuals—the “lost innovators”—who possess sustained interest in researchable questions
and latent intellectual capacity but lack the tools, training, and access to translate those
questions into formal inquiry. Recent empirical literature on generative artificial intelligence
documents productivity gains concentrated disproportionately among lower-skilled workers
(skill compression), but does not address whether AI mediation also expands the demographic
base of contributors to formal knowledge production—the distinct claim of the Lost Innovators
Hypothesis. This paper documents one case in the autoethnographic tradition: the development
of a theoretical position by a non-credentialed individual with documented learning
differences, using multi-system AI mediation (ChatGPT, Claude, Perplexity, Grok) between
approximately 2024 and 2026. The case provides existence proof that the phenomenon can
occur; it does not establish frequency or scale. Three contributions follow. First, transparent
documentation of one instance, including specific failure patterns—vague institutional
attribution and substantive source mischaracterization—that depart from the conventional “Al
hallucinates citations” framing and are harder for non-expert users to detect than outright
fabrication. Second, a methodological decomposition of AI-mediated knowledge work into four
functionally distinct modes (generative drafting, advisory critique, external validity audit, and
research assistance) that are differentiable in practice but not reliably signaled by the systems
themselves. Third, an empirical research program with four concrete study designs, explicit
falsifying conditions, and policy implications for AI access equity, educational integration,
accessibility for users with documented learning differences, and verification literacy. The
paper is hypothesis-generating rather than hypothesis-testing and is offered as motivation for
collaboration with researchers possessing the institutional access to execute the proposed
program.

Keywords: generative artificial intelligence; autoethnography; participation expansion;
credentialing barriers; cognitive scaffolding; verification literacy; learning differences; multi-
system triangulation; innovation inequality

1.1 The credentialing gap in formal knowledge production

Formal knowledge production—the activity of producing arguments, evidence, and analysis
that count as contributions to academic literatures—has historically been gated by credentials.
The credentialing structure has been examined across a long sociological tradition, including in
particular Bourdieu’s account of cultural capital (Bourdieu, 1986 ), Illich’s argument that



institutional schooling functions as a monopoly on legitimate learning (Illich, 1971 ), and
Collins’s analysis of credential inflation (Collins, 1979 ). Whatever the merits of credentialing as
a quality-control mechanism, its structural effect is consistent. Capable individuals without the
right credentials, the right institutional affiliations, or the right access to professional networks
face substantial barriers to producing formal knowledge work, even when they have
substantive contributions to make.

This paper concerns one consequence of that structure. Across the population of capable
individuals excluded from formal knowledge production by credentialing barriers—the “lost
innovators,” following the framing developed in Section 4.3—many possessed sustained
interest in researchable questions, latent intellectual capacity, and motivation. What they
lacked were the tools, training, and access that would have allowed them to translate question
into formal inquiry. These individuals are mostly unobservable in aggregate data because they
did not produce the formal knowledge outputs that the data records.

1.2 Generative Al and the skill-compression effect

A recent and growing empirical literature documents that generative artificial intelligence tools
—large language models accessed through commercial platforms—produce measurable
productivity gains in knowledge work, with the gains concentrated disproportionately among
lower-skilled or lower-ability workers. Brynjolfsson, Li, and Raymond (2025) document a 14%
average productivity increase among 5,179 customer support agents, with a 34% improvement
among novice and low-skilled workers and minimal effect among the most experienced. Noy
and Zhang (2023) report time reductions of 40% and quality increases of 18% on professional
writing tasks, with the productivity distribution compressed by disproportionate gains among
lower-ability participants. Peng and colleagues (2023) document a 55.8% speed gain among
developers using GitHub Copilot on a controlled programming task. Dell’Acqua and colleagues
(2023) introduce the “jagged technological frontier” concept—the observation that AI
assistance helps on tasks within its capability frontier and worsens performance on tasks
outside it, with the boundary not always recognizable to the user.

These findings concern the productivity of individuals already engaged in formal knowledge
work. They are not, strictly speaking, findings about the credentialing barrier or about the
population of lost innovators, but they raise an empirical question the existing literature has
not yet addressed: does generative Al mediation expand the demographic base of contributors
to formal knowledge production, or only the productivity of contributors already in it?

1.3 The Lost Innovators Hypothesis

The hypothesis examined in this paper—the Lost Innovators Hypothesis—predicts that,
conditional on access to generative Al the credentialing barrier to formal knowledge
production is reduced sufficiently that the demographic composition of contributors should
measurably expand to include individuals previously excluded by credentialing structure. This
is a distinct empirical claim from the skill-compression effect documented in the existing Al
productivity literature. Skill compression concerns the productivity of existing producers along
a measured ability axis. Demographic expansion concerns the recruitment of new contributors.
The two claims admit different empirical tests and may receive different empirical answers.
The hypothesis admits explicit falsifying conditions, identified in Section 7.2.



1.4 What this paper does, and what it does not do

This paper does not test the Lost Innovators Hypothesis at population scale. It documents one
case—the development of a theoretical position by a non-credentialed individual with
documented learning differences, using multi-system generative Al mediation between
approximately 2024 and 2026—in the methodological tradition of autoethnography (Ellis,
Adams, and Bochner, 2011). The case provides existence proof that the phenomenon described
by the hypothesis can occur and identifies specific mechanisms warranting larger
investigation. It does not establish the frequency, scale, or generality of the phenomenon. The
paper is framed throughout as hypothesis-generating rather than hypothesis-testing.

The case yields three classes of contribution, elaborated in Section 5. First, documentation of
one instance of the phenomenon, with transparency about preconditions, failure modes, and
limitations. The detailed audit findings in Section 4.6 document specific patterns of Al failure—
vague institutional attribution and substantive source mischaracterization—that differ from
the conventional “Al fabricates citations” framing on which most case literature focuses, and
that are arguably harder for non-expert users to detect than outright fabrication. Second, a
methodological framing of AI-mediated knowledge work in terms of four functionally distinct
modes—generative drafting, advisory critique, external validity audit, and research assistance
—which the case suggests are differentiable in practice and consequential when held separate,
but which the systems themselves do not reliably signal during use. Third, a specification of an
empirical research program through which the substantive hypothesis could be tested at scale,
with concrete study designs identified in Section 7.

The paper is offered as motivation for collaboration with researchers who possess the
institutional access, training, and infrastructure to execute the proposed research program. It is
not offered as the research program itself.

Three features of the paper are unusual for academic submission and are treated openly
throughout the manuscript. The author is non-credentialed at the doctoral level and has no
formal disciplinary training in the literatures the paper engages. The author is also the subject
of the documented case; the researcher-subject conflation is treated in Section 3.5 as the central
methodological challenge of the design. The manuscript was produced with substantial
assistance from generative Al systems whose behavior is itself one object of the study; the
reflexivity problem this creates is treated in Section 3.5 and Section 6.4. Each is acknowledged
explicitly and treated as a methodological issue rather than background context.

1.5 Road map

The remainder of the paper proceeds as follows. Section 2 places the paper in the context of
prior literature on credentialing and cultural capital, cumulative culture and collective
intelligence, the recent empirical literature on AI productivity effects, and the foundational
two-sigma framing in education research. Section 3 specifies the methodology of the single-case
autoethnographic design and the verification protocols applied throughout, including the
multi-system triangulation discipline that distinguishes the present project from single-system
Al-mediated research. Section 4 documents the case itself, covering subject background, the
original question, the intellectual project, tool use, cognitive bottlenecks eased, documented
failures, and the role of critical advisory dialogue and external validity review. Section 5 reports
findings in four subsections: what the case documents, what it suggests but does not establish,



methodological observations from the case, and what the case does not document. Section 6
places the findings in context of prior literature, considers alternative explanations including
five skeptical objections addressed individually, treats methodological challenges that go
beyond Section 3.7, and identifies four developments that would strengthen the case. Section 7
specifies the empirical research program through which the Lost Innovators Hypothesis could
be tested at scale, including four concrete study designs, explicit falsifying conditions, policy
implications, and contributions to adjacent disciplines. Section 8 concludes briefly.

Overview

This section places the present paper in the context of prior literature on five questions relevant
to the Lost Innovators Hypothesis: how the credentialing structure of formal knowledge
production has been analyzed sociologically; how the human capacity for cumulative cultural
learning has been theorized in terms of collective rather than individual cognition; how
information-theoretic accounts of civilizational advancement have framed the role of
knowledge accumulation; how recent empirical work on generative artificial intelligence has
documented productivity effects in knowledge work; and what the educational-research
literature on individualized instruction implies for the scalability of AI-mediated learning. The
section closes with a formal statement of the Lost Innovators Hypothesis drawing the threads
together.

2.1 The credentialing structure of formal knowledge production

The argument that formal knowledge production is gated by credentialing structure has been
developed across a long sociological tradition, of which three contributions are foundational to
the present paper.

Bourdieu (1986) identifies three forms of capital that operate together in the reproduction of
social position: economic capital (money and assets), cultural capital (education credentials,
linguistic skills, cultural knowledge), and social capital (membership in networks providing
benefits and support). His central claim, relevant here, is that cultural and social capital are as
consequential as economic capital in determining life chances. Academic credentials in
particular function as institutionalized cultural capital—formal markers that convert prior
cultural advantage into recognized authority. The credentialing barrier the present paper
concerns is, in Bourdieu’s terms, the cultural-capital component of social closure: not the
absence of intellectual capacity but the absence of the institutional markers that allow capacity
to be recognized as authoritative.

Ilich (1971) advances a complementary critique with a constructive corollary that is unusually
relevant to the present paper. The critical half of Deschooling Society argues that institutional
schooling functions as a “radical monopoly” on legitimate learning, teaching the confusion of
process and substance—diploma with competence, grade advancement with education, fluency
with the ability to say something new. The constructive half proposes “learning webs”:
decentralized infrastructure for knowledge pursuit outside institutional gatekeeping, organized
around peer matching, skill exchange, access to resources, and access to those willing to teach.
Illich’s learning webs were a theoretical construct in 1971 with no available technical
implementation. Fifty years later, generative Al provides one candidate implementation—not
the only one, and not without limits documented in the present paper—that satisfies several of
Illich’s defining criteria for peer matching, resource access, and access to teaching. The Lost



Innovators Hypothesis can be read as the empirical question of whether that implementation
has the effect Illich’s learning-webs framework anticipated.

Collins (1979) examines the historical sociology of credential inflation: the tendency of
educational credentials to multiply over time without corresponding gains in productive
capacity, with the result that the bar for entry into formal knowledge production rises faster
than the underlying skill demands of the work. To the extent credential inflation is operative,
the population the Lost Innovators Hypothesis concerns is structurally larger than it appears:
capable individuals who would have passed the credentialing bar in earlier periods are
excluded by its present level.

A related empirical line in the economics of innovation makes the demographic argument
quantitatively. Bell, Chetty, Jaravel, Petkova, and Van Reenen (2019), using deidentified tax
records linked to 1.2 million inventor patents, document that children from top-one-percent
income families are ten times more likely to become patent inventors than children from
below-median income families, with the gap persisting even among children matched on early-
childhood mathematics ability. The authors term the resulting unrealized inventive population
“lost Einsteins” and identify childhood exposure to innovation as the principal mechanism. The
present paper extends this framing in three ways relevant to the hypothesis. First, the
population under study is older — adults whose exclusion from formal knowledge production
has already occurred and become stable — rather than children whose trajectories can still be
shaped by exposure. Second, the mechanism is different: Al mediation as cognitive scaffolding
for adults whose cognitive capability is intact but whose output mechanisms or credentialing
access have been impaired, rather than childhood exposure to inventor role models. Third, the
domain is different: formal theoretical and academic knowledge production rather than
patentable invention. The Lost Innovators Hypothesis is therefore the adult, cognitive-
scaffolding, theoretical-knowledge analog of the lost-Einsteins framework.

Taken together, these four accounts identify the credentialing structure not as a neutral
quality-control mechanism but as a mechanism of social closure with measurable
consequences for who can produce formal knowledge. The Lost Innovators Hypothesis,
formally stated in Section 2.6 and operationalized in Section 7.1, asks whether, and to what
extent, Al mediation reduces that closure.

2.2 Cumulative culture and the collective brain

Henrich (2015) argues that the source of human success is not innate individual intelligence
but collective cognition: the ability of human groups to maintain inter-generational learning at
high fidelity, accumulate improvements over time, and select among accumulated variants
without losing earlier ones. This is cumulative cultural evolution. A cultural “ratchet”—
language, pedagogy, and the durable artifacts of trial-and-error—allows incremental
improvements to accumulate rather than being lost. For Henrich, the salient question for
human capability is not how smart any single individual is but how connected and how many.

For the present paper, Henrich’s framework matters in three specific ways. First, it relocates
the locus of human capability from the individual to the population of interconnected
individuals. Second, it implies that the size and connectedness of the contributing population is
itself an empirical determinant of the rate of cumulative cultural advancement. Third, and
most consequentially for the Lost Innovators Hypothesis, it identifies the credentialing



structure as an upstream constraint on the size of the contributing population, independent of
any individual’s capability. If credentialing reduces the contributor base, the population’s
cumulative learning rate is structurally reduced in proportion. The hypothesis the present
paper concerns is, in Henrich’s framework, an empirical question about whether Al mediation
enlarges the contributor base by reducing one of its principal upstream constraints.

Boyd and Richerson provide complementary theoretical foundations in the cultural-evolution
literature. Their work is cited here as part of the broader tradition Henrich’s book synthesizes;
the present paper does not develop the formal cultural-evolution apparatus, only the
participation-base implication that Henrich’s account makes salient.

2.3 Information theories of civilizational advancement

The grand-theory framing of information processing as the engine of civilizational
advancement, developed by the present author in an earlier draft of the project (Section 4.3),
has prior intellectual relatives in the work of Hidalgo (2015), Dennett (2017), Arthur (2009),
Kauffman (2000), and Mokyr (2017). The present paper does not advance an information-
theoretic argument of its own. It derives the Lost Innovators Hypothesis from one strand of that
tradition—the participation strand emphasized in different forms by Mokyr and presaged by
Illich—and treats the broader information-theoretic synthesis as intellectual context rather
than as the present contribution.

2.4 Generative Al in knowledge work: skill compression and the jagged frontier

The most directly adjacent recent empirical literature is the body of work documenting the
effects of generative artificial intelligence on knowledge-worker productivity. Four studies are
treated at greater length in Sections 6.1 and 7.1; in brief:

Brynjolfsson, Li, and Raymond (2025) document a 14% average productivity increase among
5,179 customer support agents at a Fortune 500 software firm, with a 34% improvement among
novice and low-skilled workers and minimal effect among the most experienced. Noy and
Zhang (2023) report time reductions of 40% and quality increases of 18% in a preregistered
writing-task experiment with 453 college-educated professionals, with the productivity
distribution compressed by disproportionate gains among lower-ability participants. Peng and
colleagues (2023) document a 55.8% speed gain among developers using GitHub Copilot on a
single controlled programming task. Dell’Acqua and colleagues (2023), studying 758 Boston
Consulting Group consultants, introduce the “jagged technological frontier” concept: Al helps
on tasks within its capability frontier and worsens performance on tasks outside it, with the
boundary not always recognizable to the user.

Three of these studies report effects most easily characterized as skill compression—
disproportionate gains among lower-skilled or lower-ability workers, narrowing the
productivity distribution. The Dell’Acqua finding complicates that picture by demonstrating
that the gains are task-dependent. Both readings concern individuals already engaged in formal
knowledge work; neither addresses whether Al mediation expands the demographic base of
contributors to formal knowledge production. The Lost Innovators Hypothesis adds that
distinct claim and proposes the studies that would test it (Section 7.1).

2.5 The two-sigma anchor and the educational-technology corrective



Bloom (1984) reported the foundational empirical result for individualized instruction: the
average student tutored one-to-one using mastery learning techniques performed two standard
deviations better than students in conventional classroom instruction. The average tutored
student outperformed approximately 98% of students in the control class. Bloom posed the
problem the result implies—“to find methods of group instruction as effective as one-to-one
tutoring”—observing that one-to-one tutoring is “too costly for most societies to bear on a large
scale.” The two-sigma framework is the empirical anchor for any claim that individualized
instruction can substantially increase learning outcomes.

For nearly four decades, the empirical answer to Bloom’s problem was that no scalable method
had been found. Recent work suggests that generative Al may be the first technology to make
sustained individualized instruction available at low enough cost to approach Bloom’s
scalability question seriously. Khan (2024) documents the development of Khan Academy’s
Khanmigo system explicitly within the two-sigma framework; Mollick (2024) documents
adjacent applications in professional knowledge work. The empirical case is preliminary: effect
sizes comparable to Bloom’s two sigma have not yet been documented in controlled studies of
Al-mediated learning at scale.

The history of educational technology, however, warrants caution. Cuban (2001) documents
that successive technological innovations in education—radio in the 1920s and 1930s, television
in the 1950s and 1960s, networked computers in the 1980s and 1990s—have repeatedly been
heralded as transformative and have repeatedly produced modest gains at substantial cost. The
pattern is consistent enough to justify skepticism about any claim that AI mediation will
deliver scaled two-sigma effects. The case documented in the present paper (Section 4) is one
instance for which the cost was negligible and the effect appears to have been substantial; that
instance is not by itself evidence that the pattern would generalize.

2.6 The Lost Innovators Hypothesis: formal statement

Drawing the threads together, the following strands are most relevant to the hypothesis. The
credentialing structure (Bourdieu 1986; Illich 1971; Collins 1979 ) limits the demographic base of
formal knowledge production. The cumulative-culture framework (Henrich 2015) identifies the
size and connectedness of that base as a determinant of civilizational learning capacity. The
recent Al productivity literature (Brynjolfsson, Li, and Raymond 2025; Noy and Zhang 2023;
Peng et al. 2023; Dell’Acqua et al. 2023) documents that AI mediation produces measurable
gains concentrated among lower-skilled workers, with task-dependent heterogeneity. The
Bloom two-sigma framework (Bloom 1984) establishes that individualized instruction can in
principle increase learning outcomes substantially if it can be delivered at scale, and recent
argument (Khan 2024 ; Mollick 2024 ) suggests Al may be the first technology capable of doing
so—with the appropriate skepticism due Cuban (2001) and the broader history of educational
technology.

The Lost Innovators Hypothesis, formally:

Conditional on access to generative artificial intelligence, the credentialing barrier to formal
knowledge production is reduced sufficiently that the demographic composition of contributors
should measurably expand to include individuals previously excluded by credentialing
structure.



This is a distinct empirical claim from the skill-compression effect documented in the Al
productivity literature. Skill compression concerns the productivity of existing producers along
a measured ability axis. Demographic expansion concerns the recruitment of new contributors
who were not previously in the producer population. The two claims admit different empirical
tests, identified in Section 7.1. The hypothesis is falsifiable in the strict Popperian sense; specific
falsifying conditions are identified in Section 7.2.

The present paper does not test the hypothesis at population scale. Section 4 documents one
case consistent with the hypothesis; Sections 5 and 6 specify what the case establishes and what
it does not; Section 7 specifies the research program that would test it.

3.1 Design

This paper is a single-case study with autoethnographic documentation. The case is the
author’s development of a theoretical manuscript and subsequent research program with
multi-system Al mediation between approximately 2024 and 2026.

Single-case studies are an established empirical form in disability studies, science and
technology studies, clinical research, and education research. Their inferential power is limited
—they do not support generalization to a population—but they are appropriate for hypothesis
generation, identification of causal mechanisms, and the documentation of phenomena that
aggregate data may not capture (Yin, 2018 ; Ellis, Adams, & Bochner, 2011 ; Stake, 1995 ). This
paper takes that frame explicitly. It documents one case in detail to surface mechanisms
warranting larger investigation. It does not test the Lost Innovators Hypothesis. It motivates a
research program that could.

The autoethnographic component is the documentation of the author’s own experience as the
subject of the case. Autoethnography is a recognized methodological tradition with established
standards for reflexivity, source distinction, and analytic transparency (Ellis et al., 2011 ;
Adams, Holman Jones, & Ellis, 2015 ). The standards relevant to this paper are described in
Section 3.5 (reflexivity) and Section 3.4 (verification protocol).

3.2 Subject

The subject of the case is the author. This conflation of researcher, theorist, and case is the
central methodological weakness of the design and is treated openly throughout the paper.
Concealing the conflation would weaken the work; acknowledging it and applying explicit
mitigations is the standard autoethnographic response and is followed here.

Four mitigations are applied. First, explicit reflexivity, addressed in Section 3.5 and elaborated
in Appendix C. Second, structured prospective documentation through a tool-use log (Section
3.3), which records data as the project unfolds rather than reconstructing it from memory.
Third, primary-source verification of all factual and citation claims (Section 3.4). Fourth,
external critical review through both Al-mediated audit and human review (Section 3.6).

Biographical material in this paper is drawn from the subject’s own recollection, corroborated
where contemporaneous artifacts exist (retained drafts, employment history, dated
conversation transcripts, personal documents). Biographical claims that cannot be
independently corroborated are presented in the text as subject report. Readers are invited to
evaluate them on those terms.



3.3 Data sources
Five data sources constitute the empirical base of the case.
Tool-use log

Prospective record of every Al session contributing to the project. Date, system, task, outcome,
verification status, notes. Maintained continuously from June 2026 forward; pre-2026 entries

reconstructed from retained conversation histories where available. The log is preserved as a

prospective tool-use log (Supplementary Material B) in the project root.

Successive manuscript versions

Six retained drafts of the underlying Information Throughput Theory manuscript (v0_3
through v0_6 and two subsequent compilations), dated and preserved in the project archive.
These artifacts document the trajectory from grand-theory framing to the narrowed empirical
hypothesis the present paper concerns.

Advisory conversation transcripts

Verbatim records of substantive AI-mediated critical dialogues, including the May 2026
advisory exchange with Claude (Anthropic) that produced the restructuring described in
Section 4.3 (Claude advisory conversation, 2026; archived in the project supplementary
materials), and the June 2026 Perplexity audit interactions described in Section 4.7 (four audit
interactions to date, each archived in the project supplementary materials). Full transcripts are
held in the project supplementary materials and treated as PROJECT ARTIFACT entries in the
working references file.

Failure register

Documented hallucinated citations, factual errors, and instances of Al over-accommodation
identified during the project. Each instance is recorded with the system involved, the specific
failure mode, and the means of detection. The register populates Section 4.6 and is updated as
the project proceeds.

External validity review

Documented critiques from systems and reviewers external to the principal advisory dialogue,
with the response or revision each produced. Four Perplexity audit interactions in June 2026
are the first such reviews documented; subsequent Al-mediated audits and human peer review
will be added as the project proceeds.

3.4 Verification protocol

Two distinct verification standards are applied, corresponding to two distinct categories of
claim.

Claims that depend on external sources

Any claim that depends on prior published work—direct citation, historical date, empirical
finding attributed to another author—is verified against the primary source before inclusion in
the final paper. Al-generated citations are treated as unverified leads until confirmed. The



verification procedure is: locate the primary source (book, journal article, or working paper
PDF) through Google Scholar, interlibrary loan, or direct purchase; read at minimum the
specific section relevant to the citation; confirm authorship, date, and the specific claim being
attributed. Sources that cannot be verified to this standard are removed.

The status of each source is tracked in two parallel files: the working references file (working
bibliography with per-citation verification status). The status field distinguishes VERIFIED, TO
VERIFY, FLAGGED (suspected misattribution or hallucination), and PROJECT ARTIFACT
(internal project document or Al conversation transcript). No source citation appears in the
final paper without status VERIFIED.

Methodology citations in the present draft of Section 3 are tagged inline as pending primary-
source confirmation. This in-text tagging is itself part of the verification discipline: it makes the
unverified state visible to every reader of the draft and prevents inadvertent retention of
placeholder citations in the final manuscript.

Claims that depend on subject report

Any claim that depends on the subject’s own recollection—childhood experience, schooling,
career history, the persistence of the original question across the decades—is presented in the
text as subject report and is not asserted as established fact. Where contemporaneous artifacts
exist that corroborate the report (retained personal documents, employment records, dated
conversation logs), the corroborating artifact is noted. Where no such artifact exists, the claim
is marked as subject report and the reader is invited to evaluate it on that basis.

This distinction was introduced into the paper in response to the first Perplexity audit
interaction of June 2026 (Perplexity audit interaction #1, 2026-06-01, archived in the project
supplementary materials), which observed that the first-pass Section 4 draft did not separate
subject report from established fact. The revision applied that separation throughout. The
distinction is the central methodological response to the self-report bias inherent in
autoethnographic design.

3.5 Reflexivity statement

The author has a stake in the outcome of this paper. The paper is also a documented exercise of
the phenomenon it studies. This produces three specific reflexivity concerns and three
corresponding mitigations.

Concern 1: confirmation bias in case selection

The case exists, in part, because it produced an apparent success. The author developed a
coherent theoretical position with Al mediation and pursued it to documented publication.
Cases in which similarly situated individuals attempted AI-mediated theoretical work and
failed to produce a coherent result are not represented in this paper, by design—they are
unobservable to the author. Mitigation: the paper makes no claim about the frequency or
generality of the phenomenon. It is hypothesis-generating only. The selection bias is named
explicitly in Section 6 (Discussion).

Concern 2: positive self-presentation in autobiographical reporting



The subject may report his own experience in ways that favor the case’s framing—emphasizing
successes, minimizing failures, attributing causal weight to AI mediation where other factors
may have contributed. Mitigation: documented failures (Section 4.6) are reported alongside
successes; sources of uncertainty are flagged in the text; reflexivity notes are maintained in
Appendix C. The Perplexity audit interactions and subsequent human review (Section 3.6) are
intended in part to catch instances of positive self-presentation that the author cannot detect
from inside the case.

Concern 3: AI-mediated drafting may reproduce Al tendencies in the analytic voice

The paper is partly drafted with Al assistance, and the Al systems used have characteristic
stylistic and analytic tendencies. The analytic voice of the paper may therefore not be fully
independent of the systems under study. Mitigation: triangulation across at least three Al
systems with distinct training and conversational tendencies—ChatGPT (generative), Claude
(advisory), Perplexity (citation audit)—each contributing in differentiable roles. Cross-system
critique is preserved in the tool-use log. The author retains final responsibility for every claim
that appears in the final paper. The June 2026 audit interactions also surfaced a refinement to
this mitigation, documented in Section 4.6 and theorized in Section 4.7: the boundaries between
Al mediation modes are not always cleanly held by the systems themselves, and triangulation
therefore requires user discipline in monitoring mode integrity, not only in distributing tasks
across systems.

3.6 External critical review
Two forms of external critical review are sought during the drafting of this paper.
Al-mediated external validity review

Twelve Perplexity audit interactions and one Grok (xAl) review interaction have been
completed at the time of writing. Four representative Perplexity interactions are described
below to illustrate the progression of the review discipline, with the full set archived in the
supplementary materials. The first (Perplexity audit interaction #1, 2026-06-01; archived as
Perplexity audit #1 (June 2026) reviewed the first-pass Section 4 draft and identified four
weaknesses: (1) absence of in-text citations for named theorists, (2) absence of methodological
framing for time-specific autobiographical claims, (3) presentation of evaluative claims about
novelty without attribution to advisory source, and (4) overgeneralization risk from N=1 to
population hypothesis. Each concern was addressed in the v2 revision of Section 4 and in the
first draft of this Methodology section.

The second (Perplexity audit interaction #2, 2026-06-01; archived as Perplexity audit #2 (June
2026) reviewed the first-pass Section 3 draft and identified two remaining concerns:
methodology citations were retained without primary-source verification, and the first audit
interaction was referenced narratively rather than as a citable project artifact. Both concerns
were addressed in Section 3 v2 and the working references file.

The third (Perplexity audit interaction #3, 2026-06-01; archived as Perplexity audit #3 (June
2026) validated the Section 4 v2 revisions and proposed line-level polish accepted in v3, along
with an audit-table structure for the hallucinated-citation review now implemented as
Supplementary Material D (hallucination audit table). The same interaction also produced



fabricated example citations for illustrative purposes, crossing from external-validity audit into
generative production within a single interaction. This episode is documented as case data in
Section 4.6 and theorized in Section 4.7.

The fourth (Perplexity audit interaction #4, 2026-06-01; archived as Perplexity audit #4 (June
2026) validated the Section 4 v3 revisions and proposed style-level polish accepted in the v4
revision and in the present v3 of this Methodology section.

Additional Al-mediated audit interactions will be conducted as the paper develops. The intent
is not to substitute Al critique for human review but to use Al critique to catch the classes of
weakness it is efficient at catching—citation logic, internal validity, structural coherence—
before consuming the limited capacity of human external reviewers on those issues.

Human external review

The author has committed to obtaining at least one credentialed external reviewer from science
and technology studies, disability studies, or education research before submitting the paper
for peer review. At the time of writing this is pending. Specifically, the author will identify and
approach faculty whose published work concerns Al in formal knowledge production,
autoethnography, or disability and assistive technology, with the request that they provide
structural review of the manuscript. Outcomes will be documented in subsequent revisions.

Human external review is not a substitute for the Al-mediated triangulation described above; it
is a complement. Al review identifies certain classes of weakness (citation logic, internal
validity, structural coherence) efficiently. Human review identifies others (disciplinary
positioning, weight of contribution to existing literature, contextual judgment) that Al review
does not yet perform reliably.

3.7 Limitations
The paper’s principal limitations are intrinsic to its design and are not concealed.

«  N=1 No statistical generalization. The case can establish that the phenomenon described
can occur; it cannot establish frequency, scale, or population-level effect.

+  Self-report and self-documentation. The subject and the author are the same person.
Reflexivity mitigations are described in 3.5 but do not eliminate the underlying conflation.

«  Selection bias. The case exists because it produced an output. Failures of similarly situated
individuals are not represented.

«  Latent intellectual resources. The subject brought prior literacy, motivation, and cognitive
capacity to the project. These were preconditions for productive Al use and may not
generalize to all members of the population the hypothesis concerns.

«  Partial Al mediation in the analytic voice. The paper itself is partly drafted with AI
assistance and so cannot be fully independent of the systems under study.

+  Soft mode boundaries in Al systems. The three-mode framing applied in Section 4.7
(generative, advisory, external validity review) corresponds to functional distinctions that



are real but that the systems themselves do not always signal or maintain. The user must
monitor mode integrity through prompting discipline; this is a methodological cost.

The paper is framed as hypothesis-generating, not hypothesis-testing. These limitations are
appropriate to that frame.

Note on source of biographical material

Biographical material in subsections 4.1 and 4.2 is drawn from subject report and from
contemporaneous artifacts available to the author. Where independent corroborating
documentation exists (retained drafts, employment records, dated conversation transcripts), it
is noted. Where a claim depends solely on recollection, it is marked as subject report. The
methodological treatment of this material is given in Section 3.

Evaluative claims about the source manuscript and the project trajectory are attributed to
specific advisory sources: the May 2026 advisory dialogue with Claude (Anthropic) and the
June 2026 citation-logic audits by Perplexity. Verbatim excerpts and full transcripts are
preserved in the project supplementary materials as primary case artifacts.

4.1 Subject background

Source: Subject report; corroborated by employment history and personal artifacts
where available.

The subject is the author of this paper. He is an older adult and has documented learning
differences consistent with dyslexia and dysgraphia. He was first introduced to a personal
computer—an IBM 5100 portable computer—as a teenager, during a period in which his
academic performance was constrained by persistent difficulty with reading, spelling,
handwriting, and arithmetic. These difficulties were not formally identified at the time. The
diagnostic distinctions now available between impaired output mechanisms (spelling,
handwriting, numerical encoding) and impaired cognitive processing were not yet in use in the
educational environment of the era; the pattern was interpreted as a single category of slow
learning. This misidentification is itself part of the case: the subject’s cognitive capability was
obscured by educational categories that could not distinguish impaired output from impaired
processing. The reframing of such patterns as learning differences, rather than as evidence of
slow learning, came later in the subject’s life.

Despite these difficulties, the subject was drawn to computers. He learned to program in BASIC
and produced a simple game. More important for the purposes of this case, the subject reports
forming at that age an informal but stable observation: that technology could function as
cognitive scaffolding for individuals whose capabilities were masked by educational systems
poorly adapted to their cognitive profiles. The observation was not articulated in academic
terms at the time; the subject reports carrying it as a working intuition across the subsequent
decades.

The subject’s subsequent trajectory was non-academic. He attended college on a full athletic
scholarship and continued to experience academic difficulty alongside athletic success. He later
returned to school and earned an Associate Degree in Nursing. His career developed in nursing
and adjacent fields, in parallel with the personal computer revolution, the spread of word
processing and spell-checking software, GPS navigation, mobile computing, the smartphone,



and the public deployment of consumer-grade generative artificial intelligence beginning in
2022.

Two features of this trajectory matter for the present case. First, the subject did not possess the
credentials traditionally required for participation in academic theoretical inquiry. He held no
graduate degree and had no formal training in information theory, philosophy of information,
economics, sociology of knowledge, or the history and philosophy of science—the literatures
with which the underlying theoretical project ultimately engaged. Second, the subject possessed
continuous direct experience with the phenomenon under study: the cumulative reduction of
informational and credentialing barriers across a five-decade span of technological change.
Taken together, these two features situate the subject within the population the Lost
Innovators Hypothesis concerns.

4.2 The original question

Source: Subject report. The persistence of the question across five decades is not
independently verifiable; it is presented as the subject’s own account.

The question the subject formulated as a teenager, in informal terms, was the following: what
could individuals like me accomplish if technology helped us overcome the barriers that limited
our access to formal knowledge work? The subject reports that this question was carried,
unanswered, for nearly fifty years.

The question was not answered, in the subject’s account, by word processing, which addressed
the mechanical production of written text but did not reduce the credentialing or formalization
barriers to participation in formal inquiry. Nor was it answered by the public Internet, which
expanded access to existing knowledge but did not substantially reduce the cost of producing
new formal knowledge. It was also not answered by mobile computing, which expanded the
convenience of access without changing its underlying structure.

In the subject’s experience, the question was partially answered for the first time by the public
availability of large language models beginning in 2022 and 2023, when sustained interactive
dialogue with a system capable of synthesizing across literatures, identifying adjacent thinkers,
and producing structured prose became possible without institutional access.

The reported temporal interval matters to the case: the question is forty-seven years older than
the technology that begins to answer it. On the subject’s account, the case under study is
therefore not that of a person who encountered Al and then developed a theory about it. It is
the case of a person who reports carrying an unanswered question across most of an adult
lifetime and for whom Al is, on the subject’s report, the first technology to make that question
tractable.

4.3 The intellectual project

Source: Subject report; corroborated by retained successive manuscript drafts
(preserved in the project archive), a prospective tool-use log (Supplementary
Material B), and verbatim advisory conversation transcripts preserved in the
supplementary materials.



Between approximately 2024 and 2026 the subject developed a theoretical manuscript on the
role of information processing and throughput in civilizational advancement. The principal
developmental tool during this period was ChatGPT (OpenAl), used in extended conversational
mode. The manuscript progressed through approximately fifteen chapters and several evidence
dossiers, treating the printing press, the Internet, and artificial intelligence as historical cases
the subject argued were consistent with the proposed theory. The manuscript, titled
Information Throughput Theory: A Unified Theory of Civilizational Advancement, was iterated
across multiple drafts retained as version artifacts.

In May 2026 the subject submitted the manuscript to a second Al system, Claude (Anthropic),
for editorial review in the form of a PhD-advisor-style critique. The advisory dialogue produced
a substantial restructuring of the project. The critique advanced two principal evaluative
claims, attributed here directly to that exchange. The first, in the advisory dialogue’s own
framing, was that the unified theory of civilizational advancement was “mostly a
synthesis/restatement of existing work”—specifically of Hidalgo (2015), Dennett (2017),
Henrich (2015), Arthur (2009), and Kauffman (2000)—and would not constitute a novel
academic contribution in its current form. The second was that one element of the broader
project—the participation/credentialing claim the subject had been carrying since adolescence
—was “potentially novel, if narrowed and operationalized.” The advisory dialogue named this
element the Lost Innovators Hypothesis. The full advisory transcript is preserved in the project
supplementary materials.

The present paper documents the case from which that hypothesis emerged and the
methodological conditions under which it might be tested at scale. It does not claim that the
hypothesis is correct, only that the case warrants further investigation.

The restructuring of the project is itself an event in the case and is treated as such in Section
4.7. The subject did not arrive at the narrowed framing through individual reflection alone but
through sustained critical dialogue with an Al system willing to advance substantively negative
claims about the project’s contribution. The capacity for AI-mediated critique, as distinct from
Al-mediated generation, is recorded in the case as a separately important mechanism and is
addressed in Section 4.7.

4.4 Tool use across the project

Four Al roles have been deployed during the project to date, across four distinct systems. Each
is treated below as a distinct cognitive instrument with documented strengths and failure
modes. The tool-use log (Supplementary Material B) records date-stamped detail; the summary
here is interpretive.

ChatGPT (OpenAl), 2024-May 2026 — generative mode

Use case: initial ideation, broad synthesis, generative drafting, and conversational development
of theoretical structure. Strengths observed: rapid exploratory iteration; willingness to generate
extended drafts; usefulness for building the initial scaffolding of a theoretical position when the
subject did not yet know what the structure should be. Failure modes observed and
documented in Section 4.6: over-accommodation of the subject’s preferred direction
(agreement bias); occasional generation of confident but unverifiable citations; vague



institutional attribution rather than outright fabrication; and a tendency to validate weak
claims when not explicitly prompted to critique.

Claude (Anthropic), May 2026-present — advisory and research-assistance modes

Advisory use case: editorial review of the completed source manuscript; PhD-advisor-style
critique; identification of adjacent and overlapping literatures; argument stress-testing;
structural restructuring of the project from grand theory to a narrowed empirical hypothesis;
collaborative drafting of the present paper. Research-assistance use case: independent
literature search and citation verification, including the 2026-06-01 audit of the project's
Evidence Dossier citations and the verification of the four skill-compression citations central to
Section 7.1. Strengths observed: sustained reasoning across long arguments; willingness to
identify weak claims and missing literatures; willingness to advance substantively negative
evaluative claims (that the source manuscript was not novel) rather than defaulting to
encouragement. Failure modes: pending. The advisory dialogue itself, as primary case data,
requires audit for instances of overstatement or unverified citation that may have been carried
into the present paper.

Perplexity, June 2026-present — external validity review

Use case: independent citation-logic and internal-validity audit interactions on completed
drafts. Strengths observed: identification of specific weaknesses in the first-pass drafts of
Sections 3, 4, and 7 that neither generative nor advisory dialogue had surfaced—specifically,
the absence of in-text citations, the unattributed evaluative claims, and the methodological
undifferentiation of subject report from established fact. Failure modes: feedback was
sometimes generic in form (standard academic-critique patterns), and during one audit
interaction Perplexity proposed paste-ready fabricated example citations as illustrative
material, crossing from audit into generative production without explicit signaling of the mode
shift (see Section 4.6). The full Perplexity audit materials are preserved in the project
supplementary materials.

Grok (xAl), June 2026 — external validity review

Use case: independent review of the master draft for substantive literature gaps, citation logic,
and structural coherence, complementing the Perplexity audits with a second external-validity
reviewer. Strengths observed: identification of the Bell, Chetty, Jaravel, Petkova, and Van
Reenen (2019) “lost Einsteins” literature gap, which the prior twelve Perplexity audit
interactions had not surfaced and which represented a substantive risk to the paper’s
positioning in the economics of innovation literature. The Section 2.1 differentiation paragraph
that resulted is documented in this version. Failure modes: feedback was sometimes editorial-
rubric in form and required selective adoption — the same templated-critique pattern observed
in Perplexity output. The pattern is therefore not specific to either system but characteristic of
current external-validity-review usage. Grok review materials are archived in the project
supplementary materials.

4.5 Cognitive bottlenecks eased



«  Synthesis across information theory, philosophy of information, cultural evolution, and
information economics—Iliteratures the subject had not formally studied at the graduate
level.

+  Identification of adjacent thinkers (Hidalgo, Dennett, Arthur, Henrich, Bourdieu, Illich)
and the location of the subject’s argument within an existing intellectual tradition. The
subject reports that, prior to Al-mediated dialogue, he was not aware that several of these
authors had advanced arguments closely related to his own.

«  Rapid drafting and revision of structured prose at scale. The subject reports that Al
mediation specifically compensated for dyslexia-related friction in reading and writing.

«  Argument restructuring in response to identified weaknesses. The capacity to receive a
substantive critique, test it against the existing structure, and rebuild around it was
substantially supported by AI mediation.

«  Translation between informal observation and academic register. The subject reports
carrying the underlying claim for nearly fifty years in informal terms; AI mediation
enabled its formalization into a recognizable academic form.

4.6 Documented failures

«  Vague institutional attribution and source mischaracterization in the ChatGPT-mediated
drafting phase. A systematic audit of six representative web-source citations in the
project’s Evidence Dossiers (preserved in the supplementary materials, Supplementary
Material A) returned no instances of outright citation fabrication: all six sources were
located and identified as real. The principal failure pattern documented is subtler. Five of
the six exhibited what is termed here vague institutional attribution: the original draft
attributed claims only to an institutional name (“(Encyclopedia Britannica)”,
“(Wikipedia)”, “(World Bank)”, “(ScienceDirect)”, “(UNESCO)”, “(IDEAS/RePEc)”) without
author, title, year, URL, or page-level specifics, yielding citations too imprecise for
verification at peer-review standard. One case carries a more consequential failure. A 2021
study on Internet access and research output, attributed in the source draft to
ScienceDirect, was glossed by the manuscript as evidence that the Internet “is a
determinant of research productivity,” supporting the theory’s positive-effect prediction.
The underlying paper—Xu and Reed (2021), “The impact of internet access on research
output: a cross-country study,” Information Economics and Policy 56—actually reports an
inverse relationship between internet penetration and research productivity. This is a
documented case of substantive source mischaracterization, distinct from the vague-
attribution pattern and qualitatively more consequential. A second case (numerical
specifics about printing-press production attributed to Wikipedia—*“220 printing presses,”
“8 million books” by 1500) carries figures that do not match current Wikipedia text (which
gives ~270 cities and >20 million volumes by 1500); the discrepancy may reflect earlier
Wikipedia revisions or misattribution to Wikipedia of figures from another source. The
case therefore documents two related but distinct failure patterns: vague gestural
attribution that papers over imprecision, and substantive mischaracterization of a real
source’s actual finding. Neither pattern is the conventional “Al fabricates citations” failure



on which most case literature focuses; both are arguably more difficult for non-expert
users to detect, and the policy implications follow in Section 7.3.

+  Over-accommodation. A recurring failure mode during the generative drafting phase was
the tendency of Al synthesis to cover for gaps in the subject’s understanding rather than
surfacing them for scrutiny. Perplexity’s June 2026 audit identified one downstream
consequence of this pattern: the original Section 4 draft presented evaluative claims about
novelty as established fact rather than as advisory opinion. Over-accommodation thus
became visible not only in Al output, but in the subject’s own drafting voice after
prolonged exposure to supportive generative dialogue.

+  Insufficient methodological framing in the first-pass draft. The original Section 4 draft did
not consistently distinguish subject report from established fact. This failure was caught
by external critical review, not by the subject, and was corrected in the present revision
through explicit source labels, attribution of evaluative claims, and clearer separation
between autobiographical narrative and independently corroborated material.

+  Mode-boundary crossing during audit interactions. During the third Perplexity audit
interaction (2026-06-01), Perplexity was asked to review the v2 draft of Section 4 in its
capacity as external-validity reviewer. In the course of that interaction it also produced
fabricated example citations for non-existent or misattributed works and presented them
as paste-ready illustrative material for Section 4.6. The fabricated citations were disclosed
as placeholders, but their presentation in academically formatted prose created a risk that
they could be incorporated into the draft as if they were findings of the audit. The
fabricated examples were not incorporated. The episode is preserved as case data in
Perplexity audit #3 (June 2026, archived) and is theorized further in Section 4.7.

«  Generic feedback patterns from external review. Perplexity’s feedback was substantively
useful and identified real weaknesses in the drafts, but its presentation sometimes
followed familiar academic-critique templates. Reliance on templated Al review without
subsequent human external review therefore remains a methodological limitation of the
present project.

«  Preconditions not provided by Al. Al mediation reduced several cognitive and procedural
barriers, but it did not supply the underlying judgment, persistence, prior literacy, or
domain seriousness required to use the tools productively. These remained human inputs
brought by the subject to the project and should not be misattributed to the systems
themselves.

4.7 The role of critical advisory dialogue and external validity review

Three distinct functional modes of Al mediation have been deployed during the project, each
performing a function the others did not. A fourth role—research assistance, including
independent literature search and citation verification—has emerged as a complement to the
advisory role within the same system. The case argues that this functional differentiation is
methodologically consequential, with the caveat—documented in 4.6—that the boundaries
between modes are not always cleanly maintained even when the underlying functional
distinctions are real.



Mode 1: generative

ChatGPT (2024-May 2026) supported the construction of the original theoretical manuscript
through extended exploratory dialogue. This mode is necessary but not sufficient. The case
suggests that generative Al mediation, in isolation, tends toward synthesis of prior work the
user is unaware of, in part because the system does not by default identify that prior work or
alert the user to the synthesis.

Mode 2: advisory

Claude (May 2026-present) advanced three functions that the generative mode had not: it
identified the prior literatures the manuscript restated; it isolated within the broader project
one element (the Lost Innovators Hypothesis) that was potentially novel; and it offered
structural reframing of the project from grand theory to single-case documentation. The
advisory mode was characterized by a willingness to advance substantively negative evaluative
claims about the work—specifically, that the grand-theory version was not novel—rather than
defaulting to encouragement. The case suggests that this willingness is the principal distinction
between generative and advisory Al mediation as currently deployed.

Mode 3: external validity review

Perplexity (June 2026 onward), and subsequently Grok (xAI, June 2026), performed a function
that neither generative nor advisory dialogue had performed: independent audit of the draft
against citation-logic and internal-validity standards. Twelve Perplexity audit interactions plus
subsequent Grok review are now documented. Each addressed concerns Sections 3, 4, and 7 had
not surfaced internally. Audit interactions #1 and #2 produced the verification-protocol
discipline now applied in the working references file. Audit #3 produced the line-level polish in
Section 4 v3 and the audit-table structure now implemented as Supplementary Material D
(hallucination audit table). Audit #4 produced the polish in Section 4 v4 and Section 3 v3. Audit
#5 produced the polish in Section 7 v2. Mode 3 was thus occupied by two distinct systems with
non-overlapping findings — Perplexity contributing the citation-logic and verification-protocol
discipline applied throughout the manuscript, and Grok identifying the lost-Einsteins literature
gap addressed in Section 2.1. The case suggests that a single mode can be served by multiple
systems with substantive benefits, and that the boundary between modes (rather than the
boundary between systems) is the methodologically consequential distinction.

Mode 4: research assistance

Claude (June 2026-present, in addition to its advisory role) also performed independent
literature search and citation verification, documented in the tool-use log as Claude (web
search) entries. Two such audits are recorded: the 2026-06-01 audit of six web-source citations
in the project Evidence Dossiers (which produced the verified findings now in Section 4.6 first
bullet), and the 2026-06-01 verification of the four skill-compression citations central to Section
7.1 (Brynjolfsson, Li & Raymond 2023/2025; Noy & Zhang 2023; Peng et al. 2023; Dell’Acqua et
al. 2023). The research-assistance role is functionally distinct from generation, advisory
dialogue, and external validity audit: it produces verifiable factual claims grounded in external
sources rather than drafting, critique, or audit of existing drafts. The same system can perform
research assistance and advisory roles in alternation, as Claude has in this project; the modes
remain functionally distinguishable even when carried by a single system.



Addendum: mode-boundary softness

The third audit interaction also produced fabricated example citations in response to drafting
suggestions, crossing from Mode 3 into Mode 1 within a single conversation. This episode is
documented in 4.6 and is treated as a refinement rather than a refutation of the four-mode
framing. The functional distinctions among generation, advisory dialogue, external validity
review, and research assistance remain real. What the episode shows is that holding these
modes cleanly separated in practice requires deliberate user discipline and explicit prompting.
Systems may not signal mode transitions reliably even when the user assumes a single mode is
in effect throughout an interaction. The boundary softness does not invalidate the framing; it
specifies a methodological cost the user must bear if the framing is to be applied with
discipline.

Summary

The case argues that multi-system, multi-mode triangulation—with explicit allocation of
generative, advisory, external-validity, and research-assistance roles across systems and within
them—is methodologically more sound than reliance on a single system in any single mode,
but that the user must also monitor mode boundaries because the systems themselves may not.
No single system observed in this case performs all four functions adequately. The cost of
triangulation is the user’s time and the discipline of monitoring mode integrity; the benefit, in
the case under study, was the surfacing of weaknesses that any single system, used alone in a
single mode, did not surface.

Full transcripts of all Al mediations are preserved in the project supplementary materials and
archive. Selected excerpts are included in the supplementary materials.

Overview

This section summarizes what the case documented in Section 4 establishes, what it suggests
but does not establish, what methodological observations it produced as a byproduct of the
documentation effort, and what it explicitly does not document. The framing follows the
hypothesis-generating design specified in Section 3: the case provides existence proof and
identifies mechanisms warranting larger investigation; it does not test population-level claims.

5.1 What the case documents
The case documents four classes of finding.
Existence of the phenomenon

The case demonstrates that a single non-credentialed individual with documented learning
differences can, using multi-system Al mediation, develop a coherent theoretical position,
engage with academic literatures he has not formally studied, produce structured manuscript
material in academic register, respond substantively to external critical review, and survive
multiple rounds of audit against citation-logic and internal-validity standards. The output
documented in Sections 3, 4, and 7 of the present paper is itself one form of this evidence. The
finding is narrow but specific: the phenomenon described by the Lost Innovators Hypothesis
can occur. A precise statement matters here, because two versions of the claim are easily
conflated. What the case establishes is the demonstrable, weaker one: that a non-credentialed



individual can produce and defend structured, academic-register work through AI mediation. It
does not establish the stronger one — that this output constitutes validated formal knowledge
production, a contribution the relevant field accepts — because, as Sections 5.4 and 6.3 note,
that judgment rests on external peer review that is pending. The existence proof is of the
production and defense of such work, not of its disciplinary validation. Whether it does occur at
any meaningful frequency in the population the hypothesis concerns is a separate empirical
question that Section 7 specifies how to address.

Differentiable functional roles of AI mediation

The case documents four functionally distinct roles played by Al systems during the project:
generative drafting, advisory critique, external validity audit, and research assistance. Each role
addressed a class of weakness that the others, used alone, did not surface. Generative mediation
(ChatGPT, 2024-May 2026) produced the initial theoretical scaffolding but, in isolation, tended
toward synthesis of prior work the user was unaware of. Advisory mediation (Claude, May 2026
onward) identified that prior literature, isolated the potentially novel element of the broader
project, and produced the structural reframing from grand theory to single-case
documentation. External validity audit (Perplexity, June 2026) surfaced specific weaknesses in
citation logic, methodological framing, and attribution of evaluative claims that neither
generative nor advisory dialogue had caught. Research assistance (Claude, June 2026 onward,
in a separate functional role from its advisory work) performed independent literature search
and citation verification, including the audits documented in Section 4.6 and the verification of
the four skill-compression citations central to Section 7.1.

The case suggests that these roles are functionally distinct in a sense that matters
methodologically: no single system observed in the case performed all four roles adequately,
and reliance on a single system in any single role missed errors that triangulation across
systems and roles surfaced.

Failure patterns in Al-mediated knowledge work

The case documents at least three failure patterns with verified examples in Section 4.6. The
first is vague institutional attribution: Al-generated citations that name an institutional source
(e.g., “(Britannica)”, “(World Bank)”, “(UNESCO)”) without author, title, year, URL, or page-
level specifics, yielding citations too imprecise for peer-review-standard verification. This
pattern was observed in five of six audited citations from the project’s Evidence Dossiers. The
second is substantive source mischaracterization: a real source attributed plausibly, with a
claim that the underlying source does not in fact support or actively reverses. One documented
case (Xu and Reed, 2021) glossed a paper finding an inverse relationship between internet
penetration and research productivity as evidence of a positive relationship. The third is mode-
boundary crossing during audit interactions: an external-validity-review system shifting into
generative production within a single conversation, without explicit signaling of the mode shift.
One documented instance during the third Perplexity audit produced paste-ready fabricated
example citations that, had the user not been monitoring mode integrity, could have been
incorporated into the manuscript as audit findings.

None of these three patterns is the conventional “Al fabricates citations” failure on which most
case literature focuses. All three are arguably more difficult for non-expert users to detect than
outright fabrication, and the policy implications follow in Section 7.3.



Preconditions for productive Al mediation

The case documents that AI mediation did not supply, and could not supply, several inputs that
were necessary for the project’s output: the subject’s prior literacy, his sustained interest in a
particular question across several decades, his motivation to pursue the project to documented
completion, his cognitive capacity to evaluate Al output and identify when that output was
wrong or insufficient, and his discipline to maintain mode boundaries during multi-system
triangulation. These were human inputs brought to the project by the subject. They were
preconditions for the productive use of AI mediation rather than products of it. This finding
bears on the scope of the Lost Innovators Hypothesis, addressed in Section 6 and in the
asymmetric-effects falsifying condition in Section 7.2.

5.2 What the case suggests but does not establish

The case is consistent with three further claims that it does not, by itself, establish. These are
treated as hypotheses for the research program outlined in Section 7 rather than as findings.

«  That AI mediation operates as cognitive scaffolding for individuals with documented
learning differences in a manner functionally distinct from substitutive output
production. The case provides one qualitative grounding for this distinction; Study 3 in
Section 7.1 proposes the larger empirical test.

«  That multi-system, multi-mode triangulation produces measurably better outputs than
single-system reliance. The case documents that triangulation surfaced specific errors
single-system use did not, but the comparison is between observed performance and
counterfactual unaudited drafts that the case cannot construct rigorously. Study 4 in
Section 7.1 proposes the controlled test.

«  That the failure patterns documented in Section 4.6 are general features of current Al
systems rather than artifacts of the particular systems used in this case. The case cannot
determine generality from N=1; the documentation provides hypotheses for larger-scale
audit studies.

5.3 Methodological observations from the case

Two methodological findings emerged from the documentation effort itself, independent of the
substantive Lost Innovators question.

The four-mode framing of AI mediation

The case proposes a functional decomposition of Al roles in extended knowledge work into four
modes—generative, advisory, external validity audit, and research assistance—and documents
that the modes are differentiable in practice but not always cleanly separated by the systems
themselves. Holding the modes separate appears to require deliberate user discipline (explicit
prompting, structured documentation, mode-aware interpretation of system output) rather
than reliable system-side signaling of mode transitions. This is a methodological contribution
that may be useful to other researchers documenting extended AI-mediated work, independent
of whether the substantive Lost Innovators Hypothesis holds at scale.

The vague-institutional-attribution failure pattern



The case documents that the conventional “AI hallucinates citations” framing is incomplete.
The principal citation failure observed in the present project was not fabrication but vague
institutional attribution combined with occasional substantive mischaracterization of real
sources. This pattern is harder for non-expert users to detect than outright fabrication, because
the cited sources are real and the citations are plausible at first reading; only verification
against primary sources surfaces the failure. The pattern has implications for verification-
literacy training that are developed in Section 7.3 and that, again, are independent of the
substantive hypothesis.

5.4 What the case does not document
Several questions adjacent to the case remain explicitly outside its scope.

«  Whether the phenomenon described by the Lost Innovators Hypothesis occurs at any
meaningful frequency or scale in the population the hypothesis concerns. Existence proof
from N=1 does not bear on frequency or scale; Study 1 in Section 7.1 specifies the empirical
test.

«  Whether sustained Al mediation has effects on the user’s underlying cognitive skill over
longer time horizons. The case documents a project lasting approximately two years;
longitudinal effects on reading, writing, synthesis, or reasoning ability are not measured
and cannot be inferred from the documentation.

«  Whether the output documented in this paper would be received as a contribution by the
disciplinary literatures it engages. External human peer review is pending at the time of
writing (Section 3.6); the present paper does not stand on its own as evidence of reception.

«  Whether failure patterns observed in this project are stable across Al system versions,
releases, or model updates. The audit findings in Section 4.6 reflect system behavior at
specific dates in 2024-2026; the same systems may exhibit different patterns earlier or
later.

These limitations are intrinsic to a single-case hypothesis-generating design and are not
concealed. They are the principal reasons the paper makes no population-level claims and the
principal motivation for the studies proposed in Section 7.1.

Overview

This section places the findings reported in Section 5 in the context of prior literature, considers
alternative explanations for the documented phenomenon, addresses methodological
challenges that go beyond those treated in Section 3.7, and identifies what would strengthen the
case in subsequent revisions. The discussion does not introduce new empirical claims; it
interprets the case in relation to existing scholarship and to plausible critical objections.

6.1 The case in relation to the skill-compression and jagged-frontier literature

The most directly adjacent literature is the recent body of empirical work documenting the
effects of generative Al on knowledge-worker productivity. Four studies are particularly
relevant. Brynjolfsson, Li, and Raymond (2025) document a 14% average productivity increase
among customer support agents, with a 34% improvement among novice and low-skilled



workers and minimal effect among the most experienced. Noy and Zhang (2023) report a 40%
time reduction and 18% quality increase on professional writing tasks, with the productivity
distribution compressed by disproportionate gains among lower-ability participants. Peng and
colleagues (2023) document a 55.8% speed gain among developers using GitHub Copilot on a
single controlled programming task. Dell'Acqua and colleagues (2023), studying 758 Boston
Consulting Group consultants, document the “jagged technological frontier”: Al assistance
improved performance on tasks within its capability frontier and worsened it on tasks outside
that frontier.

Three of these studies report effects most easily characterized as skill compression—
disproportionate gains among lower-skilled or lower-ability workers, narrowing the
productivity distribution. The Dell'Acqua finding complicates that picture by demonstrating
that the gains are task-dependent: AI helps when the task falls within the model’s capability,
hurts when it does not, and the boundary is not always recognizable to the user.

The present case is consistent with both readings. The subject documented in Section 4 falls
within the population to which the skill-compression literature attributes the largest gains: a
low-credential user with sustained topical interest but limited prior formal training in the
relevant academic literatures. The case is also consistent with the jagged-frontier reading
insofar as the documented failure patterns—vague institutional attribution, source
mischaracterization, mode-boundary crossing—represent precisely the kind of off-frontier
errors a user without independent verification capacity would not catch. The case does not
adjudicate between the two readings. It is consistent with both and, in some respects,
complicates each.

The distinctive claim that the Lost Innovators Hypothesis adds to this literature is
demographic, not productivity-distributional. Skill compression concerns the productivity of
existing producers along a measured ability axis. The Lost Innovators Hypothesis concerns the
recruitment of contributors who were not previously in the producer population at all. These
are different empirical claims and they admit different empirical tests. The case provides
existence proof for the demographic claim; it does not measure its frequency or scale.

6.2 The case in relation to the autoethnographic tradition

The case is constructed within the methodological tradition of autoethnography (Ellis, Adams,
and Bochner, 2011), in which the researcher’s own experience is treated as both data and
analytic vantage. The tradition is established in disability studies, science and technology
studies, and related qualitative fields; its inferential limits (no statistical generalization;
researcher-subject conflation; reliance on subject report for the central data) are well
characterized and were treated explicitly in Section 3.

What the present case adds to the autoethnographic tradition is methodologically narrower
than the substantive Lost Innovators question. The case documents an autoethnographic
project conducted under Al mediation—that is, an autoethnographic project in which the
author’s tools of analysis and composition are themselves objects of the study. The reflexivity
problem this creates is acute and is treated in Section 3.5: the analytic voice of the paper cannot
be independent of the systems under study because the systems were used in producing the
paper. The mitigation applied—triangulation across systems with distinct training and
conversational tendencies—is itself a methodological contribution to the autoethnographic



literature on Al-assisted research, though the contribution is small and the case provides only
initial qualitative grounding.

6.3 Alternative explanations for the documented phenomenon

A skeptical reading of the case would identify several alternatives to the Lost Innovators
interpretation. The most consequential are addressed below.

The subject is exceptional, not representative

This objection is correct in its narrow form and deserves direct acknowledgment. The subject is
not a typical member of the population the Lost Innovators Hypothesis concerns. He brought
decades of sustained interest in a specific question, latent intellectual resources documented
across a long career, and motivation sufficient to maintain an extended research project to
documented publication. Most members of the population the hypothesis describes—
individuals excluded from formal knowledge production by credentialing barriers—may lack
one or more of these preconditions. The case may therefore demonstrate only that an unusually
motivated and prepared non-credentialed individual can use Al mediation to produce
structured work, not that AI mediation expands participation among lost innovators more
broadly.

The objection is acknowledged in Section 7.2 as one of the explicit falsifying conditions
(asymmetric effects by prior resource). The case cannot rule out the asymmetric reading. What
it can do is identify the specific preconditions observed in this instance (Section 5.1,
“Preconditions for productive Al mediation”) and propose that Study 3 in Section 7.1—which
examines a defined population with documented learning differences but heterogeneous prior
resources—would test whether the preconditions are necessary, sufficient, or correlated with
productive Al use.

Al did not enable the work; prior literacy and motivation did

A related objection: the work documented in this paper would have been produced anyway, or
could have been produced through traditional research means (library access, sustained
reading, correspondence with academics), and Al mediation merely accelerated rather than
enabled it. On this reading, the case demonstrates productivity gains consistent with the
existing skill-compression literature but adds nothing distinctively about participation
expansion.

The subject’s own report (Section 4.2) is that the question was carried unanswered for
approximately five decades, including periods when sustained reading and correspondence
with academics were in principle possible. This is not conclusive evidence that Al mediation
was necessary—the counterfactual cannot be constructed—but it is consistent with the claim
that the cost of formalization, not access to information, was the principal barrier. Word
processing made writing mechanically easier; the Internet made information more accessible;
neither, on the subject’s account, made formalization of the underlying question tractable. Al
mediation, on the subject’s report, did. This claim is not testable from N=1; Study 2 in Section
7.1 specifies the matched-pair design that would address it.

The output looks academic but lacks substantive contribution



A more pointed objection: the output documented in this paper is rhetorically academic—
third-person voice, citation discipline, structured argument—but may not constitute
substantive contribution to any of the literatures it engages. On this reading, the case
demonstrates that Al mediation can produce text that passes superficial review while failing
the substantive test of disciplinary value.

This objection cannot be answered by the paper itself; it can only be answered by external
human peer review. Section 3.6 acknowledges that human external review is pending at the
time of writing and identifies its absence as a methodological limitation. If the paper survives
external review by disciplinary specialists in science and technology studies, disability studies,
or education research, the objection loses force. If it does not, the objection is largely vindicated.
The paper does not preempt the verdict.

Selection bias: the case exists because it succeeded

Cases of similarly situated individuals who attempted Al-mediated theoretical work and failed
to produce a coherent output are not represented in this paper, by design—they are
unobservable to the author. The base rate of successful AI-mediated work by non-credentialed
individuals therefore cannot be inferred from the case. This limitation is named explicitly in
Section 3.5 (concern 1) and Section 5.4. Selection bias does not refute the existence-proof
finding, but it does mean that the case provides no evidence on frequency or generality.

The four-mode framing is post hoc

The decomposition of Al mediation into four functional modes (generative, advisory, external
validity audit, research assistance) was not a pre-registered analytic frame. It emerged during
the documentation effort and was applied to the case data retroactively. A skeptical reading
would treat it as a narrative organization of the observed behavior rather than as an
explanatory theory.

This is correct. The four-mode framing is offered as a methodological contribution—a useful
organization of the observed roles for other researchers documenting extended AIl-mediated
work—not as a predictive theory. Section 7.1 Study 4 specifies the prospective study that would
convert the framing from descriptive to predictive by testing whether mode-boundary
discipline correlates with reduced error rates in independent samples.

6.4 Methodological challenges that go beyond Section 3.7
Three challenges deserve explicit treatment beyond the limitations enumerated in Section 3.7.
Al-mediated documentation of AI-mediated work

The reflexivity problem in autoethnographic Al research is sharper than in conventional
autoethnography. The systems under study are not only the subject of the analysis; they are
also the tools of the analysis. The audit of the project’s Evidence Dossier citations (Section 4.6
first bullet) was performed by Claude in research-assistance mode; the verification of the skill-
compression citations was performed by the same system. The audit findings are therefore
evidence about the original ChatGPT-mediated drafts but not independent evidence about
Claude’s own reliability as a verifier. A subsequent step—independent audit by a non-Claude
system of Claude’s verification work—would add a layer of triangulation the present paper



does not provide. This suggests that future projects of this kind should incorporate prospective
plans for cross-system audit of verification work, not only of generative output.

Stability across model versions

The audit findings in Section 4.6 reflect system behavior during specific interactions in 2024-
2026. Al systems are updated frequently and sometimes silently; the failure patterns
documented here may not be stable across earlier or later releases of the same systems. This is
a limitation that applies generally to empirical Al-evaluation research, not only to the present
case: any finding about model behavior is bounded by the model-version configuration under
which the observations were made. The case provides documentation of one such
configuration; it does not provide a stable behavioral baseline.

Researcher-subject conflation in the policy-implications register

Section 7.3 makes policy recommendations (access equity, educational integration, accessibility
for users with documented learning differences, verification literacy) that follow from the
case’s findings. The subject is also the author and is a member of the population whose
interests several of the recommendations would advance. This is a stake that requires
acknowledgment. The policy recommendations are not offered as disinterested expert
judgment; they are offered as analytic implications drawn from the documented case by an
author whose perspective is shaped by being a member of the population the recommendations
concern. Whether this strengthens or weakens the recommendations is a question for the
reader; the conflation is not concealed.

6.5 What would strengthen the case

Four developments would substantially strengthen the case in subsequent revisions of the
paper or in follow-on work (in approximate order of feasibility for an independent researcher
operating without large institutional resources).

«  Initial execution of any of the four studies proposed in Section 7.1, beginning with Study 1
(demographic expansion using public datasets), which is the most tractable for an
independent researcher with statistical and bibliometric tooling. Partial results would
calibrate the substantive Lost Innovators question even if a full study remained out of
reach.

«  Independent AI audit of the Claude verification work. A non-Claude system performing the
same web-search citation audit, with results compared to the audit reported here.
Discrepancies between systems would themselves be informative; agreement would
strengthen the verification findings.

«  Human external review. At least one credentialed reviewer from science and technology
studies, disability studies, or education research, providing structural review of the
manuscript. This is committed to in Section 3.6 and is pending at the time of writing.

«  Documented replication by another non-credentialed individual. Even one additional
documented case, prospectively recorded, would substantially reduce the N=1 inferential
limit. This is the highest-leverage but slowest of the four developments.



The present paper does not require these developments to be valid as a single-case hypothesis-
generating contribution. It does require them—or analogues—before any larger claim can be
made.

Overview

This section specifies the empirical research program the case is meant to motivate. The case
itself, as documented in Section 4, establishes only that the phenomenon under study can
occur: a non-credentialed individual with documented learning differences can use multi-
system Al mediation to develop a coherent theoretical position, engage with academic
literatures he has not formally studied, and produce structured manuscript material. The case
does not establish that the phenomenon is general, frequent, or sustainable. Whether it is, and
whether the Lost Innovators Hypothesis holds at population scale, are empirical questions that
this paper does not answer. This section proposes how they might be answered.

Four study designs are proposed. The first concerns demographic expansion of formal
knowledge production. The second is a quasi-experimental replication of the present case at
modest scale. The third extends the case to a specific population—individuals with documented
learning differences—for whom the participation barriers AI may reduce are particularly well
characterized in prior literature. The fourth follows from an observation that emerged in the
course of the present case: that multi-system triangulation requires user discipline in
maintaining mode boundaries, and that the failure of mode-boundary discipline predicts
specific error patterns. The first three test the substantive hypothesis. The fourth contributes a
methodological refinement to the study of AI-mediated knowledge work generally.

7.1 The empirical research program
Study 1 — Demographic expansion of formal knowledge production

Hypothesis. The Lost Innovators Hypothesis predicts that, conditional on access, generative Al
will measurably expand the demographic base of contributors to formal knowledge production.
This is a distinct prediction from the skill-compression effect documented in the existing Al-
productivity literature reviewed above (Brynjolfsson, Li & Raymond 2025; Noy & Zhang 2023;
Peng et al. 2023; Dell’Acqua et al. 2023): skill compression and jagged-frontier dynamics
concern the productivity of existing producers, whereas demographic expansion concerns the
recruitment of new ones — the distinct claim the Lost Innovators Hypothesis adds.

Method. A longitudinal panel design using public datasets that index formal knowledge
production at scale: arXiv submissions (cs, q-bio, q-fin, econ archives), SSRN preprints, OSF
working papers, USPTO patent filings, and OpenAlex authorship records. Author affiliation,
geographic distribution, and (where inferrable from institutional metadata) prior credential
status are extracted as the principal covariates. The pre-period is calendar years 2015 through
Q3 2022; the post-period is Q4 2022 onward, coinciding with the public release of ChatGPT and
the inflection in consumer GenAlI access. A difference-in-differences specification using
country-level GenAl access proxies (commercial AI platform availability, language coverage,
infrastructure indicators) would provide a basis for causal inference, subject to the usual
identifying assumptions.



A central measurement challenge must be confronted directly. A post-period rise in
contributions from non-credentialed or unaffiliated authors is consistent with two very
different mechanisms: the recruitment of capable “lost innovators,” which the hypothesis
predicts, and a proliferation of Al-generated low-quality submissions, paper mills, and
automated content, which it does not. The same reduction in the cost of producing formal-
looking work lowers the barrier for noise as much as for signal. Distinguishing recruited
contributors from Al-enabled slush is therefore not a nuisance covariate but a core design
problem for Study 1: it requires quality-conditioned outcome measures—citation, sustained
peer engagement, or expert adjudication of a sampled subset—rather than raw authorship
counts, since an unconditioned demographic rise would be consistent with the Lost Innovators
Hypothesis and the paper-mill alternative in equal measure.

Outcome measures. (a) Rate of preprint and patent authorship by unaffiliated or non-
academically affiliated individuals; (b) geographic redistribution of authorship away from
concentrated research centers; (c) citation-network structural changes consistent with a
broadening contributor base; (d) topical diversification of contributions consistent with new
entrants pursuing previously underexplored questions.

Confirming evidence. A measurable rise in the rate of authorship by individuals without
postgraduate affiliations, over and above existing trends, concentrated in geographies and
languages where GenAl access expanded most.

Disconfirming evidence. No measurable shift in the demographic composition of formal
knowledge production despite documented and widespread GenAl adoption; or, an observed
shift fully accounted for by changes in indexing, archive scope, or other non-substantive
factors. Disconfirmation would not refute the broader skill-compression and jagged-frontier
literature; it would refute the distinctive demographic-expansion claim that the Lost
Innovators Hypothesis adds to it.

Study 2 — Quasi-experimental replication of the present case

Hypothesis. Non-credentialed individuals with topical interest and structured support can use
multi-system Al mediation to produce coherent theoretical or empirical work of a quality
sufficient for serious external review.

Method. A matched-pair design with 20-40 participants recruited through citizen-science
networks, community college continuing-education programs, and open-call solicitation.
Inclusion criteria: no postgraduate credential, sustained topical interest in a researchable
question, basic literacy in the target domain. Participants are randomly assigned to an
intervention condition (AI access plus structured support in critical evaluation of Al output,
plus access to research databases) or a comparison condition (research database access only).
Participants in both conditions work toward a defined output—a working paper of three to five
thousand words on a topic of their choosing—over twelve months, with periodic check-ins and
standardized self-report instruments.

Outcome measures. (a) Number of participants completing a coherent draft; (b) draft quality
assessed by blind expert review using a rubric to be selected in collaboration with domain
experts and validated in adjacent education literature (assessment of internal coherence,
engagement with prior literature, falsifiability or testability of claims); (c¢) participant-reported



barriers and breakthroughs across the project lifetime; (d) durability of contribution at six-
and twelve-month follow-up.

Confirming evidence. The intervention condition produces more coherent drafts at higher
mean quality than the comparison condition, with effect sizes comparable to or larger than
those reported in the existing skill-compression and jagged-frontier literature for tasks of
comparable cognitive demand.

Disconfirming evidence. No reliable difference between conditions; or, intervention condition
produces drafts comparable in quantity but lower in quality, suggesting that Al mediation
enables superficially complete output without underlying coherence—a finding that would
refine rather than refute the hypothesis.

Study 3 — Al as cognitive scaffolding for individuals with documented learning
differences

Hypothesis. Al mediation reduces specific cognitive friction in reading, writing, and synthesis
tasks for individuals with documented learning differences (dyslexia, ADHD, dyscalculia,
related profiles), to a degree sufficient to expand their participation in formal knowledge
production. This is the population for which the Lost Innovators Hypothesis is most precisely
characterized in prior literature on assistive technology and the population from which the
present case derives, as documented in Section 4.

Method. Mixed methods. (a) Cross-sectional survey of formal knowledge producers with
documented learning differences (recruited through disability services offices at universities,
professional associations, and open call), measuring frequency and patterns of Al tool use; (b)
qualitative case studies (N = 8 to 12) documenting tool use patterns in extended interviews and
tool-use logs maintained over six months; (c) within-subject experimental comparison of
writing and synthesis quality with and without Al assistance among participants with
diagnosed learning differences, with neurotypical controls.

Disciplinary positioning. This study extends the assistive-technology literature in disability
studies (which has traditionally focused on perceptual and motor accommodations) to
cognitive scaffolding for formal knowledge production specifically. The present case provides
initial qualitative grounding; Study 3 tests whether the pattern observed in the case generalizes
within the population.

Confirming evidence. Measurable improvement in writing and synthesis quality with Al
assistance, larger among participants with diagnosed learning differences than among
neurotypical controls. Pattern of Al use in the survey consistent with cognitive-scaffolding
rather than substitutive use.

Disconfirming evidence. AI mediation produces no differential effect by neurodivergence
status; or, the effect is reversed (Al mediation more useful for neurotypical participants than
for those with documented learning differences), which would suggest that current Al tools are
not in fact well adapted to the population the case describes.

Study 4 — Mode-boundary discipline in AI-mediated knowledge work



Hypothesis. Multi-system triangulation across distinct Al roles (generative, advisory, external
validity audit, research assistance) reduces error rates in Al-mediated knowledge work only
when users maintain explicit mode boundaries. Failures of mode-boundary discipline predict
specific error patterns—particularly the importation of generative content during interactions
framed as audit or verification.

Method. Naturalistic observational study of users engaged in extended AI-mediated knowledge
work, with prospective documentation of mode transitions and error categorization. The
present paper’s tool-use log provides one prototype for the documentation protocol; broader
recruitment of participants engaged in serious Al-mediated knowledge work (researchers,
writers, policy analysts, technical practitioners) provides a sample sufficient to characterize the
relationship between mode-boundary integrity and error incidence.

Origin of the hypothesis. This hypothesis was not anticipated at the outset of the present case. It
emerged from an observation during the third Perplexity audit interaction (documented in
Section 4.6 and Section 4.7): an audit-mode interaction produced fabricated illustrative content
that could have been incorporated into the manuscript had the user not been monitoring mode
integrity. The hypothesis is therefore a methodological contribution arising from the case itself
rather than a prior theoretical commitment.

Confirming evidence. Measurable correlation between explicit mode-boundary discipline
(operationalized via user-side prompting protocols and structured documentation) and
reduced error rates in Al-mediated knowledge output. Specific error patterns concentrated at
documented mode-boundary transitions.

Disconfirming evidence. No measurable relationship between mode discipline and error rate;
or, errors distributed independently of mode-boundary events, suggesting that the three-mode
framing (and any extension of it) does not capture the actual structure of failure in AI-
mediated work.

7.2 Falsifying conditions for the Lost Innovators Hypothesis

The hypothesis is testable in the sense that specific patterns of evidence would constitute
disconfirmation. Three are identified explicitly.

«  Null demographic shift. No measurable change in the demographic composition of formal
knowledge production over the period of widespread GenAl adoption, over and above
existing trends, controlling for indexing and access effects. If skill compression occurs
without demographic expansion, the Lost Innovators Hypothesis is refuted while the
broader productivity literature is unaffected. Operationally: the absence of a statistically
significant rise (at conventional levels) in the share of new contributions authored by
people without a field-relevant graduate credential or institutional affiliation, across the
Study 1 datasets over a three-to-five-year post-adoption window, after controlling for
indexing and access trends.

«  Transient participation without durability. A measurable burst of new contributors during
initial AT adoption, in the datasets specified in Study 1, that does not sustain — that is, new
authors who produce a single contribution and do not return. The hypothesis claims that
Al expands the durable contributor base; a burst-without-persistence pattern would refute



that claim while documenting a different phenomenon. Operationally: a majority of first-
time post-adoption contributors — say, more than roughly 70% — producing no second
contribution within twenty-four months.

«  Asymmetric effects by prior resource. Effects concentrated entirely among individuals
with prior latent intellectual resources comparable to those documented in the present
case (prior literacy, sustained domain interest, motivation), with no effect on individuals
lacking those preconditions. This finding would not refute the hypothesis in its narrowest
form, but it would substantially narrow the population to which the hypothesis applies
and would refute any broader claim that Al democratizes participation universally.
Operationally: effect sizes for participants lacking the relevant preconditions statistically
indistinguishable from zero, while resourced participants show significant gains.

Each of these conditions can be operationalized through the studies in Section 7.1. The
hypothesis is therefore falsifiable in the strict Popperian sense even though no single study can
decisively confirm it.

7.3 Policy implications

The hypothesis carries policy implications that follow even from the present limited case, with
the appropriate uncertainty.

Access equity

If Al mediation is, in fact, a mechanism by which formal knowledge production is expanded to
historically excluded populations, then equity of Al access becomes a substantive policy
question rather than a consumer convenience question. Three barriers warrant specific
attention: cost (frontier-model subscriptions exceed the affordability threshold for substantial
portions of the global population); language coverage (current frontier models perform
substantially better in English than in most other languages, replicating existing knowledge-
production asymmetries); and infrastructure (broadband and reliable electricity remain
prerequisites for sustained Al mediation, and remain unevenly distributed).

Educational integration

If Al mediation functions as cognitive scaffolding rather than as substitutive output production,
then educational integration policy should distinguish the two uses explicitly. The case
provides preliminary qualitative grounding for the scaffolding framing, consistent with
concurrent argument from Khan (2024) and Mollick (2024) and with the empirical anchor
provided by the two-sigma tutoring effect (Bloom, 1984) . The corrective due to Cuban (2001) —
that educational technology has a recurrent history of promises unmet — applies and should
be visible in the policy discourse. It is worth observing that even if the Lost Innovators
Hypothesis is ultimately disconfirmed at scale, the tutoring-style benefits documented in
adjacent literature may still warrant cautious educational integration; the participation-
expansion claim and the learning-support claim are logically separable and should be evaluated
separately.

Accessibility for users with documented learning differences



Existing legal frameworks for assistive technology (in the United States, the Americans with
Disabilities Act and Section 504; in the European Union, the Accessibility Act and related
instruments) provide structure for treating Al tools as cognitive accommodations under
defined conditions. The present case suggests that the cognitive-scaffolding use of AI may
warrant inclusion in formal accessibility provisions for users with documented learning
differences, on terms comparable to existing provisions for perceptual and motor
accommodations.

Verification literacy

The audit findings reported in Section 4.6 indicate that AI mediation produces specific failure
patterns—including vague institutional attribution and substantive source
mischaracterization, as documented in the citation audit of the project's own evidence dossiers
—that are not detectable without verification against primary sources. The Xu and Reed (2021)
instance, in which the original ChatGPT-mediated draft glossed a paper reporting an inverse
relationship between internet penetration and research productivity as evidence of a positive
relationship, illustrates the specific risk: a real source, plausibly attributed, with a reversed
finding that only careful reading of the cited paper would catch. Users entering formal
knowledge production via AI mediation are unevenly equipped to perform that verification.
Policy discussions of Al in education and professional practice should include training in
critical evaluation of AI output, on terms comparable to existing media-literacy frameworks.

7.4 Contributions to adjacent disciplines
The paper makes contributions of varying weight to several adjacent literatures.

«  Science and Technology Studies. The case is a documented instance of Al-mediated
participation in formal knowledge production by a non-credentialed individual, with full
documentation of tool use, failure modes, and external validity review. STS scholarship on
the participatory turn in science (citizen science, open science, crowd-sourced research)
provides the immediate disciplinary context; this N=1 case extends that literature into the
specific question of Al as participation-expanding infrastructure.

«  Disability studies. The case documents Al as cognitive scaffolding for an individual with
learning differences consistent with dyslexia, drawing on the autoethnographic tradition
documented in Ellis, Adams, and Bochner (2011). The disciplinary literature on assistive
technology has historically concentrated on perceptual and motor accommodations; the
case contributes preliminary qualitative grounding to a less developed line concerning
cognitive accommodations in formal knowledge work specifically. Study 3 in Section 7.1
proposes the larger empirical study that would test the generalization.

«  Education research. The case is consistent with Bloom’s two-sigma framing (Bloom, 1984)
insofar as it documents an individual learner gaining sustained access to high-quality
individualized intellectual engagement at a cost dramatically below historical tutoring.
The corrective due to Cuban (2001) applies and is acknowledged in the policy discussion.

+  Philosophy of information and epistemic gatekeeping. The case implicates the cultural-
capital and credentialing literature in sociology (Bourdieu, 1986 ; Illich, 1971 ; Collins,
1979 ) by providing one documented instance of credentialing-barrier reduction through



Al mediation. The Lost Innovators Hypothesis is, in part, an empirical reformulation of the
cultural-capital argument: it asks whether the credentialing filter that Bourdieu described
as constitutive of formal knowledge production can be partially circumvented through
technological mediation, and whether the populations historically excluded by that filter
measurably reappear when the mediation is available.

«  Economics of innovation. The skill-compression and jagged-frontier literature
(Brynjolfsson, Li, and Raymond, 2025; Noy and Zhang, 2023; Peng et al., 2023; Dell'Acqua
et al., 2023) documents Al effects on the productivity of existing knowledge workers and
the task-dependent shape of those effects. The Lost Innovators Hypothesis adds a distinct
claim about demographic expansion of the contributor base. Study 1 specifies how the two
predictions can be empirically disentangled, with the jagged-frontier nuance providing
one source of plausible heterogeneity in the predicted demographic-expansion effect.

7.5 Scope and limitations of the research program

The four studies proposed in Section 7.1 do not require institutional resources at frontier scale.
Study 1 uses public datasets and can be performed by individual researchers or small teams
with access to standard statistical and bibliometric tooling. Study 2 requires modest grant
funding and an IRB-approved research protocol; comparable matched-pair designs are
common in education and intervention research. Study 3 requires coordination with disability
services offices or community partners but uses established mixed-methods designs. Study 4 is
naturalistic and can begin with small-N qualitative work before expanding.

The author of the present paper is not in a position to execute these studies alone. The research
program is articulated in this paper as motivation for collaboration with researchers who
possess the institutional access, training, and infrastructure to perform the work. The case
itself, and its detailed documentation, is offered as one component of the evidentiary base such
collaborations might draw upon.

The program does not exhaust the empirical questions the Lost Innovators Hypothesis raises; it
identifies four tractable, high-leverage starting points given current literature and data
availability. Subsequent work may identify additional designs as the hypothesis is refined by
initial findings.

8. Conclusion

This paper has documented a single case of Al-mediated theoretical inquiry by a non-
credentialed individual with documented learning differences. The project unfolded over
approximately two years and involved interactions with three AI systems performing four
functionally distinct roles. The case yields three contributions, each calibrated to what a single-
case, hypothesis-generating design can support. The first is documented existence proof of the
production-and-defense form of the phenomenon: a non-credentialed individual previously
excluded by credentialing barriers used generative Al mediation to develop, structure, and
defend academic-register theoretical work. Whether that work amounts to validated formal
knowledge production—a contribution the field accepts—is a distinct question that external
peer review, pending at the time of writing, must settle; it is not one this paper claims to have
proven. The second is a methodological framing of Al-mediated knowledge work in terms of
four functionally distinct modes (generative drafting, advisory critique, external validity audit,



and research assistance) that the case suggests are differentiable in practice and consequential
when held separate, together with documentation of specific failure patterns—vague
institutional attribution and substantive source mischaracterization—that depart from the
conventional “Al fabricates citations” framing on which most case literature focuses. The third
is a specification of an empirical research program through which the substantive hypothesis
could be tested at scale, with four concrete study designs, explicit falsifying conditions, and
policy implications calibrated to what the case actually supports.

The paper does not establish that the documented phenomenon occurs at any meaningful
frequency or scale in the population the hypothesis concerns. It does not measure longitudinal
effects on the subject’s underlying cognitive skill. It does not stand on its own as evidence of
reception by the disciplinary literatures it engages, which depends on external human peer
review that is pending at the time of writing. Nor does it adjudicate between the Lost
Innovators interpretation and the most credible alternative—that the documented work would
have been produced through traditional research means even without AI mediation, on a
longer timescale and with greater effort. These limitations are intrinsic to a single-case design
and have been treated openly throughout.

What follows naturally from the present paper is collaborative work. The four study designs in
Section 7.1 do not require frontier-scale institutional resources, but they do require institutional
access, statistical and bibliometric tooling, and disciplinary expertise the author does not
possess in the relevant fields. The paper is offered as motivation for such collaboration and as
one component of the evidentiary base such collaborations might draw upon. Independent
audit of the verification work performed for this paper, replication of the case design by other
non-credentialed individuals, and initial execution of Study 1 (demographic expansion of
formal knowledge production using public datasets) are the highest-leverage next steps
identified in Section 6.5.

The question that motivated this work, articulated by the subject in adolescence and carried
unanswered for decades, can be stated more formally now. If generative Al mediation reduces
the credentialing barrier to formal knowledge production sufficiently to recruit contributors
who were not previously in the producer population, what becomes of the formal knowledge
that those contributors might produce? The case presented here does not answer that question.
It documents one instance from which the question can be asked rigorously, identifies the
mechanisms warranting empirical investigation, and specifies the studies that would test it.
Whether the answer ultimately favors the Lost Innovators Hypothesis or refutes it, the question
now belongs to an empirical research program rather than to an unanswered intuition. That is
what the case set out to establish.

Al-use disclosure (per the Alast standard)

William Stafford, ADN, LI-Alast4 — ChatGPT (i/d) - Claude (d/c/v/s) - Perplexity (c¢/v/s) - Grok
(c). This paper was produced across four Al systems in functionally distinct roles, documented
in Section 4.4: ChatGPT for generative ideation and drafting; Claude for advisory critique,
editorial review, source verification, and research assistance; Perplexity for independent
citation and internal-validity audit; and Grok for independent external review of the master
draft. The author directed the work, made all decisions, verified all cited sources against
primary materials, and is solely responsible for every claim. Working transcripts and the



citation-verification log are available on request. The disclosure notation used here is specified
in the companion standard, Earned Trust: Verifiable Disclosure as a Credential-Substitute for
Al-Assisted Work (https://doi.org/10.5281/zenodo.20719927).
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