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Abstract

Institutional representations condense heterogeneous histories into classifications, records, and
indicators that may shape consequential decisions. This paper asks when an institution can respon-
sibly rely on a reduced description while retaining the capacity to recognize, examine, and respond
to challenges that its own categories may obscure. The central thesis is conditional: representa-
tional adequacy for a declared question, evidential access, review competence, effective correction,
and the legitimacy of the governing criteria require distinct warrants. None alone establishes the
others. Elementary results on factorization, approximation, indistinguishability, and guarded reach-
ability identify where particular inferences fail under stipulated assumptions; they establish neither
moral verdicts nor institutional powers. Renormalization supplies a bounded analogy rather than a
demonstrated physical scaling law for institutions. Drawing on work in classification, epistemic in-
justice, sociotechnical abstraction, and accountability, the paper proposes a question-indexed, seven-
part cross-stage inquiry covering recognition, evidence, access, competence, transfer, response, and
frame review. Its incremental value lies in locating the precise stage and missing warrant between an
identifiable representational distinction and a potentially consequential institutional response, rather
than introducing new mathematics or generic audit principles. Fourteen propositions are editorially
classified by mathematical role and inferential limits. Constructed cases consider excluded claims,
feedback, protected evidence, referrals, competing remedies, and challenges to evaluative rules. A
prospective protocol compares the proposed integrated register with competent existing procedures,
including the possibility of equivalent performance, greater burden, unsafe disclosure, and inconclu-
sive effects. No empirical implementation, legal validation, causal estimate, or independent moral
proof is claimed. The result is a bounded investigative method whose usefulness depends on inde-
pendently warranted questions, reliable evidence, legitimate institutional authority, and comparative
performance.

Keywords: representational renormalization; normative information preservation; contestability; reme-
dial authority; coarse-graining; epistemic justice
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1 Introduction

Institutional representations make complex records tractable for inquiry and collective decisions. Re-
searchers, administrators, designers, and public authorities select observations, construct variables, de-
fine classifications, and publish summaries for particular purposes. Each operation establishes bound-
aries around the information available for subsequent interpretation. In consequential settings, these
boundaries may affect whether a contribution is recognized, a claim becomes reviewable, or a burden is
considered in an institutional decision. The research object of this paper is the responsibility associated
with constructing, authorizing, and using those representations.

Three constructed examples illustrate the problem. A service programme reports its rate of com-
pleted provision but does not retain a field for unsuccessful appeals. A research infrastructure credits a
consortium while its contribution categories leave some forms of labor unrecognized. An environmental
model reports an aggregate burden while omitting distinctions needed to examine geographically un-
even or irreversible effects. These examples concern different kinds of potential omission. They invite
inquiry into the justification of the chosen informational purpose, the histories admitted to the record, and
the authority to revise a representation when consequential claims become visible. They are analytical
constructions, not accounts of observed institutions.

Existing scholarship establishes substantial foundations for this inquiry. Bowker and Star analyze
how categories and standards organize social and institutional visibility [7]. Fricker examines wrongs as-
sociated with credibility and interpretive resources in the participation of persons as knowers [16]. Selbst
and colleagues identify difficulties created by an overly restrictive sociotechnical abstraction when tech-
nical assessments are applied to institutional settings [43]. These contributions already make classifica-
tion, epistemic standing, and the social consequences of abstraction legitimate objects of investigation.
The present paper proposes a narrower analytical interface: the identification of a consequential distinc-
tion lost at a particular representational stage, the evidence potentially available to recover it, and the
competent process through which a justified correction may be considered.

The inquiry also engages the level dependence of normative description. List and Valentini argue
that political normative facts may be coarser-grained than moral facts [29]. Their argument concerns
the relationships among normative descriptions and appropriate levels of political analysis. The present
investigation concerns the accountable practices by which institutions select, maintain, and deploy partic-
ular descriptions. It follows Paper I’s investigation of generative diminishment and asymmetric relations,
Paper II’s analysis of credible commitments and remedies, and Paper III’s study of preserving normative
claims across institutional scales. Paper IV examines the institutional production and consequential cir-
culation of the descriptions on which such inquiries may depend. These are related research objects with
distinct questions of justification.

The inherited expression renormalization requires terminological restraint. Renormalization-group
analysis in physics involves specified transformations, parameter behavior, and, in appropriate settings,
fixed points and critical phenomena [48]. Statistical aggregation, the reduction of historical records
to institutional categories, and the construction of effective descriptions require their own definitions.
The manuscript uses the technical physics literature as a carefully bounded comparison. It does not
derive a renormalization-group flow for ethical systems, nor assume that an institutional summary has
the properties of a physical coarse-graining transformation. The working title remains provisional for
this reason.

The thesis has two complementary parts. First, a reduced description is question-adequate only rela-
tive to a specified domain, admissible interpretation, and task; exact recovery of one answer says nothing
by itself about an omitted question or the institutional standing of its proponent. Second, when a rep-
resentation is used consequentially, an adequate descriptive channel does not imply an adequate route
for challenge and action. Access to a record, authority to reconsider a decision, and a substantively
justified response are different claims. Conversely, failure of public recovery does not prove an institu-
tional wrong if reliable, lawfully accessible supplementary evidence and competent review provide an
appropriate route. The proposed method organizes the evidence needed to distinguish these possibilities.
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Its normative adequacy is deliberately not defined as a numerical function of information retained or
procedures completed.

The paper’s contribution can be evaluated through a discriminating comparison: given the same insti-
tutional episode and evidential access, does a question-indexed examination across admission, reduction,
protected inspection, authorized review, downstream reliance, and rule revision identify a materially im-
portant and properly actionable omission that established case review or provenance practice wouldmiss?
If existing procedures already reveal and resolve the relevant issue at equal or lower cost and risk, the pro-
posed combined register has not demonstrated added practical value. This comparison makes the paper’s
institutional proposal contestable while leaving ethical interpretation and legal duties to the appropriate
arguments and authorities.

The proposed accountability interface spans distinguishable decisions. A history-admission rule de-
termines which claims enter an evidence domain; a variable-selection rule specifies which attributes are
retained; a reduction can make previously distinguishable histories observationally equivalent; a disclo-
sure policy determines which audiences may inspect the retained distinctions. Consequential users may
then rely on those representations to make decisions, while affected participants may challenge their
construction or use. Correction at one stage may be immaterial to a downstream decision unless reli-
able information reaches an authorized reviewer. These stages connect information loss to institutional
conduct while leaving their legal and ethical evaluation open to further argument.

A relational history here is an analytically specified record of events, couplings, observations, insti-
tutional practices, and interpretations. Its representation presupposes neither a universal linear ordering
of time nor an ontologically privileged present. Where cellular or two-complex illustrations are relevant,
vertices denote events and edges couplings; the interpretation of faces is stipulated locally. Subjects
and institutions are historically interpreted configurations rather than primitive vertices. This formal vo-
cabulary organizes questions about evidence without supplying an ontological proof of social or moral
reality.

The mathematical analysis addresses the preservation of answers relative to a declared domain and
family of questions. When two admitted histories receive the same reduced description but different an-
swers to a relevant question, the reduced description alone is insufficient for reconstructing that answer.
The conclusion depends on the histories and interpretive questions that have been admitted. Exclusion
may therefore occur before any reduction, through testimonial access, classification, or the language
available to formulate a claim. Further evidence may reopen an inquiry even where an earlier represen-
tation has lost a distinction. The validity of such evidence and the authority to use it require independent
examination.

More information is not invariably a more responsible public representation. Confidentiality, risk of
retaliation, evidential quality, procedural fairness, and context-dependent rules of disclosure may con-
strain admissible refinements. Nissenbaum’s contextual-integrity account offers a basis for assessing
information flows in their social settings [33]. Related work by Jasanoff and Saltelli and colleagues
emphasizes uncertainty, framing, participation, and the responsible use of models in consequential pub-
lic decisions [23, 42]. Their contributions provide significant precedents; the present analysis does not
claim novelty for transparency, participation, documentation, or auditing in themselves.

The manuscript advances a conceptual and exploratory formal proposal. It distinguishes descriptive
adequacy, evidential support, causal explanation, institutional competence, and substantive ethical jus-
tification. A proposed cross-stage assessment traces question-relevant information from admission and
classification through reduction and consequential use, while identifying possible channels for challenge
and correction. Its elementary formal results are applications of established mathematics. Its potential
methodological contribution lies in organizing the evidential and institutional interfaces among these
stages; that contribution requires comparison with established qualitative inquiry, legal procedures, and
organizational audit methods. The hypothetical cases are designed for analytical discrimination and pro-
vide no empirical validation of effectiveness.

The synthesis in Section 9.19 makes the paper’s architecture explicit. A declared question, its eviden-
tial preservation, protected reviewer access, authorized competence, effective transmission, permissible
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disposition and the governance of evaluation criteria are independently assessable elements of an insti-
tutional claim pathway. Their distinction explains why accurate records may coexist with inaccessible
review, why a valid correction may fail to reach a consequential decision, and why complete internal case
logs may leave rule-level exclusions undetected. The proposed integrated register organizes these ques-
tions without reducing them to a single ethics metric or transferring authority from competent institutions
to a formal model.

The analysis proceeds through scale selection and representational authority in Section 2, admission
and variable selection in Section 3, and preservation conditions in Section 4. Subsequent sections in-
vestigate historical annotations, epistemic exclusion, contestation and corrective propagation, and the
accountability conditions for consequential use. Section 9 then examines conflicts, evidence require-
ments, intellectual precedents, and conditions under which the proposed methodology would add little
or no value. The resulting inquiry treats representational governance as historically situated and revisable,
with attention to heterogeneous claims and the generative conditions of human and nonhuman life.

2 Scale Selection and Representational Authority

This section establishes the analytical objects required to evaluate representational choices. Its objective
is to distinguish different kinds of reduction, specify the decisions through which a descriptive scale
acquires practical authority, and delimit the informational claims that can be supported by elementary
formal results. The method combines conceptual distinctions with a partial formalization of admitted
histories and a constructed institutional example. The resulting vocabulary identifies questions for later
normative and institutional inquiry; it leaves their ultimate justification open.

2.1 Aggregation, coarse-graining, and effective description

Different operations often described as simplification have different mathematical and practical roles.
Aggregation combines observations through an operation, such as a count, sum, or average. Coarse-
graining groups distinguishable fine descriptions into equivalence classes or maps them to a coarser
representational space. Discretization replaces aspects of a potentially continuous model with a selected
finite or countable representation. An effective description is a model whose variables and transformation
rules are chosen for explanatory or predictive use at a particular level of inquiry. A renormalization-group
construction, in a technical physical setting, requires an appropriately defined family or transformation
structure with relevant parameter behavior and consistency relations [48].

These distinctions concern the structure and use of descriptions. They do not rank the methods by
moral worth or epistemic reliability. Averaging can be useful for estimating a population-level indicator.
A coarse-grained category can simplify an explanation while retaining precisely the distinctions needed
for an institutional task. A fine-grained record can retain irrelevant or sensitive detail whose collection
and disclosure require justification. The consequential issue is the relation among the descriptive method,
its purpose, the background assumptions, and the institution that makes it operational.

Table 1 compares the kinds of claims licensed by different forms of reduction. The final column
identifies the additional information needed when the method enters public or institutional decision-
making.

The terms in Table 1 are also context-sensitive. The statistical aggregation of records may itself form
one stage of a coarse-graining operation. An effective description may employ aggregation, discretiza-
tion, or both. The distinctions specify different claims that an author should establish rather than disjoint
families of activity. Consequently, one modeling pipeline can create several distinct opportunities for
institutional scrutiny.
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Table 1: Descriptive transformations and their respective accountability questions.
Operation Technical question Accountability question

Aggregation Which statistic combines the admitted
observations?

Whose observations enter the population
and whose burdens are hidden by the
statistic?

Coarse-graining Which fine descriptions share a reduced
state?

Which claims become indistinguishable,
and who can request refinement?

Discretization Which resolution and boundary
conventions are imposed?

Which changes and threshold crossings
may be missed?

Effective modeling Which variables and transformations
answer the declared task?

What warrants the declared task, domain,
and deployment conditions?

Technical
renormalization

Which transformations define scale flow
and parameter behavior?

What interpretation and evidential
warrant support transporting the
formalism outside its established domain?

2.2 Representational policies and admitted histories

A formal object becomes useful once its elements correspond to identifiable descriptive decisions. Let
H denote a candidate space of enriched histories available to an investigator under a declared interpre-
tive scheme. A history may include records of events, couplings, institutional classifications, relevant
testimony, and admissible interpretations of subjects or obligations. The domain D ⊆ H represents
the histories admitted for a particular analytical operation. Admission may depend on evidence access,
institutional jurisdiction, consent, measurement technologies, or a modeling convention. Thus D is a
substantive component of the represented inquiry, rather than an unproblematic list of everything that
exists.

Let T be a coarser description space and let U : D → T be a specified reduction. A normative
question q is associated with an answer space Aq and an interpreted evaluation Jq : D → Aq. The
answer space might distinguish eligibility to appeal, obligations of an authorized institution, or another
question with stated assumptions. We initially take these evaluations as deterministic total functions to
isolate a modest factorization result. Partial, disputed, and set-valued answers require further analysis.

For institutional purposes, it is helpful to regard the map U as one component of a broader represen-
tational policy. A minimal policy record is stated in Equation 1.

π =
(
D, ι, U,Q,P,R

)
. (1)

Here ι denotes the interpretive and evidential conventions by which records and subjects are described;
Q denotes a declared family of questions; P records provenance and institutional authorization; and R
identifies available procedures for scrutiny or revision. The tuple is a bookkeeping device. It makes a set
of decisions explicit without assuming that these decisions are exhaustive or that their mere documenta-
tion justifies their effects. Equation 1 should be read as a candidate minimum audit interface, subject to
modification according to the institutional setting.

Each component of π has a different possible ethical significance. The admitted domain affects
the population to which an analysis applies. The interpretive conventions influence which accounts can
become recognizable evidence. The reduction specifies which distinctions remain available downstream.
The question family partly determines what counts as adequacy. Provenance permits inquiries into where
assumptions originated and by whom they were authorized. Revision procedures affect whether omitted
or misrepresented subjects have a realistic opportunity to contest the representation. None of these roles
entails that a single institution or individual should control them all.

The interpretation of subjects is particularly important in relational models. An event-level cellular
complexmay supply vertices interpreted as events, edges interpreted as couplings, and faces given locally
declared primitive semantics. A person, community, or institutional body is then an interpreted historical
structure rather than a primitive vertex. The availability of a vertex does not, by itself, establish an
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institutional subject with procedural standing. A modeler who equates a selected event category with a
complete claimant population has made an additional interpretive decision; its warrant belongs in ι and
may need testing against excluded or disputed accounts.

A related complication concerns ordering. A data set may be arranged by entry date, a causal graph
may record a justified partial precedence relation, and a narrative may impose a particular sequence on
disputed testimony. These structures have different meanings. An aggregation over dated observations
cannot by itself resolve contested causal ordering or the historical priority of an obligation. Such claims
depend on specific evidence and interpretive rules. The present framework therefore treats event prece-
dence, record order, narrative sequence, and modeling steps as independent relations whenever they
become material to the argument.

2.3 Query-relative preservation and its limited warrant

The preservation of a declared question can be stated precisely within the stipulated function model.
A reduced evaluation Jq exists on the attained coarse descriptions U(D) when the fine evaluation is
constant within each fiber of U . The elementary criterion is given in Equation 2.

U(h) = U(h′) =⇒ Jq(h) = Jq(h
′) for h, h′ ∈ D. (2)

Equation 2 is evaluated for a particular question q and a particular admitted domain D. It identifies
whether the answer to that question can be recovered from the reduced description alone. When the
condition holds, the reduced evaluation is defined by setting Jq(U(h)) = Jq(h); the condition ensures
that the definition is independent of the representative history selected from the fiber. Conversely, the
existence of such an evaluation implies the condition. This is the elementary factorization criterion
already developed in the author’s prior exploratory two-complex work and employed in Paper III. It is
restated here solely to support the ethical analysis of representational policy.

The fact that Equation 2 holds supplies a formal answer about functional sufficiency. It does not
establish that Jq is justified, that the admitted histories faithfully represent affected subjects, or that an
institution is authorized to act using Jq. The same answer may be preserved for a question framed by an
unfair eligibility rule. A wider domain may contain recognized claims that were absent from D. Even
withinD, an available question family may be too narrow to address a relevant ecological, relational, or
procedural burden. These concerns call for a separate examination of the authority to select Q and the
evidential conditions governingD and ι.

The finite diagnostic in Equation 3 makes an observed query-specific loss explicit without assigning
a scalar ethical value to it.

Wq(π) =
{
(h, h′) ∈ D2 : U(h) = U(h′), Jq(h) ̸= Jq(h

′)
}
. (3)

Each pair inWq(π) is a witness to the failure of exact answer preservation for the stated question. Equa-
tion 3 follows directly from Equation 2. A nonempty witness set is an informational diagnosis, while
its institutional significance depends on the content of the answer difference, the consequences of the
reduction, and the available methods of review. For infinite or incompletely sampled historical spaces,
an empty observed witness set may reflect limited access rather than complete preservation.

The diagnostic also reveals a tension within normative model design. If the declared question family
is enlarged, a reduction previously adequate for the narrower family may fail. If the question family is
restricted, the same map may appear adequate without any change in the historical records. A policy
of selecting only easily preserved questions would therefore risk turning representational convenience
into a surrogate for normative relevance. The responsibility to justify the question family is conceptually
independent of the responsibility to calculate preservation correctly.

2.4 An institutional case of representational substitution

Consider a hypothetical environmental restoration programme operating through a federation of local
councils. Its published summary reports the number of completed interventions and a combined index of
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Table 2: Questions arising from the constructed restoration-programme comparison.
Analytical domain Focused question Evidence or argument required

Formal preservation Do the reduced records determine
eligibility for review?

Admitted histories, map definition,
answer conventions, and witnessed
distinct answers

Institutional process Who selected eligibility, reviewed
disputes, and authorized reliance on the
summary?

Applicable competences, decision records,
consultation, appeals, and implementation
histories

Ethical justification Are the affected claims appropriately
recognized and is the use of the reduction
defensible?

Substantive normative principles, relevant
consequences, counterarguments, and
affected-subject interpretations

ecological recovery. For an authorized aggregate performance report, these values may be informative.
Suppose that two possible programme histories yield the same published totals. In the first, a small
community successfully obtained a review of a restoration decision; in the second, members of that
community were excluded from the procedure through an eligibility classification. The situations are
stipulated, and the numerical equality is fixed by construction.

Let ha and hb denote the two constructed histories. The aggregate map satisfies U(ha) = U(hb),
while the question qreview concerning effective eligibility to seek review has different answers. Equation 3
therefore identifies (ha, hb) as a loss witness. The same map may preserve a question concerning total
recorded interventions. This comparison makes two observations available. First, a useful aggregate can
be insufficient for a different institutional purpose. Second, deciding which of those purposes receives
priority is a policy decision whose legitimacy cannot be inferred from an aggregate model’s arithmetic
correctness.

A further distinction matters for the governance of that decision. Imagine that the model developers
are employed by the federation, the eligible claimant population is specified in a separate institutional
rule, and the public agency using the summary has authority to allocate restoration funds. The developer
may choose the statistic within a technical remit; the federation may define data eligibility; the agency
may determine the consequences of the resulting classification. The authority to represent, to determine
standing, and to act on model output is distributed across these institutions. Ethical accountability there-
fore requires investigation of their linked responsibilities, rather than treating a single developer as the
entire causal source of the outcome.

An adequate audit would ask who established the eligibility classification, whether affected commu-
nities could recognize and correct its effects, whether the aggregate report was represented as suitable
for procedural review, and what evidence connects its use with consequential decisions. Competing ex-
planations remain possible. A denied appeal might originate in a distinct legal requirement rather than
the representational map. A resource shortage might explain an implementation failure irrespective of
the summary’s granularity. A revised data category might improve visibility without altering the institu-
tion’s decision-making authority. These alternatives need to be considered before a researcher attributes
an injustice to representational reduction.

Table 2 distinguishes three classes of questions prompted by the example. Their separation limits the
tendency to infer an ethical conclusion from a formal diagnostic alone.

The constructed case also demonstrates why coarse-graining should be analyzed as a sequence of
decisions rather than as a single abstract mapping. Domain admission, variable selection, model training
or calculation, publication, circulation through institutions, and eventual deployment may occur under
different permissions and forms of oversight. Provenance frameworks such as the W3C’s PROV-O pro-
vide a vocabulary for representing and exchanging information about entities, activities, and agents in
such processes [47]. Provenance can assist an inquiry into how a summary came to exist. It cannot,
by itself, certify the moral adequacy of the choices recorded or determine whether a disputed account
received appropriate consideration.
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2.5 Selection, authorization, and the distribution of responsibility

The authority to select a scale may be epistemic, administrative, legal, contractual, or practical. A re-
search team might choose a resolution because it permits stable estimation from available measurements.
An administrator may rely on a reporting category required by a public rule. A consortium may negoti-
ate an aggregation procedure as part of an agreement. A public authority may deploy a model despite
limited opportunities for challenge. Their responsibilities depend on the functions undertaken, what was
reasonably knowable, the available alternatives, and the foreseeable consequences of the choice.

Distinguishing these forms of authority avoids an automatic equation of technical expertise with
legitimate governance. An investigator can have substantial knowledge of statistical error while lack-
ing authority to determine institutional standing. Conversely, a public body may have recognized legal
competence to adopt a reporting convention while relying on evidence inadequate for its declared pur-
pose. The institution’s reason for adopting a representation should therefore be recorded and assessed in
connection with its actual remit and the affected forms of participation.

The relevant ethical inquiry may concern duties of disclosure, consultation, correction, restraint, in-
dependent review, or documentation of uncertainty. The precise duties vary by context. A model used
to explore a theoretical mechanism within a laboratory places different burdens on its authors from a
model used to restrict public services or determine irreversible interventions. A prospective account of
responsibility should examine the seriousness and reversibility of possible consequences, the distribu-
tion of expertise and power, feasible means of challenge, and the degree to which the model displaces
alternative forms of evidence.

The selection process also has an informational political economy. Measurement and documentation
require labor, maintenance, infrastructure, and interpretive conventions. Those who provide detailed
observations may have limited authority over their conversion into institutional indicators. Eglash and
collaborators’ work on generative justice offers a pertinent ethical context by examining the conditions
under which value-generating communities can retain greater control over production and the circulation
of generated value [12]. The argument here concerns an analogous but separate issue: participation
in defining the representational interfaces through which contributions and burdens acquire public or
administrative visibility. The analogy requires context-specific evidence and entails no identity between
data governance and Eglash and colleagues’ proposed economic arrangements.

2.6 Privacy, disclosure, and protected opacity

Some lost information may deserve preservation for audit purposes while requiring protection from pub-
lic release. A finer institutional record can disclose sensitive relationships, expose persons to retaliation,
or create new surveillance opportunities. Ethical scrutiny of coarse-graining must therefore also assess
the consequences of increasing descriptive granularity. A categorical preference for maximal informa-
tion retention would neglect context-sensitive interests in privacy and safety.

Nissenbaum’s account of contextual integrity emphasizes the norms governing information flows
within different social contexts [33]. This insight supports treating preservation, access, and disclosure
as distinct decisions. A confidential appeal record could remain available to an authorized reviewer while
an aggregate public report reveals only a general count. Such a design may protect participants and retain
the institutional possibility of challenge. Yet it also raises questions about the reviewer’s independence,
the reliability of access procedures, the availability of redress for wrongful withholding, and safeguards
against selective disclosure. A policy may be formally traceable while practically inaccessible to the
people who need its protections.

The privacy problem illustrates a general methodological limit. A query-preserving refinement of
a reduced state may require additional distinctions, but an admissible refinement for institutional pur-
poses depends on permissions, security, community expectations, and the legitimate scope of an inquiry.
Adequate representation is therefore conditional on the relation between questions and the governance
of information. Later sections will examine the balance between contestability and protected opacity,
including circumstances where the relevant account can be represented through confidential witnesses,
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protected audit procedures, or appropriately abstract descriptions.

2.7 Limits of the initial framework

The initial policy tuple and factorization diagnostic are deliberately restricted. They abstract from dis-
puted interpretations, incomplete testimony, stochastic outputs, uncertain causal relations, and changes
in the admitted domain. They do not define a theory of ethical aggregation or a unique allocation of
institutional responsibility. Their intended function is diagnostic: to identify where a reduction is demon-
strably unable to answer a declared question and to distinguish that result from questions of authority
and legitimacy.

The framework will also need to account for historically evolving interpretations. What counts as an
affected subject, an intelligible harm, or a permissible form of evidence can change through deliberation,
conflict, institutional reform, and new observations. A model that was sufficient relative to one speci-
fied set of questions may require re-examination under another defensible interpretation. In the present
framework, such changes are described through alterations of the domain, semantic conventions, ques-
tions, or procedures, with no assumption that the sequence is governed by a universal clock or privileged
ontological present.

The analysis in Section 2 therefore supports a limited but consequential conclusion. Representational
reduction is assessable through distinct formal, evidential, institutional, and ethical inquiries. Technical
preservation results can reveal specific losses; they require additional arguments to establish appropriate
institutional use. Section 3 examines variable and domain selection, including the conditions under which
affected people can contest the definitions used to make their claims legible.

3 Selection of Variables and Admissible Histories

This section examines the production of the descriptive domain on which representational reductions op-
erate. Its objective is to distinguish admission of a history, extraction of a variable, and authorization of
a question, since each decision may affect the recognition of institutional claims. The analysis combines
an explicit observation model, an elementary non-identifiability result, and a constructed environmental-
governance comparison. It subsequently considers selection warrants, protections for sensitive evidence,
rival explanations, and conditions under which the proposed diagnostic adds little to ordinary institu-
tional inquiry. The formal construction identifies possible losses; its interpretation requires independent
evidential and ethical argument.

3.1 Admission rules and the represented population

The admitted domain D ⊆ H introduced in Section 2 depends on substantive decisions about what
counts as an eligible record or history. A domain may be constrained by geographic jurisdiction, legal
standing, available measurement technologies, access to archives, consent conditions, or the practical
resources of an inquiry. Such constraints have different justifications and consequences. Some limits
make a research question tractable. Others protect vulnerable subjects from disclosure. Still others
reflect historically established rules whose adequacy is contested. A transparent model should identify
the particular function of each limit rather than treat all exclusions as interchangeable omissions.

An institution may report a population of registered claimants while a research question concerns
the wider population affected by a decision. The difference is material even if the registration statistics
are accurate. Eligibility to register may itself require documentation, language competence, residence at
an administrative address, or recognition under a category whose interpretation is disputed. As a result,
records of persons who successfully entered a process may support strong claims about the process’s
registered population and weak claims about those unable to enter it. The World Bank’s account of
representation in data systems specifically identifies the absence of formal addresses, identification, or
digital access among possible sources of invisibility in data collection [49]. The broader analytical point
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is that the sampling frame, administrative population, and population relevant to a normative question
require separate specification.

Classification has historically operated through practical infrastructures and standards, rather than
through labels detached from institutional practices. Bowker and Star examine consequences of classi-
fication and standardization for visibility and social organization [7]. The present proposal retains that
insight while asking a narrower methodological question: which differences in admitted histories can
an authorized representation legitimately claim to have observed? Answering it requires a record of
admission criteria, the grounds for exclusions, and the actual routes through which affected parties can
challenge their categorization.

The significance of a domain boundary also depends on the purpose of the representation. A study
reporting the number of registered appeals within a specified period may appropriately use the registry as
its observational domain. A claim that the same registry measures the availability of appeal to all affected
communities requires a different evidential warrant. The first inquiry asks about a recorded institutional
process. The second asks about access to that process and must investigate potential claimants who are
absent from the registry. The latter cannot be settled by greater precision within the registered population
alone.

3.2 Observation, classification, and variable construction

The information produced from an admitted domain typically undergoes several operations: observation,
recording, interpretation, variable extraction, and aggregation. A statement such as “three claims were
resolved” may arise from a case-management database whose categories distinguish completed admin-
istrative entries, enforceable remedies, voluntary settlements, or procedural dismissals. The numerical
result is meaningful relative to that taxonomy. An institutional inquiry should therefore recover how the
recorded variable was produced, which distinctions were available to the person entering the data, and
whether subsequent users retained the relevant qualifications.

To distinguish variable extraction from later reduction, let Vν : D → Xν denote a declared feature
map determined by a coding convention ν. The representation U introduced in Section 2 may be decom-
posed into feature construction and a further reduction Gν when the model is designed in this way. The
decomposition is recorded in Equation 4.

Uν = Gν ◦ Vν , Vν : D −→ Xν , Gν : Xν −→ T . (4)

Equation 4 describes a stipulated construction, not a factorization available for every existing model.
It permits distinct investigations of information discarded during variable construction and information
combined by the subsequent reduction. If two admitted histories already receive the same feature vector
despite differing on a question, later operations on that vector cannot recover the distinction without
supplemental information. Conversely, a sufficiently informative feature vector may still be rendered
inadequate by a later public summary.

The scope of a variable also depends on the stability of its measurement and interpretive conventions.
A recorded category of “community participation” could refer to attendance at a meeting, an opportunity
to submit comments, effective authority to revise a proposal, or participation in a binding vote. Different
organizations may collect these indicators under the same name. The coding convention ν should specify
its evidence sources, interpretive rules, intended population, recognized uncertainty, and permitted uses.
Technical documentation proposals such as Gebru and colleagues’ Datasheets for Datasets call for de-
scriptions of dataset motivation, composition, collection, and intended uses [18]. Their proposal supplies
a precedent for documentation practices; the present paper’s specific obligations and variable-selection
tests remain an exploratory extension.

Variable selection further depends on what a modeler considers an admissible question. A numerical
indicator of compensation may answer an accounting question while leaving open who had authority to
negotiate, which harms were eligible for compensation, and whether the compensation restored affected
capacities. These are different institutional questions, some of which require interpretive rather than
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scalar variables. Their practical relevance should be assessed before the coding convention is treated as
sufficient for consequential use.

3.3 The boundary of observational identifiability

A formal distinction clarifies the difference between information loss within a domain and lack of iden-
tification caused by the admission process itself. Let E denote a declared set of candidate institutional
histories for a particular research comparison. This set is an analytical supposition, rather than a census
of an independently fixed historical universe. Let Rπ : E → O represent everything that an institutional
process makes available to the analyst, including its admission rule and subsequent record construction.
Let J⋆

q : E → Aq represent an interpreted answer to a declared question q, assuming that the answer is
defined under the stated comparative hypotheses.

The observation process may combine admission and coding, and it may omit an entire class of
events or claimants. Its role differs from the reduction U : D → T of Section 2, which is defined once
a domain has been admitted. A necessary and sufficient condition for exact identification of J⋆

q solely
from observed output is the familiar fiber condition shown in Equation 5.

Rπ(e) = Rπ(e
′) =⇒ J⋆

q (e) = J⋆
q (e

′) (e, e′ ∈ E). (5)

Equation 5 is an instance of the elementary factorization criterion in Equation 2, applied to a broader
observation process. Its value is conceptual: specifying the admission mechanism makes clear why
improving an aggregate statistic over observed cases cannot necessarily answer a question concerning
absent cases.

Proposition 3.1 (Admission-dependent non-identifiability). Assume that E contains two candidate his-
tories ea, eb with Rπ(ea) = Rπ(eb) and J⋆

q (ea) ̸= J⋆
q (eb). Under these assumptions there is no function

F : Rπ(E) → Aq whose composition with Rπ equals J⋆
q on E .

Proof. If such an F existed, equality of the two observed outputs would imply equality of their images
under F . Those images would equal J⋆

q (ea) and J⋆
q (eb), contradicting the assumed difference. □

Proposition 3.1 is an elementary observation about functions, not an original statistical identification
theorem. Its use in this paper is to localize a particular representational limitation. It does not establish
that either candidate history occurred, that the institutional process acted wrongfully, or that researchers
have an unconditional right to obtain further records. A researcher must independently establish the
plausibility of the candidate histories, the semantics of J⋆

q , and the conditions under which additional
evidence could be collected. Likewise, a model defined only on the registered population may perform
well for a registered-population question while being insufficient for a broader question.

The conclusion remains informative in probabilistic settings only after specifying relevant observa-
tion models and uncertainty assumptions. Claims of statistical generalization require attention to se-
lection mechanisms, comparability, estimation error, and potential dependence between admission and
outcomes. The deterministic proposition supplies a limiting illustration, not a substitute for the statistical
theory of missing data or for causal inference.

3.4 Constructed comparison of omitted claim histories

Consider a constructed watershed programmewith two channels for environmental complaints. A digital
portal receives reports from registered residents, while a separately administered local council hears
claims from households lacking the documents required by the portal. A public performance dashboard
draws exclusively on the portal and reports a stable percentage of “resolved” complaints. Suppose that
the dashboard’s figures are identical under two candidate histories. In the first, the local council has
effective means of securing institutional review. In the second, complaints received by the council are
acknowledged informally and never enter a competent review procedure. The dashboard is stipulated
to be identical in the two situations; no actual watershed, public authority, or affected community is
identified by the example.
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Table 3: Admission and variable-selection diagnostics in the constructed watershed comparison.
Analytical level Possible loss or restriction Additional evidence or authorized

response

Population admission Residents outside registration criteria
disappear from dashboard denominators

Sampling-frame analysis, confidential
intake review, and accessible routes to
challenge eligibility

Observation and
recording

Council complaints remain unrecorded or
inaccessible

Independent record comparison under
appropriate permissions and security
safeguards

Variable coding “Resolved” merges procedural closure
and effective remediation

Category definitions, underlying case
files, and review of downstream decision
criteria

Question authorization Model judged solely on portal throughput
although substantive access is disputed

Justification of intended use,
affected-party consultation, and explicit
secondary questions

Institutional reliance Aggregate dashboard substitutes for
evidence about review rights

Competence audit, decision provenance,
and comparative assessment of plausible
alternatives

For a question about the fraction of portal records marked resolved, the dashboard may be sufficient,
assuming reliable portal entries. For a question about effective opportunities for review among people
exposed to environmental impacts, the two candidate histories yield different answers. Proposition 3.1
explains why the second question cannot be identified from the portal dashboard alone. The example
concerns the outer admission boundary as well as the later summary map; restoring additional decimals
to the dashboard would leave that boundary unchanged.

The contrast also illustrates how exclusionmay occur at several levels. The separate council’s activity
could be inaccessible to the analyst because its records are confidential. The council could use a classi-
fication incompatible with the portal schema. An institutional rule could deny the council competence
to initiate a formal review. An investigator could simply define the study population as registered portal
users. These possibilities cannot be collapsed into a single empirical explanation. Their significance
depends on the research purpose, institutional authority, and the evidence available for adjudication.

Table 3 distinguishes the observational failures that the hypothetical case permits researchers to in-
vestigate. The table is an audit heuristic and does not claim that a particular remedy follows uniquely
from any category.

The three columns of Table 3 should be read separately. Identifying an information loss is an analyt-
ical task. Establishing a reliable evidentiary correction is a methodological and practical task. Deciding
who may disclose or compel further information is a legal and institutional task. Ethical evaluation re-
quires an additional argument about affected interests, standing, confidentiality, and the relative burdens
of corrective measures.

3.5 Question selection and interpretive authority

A declared question family Q is itself a selection device. A model can preserve information relevant
to an agency’s efficiency target while excluding questions about who could contest a decision, which
contributors were compensated, or what ecological conditions were damaged by an apparently successful
intervention. A complete proof of adequacy relative to such a question family would remain silent about
claims never submitted to the evaluation. Accordingly, the authority to choose Q needs an account
distinct from the mathematical properties of the selected questions.

The distinction between procedural participation and substantive normative validity is especially im-
portant. A consultation may broaden the questions an investigator recognizes, but it may also reproduce
established hierarchies of language, representation, or credibility. Fricker’s account of epistemic injus-
tice provides relevant philosophical background for investigating the standing of persons as knowers

13



[16]. D’Ignazio and Klein’s Data Feminism similarly foregrounds inequalities of power in the creation
and use of data [9]. These sources motivate scrutiny of question formation. They do not determine which
particular questions should have authority in a given legal or institutional setting.

One possible procedure is to maintain a declared question register. Each entry would identify the
purpose for which a question was adopted, its affected population, the decision whose justification it in-
forms, its interpretation requirements, and ameans of recording objections to its exclusion or formulation.
A change in the question register should not be presumed to describe a simple progression toward better
knowledge: the changed questions may reflect new evidence, altered legal competences, disagreement
among affected subjects, or shifting public priorities. The record should make these grounds traceable
rather than presume one privileged historical direction.

Questions may themselves be incompatible. One group may request a public, geographically de-
tailed disclosure of environmental damage; another may reasonably seek limits on disclosure because
the same spatial resolution exposes households to retaliation. A declared question family can therefore
contain competing demands that cannot be settled bymaximal information retention. The ethical decision
concerns authorized access, differentiated disclosure, and reviewable limits, alongside the preservation
properties of the representation.

3.6 Protected evidence and constrained refinement

Increasing descriptive granularity may improve the ability to distinguish claims while increasing privacy,
surveillance, or security risks. A proposed refinement should therefore specify which additional informa-
tion is necessary for the intended task, which actors need access, and which forms of disclosure remain
restricted. Nissenbaum’s context-sensitive account of information flows provides a relevant point of
comparison [33]. The paper’s proposed distinction is between a representation’s capacity to preserve an
answer and an institution’s permission to reveal the evidence on which that answer depends.

For the watershed example, a confidential reviewer might be authorized to determine whether a
household was eligible to obtain review, while a public report publishes only aggregate outcomes ac-
companied by a meaningful description of their coverage limitations. The public report may remain
deliberately coarse. The institutional pathway would nevertheless preserve a protected route to inves-
tigate exclusions or erroneous classifications. This is a candidate design, not an established universal
standard. Its appropriateness depends on the reviewer’s independence, the reliability of data custody,
plausible retaliation risks, and the legal rights of persons seeking information or remedies.

The W3C PROV-O specification supplies a vocabulary for describing provenance relations among
entities, activities, and agents [47]. An audit could employ that vocabulary to record how a dataset was
produced, transformed, and authorized. A provenance trail does not compel access, validate a claimant’s
interpretation, or itself establish that an omitted party has standing. These tasks require different pro-
cedures and standards of justification. The same separation applies to dataset documentation: Gebru
and colleagues’ datasheet proposal supports the communication of collection choices and intended uses,
while further institutional mechanisms may be necessary to respond to objections that documentation
alone reveals but cannot correct [18].

A refinement can also introduce new exclusions by requiring forms of evidence unavailable to the
relevant population. For example, adding a geolocation requirement to distinguish claims spatially could
favor households with reliable addresses and mobile access. Corrective design should therefore assess
changes to admission rules together with improvements in variable resolution. A useful improvement to
statistical precision may coexist with a deterioration in procedural accessibility.

3.7 Rival explanations and empirical adjudication

The analytical distinctions proposed here can guide research, but a study must distinguish a representa-
tional effect from competing institutional explanations. Suppose the watershed programme reports fewer
successful appeals from communities omitted from the portal. That pattern could arise because excluded
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claims were absent from the dashboard, because a separate legal rule limited competence, because re-
mediation resources were scarce, or because recorded claims differed in relevant ways. The model’s
construction may contribute to one or more mechanisms, but a difference in observed outcomes alone
does not isolate its effect.

An empirical design should reconstruct the sequence or partial ordering of admissible decisions,
record-entry practices, administrative classifications, and implementation evidence, while keeping ev-
idential timestamps distinct from event precedence. Comparisons might involve the same institution
under alternative admission rules, parallel institutions with similar mandates and different intake chan-
nels, or documentary analysis of a coding revision. Each comparison requires its own assumptions about
case comparability, endogenous policy change, and relevant confounders. The research cannot treat an
apparently successful refinement as proof that information loss had caused the prior outcome.

The framework permits meaningful negative cases. If independent review establishes that the portal
captured all relevant claimants within a justified jurisdiction, a broader exclusion hypothesis would be
weakened for that setting. If a proposed variable refinement leaves relevant legal competences unchanged
and does not affect decisions, the explanatory contribution of that refinement would be limited. If a
conventional qualitative case study recovers the omitted claims with equal reliability and lower cost, the
formal diagnostic may add little practical value. These observations should be reported as constraints on
the framework, not reclassified automatically as further evidence of systemic loss.

An audit programmemay consequently proceed through a bounded sequence: define the claimed use
of a representation; identify its admission, variable, and question-selection rules; record who authorized
them; seek independently grounded counterexamples and alternative explanations; evaluate privacy and
evidentiary constraints; and compare feasible procedures for correction. The order describes a practical
research workflow and carries no claim about a universal temporal ontology. In cases with incomplete
or disputed records, the appropriate outcome may remain an explicit finding of indeterminacy.

3.8 Scope of the proposed diagnostic

The main result of Section 3 is a structured distinction among domain admission, variable construction,
question selection, and consequential reliance. The formal condition in Equation 5 and Proposition 3.1
show why questions about omitted histories can be unidentifiable even when a model accurately sum-
marizes its admitted observations. They establish a restricted property of a stipulated function model.
Neither determines how to identify a legitimate claimant, what evidence may be collected, or how re-
sponsibilities should be allocated when institutional interests conflict.

The approach also relies on historically situated choices about the candidate comparison space E .
If evidence or interpretive concepts make additional histories intelligible, the model can be revised; a
previously observed agreement does not establish universal sufficiency. Normative disagreement can
persist over the question itself, not only over the data needed to answer it. Informational completeness,
procedural legitimacy, and moral justification remain separate assessments. Section 4 examines preser-
vation of declared normative questions under reduction and the information losses arising under specified
institutional constraints.

4 Normative Information and Preservation Conditions

The analytical task of this section is to distinguish the information required to answer a normative ques-
tion from the information that an institution is warranted in collecting, retaining, or disclosing. Section 2
introduced query-relative factorization; Section 3 examined how the admitted population and coding
conventions delimit the information available to that factorization. The present section develops a policy-
sensitive account of preservation, approximation, and disclosure. It first treats changes in the questions to
which an effective description is held accountable, then derives an elementary lower bound for the error
of a quantitative summary, and finally examines the possibility that protected access can preserve a route
to review without enabling unrestricted public disclosure. The argument employs finite or otherwise
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explicitly bounded comparison spaces. Its formal conclusions identify compatibility and information
limits; the legitimacy of the questions and of access permissions requires further normative reasoning.

4.1 Preservation relative to a declared family of questions

Let D be the admitted history domain, U : D → T the representation used for a specified institutional
purpose, and Q a declared family of questions. For every q ∈ Q, the interpreted answer function Jq :
D → Aq is taken to be total and deterministic within the stipulated comparison. These assumptions
isolate one issue of representation adequacy. An actual institutional question may instead admit multiple
defensible answers, incomplete evidence, or a legally imposed rule that excludes the question from a
particular body’s jurisdiction. Such cases can be modeled only after the distinct grounds for uncertainty
or exclusion are specified.

For each map F : D → X define its observational equivalence relation ∼F by h ∼F h′ when
F (h) = F (h′). The query family similarly induces a relation ∼Q when every declared answer agrees.
The exact preservation condition is expressed in Equation 6.

∼U ⊆
∩
q∈Q

∼Jq on D. (6)

A representation satisfying Equation 6 permits each declared answer to factor through the attained de-
scriptionsU(D). The statement follows directly from the fiberwise criterion in Equation 2. It expresses a
property of functions on the specified domain, without ranking the relative moral importance of the ques-
tions. An administrative description can preserve every question specified by an agency while failing
to record claims that affected communities regard as essential. Conversely, a description may preserve
more distinctions than a particular administrative report requires, and those additional distinctions may
appropriately remain unavailable to some audiences.

The choice of Q is therefore part of the authority problem. List and Valentini examine the possi-
bility of coarser-grained political normative facts, which provides an important philosophical precedent
for asking which descriptive levels support normative inquiry [29]. The present analysis focuses more
narrowly on the duties of those who authorize the questions and construct the corresponding descrip-
tions. A preservation proof offers no independent justification for the answer functions that it preserves.
The question register proposed in Section 3.5 should accordingly record competing formulations, the
interpretive grounds for each, the populations whose circumstances they address, and the procedures by
which their selection can be challenged.

An effective description may also be evaluated under a family of interpretations I. For each admis-
sible interpretation i ∈ I , a question may have an interpreted answer Jq,i. A robust preservation require-
ment replaces Q in Equation 6 by the explicitly enumerated collection of question–interpretation pairs.
This is stronger than agreement under one privileged interpretation. The requirement does not resolve
which interpretations are ethically defensible: admitting an interpretation to methodological comparison
can be justified by evidence, plausible standing, or unresolved disagreement, while its legal authority
and moral adequacy remain separate matters. Treating incompatible interpretations as distinct indexed
questions avoids the appearance that a single summary has adjudicated their substantive conflict.

4.2 Revision of questions and represented populations

The adequacy of a model is sensitive to the domain and question family at which it is evaluated. Suppose
an institution first assesses U againstQ0 and later evaluates it againstQ1 withQ0 ⊆ Q1. If U preserves
Q1, it also preservesQ0. The converse has no general warrant. The logical inclusion is immediate from
Equation 6; the substantive significance depends on what motivated the additional questions. A wider
inquiry might recognize previously disregarded forms of harm, respond to a different institutional man-
date, or introduce newly contested standards of evidence. The fact of enlargement conveys no automatic
claim of ethical progress.
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A different problem arises when the admitted population expands from D0 to D1, where D0 ⊆
D1 ⊆ H. A representation that was sufficient on D0 may identify two newly comparable histories
on D1 while a declared question distinguishes them. Even if a coding scheme retains the same variable
names, the extension can change which claims its summary is capable of answering. The resulting failure
should be distinguished from changes in the interpretive function Jq,i itself. Domain enlargement, query
enlargement, revision of the answer semantics, and changes in allowed disclosure are four analytically
different modifications to a representational policy.

This distinction becomes consequential in historically contested institutional settings. A historical
claim can receive a different recognized meaning when the relevant community, competent authority, or
background account of an obligation is revised. The paper treats such revisions as changes in specified
relational and evidential structures; it presupposes neither a total event order nor a universal division be-
tween past and future. The effect of a change must be established for the relevant histories and questions.
The methodological analogue in responsible modeling is the need to revisit assumptions and uncertain-
ties as a model is used outside its initial setting [42]. That literature motivates checking the conditions of
reuse; it does not imply that every amendment is beneficial or that any fixed model has an unrestricted
domain of validity.

A practical maintenance rule is to document a preservation claim together with its domain, coding
convention, question register, interpretation versions, and validation evidence. When any one of these
changes, the claim can be re-tested. The re-test may conclude that the available evidence is too sparse to
resolve the effect. It may also conclude that the original representation remains adequate. Both outcomes
are legitimate results of a bounded inquiry and should be recoverable from the provenance record.

4.3 Error bounds for quantitative answers

Exact preservation may exceed the needs of some quantitative decisions. An administrative model may
need to estimate a count or a measured exposure within an explicit tolerance. A tolerance is meaningful
only when the answer space carries a justified error metric, and when the consequences of different
errors have been assessed independently. Procedural standing, a legal right to review, or the existence of
a protected claimant should not be reduced by default to a numeric approximation problem.

Consider a finite nonempty domain D, a real-valued question J : D → R, and an effective descrip-
tion U : D → T . For each attained coarse state t ∈ U(D), the U -fiber has a minimum and maximum
value of J . The worst possible within-fiber range is defined in Equation 7.

oscU (J) = max
t∈U(D)

(
max

h∈U−1(t)
J(h)− min

h∈U−1(t)
J(h)

)
. (7)

The range in Equation 7 depends on the chosen history domain and on the interpretation of the measured
quantity. It represents descriptive ambiguity, not a moral cost. The following elementary proposition
identifies the best uniform accuracy possible when an estimator has access solely to U(h).

Proposition 4.1 (Uniform approximation from a finite reduced record). For nonempty finiteD and real-
valued J , the minimum worst-case absolute error among functions a : U(D) → R is one-half of the
maximum within-fiber range. In particular, the equality in Equation 8 holds.

min
a:U(D)→R

max
h∈D

|J(h)− a(U(h))| = 1

2
oscU (J). (8)

Proof. For any attained t, take histories on that fiber with the minimum and maximum values of J . By
the triangle inequality, any single number a(t) has absolute error at least half their difference on at least
one such history. Taking the maximum over the fibers gives the lower bound in Equation 8. Assigning
a(t) the midpoint of the minimum and maximum on each fiber achieves precisely half that fiber’s range.
The maximum error therefore equals the stated bound. □
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Proposition 4.1 is a basic minimax property of finite partitions. It entails no new decision theory and
makes no claim that a midpoint estimate is institutionally permissible. When an error of a certain mag-
nitude can impose qualitatively different burdens on different populations, a uniform absolute-error cri-
terion may be inappropriate. Stochastic observations, interval-valued evidence, asymmetric error costs,
and contested measurement conventions likewise require other models. Established work comparing the
informativeness of statistical experiments offers a distinct mathematical tradition for examining infor-
mation in relation to decision problems [5]. The finite partition result here is considerably narrower and
should not be confused with Blackwell’s comparison of statistical experiments.

A coarse report might, for example, estimate mean exposure adequately for a planning exercise while
obscuring which household has an actionable claim against a particular institution. Low aggregate error
would then coexist with a loss of eligibility information. The responsibility of the model’s users depends
on the decisions attached to each output. A numerical error threshold alone cannot determine whether
the representation gives affected people an effective route to review.

4.4 Preservation and restricted disclosure

A model may be constructed for multiple audiences whose legitimate access conditions differ. An inter-
nal reviewer may require identifiable testimony to assess procedural eligibility, whereas a public dash-
board may appropriately disclose only region-level aggregate quantities. Under such an arrangement,
the institution can possess information that the public interface is not authorized to reveal. The choice
is a governance matter involving privacy, evidential rights, accountability, and potential coercion, rather
than an inherent virtue of descriptive fineness.

Let U : D → T denote a protected representation and let Sa : T → Za be the information released
to an audience a. For each audience, define a policy-imposed equivalence relationRa ⊆ D×D: any two
histories related by Ra must be indistinguishable through that audience’s permitted channel. A channel
complies with this simplified constraint when hRah

′ implies Sa(U(h)) = Sa(U(h′)). This relation is
a stipulated confidentiality rule whose ethical and legal appropriateness must be established separately.
Some real disclosure systems use randomized or risk-based protections, which cannot be captured by
this deterministic condition.

A direct tension arises when an audience’s requested answer separates histories that the disclosure
policy requires to remain indistinguishable.

Proposition 4.2 (Disclosure conflict for a declared question). Let q be a question with a deterministic
answer function Jq : D → Aq. Suppose there exist h, h′ ∈ D such that hRah

′ and Jq(h) ̸= Jq(h
′). No

deterministic disclosure channel satisfying the stipulatedRa-indistinguishability rule can allow Jq to be
reconstructed exactly from its disclosed output for every history inD.

Proof. The policy requires the channel to give the same public output at h and h′. An exact reconstruction
function would then give the same answer for both histories, contradicting Jq(h) ̸= Jq(h

′). □
Proposition 4.2 establishes a compatibility limit relative to a chosen confidentiality relation. It does

not establish that a public question should be prohibited, that a particular secrecy rule is legitimate, or
that confidentiality inevitably defeats accountability. Access can be differentiated by role, procedure,
or protected review. Nissenbaum’s account of context-dependent information-flow norms provides the
ethical context for assessing those choices [33]. Provenance standards can also record who created or
transformed an output, though such records alone do not confer a right of access or an ability to compel
correction [47].

The implication for institutional design is a separation of three functions: whether the question can
be answered from the protected record; whether an authorized reviewer can evaluate it; and whether the
answer or supporting evidence may be disclosed to the broader audience. An apparently opaque public
summary can coexist with meaningful protected contestation if the review mechanism has sufficient
competence, practical accessibility, independence, and authority to secure consequences for its findings.
Conversely, a public aggregate accompanied only by the promise that sensitive details exist elsewhere
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Table 4: Distinct judgments in policy-sensitive preservation analysis.
Judgment Question assessed Evidence or warrant required

Exact preservation Is the answer constant on every
attained reduction fiber?

Declared domain, coding map, answer
semantics, and loss witnesses

Quantitative tolerance How much worst-case answer
variation does reduction permit?

Justified metric, bounds, consequences of
error, and model coverage

Permitted disclosure May the relevant information
circulate to the named audience?

Contextual privacy duties, access
permissions, and independent review routes

Avoidability of loss Is a feasible alternative able to
preserve the relevant distinction?

Comparison of permissible alternatives,
costs, institutional capacities, and risks

Ethical adequacy Are the chosen questions,
exclusions, and uses defensible?

Affected-subject accounts, normative
reasoning, legal competence, and evidence
of consequences

may offer no meaningful safeguard. These are hypotheses about institutional performance requiring
observation, not consequences of the two propositions alone.

4.5 Avoidable loss under institutional constraints

A claim that information was unavoidably lost must name the alternatives among which the institutional
choice was made. Let Fa denote a set of feasible and permitted descriptions or disclosure channels
for a declared decision setting and audience a. Its membership may depend on lawful competence,
confidentiality conditions, measurement costs, security requirements, and the rights of affected persons.
A loss of the answer to q is avoidable relative to Fa when some admissible alternative preserves Jq on
the declared domain, and unavoidable relative to Fa when none does. Neither label has an unqualified
meaning outside the stated feasible set.

This definition prevents a common ambiguity. A model designer may call a distinction technically
irrelevant because the presently selected variables cannot retain it. A different feasible design may pre-
serve that distinction at moderate cost. Conversely, a reviewer may demand a finely identifiable public
record whose disclosure is prohibited on independently justified grounds. Calling its absence a represen-
tational failure without acknowledging those grounds would conflate information quality and permissible
circulation. Establishing the feasible set requires empirical knowledge of infrastructure and resources,
examination of binding law where applicable, and an explicit normative account of affected rights. A
mathematical comparison can organize those claims, but cannot certify them from the mapping functions
alone.

Table 4 records a compact set of distinctions for evaluating alternative arrangements. Each row
identifies a different question and a correspondingly different class of evidence. The table is a proposal
for transparent analysis, rather than an established audit standard.

Table 4 also points to cases of permissible indeterminacy. An institution may reasonably decline to
certify a claim when available records do not support it, while explaining the limits of that determination
and maintaining lawful channels for additional evidence. The quality of such a decision cannot be in-
ferred from a low numerical information-loss score alone. Transparency about uncertainty can be more
responsible than presenting a precise output whose interpretation exceeds the supporting records.

4.6 Constructed comparison of protected review procedures

Consider a hypothetical coastal monitoring programme whose public dashboard reports the total number
of claims reviewed within each coastal district. Its protected case file records whether each individual
claim concerns physical exposure, ecological damage, or a decision about procedural standing. For the
present comparison, suppose two records yield identical district totals: in history h1, an affected house-
hold was eligible to seek review; in history h2, an administratively equivalent complaint was refused
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because the household’s residence was not recognized by the intake rule. The public report cannot dis-
tinguish h1 from h2. A question about district workload is preserved, while the eligibility question is
lost from that interface.

Three policy designs are relevant. Under design A, the institution publishes aggregate counts and
offers no independent procedure for investigating exclusion. Under design B, a legally authorized re-
viewer can inspect protected case records and issue a reasoned determination whose implementation is
monitored. Under design C, the public release exposes precise household location and claim status, en-
abling independent identification at the cost of potentially serious confidentiality risks. No ordering of
these designs follows from coarse-graining theory alone. Design B may be preferable for specific rights
and risks if the reviewer is accessible, genuinely independent, and able to affect institutional decisions.
Design C may be unlawful or disproportionate. Design A may be adequate for a narrowly bounded
statistical publication while being inadequate as the sole evidentiary basis for a claim that all affected
households received access to review.

The example also reveals a possible inferential error. A later increase in successful appeals under
design B would not, by itself, establish that protected information access caused the change. Legal
competence, resource availability, staffing, changes in intake categories, and shifts in the affected popu-
lation could also matter. Empirical evaluation would reconstruct decision records and comparison groups
where feasible, document selection into review, and examine unsuccessful as well as successful claims.
Such investigation requires evidence beyond the stipulated histories; the formal model supplies questions
to ask, not the causal answer.

The design choices also depend on whose interpretations enter the question register. A monitor-
ing body could prioritize immediate physical exposure, while coastal residents emphasize the historical
continuity of livelihood and ecological relations. Incorporating the latter may alter admissible histories,
coding conventions, and the competence required for effective review. As classification scholarship
emphasizes, institutional categories acquire their practical meaning through systems of work and gov-
ernance [7]. The example illustrates the need to examine those systems rather than assuming that a
mathematically finer variable automatically constitutes a more just representation.

4.7 Evidential and ethical scope of preservation claims

The analysis in Section 4 provides bounded preservation diagnostics for a declared domain and question
family, an elementary worst-case error result for finite quantitative settings, and a formal incompatibility
test for stipulated confidentiality requirements. These contributions concern the information available
through a description or a channel. They do not fix which historical accounts should be admitted, which
audiences possess legitimate authority, or which losses count as acceptable under the rights and obliga-
tions at stake.

The principal methodological implication is the need for a separable warrant record. Formal claims
require definitions and proofs or counterexamples. Empirical claims require observations relevant to the
represented population and independently assessed rival explanations. Legal claims require competent
jurisdiction-specific interpretation. Ethical claims require arguments sensitive to the standing, agency,
dependency, and vulnerability of affected persons and communities. A concise representation is respon-
sible when its purpose and limits are intelligible, its governance can be contested where appropriate, and
consequential reliance remains proportionate to its demonstrated adequacy.

Two limits remain particularly important. First, for an open-ended family of possible interpreta-
tions or future queries, the present finite diagnostics cannot demonstrate universal preservation. Second,
enriching a record can change the historical and institutional relations under examination by changing
practices of observation, classification, or surveillance. Its effects therefore require inquiry into the
actual consequences of collecting and circulating the information, including unintended burdens. Subse-
quent sections address the ethical significance of historically discarded annotations and the mechanisms
through which representational exclusions become epistemic injustices. The more general question of
how communities and institutions can challenge representational authority will remain central throughout
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the paper.

5 Historical Structure and Discarded Annotations

This section examines the ethical and epistemic consequences of discarding information about event
precedence, the changing recognition of claims, institutional continuity, and potentially irreversible
harms. Its objective is to specify which historical distinctions can be lost even when a reduced rep-
resentation preserves the aggregate quantities for which it was designed. The discussion first defines
several orders and annotations that must be kept analytically distinct, develops an elementary order-loss
criterion with a counterexample, and then examines institutional succession, ecological thresholds, and
provenance-sensitive review. The resulting framework provides a method for identifying losses relevant
to a declared question. The selection of the question, the admissibility of historical evidence, and the
legitimacy of resulting institutional obligations require further arguments.

5.1 Event precedence and the limits of chronological reconstruction

An institutional history may be represented provisionally by a finite enriched record h = (Eh,≺h

, αh, κh, ωh), where Eh is a set of identified events, ≺h is a strict partial order of event precedence,
αh is a family of recorded annotations, κh represents documented institutional competence and review
arrangements, and ωh contains stipulated outcome observations. The tuple is a modeling device, rather
than an inventory of the constitutive elements of reality. Its components refer to events and relations that
have been identified under declared evidential and interpretive conventions. Persons and institutions
are reconstructed from relational patterns, records, practices, and recognition, and are not stipulated as
elementary event vertices. Where a two-complex representation is used, vertices may index events and
edges couplings, while the interpretation of faces remains specific to the application.

A strict partial order is irreflexive and transitive. It admits incomparable event pairs and requires no
privileged present, universal clock, or total temporal ordering. The use of a partial order recalls Lam-
port’s technical analysis of event order in distributed computing [27]. That technical result supplies a
precise mathematical precedent, while the choice of socially relevant events and the evidential warrant
for social precedence remain problems of historical interpretation. The order ≺h can express stipulated
or documented precedence relations without treating them automatically as causal dependencies. Ad-
ditional evidence is required to infer that one action changed another action’s occurrence, meaning, or
consequences.

Three further distinctions are especially important. A recording order describes when an archive
received or created evidence. An evidential order describes justified dependencies among sources or
interpretations. A narrative order describes the sequence through which an account presents events. A
document recorded later may provide evidence concerning an event represented as earlier; a narrative
may reorder its presentation to clarify an argument; and two apparently successive events may have no
established causal relation. An audit should therefore specify the kind of ordering that underwrites each
historical claim. A timestamp without an account of its source, resolution, and relation to the claim
provides limited grounds for adjudicating precedence.

Institutional path dependence introduces another form of historical sensitivity. Pierson’s analysis
of increasing returns emphasizes that timing and sequence can be consequential in political processes,
including circumstances where established arrangements become costly to reverse [39]. The present
section draws on that insight as a methodological motivation. A historical dependence claim requires a
mechanism linking an earlier configuration to subsequent institutional possibilities, including evidence
capable of distinguishing that mechanism from stable background conditions, correlated events, and
retrospective storytelling. Sequence sensitivity alone establishes neither a unique causal path nor an
obligation of repair.
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5.2 Recognition, standing, and consequential annotations

The annotation family αh may contain several kinds of structured information: the stated basis for ad-
mitting a complaint, an evidential qualification attached to a recorded contribution, the scope of an au-
thority’s competence, a protected assertion of ecological harm, or an institutional decision concerning a
claimant’s standing. These annotations are historically situated and may themselves be contested. An
annotation is accordingly modeled as a claimwith a provenance and warrant, rather than an automatically
true property of the underlying events.

For example, a complaint record can indicate that an affected subject was recognized by a particular
office, that the office had authority to investigate, and that an appeal route was available. Another record
may preserve the occurrence of a complaint while discarding these qualifications. An aggregate count of
complaints can be correct in both cases. The two representations nevertheless support different questions
about effective participation, admissibility, and institutional response. The argument extends the classi-
fication concern developed by Bowker and Star [7]; it does not attribute the present formal distinction to
their work.

The identity and continuity of an affected subject also require evidential interpretation. A commu-
nity, cooperative, or regulatory body may change membership, legal form, or jurisdiction while a claim
concerning its historically constituted relations remains relevant. Institutional records may support a
partial correspondence between recognized claimants in different configurations. Such correspondences
need not be functional, unique, or universally accepted. The retention of a stable administrative identifier
cannot alone establish moral continuity, while a changed identifier does not suffice to establish that an
obligation has ended.

The representational policy should record the particular institution competent to assess these issues,
its jurisdictional basis, the status of affected participants, and any procedures for correcting its classifica-
tions. This is related to Iris Marion Young’s distinction between liability-oriented and structural accounts
of responsibility [50]. The distinction supports attention to responsibility across continuing social pro-
cesses, while the allocation of any concrete duty in a particular case depends on independent legal and
normative argument.

5.3 A criterion for preserving order-sensitive questions

LetD be a nonempty domain of enriched histories, U : D → T an effective description, and Jord : D →
A a declared order-sensitive question. The query may concern whether a specified review decision
had recognized competence at the point relevant to a subsequent intervention, provided that both the
competence criterion and the event relation have been stipulated. Equation 9 states the condition for
recovering the answer from the reduced record.

∀h, h′ ∈ D, U(h) = U(h′) =⇒ Jord(h) = Jord(h
′). (9)

Equation 9 is the ordinary fiberwise factorization criterion applied to an explicitly historical question.
The following proposition identifies a direct form of failure under event-order erasure.

Proposition 5.1 (Failure of order-sensitive recovery). SupposeD contains histories h1 and h2 with iden-
tical retained event labels, annotation totals, and outcome totals. Suppose that a reduction U depends
only on those retained quantities, so that U(h1) = U(h2). If a declared question satisfies Jord(h1) ̸=
Jord(h2) because of an order distinction erased by U , there exists no function Jord : U(D) → A that
recovers the declared answers on all of D.

Proof. If such a function existed, both histories would receive the same value Jord(U(h1)) =
Jord(U(h2)). Their stipulated question values differ, contradicting the required equality. The proposi-
tion is a direct consequence of Equation 9 and adds no new set-theoretic theorem. □

Consider a constructed public-restoration programme with two identified events: a, a committee
decision recording valid authorization under a stipulated rule, and b, a material intervention affecting a
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local habitat. Both histories contain one recorded authorization and one intervention and report an iden-
tical aggregate restoration expenditure. In history h1, the authorized decision precedes the intervention.
In history h2, the intervention precedes the decision. For the sole purpose of this example, suppose the
applicable procedural rule requires authorized review to precede the intervention, and suppose the evi-
dence adequately establishes the two orders. A report preserving only event counts and total expenditure
identifies these histories even though the declared procedural question distinguishes them.

The example is limited in three ways. First, actual procedural validity depends on the governing le-
gal framework and relevant exceptions; the constructed rule serves only as an explicit premise. Second,
precedence does not independently establish informed consent, substantive justice, or ecological conse-
quences. Third, the distinction may already be recorded in a separate audit log available to competent
reviewers. In the last case, the public aggregate can remain adequate for its stated descriptive purpose
while the combined institutional information system supports the additional question. The relevant ob-
ject of criticism is the entire policy of evidential access and consequential use, rather than the isolated
compression operation.

5.4 Historical paths and the continuity of claims

The order-erasure proposition concerns a single defined question. Questions about claim continuity can
require a richer historical reconstruction. A claimant may initially submit a complaint, receive an institu-
tional classification, face a transfer to a new authority, and obtain a decision through a revised procedure.
The order, competence, and interpretive status of these events may affect what the later institutional de-
cision means. A compressed summary reporting a complaint and a disposition can leave the route to that
disposition unrepresented.

A useful analytical object is a claim path, understood as a supported sequence or partially ordered
configuration of claim-related events with links to relevant evidence and institutional jurisdictions. Dis-
tinct paths may share an administrative endpoint. Preserving the endpoint therefore provides weaker
information than preserving the conditions of admissibility, transfer, and review. The distinction is es-
pecially important where recognition is contested or where multiple institutional authorities interpret the
same claim in different ways. A later recorded disposition may correct, confirm, or narrow an earlier
decision, and the procedural significance of each relation should be specified independently.

For a declared family of questions Qhist, the historical adequacy of a description depends on preser-
vation of each Jq over the admitted domain. When the family includes the availability of a protected
challenge, documentary continuity, and the reasons given for a refusal, a representation containing only
the final classification may fail. The appropriate response could be to add a structured annotation, pre-
serve an authorized linkage to protected evidence, or revise the institutional rule determining who can
request review. The framework offers no presumption that every path should be disclosed publicly: con-
fidentiality, safety, and legitimate restrictions on access can shape a differentiated preservation design.

Young’s analysis of responsibility for historical injustice supports attention to continuing structural
processes across changed institutional circumstances [50]. Historical significance, however, does not
transfer automatically through a data schema. Whether a present institution inherits a specific duty can
depend on institutional succession, existing law, the character of the harm, the capacities of affected
participants, and contested ethical premises. A historical annotation may provide evidence relevant to
these questions without deciding them.

5.5 Ecological thresholds and irreversible burdens

Historical information can matter for a further reason: a system’s capacity for continuation may depend
on changes that cannot be reversed within the relevant set of physically, technologically, and institu-
tionally feasible interventions. The term irreversible consequently requires a stated system boundary,
temporal or intervention horizon, uncertainty convention, and account of relevant capacities. It should
not be inferred merely from a monotonically increasing administrative total.
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The Intergovernmental Panel on Climate Change reports irreversible observed effects in certain
ecosystems, including some extinctions attributable to climate change, and distinguishes these from other
impacts that approach irreversibility under specified conditions [22]. That assessment provides empirical
motivation for treating some historical ecological distinctions as consequential. It offers no case-specific
evidence for the hypothetical programme considered here and establishes no universal threshold appli-
cable to arbitrary institutional models.

Consider an institution publishing average habitat quality across several monitoring units. Two his-
tories can have the same average quality at the assessment points while differing in whether one unit
crossed a stipulated ecological-loss threshold between observations. The histories may also differ in the
species, community dependencies, or restoration options affected. A mean value alone may therefore
fail to answer whether a protected threshold was crossed or whether an available remedy can restore a
particular functional capacity. Scientific assessment would require measurements, a validated thresh-
old mechanism, uncertainty estimates, and a defensible relation between the measured variables and the
ecological claim. A normatively consequential threshold also requires justification of its institutional
relevance and treatment of affected subjects.

An information-preserving response can take the form of a protected threshold-crossing record,
interval-specific exposure information, or a linked scientific assessment retained under competent re-
view. Each design has potential costs: false positives, disclosure risks, exclusion of difficult-to-measure
ecological relations, and a risk of conflating regulatory indicators with ecological reality. When an
aggregate adequately preserves the ecological distinctions material to the declared inquiry, additional
historical detail may provide little explanatory gain. The framework should report this outcome
explicitly.

5.6 Provenance records and differentiated access

Historical annotation depends on provenance: the documented origin, processing, interpretation, and
revision of evidence. W3C PROV-DM provides a domain-general vocabulary concerning entities, activ-
ities, agents, generation, use, derivation, and revision [46]. Such a vocabulary is useful for structuring
an audit trail, although interoperability and provenance completeness do not guarantee truthful sources,
lawful decisions, or ethically warranted interpretations. A provenance record may faithfully describe an
unjust exclusion; it may also reproduce a contested classification without recordingwhy the classification
was accepted.

Table 5 proposes a compact research inventory connecting potential losses to specific questions,
evidence types, and qualifications. The inventory distinguishes the adequacy of a public report from the
adequacy of the protected institutional evidentiary pathway. Where identifiable claimants or sensitive
environmental information are concerned, access controls may be essential to the legitimacy of the record
itself [33]. Review permissions must therefore be evaluated jointly with retained information.

A minimum viable audit would first identify the consequential decision and its declared questions.
It would then reconstruct the admitted history set, specify the retained and discarded annotations, trace
available evidence with access permissions, compare plausible histories with identical published sum-
maries, and determine whether competent review could distinguish those histories. The procedure per-
mits a finding of genuine adequacy, documented loss, competing interpretation, or indeterminate evi-
dence. None of these findings alone establishes liability or a uniquely preferred remedy.

5.7 Competing explanations and negative cases

Several rival mechanisms can explain why a published summary fails to answer a historical claim. A
reporting system may lack the records because the underlying activity was never observed. A competent
institution may restrict disclosure under a legitimate confidentiality rule. The relevant legal duty may
turn on a different fact than the researcher expected. A scientific indicator may be insufficiently reliable
to support the proposed threshold claim. An apparent path-dependent result may arise from persistent
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Table 5: Historical information losses and corresponding evidential checks in a proposed representational
audit.
Lost distinction Question requiring the distinction Evidence and qualification

Event precedence Whether a stipulated review occurred
within its competent procedural position

Linked event records; establish order and
jurisdiction independently

Recognition status Whether a claimant had standing and a
route to challenge classification

Decision history and review rule; protect
sensitive identities

Claim succession Whether an obligation or remedy survived
an institutional transfer

Succession instruments and transfer
records; avoid assuming moral continuity

Ecological threshold Whether a protected loss or exposure
crossed a relevant boundary

Validated measurements and
domain-specific science; retain
uncertainty

Evidential revision Whether a final summary incorporates
challenged evidence and corrected
interpretations

Provenance chains and reasons for
correction; inspect unresolved
disagreements

background factors rather than the order of events. Distinguishing these situations prevents the language
of representational exclusion from becoming a generic label for every unresolved case.

The proposed diagnostic makes limited empirical predictions. For a specified question and domain,
records that collapse histories with different justified answers will require additional evidence or stronger
assumptions to support that question. Where an independently maintained evidentiary pathway restores
the relevant distinction, the reduced public report need not impair institutional adjudication. Where the
allegedly lost distinction has no effect on any authorized or defensible question, the case for a corrective
refinement weakens. If archival review reveals that the supposed sequence difference was a recording
artifact, the particular historical-loss claim fails. A research design should document these negative cases
alongside positive findings.

Comparisons with conventional historiography, qualitative process tracing, legal document review,
and ecological assessment are necessary. The use of a relational data model may improve clarity about
which records support a claim, but it may also impose coding costs and interpretive simplifications. The
measure of contribution is whether the additional formal interface improves accountable inquiry under
specified institutional constraints, including access, confidentiality, error, and feasibility. No advantage
over established methods is assumed.

5.8 Interpretive scope and transition to epistemic exclusion

Section 5 identifies a family of historical distinctions whose loss can be material for defined normative
questions. Event order, recognition annotations, claim paths, and ecological thresholds have different
evidential requirements, and each may depend on interpretations that remain disputed. The formal result
in Proposition 5.1 states a bounded information limit. It does not justify the institutional rule, prove a
causal relation, or settle a disagreement concerning the moral significance of a history.

The ethics of selecting and discarding annotations thus concerns both the preservation of available
evidence and the authority to specify which claims can become questions for the representation. Section
6 will examine how testimonial credibility, shared interpretive resources, and classification conventions
can determine whose accounts enter that question register at all. Its focus will be the institutional mech-
anisms of representational exclusion and the conditions of responsible correction.

6 Epistemic Injustice and Representational Exclusion

This section investigates the institutional processes through which a person’s account becomes eligible
for reception, interpretation, evidential assessment, and inclusion in an effective representation. Its ob-
jective is to connect the ethics of classification and epistemic injustice with identifiable decisions in
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representational practice. The discussion distinguishes testimonial credibility, interpretive resources,
formal admissibility, and subsequent aggregation; introduces a provisional model of the representational
pathway; establishes a narrow limit on audits confined to its final output; and develops a constructed
comparison with evidential alternatives and counterexamples. The inquiry concerns procedures through
which testimony and claims acquire institutional standing. Diagnosing a representational failure still re-
quires evidence about the relevant practices, the validity of the claim under examination, and the legal
and ethical considerations governing institutional recognition.

6.1 Epistemic standing within representational practice

An institutional dataset records decisions about what can enter a description. Those decisions may occur
before a statistical reduction is applied: a person may lack access to a complaint channel, an experience
may lack a category recognized by the reporting system, or a statement may receive insufficient credi-
bility for inclusion. Consequently, an accurately computed summary may preserve its admitted records
while failing to represent claims that were filtered out at intake or interpretation. This is a question about
the formation of the represented domain and the practices that mediate knowledge claims, beyond the
narrower question of whether a mapping faithfully compresses its input.

Fricker’s analysis of epistemic injustice distinguishes wrongs concerning the credibility afforded to
speakers and the interpretive resources available for understanding social experience [16]. The present
paper uses that distinction to examine institutional records. Testimonial injustice is relevant when a
speaker receives a credibility deficit connected to identity-based prejudice. Hermeneutical injustice is
relevant when unequal participation in the creation of shared interpretive resources disadvantages a sub-
ject in making an experience intelligible. These philosophical concepts have demanding conditions of
application. An absent data field, an inconclusive testimony, or an adverse judgment does not by itself
demonstrate either form of injustice.

Dotson’s account of epistemic violence concerns testimonial encounters in which hearers, through
pernicious ignorance, fail tomeet speakers’ vulnerabilities; she distinguishes practices of silencingwithin
that setting [11]. Her account permits more careful examination of interactions in which a formal invita-
tion to testify coexists with conditions that prevent testimony from being meaningfully received. Med-
ina’s analysis of epistemic resistance provides a further resource for considering structured ignorance,
imposed silences, and the potential value of engagement with differently situated interpreters [30]. These
works address matters of epistemic responsibility considerably richer than the formal loss functions em-
ployed here. Their contributions inform the identification of possible institutional mechanisms; they do
not establish the presence of those mechanisms in a particular organization.

Representational standing can be analyzed along four dimensions. Access concerns the practical
opportunity to submit evidence. Intelligibility concerns the availability of interpretive categories and
linguistic support through which that evidence can be understood. Credibility assessment concerns the
grounds and procedures used to appraise a claim. Consequential recognition concerns whether the result
can affect the institution’s records, inquiries, decisions, or reasons for action. These dimensions can
diverge. An intake form may be accessible while its taxonomy cannot express the submitted concern;
testimonymay be recorded but assigned negligible weight; or a claimmay be accepted as relevant without
reaching a competent decision-maker. The proposed dimensions describe an audit interface and do not
constitute a validated measurement scale.

6.2 Classification authority and interpretable claims

Classification systems define practical boundaries around the events, persons, and relationships that in-
stitutions can register. Bowker and Star describe the social consequences of classifications and standards,
including the work by which categories become routine and their assumptions become less visible [7].
A representation inherits some of these choices whenever its variables and labels are constructed from
administrative records. The effect of a category depends on the institutional consequences attached to it:
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eligibility, review competence, allocation, or public visibility may turn on a coding decision. The same
label may carry different consequences across institutions and historical configurations.

Consider a research consortium whose reporting system recognizes funded investigators, contracted
technicians, and formally registered community contributors. A person whose practical contributions
fall outside these categories may be included in an aggregate work-hour figure while remaining ineligi-
ble for an authorship inquiry or a dispute procedure. The numerical record may be correct relative to the
recorded hours. The missing distinction concerns the institutional effect of classification on an affected
subject’s ability to advance a claim. A defensible analysis would examine the actual terms of contribu-
tion, applicable rules, the person or body’s competence to interpret them, and any alternative procedure.
Classification disparity alone does not establish misconduct or an enforceable entitlement.

A category can also offer protection. Requirements to distinguish sources, mark evidential uncer-
tainty, separate confirmed and alleged events, or conceal sensitive identities can improve both reliability
and safety. Accordingly, the ethical inquiry is directed toward the authority, purposes, evidential war-
rant, contestability, and consequences of a classification. The question is which distinctions an institution
needs to preserve for the decisions it is authorized to make, and whose knowledge can influence the spec-
ification of those distinctions. D’Ignazio and Klein’s analysis of power in the production and use of data
supplies an intellectual precedent for this concern [9]. The present work adds a narrower interface for
connecting classification choices to the evaluability of declared institutional questions.

6.3 A staged model of representational admission

For a declared research purpose, letD denote a set of admissible candidate histories, each characterized
by explicitly stated evidential and interpretive conventions. Let π denote a representational policy cov-
ering an intake procedure, a classification practice, an evidential evaluation rule, and a reporting design.
The resulting observation is modeled by the composition in Equation 10.

Φπ : D −→ Zπ, Φπ = Gπ ◦Wπ ◦ Cπ ◦ Eπ. (10)

Here Eπ : D → Eπ denotes evidence accessible through a specified intake and collection arrangement,
Cπ : Eπ → Cπ denotes a declared coding or interpretive procedure,Wπ : Cπ → Rπ denotes an evidential
appraisal producing an institutional working record, and Gπ : Rπ → Zπ denotes the public or decision-
facing reduction. The mapping is deterministic for the limited formal argument below. Actual testimony
is interactive, credibility assessments are often contestable, and record-production mechanisms may be
stochastic or institutionally distributed. Such cases require richer representations. The functions do not
imply that a person’s experience can be reconstructed exhaustively from records.

A proposition about the final reporting map concerns Φπ on its declared domain. It is consistent
with a failure of the earlier intake or interpretation procedures. Conversely, the observation of a differ-
ence in a published outcome does not determine whether a subject was excluded at intake, misclassified,
disbelieved, or affected by a lawful and appropriately reasoned eligibility rule. The same aggregate pat-
tern may be compatible with materially different mechanisms. Investigating these mechanisms therefore
calls for records of the stages themselves, interviews or other suitable evidence, and competent review
of the relevant institutional rules.

For a specific question q, let Jq : D → Aq denote a declared target interpretation, such as whether
a particular form of standing or access was available in a stipulated history. An audit confined to the
published output can recover the answer exactly only when the target is constant on the attained fibers
of Φπ. This elementary criterion is used in Section 6 to locate a concrete epistemic limit; it is inherited
from ordinary function factorization and from the preservation analysis in Section 5.

6.4 A limit of output-only auditing

A common audit strategy examines the published representation and tests whether its totals, compar-
isons, or classifications are internally consistent. Such a test can identify consequential errors within
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the available data. Its scope is narrower when the suspected mechanism concerns who could provide
the underlying evidence or how testimony was received. Proposition 6.1 makes this limit explicit under
simple assumptions.

Proposition 6.1 (Output-only recovery of a declared claim). Fix a deterministic representational policy
π, a domain D, and a target question q with answer map Jq : D → Aq. If there exist h1, h2 ∈ D with
Φπ(h1) = Φπ(h2) and Jq(h1) ̸= Jq(h2), then no function of Φπ(h) alone returns Jq(h) correctly for
every h ∈ D.

Proof. If a function a : Zπ → Aq recovered the target on all histories, it would assign the same value
to Φπ(h1) and Φπ(h2). Its correctness would require those identical outputs to equal both distinct target
values, a contradiction. □

Proposition 6.1 identifies a limit on available information, without diagnosing the social mechanism
producing the equivalence. Its conclusion is conditional on the stated domain, mappings, and interpre-
tation of Jq. The proposition does not demonstrate identity prejudice, testimonial silencing, intentional
concealment, or an institutional obligation to disclose confidential information. A reviewer with legit-
imate access to additional intake documents or protected testimony may distinguish the two histories.
A research design can therefore compare the conclusions supported by public summaries, authorized
internal records, and independently collected evidence.

The epistemic significance of the formal result lies in the location of the audit’s evidential depen-
dence. Adding statistical precision to an output may improve estimates of the variables it contains while
leaving missing avenues of testimony untouched. Likewise, retaining source identifiers may improve
traceability while the reasons for refusing a claim remain inaccessible. A claim of epistemic injustice
requires a further account of credibility, interpretive disadvantage, social power, and the circumstances
of the particular institutional interaction. The formal result disciplines assertions of recoverability; the
normative diagnosis depends on independent reasons.

6.5 Constructed comparison of complaint interpretations

Consider a hypothetical environmental-monitoring office responsible for responding to reports about wa-
ter quality. Its public summary records the number of complaints received, the number marked complete,
and the median time to administrative closure. The summary is compiled from a protected case regis-
ter. The following cases are deliberately constructed; they describe no identifiable public body, affected
group, or actual environmental occurrence.

In history hA, residents submit observations in a form recognized by the official taxonomy. The
office records an inspection, communicates uncertainty about its findings, and offers a defined review
pathway. In history hB , some residents use an account of environmental change for which the intake
interface provides no suitable category. Their submissions are filed under general correspondence and
excluded from the complaint denominator. In history hC , their observations reach the complaint register
but the reviewing office treats them as insufficiently credible without documenting the criteria used. A
fourth history hD contains the same public totals but a documented and justified competence limitation,
alongside a referral that preserves meaningful access to another review body.

The histories can be constructed so that the published complaint totals are equal. They differ in the
mechanism of recognition and the availability of consequential institutional inquiry. A researcher assess-
ing hA through hD would need to determine whether the concerns are evidentially supported, whether
official categories were reasonably available, whether a credibility judgment followed appropriate pro-
cedures, and whether an alternative competent pathway was effective. The example invites investigation
of representational mechanisms while deliberately withholding a categorical finding of injustice.

Table 6 separates candidate mechanisms from discriminating observations. The table is a proposed
research instrument whose entries require adaptation to actual institutional roles, records, and applicable
confidentiality requirements.

The table also illustrates the difference between the conceptual diagnosis and the identification of
an actual cause. For example, a discrepancy between intake forms and public counts may result from
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Table 6: Possible mechanisms of representational exclusion and evidence for distinguishing them.
Mechanism Observable difference sought Limits or rival explanation

Practical intake barrier Unsubmitted accounts, failed
access attempts, or inaccessible
language channels

Differential awareness, capacity, and voluntary
nonparticipation

Interpretive mismatch Repeated use of residual
categories or claims lacking a
recognized description

Ambiguous evidence or categories adequate for
the authorized task

Credibility disparity Different evidential treatment of
comparable testimony and
reasons offered for it

Legitimate differences in corroboration,
competence, or reliability

Administrative
reclassification

Change in eligibility or
procedural routing associated
with a coding decision

Lawful jurisdictional rule with functioning
referral safeguards

Aggregation loss Public equivalence of cases with
distinct standing or remedy
paths

Protected records or independent review may
preserve the distinction

Remedial exclusion Corrected records without a
competent route to
consequential reconsideration

Valid jurisdictional limits or a separate
effective appeal channel

delayed synchronization, sampling, or coding changes. Establishing unfair exclusion would demand
more than a discrepancy. The institutional record should be interpreted with evidence of the claimant’s
position, the office’s competence, applicable standards of proof, reasons for classification, and alternative
procedures. Testimonial evidence can be indispensable to that investigation without enjoying automatic
immunity from scrutiny.

6.6 Disclosure, interpretation, and protected testimony

Sensitive testimony presents a further difficulty. Publicly identifying a claimant may create exposure to
retaliation, stigma, or unintended circulation of private information. The ethical goal of increased visibil-
ity must be evaluated alongside confidentiality, autonomy, and context-specific expectations governing
information use. Nissenbaum’s account of contextual information norms provides a relevant framework
for assessing appropriate circulation [33]. In many settings, a public count, a protected case record, and
an independently reviewable decision can serve different legitimate purposes.

Three protections deserve separate assessment. First, a protected submission pathway may permit
testimony in forms adapted to the affected population, including interpretation or accessible formats.
Second, an authorized reviewer may inspect confidential evidence and assess the reasons for inclusion,
exclusion, or credibility judgments. Third, a public-facing explanation may disclose the procedure, ag-
gregate disposition, and limits of the record without exposing personal details. These measures do not
guarantee a remedy: their significance depends on competence, independence, reasonable access, and
a genuine ability to change a consequential decision. Those issues form part of the representational-
contestability inquiry developed in the next section.

Provenance metadata can identify stages of record production, transformations, and the responsible
institutional units, using vocabularies such as PROV-DM or PROV-O [46, 47]. Such metadata can sup-
port procedural inquiry. Its usefulness depends on whether the recorded provenance includes contested
exclusions and whether authorized reviewers can inspect the relevant details. Complete provenance of
accepted records is compatible with inadequate observation of accounts that never entered the record. A
responsible provenance system may therefore document admission rules, coding versions, reasons for
revisions, and the limits of what could be observed, while avoiding unsupported claims to comprehensive
coverage.

29



6.7 Differential evidence for silence, withholding, and non-observation

The mechanisms of representational exclusion call for a more discriminating procedure when a public
record contains no trace of a potential claim. The objective of the present subsection is to distinguish
patterns of institutional non-observation from practices that restrict a claimant’s epistemic standing. Its
method is a comparative evidential assessment: competing accounts of a missing claim are specified,
possible discriminating observations are identified, and the permissible means of obtaining those obser-
vations are assessed independently. The resulting procedure remains a research proposal. It provides
neither a diagnosis of injustice from an empty field nor a general entitlement to collect additional per-
sonal information.

A missing entry has at least three analytically distinct referents. First, the underlying account may
never have been presented to the relevant institution. Second, an account may have been received but
become unrecognizable or ineligible through interpretation, coding, or assessment. Third, the account
may be retained within a protected channel and appropriately absent from the public representation. Each
possibility admits further differences. Non-submission may reflect a meaningful opportunity to decline
participation, a reasonably perceived risk of retaliation, unawareness of the available procedure, or prac-
tical inaccessibility. A protected record may result from appropriate confidentiality measures or from a
contested restriction on access to review. The same observable public absence is consequently consistent
with contrasting ethical assessments.

Fricker’s distinction between testimonial and hermeneutical injustice is especially relevant to the sec-
ond possibility: the conditions for an epistemic wrong concern credibility prejudice or unequal interpre-
tive resources, with contextual qualifications that exceed the mere absence of a category [16]. Dotson’s
investigation of testimonial silencing directs attention to the interaction between a speaker’s vulnerability
and a hearer’s response, including practices that cannot be diagnosed by examining a published dataset
alone [11]. Medina’s work on epistemic resistance likewise emphasizes the conditions under which dif-
ferently situated subjects can participate in practices of knowing [30]. These analyses motivate a search
for relevant encounters and interpretive practices; they supply no presumption that an absent submission
proves wrongful silencing.

Table 7 proposes a differential evidence register for a specified institutional question. The observa-
tions are potential indicators to be interpreted with the affected parties and applicable procedural rules,
rather than a standardized set of diagnostic tests. Each comparison should record whether a proposed
observation is accessible through ordinary public documentation, requires authorization for protected
records, or would depend on voluntary participation.

The register suggests a staged audit under explicit safeguards. A researcher can first delimit the in-
stitution’s actual mandate, the question for which the representation is used, and the population whose
claims may be consequential. The next stage compares accessible descriptions of intake channels, clas-
sification schemes, and aggregate outputs, recording gaps and variations without attributing motives.
Where a consequential discrepancy remains, an independent or otherwise competent reviewer may ex-
amine access-controlled logs and reasons for coding or exclusion. Separately, affected subjects may be
offered confidential and genuinely voluntary opportunities to describe how the intake and interpretation
arrangements operated. Such opportunities must include nonparticipation and withdrawal options appro-
priate to the study, with an assessment of power differences, translation burdens, and risks of retaliation.
The researcher then compares the resulting explanations against documentary evidence, procedural rules,
and rival accounts. Each stage may produce an indeterminate result; an indeterminate assessment can be
the most defensible finding when records cannot safely be obtained.

The resulting conclusions require graduated language. Evidence of an inaccessible form supports a
claim about the form’s availability in the observed context. Evidence that a received submission was
assigned a residual code supports an account of coding practice. A finding of testimonial injustice addi-
tionally requires an argued connection between a credibility deficit, prejudice, and the person’s epistemic
standing. An allegation of silencing calls for examination of the relevant testimonial interaction and
vulnerabilities. A claim of institutional wrongdoing requires identification of the applicable obligations,
competence, and remedies. None of these inferential steps is secured by statistical disagreement between
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Table 7: Differential evidence register for missing or inaccessible institutional claims.
Candidate account Discriminating evidence sought Interpretive and access limitation

Practical non-access Availability and usability of
intake channels; documented
unsuccessful attempts

Barriers may coexist with limited awareness,
resource constraints, or unrelated
nonparticipation

Credibility-dependent
exclusion

Comparable submissions,
appraisal criteria, reasons and
review outcomes

Different evidential strength or jurisdiction can
warrant different treatment

Interpretive mismatch Coding manuals, residual
categories, contested translations
and requested recoding

The declared task may reasonably delimit
categories; adequacy is question-relative

Voluntary withholding Consent terms, independently
accessible channels, noncoercive
opportunities to participate

Silence should not be treated as consent;
obtaining evidence cannot require compelled
disclosure

Protected retention Restricted-case register,
authorized review procedures and
publication policy

A public omission can be appropriate;
protected records cannot be assumed accurate
or complete

Administrative or
technical
non-observation

Version history, synchronization
logs, retention schedules and
data-source coverage

A missing record may arise from ordinary
processing error without determining a moral
diagnosis

public totals. Even consistent testimony about an exclusion mechanism needs contextual corroboration
where available, without imposing an unrealistic demand that vulnerable participants repeatedly disclose
private experiences.

The protective dimension is substantive. Nissenbaum’s contextual-integrity account evaluates infor-
mation flows in relation to contextual norms, actors, information types and transmission expectations
[33]. For the proposed audit, the legitimate interest in making excluded claims examinable must there-
fore be distinguished from a demand for general publication. An authorized evaluator may verify that
protected submissions were considered while publishing only non-identifying descriptions of the proce-
dure and its limitations. The evaluator should also document what cannot responsibly be inferred from
redacted material. An audit that increases personal exposure or makes participation a condition of ac-
cess to remedy could compound the very disadvantage it seeks to investigate. D’Ignazio and Klein’s
analysis of power in data practice reinforces the need to examine whose effort and risk a new evidence
requirement imposes [9].

Consider two constructed reporting offices that publish identical counts of unresolved complaints.
One maintains a confidential intake channel requested by contributors who wish to avoid public iden-
tification; authorized reviewers can inspect its restricted records. The other accepts submissions only
through a public form that certain affected subjects reasonably consider unsafe, and offers no comparably
accessible protected route. The published counts alone are insufficient to distinguish these arrangements.
A protected review of intake rules, refusal reports, authorized records and freely offered participant ac-
counts could support a more informative comparison. The example also admits rival interpretations: the
apparent safety concern might reflect inadequate communication rather than a design defect; an existing
alternative channel might be effective; or the evaluator might lack access to decisive evidence. Thus, the
case remains deliberately hypothetical and causally indeterminate without additional observations.

Four classes of counterevidence would bear directly on a proposed exclusion diagnosis. A verified,
usable protected channel may weaken a claim that public exposure was the only means of participa-
tion. Consistently documented evidential criteria may weaken an allegation of discriminatory credibility
assessment, provided their formulation and application withstand independent scrutiny. A review mech-
anism that reaches competent decision-makers may rebut a narrower claim of total remedial inaccessibil-
ity. Evidence that renewed data collection would expose claimants to unreasonable risk may defeat the
appropriateness of a proposed public transparency measure. These findings can restrict one hypothesis
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while leaving other ethical questions open.
The proposal’s incremental contribution is procedural: it combines differential explanations of si-

lence with explicit constraints on permissible evidence acquisition and with bounded conclusions about
institutional authority. Its utility should be compared with competent qualitative inquiry, independent
grievance review, and existing documentation practices. Where those methods already establish the rel-
evant distinction safely and at reasonable cost, the present register may add little. Its central value is the
discipline of treating an absence as a question requiring contextual investigation, while recognizing that
some information may properly remain inaccessible to the researcher or the public.

6.8 Competing explanations and responsible interpretation

A defensible research method requires alternatives to an epistemic-injustice explanation. Differences in
response rates can arise from awareness, geography, access costs, or selection into the studied population.
A credibility assessment can be supported by corroboration standards relevant to the decision. A missing
category can reflect a provisional data model whose declared purpose is limited. An institution may also
restrict publication to protect participants while retaining effective review. These possibilities neither
eliminate the risk of exclusion nor establish that a reported disparity is ethically acceptable. They specify
the factual and normative questions that a credible diagnosis must answer.

At least four observations could weaken a particular representational-exclusion hypothesis. Records
may show that allegedly excluded submissions were evaluated through a competent alternative channel.
Protected review may establish that disputed classifications rested on consistently applied and relevant
evidential criteria. An independently accessible account of the affected subjects’ experiences may con-
tradict the researcher’s proposed interpretation of the missing distinction. A comparison of admissible
data designs may show that the proposed refinement would not improve the targeted decision or would
create disproportionate confidentiality risks. Each finding warrants revising a specific inference, even
where broader institutional concerns persist.

The competing methods include qualitative interviewing, participatory inquiry, archival reconstruc-
tion, conventional administrative audit, and legal evaluation. A staged representational model can orga-
nize information about where a loss or institutional decision occurred. The model’s value must be judged
by whether it clarifies causal or normative disagreements, supports scrutiny of errors and exclusions, and
improves decision-relevant evidence at reasonable cost. It has no priority over methods that recover the
same distinction more directly and responsibly. The comparison should also consider the labor of partic-
ipants who supply missing evidence, the risk of demanding repeated disclosure, and the possibility that
formal categories reproduce the very asymmetries they are designed to make visible.

6.9 Analytical limits and institutional implications

The section’s argument establishes an interface between epistemic injustice and representational prac-
tice. Institutions select methods by which accounts enter records, acquire classifications and credibility
judgments, and become eligible for aggregation or decision. The formal pathway makes those choices
explicit, while Proposition 6.1 identifies a limited information boundary for audits confined to output.
Neither supplies an empirical finding of wrongdoing or a general criterion of legitimate testimony. A
normative assessment requires attention to rights, authority, interpretation, reliability, possible harms,
and the historical conditions of participation.

The proposed practical implication is a duty of inquiry whose content is contingent on the purpose and
foreseeable consequences of the representational system. Where representations inform consequential
decisions, a researcher or institution has reason to examinewhat evidence themodel admits, which claims
may remain outside its recognized categories, how credibility is assessed, and how protected review
can address documented failures. This is a proposed ethical orientation, with its force and institutional
implementation requiring case-sensitive argument rather than derivation from information theory.

Section 6 has concentrated on the mechanisms by which a representation acquires its record of claims.
Section 7 addresses the allocation of power to challenge those decisions, obtain a reasoned response,
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revise classifications or admissibility rules, and track whether revisions reach consequential uses of a
model. That transition retains the distinction between an epistemically detectable omission and a justified
institutional remedy.

7 Contestability of Representational Decisions

This section examines the institutional conditions under which an affected subject can challenge the con-
struction, interpretation, and consequential use of a reduced representation. Its objective is to identify
distinct objects of contestation, trace the authority and evidence required for corrective review, and spec-
ify the relationship between record revision and the reconsideration of decisions that relied on an earlier
version. The discussion first separates technical correction from procedural and substantive remedies and
examines conditions for adapting contestation procedures across institutional mandates; it then proposes
a version-sensitive model of distributed representational use, establishes an elementary propagation re-
sult, and evaluates a constructed institutional comparison. It concludes with safeguards, discriminating
evidence, and limits on the transfer of procedures between settings. Themodels are analytical devices and
do not by themselves create rights, establish institutional jurisdiction, or determine ethical legitimacy.

7.1 Objects and standing of representational challenges

An institutional representation is contestable along several dimensions, each associated with a distin-
guishable evidential question. A subject might challenge whether their account was received; how the
account was classified; which records were admitted to a summary; whether a descriptive reduction
preserves an important relation; or whether a decision-maker was justified in relying on that summary.
Challenges to the source record and challenges to its authorized uses can therefore concern different
decision-makers and require different kinds of evidence. A corrected administrative label does not, by it-
self, establish the validity of a benefit claim or alter a prior allocation. Conversely, a competent body may
decide that an adverse allocation should be reconsidered while leaving a faithfully recorded historical
statement intact.

The mechanisms analyzed in Section 6 suggest why the availability of a complaint form provides
only limited evidence of meaningful contestation. A person who lacks an admissible category may also
lack formal standing to request the correction of that category; a claim may be received by the data
steward but remain outside the competence of the authority responsible for the consequential decision.
Bowker and Star’s work on the institutional effects of classification, and the analysis of abstraction
in sociotechnical systems developed by Selbst and colleagues, provide precedents for examining these
distributed dependencies [7, 43]. Their work supports the importance of contextual assessment. It does
not entail that every categorization confers standing or that every claimant possesses an identical remedy.

For present purposes, representational contestability denotes the demonstrable possibility, within
declared institutional rules, of submitting a reasoned challenge to a relevant representational decision,
obtaining its consideration by an authorized reviewer, and receiving an intelligible disposition. Its ef-
fectiveness depends on competence, accessibility, the ability to consider relevant evidence, and the con-
sequences that the authorized decision can produce. An institution may legitimately impose evidential
standards, deadlines, and confidentiality controls. Their ethical assessment depends on the interests at
stake, burdens they impose, alternatives available, and applicable legal constraints. Claimants, witnesses,
data stewards, domain experts, and downstream decision-makers need not occupy interchangeable roles
in the process.

The legal and governance literature offers important, context-dependent precedents. Kaminski and
Urban develop four contestation archetypes by distinguishing rules from standards and procedural from
substantive emphases; their analysis proposes and compares arrangements for challenging algorithmic
decisions [24]. Kroll and colleagues discuss mechanisms for verifying compliance of automated deci-
sions with governing standards [26]. Both analyses primarily address computational decision-making,
whereas the present paper also examines manually constructed institutional summaries and interpretive
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classifications. The OECD’s due-diligence guidance separately emphasizes legitimate grievance mech-
anisms, their scope, accessibility, implementation, and monitoring in responsible-business-conduct set-
tings [34]. The present framework draws a methodological distinction across these literatures; it does
not transfer a particular legal obligation to every representational practice.

7.2 Authorization, evidence, and review competence

A representational challenge can be described through a documentary review warrant. The warrant
records the challenged representation, the requested change, the evidence offered, the reviewing body’s
competence, the reasons supporting the disposition, and any recognized pathway to further inquiry. This
is a proposed audit instrument rather than a newly established legal doctrine. Its purpose is to permit
an investigator to distinguish the existence of a review procedure from its capacity to affect institutional
knowledge and action.

A useful audit begins by identifying the object of authority. A records custodian may change tran-
scription errors; a technical maintainer may alter an aggregation algorithm; a professional committeemay
determine eligibility within its mandate; and a court or administrative tribunal may possess authority to
review a legally consequential decision. The relationship between these roles must be established for
the institution under examination. A procedurally authorized correction of a dataset does not necessarily
confer the power to amend a separate decision. Equally, a downstream authority may have reasons to
review a decision on grounds that do not require rewriting the underlying record.

Evidence should be assessed at the level appropriate to the challenge. A disagreement over a recorded
event may require source documents and witness accounts. A challenge to a classification may require
the relevant taxonomy, versions of coding instructions, and records of applied exceptions. A dispute over
a mathematical reductionmay be resolved by demonstrating that the mapping loses a declared distinction,
as in Section 4. A challenge to a normative rule or the competence of a decision-maker requires legal,
institutional, and ethical argument extending beyond themathematics of that reduction. Multiple grounds
can coexist; a record should therefore disclose which issue a given reviewer actually decided.

The European Union’s General Data Protection Regulation provides a specific example of legally
defined protections for certain solely automated individual decisions with legal or similarly significant
effects. Article 22(1) specifies the covered class, subject to the exceptions in Article 22(2). Article 22(3)
explicitly requires safeguards, including human intervention, an opportunity to express a view, and con-
testation, in the cases falling within Article 22(2)(a) and (c) [14]. The provision is jurisdiction- and
subject-matter-specific, and the cited text does not establish a general right to correct every normative
representation or reopen every adverse institutional decision. Its relevance here is architectural: mean-
ingful review must be situated within an applicable legal or institutional mandate rather than inferred
from the mere existence of an explanatory interface.

7.3 Procedural Portability and Competence Boundaries

Institutional designers sometimes borrow the language of contestation from a neighboring legal or tech-
nical regime. A source-specific comparison is needed before an existing procedure can serve as a model
for a new representational setting. This subsection examines the transfer of procedural design principles
across automated decisions, voluntary AI-governance frameworks, and manually assembled institutional
records. Its objective is to specify the premises required for a transfer, while distinguishing the evidential
accessibility of a procedure from the scope of an enforceable entitlement.

Three source domains expose different features of procedural design. Article 22 of the GDPR ad-
dresses decisions based solely on automated processing that produce legal or similarly significant effects,
subject to its specified exceptions; Article 22(3) identifies human intervention, the opportunity to express
a view, and contestation for the cases covered by Article 22(2)(a) and (c) [14]. Kaminski and Urban de-
velop rule-based, standard-based, procedural, and substantive dimensions of contestation in considering
algorithmic decisions; the resulting archetypes offer analytical choices without specifying the authority
of every potential reviewer [24]. The OECD AI Recommendation, amended in May 2024, encourages
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Table 8: Scope checks when adapting procedures for challenges to consequential representations.
Precedent and scope Potentially transferable design feature Required contextual verification

GDPR Article 22: specified
solely automated decisions

Human intervention and opportunity to
contest under the stated statutory conditions

Applicable jurisdiction, legal effects,
paragraph 2 exception, paragraph 3
safeguards and competent body

Kaminski–Urban:
algorithmic contestation
scholarship

Alternative procedural and substantive
review designs

Authority, standing, practical access,
effectiveness and scope beyond algorithms

OECD AI
Recommendation: AI
outputs

Context-sensitive disclosure facilitating
challenge

Adoption into the relevant practice and any
applicable enforceable basis

NIST AI RMF 1.0:
voluntary AI governance

Lifecycle documentation, monitoring and
organizational risk review

Institutional adoption, permitted uses and
authority for consequential reconsideration

Manually constructed
institutional records:
proposed application

Claim intake, versioned correction,
protected review and downstream
notification

Identifiable competent reviewer, legal
constraints, actual reliance and availability of
remedy

context-appropriate information enabling those adversely affected by AI systems to challenge outputs;
as a recommendation, it leaves the creation and enforcement of particular legal entitlements to applica-
ble arrangements [36]. These sources contribute different kinds of guidance, and a comparison should
preserve that heterogeneity.

A transfer analysis should begin with a trigger: whether the challenged act involves a regulated auto-
mated decision, an internal classification, a public aggregate, or a downstream determination using that
aggregate. The investigator should then identify the subject and standing rule, the competent reviewing
body, the evidence that body may lawfully examine, and the kind of disposition it may issue. A further
question concerns the relationship of that disposition to a second authority using an earlier representa-
tion. In a multi-body system, a data steward may have competence to amend a record, while a statutory
decision-maker retains discretion or a duty governed by a separate procedure. The issue can be studied
empirically through records of competence, notification, reason-giving, and actual version use.

Table 8 organizes these tests. Its rows are sources of potentially instructive procedural architecture,
rather than declarations that each source governs all institutional models. In particular, the analogy with
the voluntary NIST AI Risk Management Framework is relevant to documenting model governance and
monitoring, subject to its stated AI-system scope [31]. The classification of a procedure as “contestable”
is incomplete until the legally or organizationally competent reviewer and available disposition have
been established.

Consider a hypothetical municipal eligibility list created through staff coding of paper submissions.
The list may influence benefit decisions without itself constituting a solely automated decision. Incorpo-
rating an understandable explanation and a channel to challenge a coding error might be institutionally
worthwhile, even where Article 22 does not govern that record. A finding that the list contains a recover-
able classification error establishes a technical question. To establish an obligation to reopen a benefits
decision, the analysis additionally requires the applicable procedural rule, the decision-maker’s com-
petence, and evidence about whether the corrected information was relevant. By contrast, an existing
independent appeal based on original submissions may render a separate version-propagation process
unnecessary for an effective review. Both cases are relevant to assessing the incremental contribution of
the present framework.

The appropriate research output is therefore a scope-qualified procedural claim: an identified object,
evidential basis, competent authority, authorized disposition, and an explicit statement of what remains
unsettled. Legal scope, organizational practice, and ethical assessment each enter the inquiry with dis-
tinguishable warrants. This bounded approach permits transfer of design ideas while reducing the risk
that a philosophical account of contestability is mistaken for a declaration of general legal rights.
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7.4 Versioned corrections and consequential use

A representation often circulates beyond the body that originally compiled it. Published figures may be
copied into reports, translated into eligibility classifications, supplied to oversight bodies, or embedded
in subsequent allocation procedures. Correcting the source record creates a new evidential state, but
the practical effects depend on which versions the receiving institutions use and whether they possess
authority and procedures to reconsider their own outputs. A careful description distinguishes record
correction, revision of a representational policy, notification to users, and consequential reconsideration.

Let H be a declared set of candidate histories, and let Rπ,v : H → Zπ,v describe a representation
obtained using policy π and an identified version v. A correction request e may lead to a revised policy
and version, represented by U(π, v, e) = (π′, v′), where the operation is defined only for accepted and
authorized requests. For each declared downstream use j ∈ J , let σj identify the version actually
available to that use, cj its relevant local information, and Gj its stipulated decision rule. Equation 11
separates the corrected record from the version on which a downstream output depends.

z′ = Rπ′,v′(h), dj = Gj

(
Rσj (h), cj

)
, j ∈ J . (11)

Here the abbreviated Rσj includes both the applicable policy and the selected version. A downstream
body may use a superseded but still legally operative version, or may have adopted the corrected rep-
resentation without reopening a completed decision. Such possibilities cannot be resolved from the
corrected source alone. In actual settings, changes in evidence, legal rules, and review competence may
also modify Gj or cj ; Equation 11 holds these separate so that a particular mechanism can be examined.

A consequential correction trace therefore records the accepted change, the reasons and competent
authority supporting it, the material uses reasonably implicated, notification or propagation events, and
the dispositions of any subsequent review. The analytic endpoint is appropriately specified by the insti-
tutional question. Some circumstances require accurate republication; others require reconsideration of
a decision or an explanation for declining to reopen it. None of these outcomes necessarily requires that
every downstream decision change its substantive result. A reasoned finding that a correction does not
alter the applicable decision may represent a meaningful review, provided the reviewer has competence
and has considered the corrected evidence.

7.5 Dependency reachability and limits of correction

It is useful to formulate a narrow structural requirement for the propagation of corrections. Let G =
(V,E) be a finite directed acyclic graph of declared representational dependencies for a particular audit.
Each vertex denotes a record-producing or decision-producing operation; edges identify an authorized
route by which an operation’s output is used as an input elsewhere. This graph is a description of depen-
dence among operations. Its direction does not assert a universal temporal order, an ontological causal
structure, or moral priority. The model stipulates fixed local inputs and deterministic operations for the
limited result below.

Proposition 7.1 (Reachability required for a propagated correction). Consider two evaluations of the
dependency graph G that differ only in the output supplied at a designated vertex s. If a vertex t is
unreachable from s by a directed path, then its computed output is identical in the two evaluations.
Hence a correction at s can alter the computed output at t only if the active dependency graph contains
a directed path from s to t.

Proof. Because G is finite and acyclic, its operations can be evaluated in a topological ordering of their
dependencies. Every vertex outside the descendants of s has unchanged local inputs and receives inputs
from vertices that are also outside those descendants. Starting with input vertices and proceeding by
induction through such an ordering, its computed output is unchanged. The conclusion follows for t.
The proof applies to the stipulated deterministic dependency model and gives a necessary condition
only.
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Proposition 7.1 establishes an elementary graph-dependency result. Reachability is insufficient for
a substantive outcome change: the receiving operation may ignore the corrected field, apply a threshold
insensitive to the revision, or have a competent reason for leaving its decision intact. Nor does a graphical
path establish that a body is legally obligated to reopen a decision. Conversely, where a declared use relies
on a separate information channel, the purported dependency graph may be incomplete. The investigator
must then revise the graph before inferring anything from the proposition. Cyclic updating procedures,
discretionary decisions, and stochastic records require additional assumptions and are outside its simple
proof.

The model offers a modest but useful empirical diagnostic. Investigators can compare a declared
dependency register with version logs, notifications, access records, and the actual files inspected by the
decision-maker. They can then distinguish an absent correction pathway from an ineffective pathway
and from a pathway that functioned but led to a justified unchanged outcome. A failure to propagate a
corrected representation becomes ethically consequential when it interacts with a relevant claim, a duty
of reconsideration, or foreseeable harms. These relations require independent evidential and normative
argument.

7.6 A constructed case of correction and institutional reliance

Consider a hypothetical regional environmental monitoring consortium that produces a public assessment
used by a separate fund to allocate restoration grants. The consortium records site reports, community
submissions, measurement protocols, and geographic classifications. The fund uses a simplified risk
indicator to rank eligible projects under a declared programme. Three institutions participate: a data
steward, a scientific review panel, and a grant-allocation committee. Their procedures and authority are
stipulated for the example; the case refers to no actual organization or persons.

A community group submits evidence that one monitoring location was assigned to the wrong catch-
ment zone. The data steward accepts the correction and issues a new dataset version. In history h1, the
review panel records the change but the fund’s committee continues to use an archived risk table, with-
out having been notified of the new version. In history h2, the corrected dataset reaches the fund and
triggers reconsideration, although the fund’s ranking remains unchanged because other eligibility criteria
are controlling. In history h3, the updated risk indicator changes the ranking, but the committee has no
authority to revise allocations already fixed under the relevant programme. A fourth history h4 uses a
protected challenge pathway, records the committee’s competence decision, and gives the claimant an
intelligible referral for any further review authorized by the programme.

All four histories can share the same publicly displayed corrected catchment label. They can nev-
ertheless differ in notice, competent review, eligibility, and implemented relief. The example shows
why the truth of a correction, the reviewability of an allocation, and the eventual provision of a remedy
should be recorded separately. It also illustrates a negative case: even an apparently significant represen-
tational change can leave a responsible decision unchanged after effective review. The ethical question
concerns the actual reasons, jurisdiction, burdens and available alternatives, not a presumption that every
successful contest must alter the outcome.

Table 9 identifies discriminating evidence for these possible mechanisms. The table is proposed as
an aid to qualitative and documentary inquiry. It is neither a scoring instrument nor an exhaustive list of
legal requirements.

7.7 Protected review and unequal burdens of contestation

Representational challenges can impose significant burdens on affected subjects. A formal opportunity
to contest can require specialized literacy, access to records, time, legal assistance, or repeated disclosure
of sensitive experiences. The information required to substantiate a challenge may be controlled by the
very organization whose classification is disputed. A credible assessment therefore examines practical
access and the distribution of evidential costs. Consultation with affected people is relevant to the design
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Table 9: A proposed audit of representational challenge, correction, and downstream consequence.
Stage of challenge Evidence needed for evaluation Alternative interpretation or limit

Access and standing Accessible submission channel,
eligibility rules, language and
confidentiality provisions

Competence may lie with another body
offering a functioning referral

Evidence and
classification

Versions of codebook, source
submissions, corroboration criteria,
written reasons

Correction may address a transcription
error without changing entitlement

Authorized disposition Reviewer mandate, reasoned finding,
correction authorization, appeal
options

Reviewer may be competent for records
but not downstream allocation

Propagation of versions Version identifiers, recipient registers,
notification logs, actual files used

Recipients may use an earlier version
pursuant to a lawful rule

Consequential
reconsideration

Reopened decision records, evidence
considered, reasons and
implementation

Corrected evidence may lead to a
reasoned unchanged disposition

Longer-term
accountability

Record of unresolved issues,
independent scrutiny, evidence of
realized effects

Monitoring alone cannot establish a
causal or ethical improvement

of procedures, but consultation alone does not establish representation, consent, or a transfer of decision
authority.

A protected review architecture may separate access to confidential records from publication of ag-
gregate findings. The authority receiving sensitive testimony should have a defined mandate, security
arrangements, and a route to appropriate corrective action. Public explanations can identify the chal-
lenged policy, procedural safeguards, and reasons for disposition at a level consistent with legitimate
confidentiality constraints. Nissenbaum’s work on contextual information norms helps explain why au-
diences and uses matter to the permissibility of disclosure [33]. The W3C provenance specifications
describe how records of activities, entities and their relationships may be represented [46, 47]; their vo-
cabularies can support traceability without resolving disputes over authority or the truth of an evidential
claim.

Several institutional design tensions remain. Publication of a detailed reasonmay disclose a protected
claimant; suppression of the reason may undermine the ability to challenge an outcome. Broad appeals
may improve access but create delay, cost, or strategic use of procedures. A single central reviewer may
offer consistency while remaining distant from the relevant community’s interpretive resources. These
arematters for institutional design and situated ethical assessment. Suitable safeguardsmay include struc-
tured reason-giving, access to independent or appropriately separated review, confidentiality-preserving
evidence examination, staged correction, and documented routes for reopening decisions where autho-
rized. Their value depends on implementation and the circumstances of the claim.

The possibility of deliberately adversarial submissions should also be considered. An institution can
justifiably require relevant evidence, protect participants from retaliatory exposure, and prevent harass-
ment of reviewers. These safeguards should themselves be open to proportionate scrutiny. Otherwise,
security or evidential rules may become a mechanism by which affected subjects are denied meaningful
consideration. The empirical task is to examine whether protective constraints are applied consistently
and whether competent alternatives permit the relevant claim to be heard.

7.8 Evaluation, rival explanations, and institutional boundaries

An institutional comparison should distinguish the registration of a challenge, acceptance of a correc-
tion, competent reconsideration, substantive revision of a decision, and implementation of any remedy.
These events may be ordered differently in separate institutional procedures and may involve multiple
authorities. Their documentary sequence is not itself proof that one caused another. A revised funding
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outcome may arise from changing budget conditions, new scientific evidence, external enforcement, or
discretionary prioritization. Assessing the effect of contestability calls for an explicit contrast between
these explanations and the mechanisms the model identifies.

A proposed comparative design would specify the relevant claimant population, the authority of each
reviewing body, the versions of information actually used, the decision rules, and the circumstances
under which prior decisions can be reopened. Evidence should include unsuccessful, withdrawn, and
unregistered complaints where access can be investigated responsibly. Researchers could compare sim-
ilar challenges routed through different procedures, examine corrections that had no downstream con-
sequence, and assess the reasons for decisions left unchanged. Qualitative interviews, process tracing,
legal analysis, and independent technical audit are complementary methods. The representational frame-
work is warranted only insofar as it identifies consequential distinctions that such methods otherwise risk
overlooking.

The proposal admits several potential counterexamples. A correction may be fully propagated while
the contested decision remains unchanged for demonstrably legitimate reasons. A claimant may ob-
tain meaningful remedy without any change to the source dataset. An independently competent appeal
may operate on primary evidence and never consult the reduced representation. Equally, a richer public
dataset may impose disproportionate privacy burdens without strengthening review. Such cases limit any
inference that technical transparency, more information, or pervasive update propagation is universally
preferable. The ethical adequacy of a specific arrangement remains conditional on its purposes, rights,
competent procedures, and actual effects.

The analytical boundary with Paper II is also important. That paper considers contestability and rem-
edy within the broader problem of credible commitments in asymmetric value circulation. The present
section focuses on a narrower unit of intervention: the authorization and propagation of corrections to
representations employed in consequential decisions. A claim to credibility in a value-return arrange-
ment and a claim to correction of an institutional record can interact, but each requires its own evidential
and normative warrant. The boundary with Paper III likewise concerns focus: preservation of normative
questions across scales is a property of descriptions under stipulated conditions; contestability concerns
the historically situated powers and practices through which descriptions are challenged, revised, and
relied upon.

The warrant distinctions formalized in Section 9.10 are especially relevant to the difference between
an accepted correction, its documented transmission, and a justified institutional response. They provide
a way to report evidential and jurisdictional limits when a correction has no consequential effect.

7.9 Scope of the representational-contestability proposal

The investigation in Section 7 identifies contestable objects, competent reviewers, versioned correction
pathways, and downstream reliance as separate dimensions of representational governance. Equation 11
supplies a narrow formal representation of version-sensitive use, while Proposition 7.1 establishes an
elementary necessary condition for a correction to propagate through a declared dependency structure.
Neither formal result establishes a duty to disclose a given record, reopen a completed decision, or se-
cure a preferred substantive outcome. The table provides an audit vocabulary whose usefulness and
limitations require case-specific investigation.

The proposed ethical orientation is to make consequential representational decisions accountable
through intelligible reasons, proportionate access to challenge, suitable evidence protection, and author-
ity to address the particular decisions at issue. These aims are open to plural normative interpretation and
institutional disagreement. The presence of an appeal form, the implementation of an automated notice,
and the publication of version metadata are distinguishable observations; their contribution to justice and
effective remedy must be demonstrated with additional evidence. Section 8 examines the accountability
conditions associated with consequential institutional use of such representations.
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8 Consequential Modeling and Accountability Thresholds

This section examines the responsibilities that accompany the consequential use of institutional represen-
tations. Its objective is to distinguish the epistemic warrant for constructing a descriptive model from the
institutional warrant for authorizing reliance on that model. The argument proceeds from use-specific ac-
countability profiles and elementary information-preservation limits to authorization, intervention, feed-
back, divided institutional powers, and revision of the criteria bywhich claims are recognized. Mathemat-
ical results concern specified maps, domains, and rule systems; institutional and normative conclusions
require additional warrants. A constructed allocation case provides a comparison of alternative institu-
tional arrangements. The discussion concerns statistical, administrative, qualitative, and computational
representations; references to artificial-intelligence governance supply relevant precedents for a subset
of these arrangements. The proposed framework is exploratory and establishes neither a general legal
standard nor a universal scalar measure of ethical risk.

8.1 Representational inquiry and consequential reliance

A representation may originate as a provisional aid to interpreting records, comparing hypotheses, or
revealing regularities. Its use may acquire a different institutional character when a resource allocator,
regulator, journal editor, hospital committee, or environmental body relies on the representation to clas-
sify a claimant, prioritize intervention, or justify a decision. An analytical report can be consulted without
acquiring formal authority, and a formally adopted decision rule can operate with substantial practical
discretion. The ethical demands at issue therefore depend on the relationship between the representation,
the receiving institution, and the decision pathway rather than on the technical sophistication or stated
intent of the model alone.

Four questions are useful for distinguishing these arrangements. First, what claim is the representa-
tion warranted to support, and with what limitations? Second, which institutional actor is authorized to
act upon that claim? Third, which persons, groups, relations, or ecological conditions can be affected
by the action? Fourth, how can the institutional use be questioned, corrected, suspended, or reconsid-
ered? The preservation conditions of Section 4 principally address the first question. The contestability
mechanisms of Section 7 concern the fourth. Consequential deployment requires additional attention to
authority, causal pathways, and the practical accessibility of safeguards.

The literature offers several adjacent precedents. The NIST Artificial Intelligence Risk Management
Framework describes a voluntary, lifecycle-oriented arrangement organized around governing, mapping,
measuring, and managing risks [31]. The OECD’s AI Recommendation, amended inMay 2024, includes
a transparency provision encouraging context-appropriate information that enables adversely affected
people to challenge an AI system’s output; it also addresses human rights, robustness and accountability
[36]. This recommendation is a policy instrument, with applicability and legal status distinct from a
directly enforceable individual remedy. Raji and colleagues propose an end-to-end organizational au-
dit of AI development and deployment, including documentation generated at successive stages [40].
ISO/IEC 42001:2023 sets out requirements and guidance for organizational AI management systems
[21]. These works inform the administrative vocabulary of this section; their specific scope remains
artificial-intelligence systems or the organizations using them. The framework proposed here addresses
a wider class of representations and should be evaluated independently for those uses.

An institutional authorization is also distinguishable from ethical vindication. A body may possess
the competence to publish or employ a summary under its rules while its evidential omissions, affected
populations, or remedial pathways remain contested. Conversely, an analytically accurate estimate may
be inappropriate for a particular use because it lacks the specificity required by the decision rule, its
deployment exposes protected information, or its authorized users cannot respond meaningfully to a
challenge. These distinctions provide the basis for the accountability profile below.
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Table 10: Consequential-use dossier: dimensions, evidence, and proposed safeguards. The entries are
audit questions rather than universal thresholds.
Dimension Evidence to examine Possible safeguard

Reach and
dependency

Affected uses, receiving institutions,
actual reliance and exclusions

Use-specific authorization and
dependency register

Severity and
reversibility

Plausible pathways of harm, protected
interests, feasible correction periods

Escalation, prospective limits,
suspension or remedy

Evidential
uncertainty

Provenance, coverage, interpretation,
validation domain and counterevidence

Independent review and stated
uncertainty bounds

Standing and review Eligible challengers, barriers to access,
competence and reasons for disposition

Accessible and protected routes for
contestation

Lifecycle change Versions, shifted use purposes,
monitored incidents and corrective
actions

Reassessment triggers and withdrawal
criteria

8.2 Dimensions of consequence and institutional dependence

The ethical significance of consequential reliance has multiple dimensions. Reach concerns the popula-
tion and relational structures exposed to a decision. Severity concerns the reasonably supported magni-
tude of possible loss or impairment. Reversibility concerns the practical prospects of responding to error,
including delays and irreversible ecological effects. Dependence concerns the degree to which decision-
makers rely on the representation rather than on additional evidence or human deliberation. Authority
concerns the competence to adopt, contest, or withdraw the use. Epistemic uncertainty concerns unre-
solved questions about measurement, historical admission, causal interpretation, and the adequacy of the
represented population. These dimensions need not be commensurable; a small number of people may
face a grave irreversible consequence, while a widely circulated educational aggregate may have less
immediate decisional force.

For a declared use context u, let C(u) denote a profile of the dimensions relevant to that use. The
profile is an interpretive dossier with explicitly sourced components, rather than an intrinsic property of a
model. A representation may be used in several contexts, producing several profiles. The same summary
can be appropriate for a public overview and inadequate for adjudicating individual standing. Moreover,
apparent reversibility can change when a classification is replicated across institutions, when a deadline
passes, or when material consequences accumulate. Such developments must be reconstructed from
records and justified interpretations rather than inferred from a universal clock or a privileged present.

A useful comparison is therefore a partial assessment, supported by declared priority relations among
the components. Suppose two use contexts have the same lawful competence and evidential basis. One
may expose more subjects to a comparable harm and offer weaker feasible review, in which case the
justification for additional safeguards is strengthened. Other contexts may be normatively incomparable:
wider reach, stronger reversibility, andmore uncertain evidence point in different directions. The purpose
of an accountability profile is to make those differences inspectable, while preserving disagreements
about the weighting of protected rights, distributive interests, care, and ecological effects. The framework
does not automatically transform risk descriptors into moral obligations.

Table 10 introduces an audit interface that links each descriptive dimension with a corresponding
evidential inquiry and a possible institutional safeguard. The proposed safeguards remain subject to the
legal regime, actual institutional competence, confidentiality constraints, and the reasons supporting their
proportionality.

8.3 Accountability profiles and a threshold-identification limit

Institutional policies often summarize risk in a band, color, score, or simplified classification. Such
summaries can organize attention, although a single indicator may conceal the distinction on which an
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appropriate safeguard depends. The following elementary proposition makes this limitation precise for
a stipulated accountability rule. It extends the query-preservation logic of Section 4 to the selection of
institutional controls, without adding a new mathematical theory of risk.

Let U be a set of declared uses of representations, let S be nonempty, and let τ : U → K a published
threshold classification, and A : U → S a stipulated use-sensitive assignment of safeguard packages
from a set S . Here A represents an independently justified policy proposal or requirement supplied
from outside the formalism, and τ is a summary of information potentially relevant to its application. A
safeguard assignment operating only on the published indicator has the form a : K → S . The adequacy
condition for exact assignment appears in Equation 12.

A = a ◦ τ. (12)

Proposition 8.1 (Safeguard assignment and threshold sufficiency). Under the stated sets and mappings,
a function a satisfying Equation 12 exists exactly when A(u) = A(u′) for every pair u, u′ ∈ U with
τ(u) = τ(u′).

Proof. If a exists and τ(u) = τ(u′), substitution gives A(u) = a(τ(u)) = a(τ(u′)) = A(u′). Con-
versely, if A is constant on each fiber of τ , assign a(k) the shared value of A on τ−1(k) for k in the
image of τ ; values outside that image may be chosen arbitrarily when S is nonempty. Then Equation 12
holds on U . □

The result is elementary factorization. It identifies a threshold-insufficiency witness: two contexts
given the same public rating while the declared, independently warranted safeguarding rule assigns dis-
tinct controls. For instance, an aggregate impact rating may classify two applications identically, al-
though one concerns exploratory comparison and the other determines eligibility for an irreversible re-
location. If their review competence, irreversibility, or protected standing warrants different safeguards,
that rating alone is insufficient for exact safeguard assignment. The proposition establishes only repre-
sentational sufficiency relative toA and the admitted domain. WhetherA is justified, whether additional
distinctions can be recorded lawfully, and whether a feasible control package exists require separate
analysis.

An important practical qualification concerns resource constraints. A real institution may choose a
stronger common control for both uses, delegate decisions to a protected reviewer, or refrain from the
consequential use where it cannot distinguish cases adequately. Such arrangements can be more defensi-
ble than demanding publication of sensitive individual records. The proposition also makes explicit why
apparent precision in a risk score does not confer normative authority: the authority and warrant of the
underlying safeguard rule remain external inputs.

8.4 Composed Representations and the Persistence of Information Loss

Consequential institutions ordinarily rely on a sequence of descriptive operations. Evidence may be
admitted through one procedure, classified by a second body, summarized by an analytical unit, and
published or passed to a decision-maker under a further rule. Assessing the accuracy of the published
statistic provides only one part of the evidential warrant for the final decision. The objective of this sub-
section is to connect the manuscript’s earlier factorization conditions with the institutional dependencies
described in Sections 3, 4, and 7. It establishes an elementary limitation on the recovery of informa-
tion through successive deterministic reductions, then examines circumstances in which supplementary
evidence changes the effective information available for review.

LetH denote a declared comparison space of candidate histories, including histories whose exclusion
from routine admission is under examination. A record-generation map E : H → X assigns each
candidate history its observable institutional record. For the stipulated comparison, X may contain a
distinguished “not registered” value; doing so permits formal comparison of histories that produce the
same absence of an entry. A coding map C : X → T assigns institutional classifications or aggregates,
and a disclosure map P : T → Y defines the output available to a particular audience. The composed
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public representation is defined in Equation 13.

M = P ◦ C ◦ E : H −→ Y. (13)

The arrows in Equation 13 specify transformations of descriptions, not temporal precedence, physical
dynamics, or moral causation. Each transformation has a declared domain and codomain; if successive
offices use incompatible conventions or partially defined interfaces, the composition requires an explicit
restriction or reconciliation. A normative evaluation J : H → A is fixed only for the purpose of
assessing the declared question. Its epistemic and ethical warrant remains a separate matter.

Proposition 8.2 (Persistence of a question-relevant collision under deterministic reduction). Suppose
E : H → X , C : X → T , and P : T → Y are total deterministic maps. If two histories h0, h1 ∈ H
satisfyE(h0) = E(h1) and J(h0) ̸= J(h1), then J cannot be recovered by a function ofM = P ◦C ◦E
on H . More generally, the same conclusion holds if C(E(h0)) = C(E(h1)), irrespective of the values
of E before classification.

Proof. Equality of the outputs at the earlier stage implies equality at every subsequent deterministic stage.
Thus M(h0) = M(h1) while J(h0) ̸= J(h1). Any purported function j : Y → A with J = j ◦ M
would assign the same answer to both histories, a contradiction. The second claim applies the same
reasoning to C ◦ E in place of E. □

Proposition 8.2 is a direct consequence of the fiberwise criterion in Equation 2. It contributes no
new mathematical theorem about aggregation. Its methodological significance lies in identifying the
earliest established collision in an institutional description chain. If a claimant’s relevant situation is
indistinguishable at the entry stage, improving the accuracy of a later public chart cannot independently
recover that distinction. If the distinction is recorded at entry but merged at classification, modifying the
publication layout alone cannot restore it. This observation does not imply that the originating institu-
tion committed an ethical wrong: an omission may reflect lawful competence restrictions, unavailable
evidence, deliberate privacy protection, or a genuinely irrelevant distinction. Establishing the nature of
the omission requires additional investigation.

A further qualification concerns protected supplementary evidence. Suppose a competent reviewer
is authorized to use a second evidential channel S : H → Z, which may include testimony, direct
observations, or records maintained by a separate institution. The reviewer then observes the pair (M,S),
under access rules different from those governing the public output. Exact recovery of the declared
question is possible under the formal model precisely when the joint observation has sufficiently fine
fibers. This criterion is stated in Equation 14.(

M(h) = M(h′) ∧ S(h) = S(h′)
)
=⇒ J(h) = J(h′) (h, h′ ∈ H). (14)

Equation 14 expresses the elementary factorization condition for a pair of observations. A supplemental
channel can distinguish histories collapsed by a public description, but only to the extent that it contains
reliable, admissible, and question-relevant evidence. Neither the existence of S nor its informational
sufficiency authorizes its collection or disclosure. The question of who may consult protected records,
and on what grounds, belongs to institutional and legal assessment. Contextual restrictions may also
prevent a reviewer from transferring the information to a consequential decision-maker even where the
reviewer can resolve the underlying evidential distinction.

A hypothetical research-infrastructure allocation illustrates the difference between sequential loss
and supplementary recovery. Consider two otherwise similar histories involving a contributor whose
work was excluded from a formally registered activity category. In one history the contributor had an
authorized route to challenge classification; in the other that route was practically inaccessible. If the
initial register contains only accepted outputs, both histories can generate the same entry, category and
published aggregate. A later model may calculate the accepted-output total perfectly while remaining
insufficient for the procedural-access question. A protected review process able to examine independent
submissions and the actual review rules could obtain evidence relevant to that question. Such a process
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Table 11: A cross-stage audit for identifying information loss and possible institutional recovery.
Stage Possible loss or ambiguity Discriminating evidence Competence

question

Evidence admission Claim or history leaves no
distinguishable entry

Submission policies, refusal
records, external testimony

Who can
review the
admission
rule?

Classification Distinct accepted records
receive one category

Codebooks, coding reasons,
alternative classifications

Who can
revise category
meanings?

Aggregation Relevant relations disappear
from totals

Source-to-aggregate lineage,
disaggregated review

Is refinement
permitted for
the declared
question?

Disclosure Protected details are withheld
from public output

Audience rules, confidentiality
basis, reviewer access logs

Who may
examine
restricted
evidence?

Downstream
reliance

Corrected versions do not reach
consequential use

Model versions, decision files,
notification records

Who may
reconsider
affected
decisions?

might nevertheless reach a justified unchanged allocation, might lack jurisdiction over the allocation
itself, or might be unable to corroborate the claim. The constructed comparison therefore identifies
investigable differences without stipulating a preferred moral outcome.

Table 11 relates the formal stages to possible documentary tests. It distinguishes the location of an
informational collision from the competence to address its consequences. A provenance standard can
provide a language for derivations and agent participation [46, 47], but conformity to such a vocabu-
lary establishes neither the truth of recorded accounts nor the completeness of the admitted population.
Likewise, the NIST AI Risk Management Framework emphasizes intended uses, contextual mapping,
monitoring and accountable roles within its voluntary AI-specific scope [31]; those ideas inform the
audit analogy without creating new duties for every non-AI institutional record.

The audit in Table 11 should also register cases where the formal problem is absent. A public ag-
gregate may preserve the precise question that an authorized body is competent to answer. A protected
reviewer may have adequate access through an independent route even where public recovery is impos-
sible. A valid institutional determination may be unaffected by an admitted classification correction.
These possibilities help separate an information-theoretic diagnosis from an empirical finding of inade-
quate process or an ethical criticism.

The practical proposal is therefore to document the question under examination, the earliest point at
which relevant distinctions become unavailable, the authority over that stage, the permissible evidential
alternatives, and the decision pathways that might give a correction consequence. Such documentation
may sharpen investigation; it cannot settle competing accounts of normative standing or produce reliable
histories from inadequate evidence. It is one component of the wider accountability interface, subject to
comparison with existing audit, legal and professional procedures.

8.5 Authorization and evidence before consequential use

The passage from inquiry to consequential use can be documented through a proposed authorization
warrant. Its central object is a use-specific claim: that a defined representation, under a stated version
and evidential domain, can be relied on by an identified institution for a stated purpose, subject to review
and correction provisions. The warrant should record the source of the institution’s competence, the
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persons responsible for authorization, the intended users and affected claimants, the evidence consulted,
the uncertainties retained, and the uses excluded from authorization. Its normative requirements arise
from the applicable rules and the ethical argument advanced for the relevant setting; the warrant itself
does not constitute a legal permission.

The distinction between technical validation and use authorization matters in practical terms. A
model may accurately predict an aggregate measure while possessing little validity for a question con-
cerning individual responsibility. A classification may reproduce historical administrative labels while
excluding persons whose claims could not enter those labels. A representation may also support sev-
eral defensible interpretations, each with different implications for public reporting, eligibility decisions,
or remedies. Evidence of predictive fit, agreement among expert coders, or consistency of records is
therefore informative but insufficient in isolation for ethically consequential authorization. A cautious
institutional record should identify which questions the available evidence actually answers.

The warrant can be prepared using existing organizational procedures where these are relevant.
NIST’s voluntary AI RMF emphasizes context-sensitive governance across a system lifecycle; Raji and
colleagues emphasize the documentary products of internal algorithmic auditing [31, 40]. The present
proposal differs in its emphasis on contested admission of histories and the rights or interests made
visible through representational design. For institutions outside the scope of AI governance, ordinary
archival standards, professional review, administrative law, or participatory arrangements may supply
more appropriate foundations. The need to audit a decision does not establish that an AI management
standard governs every such decision.

Where available evidence is incomplete, the authorizing institution can state conditions for limited
use, establish a further evidential inquiry, or decline authorization. A use restriction should distinguish
the reasons supporting restraint: uncertainties in data coverage, uncertainty in causal effects, lack of
institutional competence, inability to provide required safeguards, or a substantiated risk of irreversible
harm. These reasonsmay call for different remedies, and a blanket appeal to uncertainty can itself conceal
exclusion or shift burdens onto claimants with little access to evidence.

8.6 Monitoring, revision, and institutional withdrawal

Deployment is a continuing institutional practice whose consequences may change with the population
admitted to a procedure, the representations used by downstream bodies, and the available resources
for contestation. Monitoring should therefore examine the operation of a representation in its declared
decision environment as well as the performance of the representation in isolation. Relevant observa-
tions may include the use of superseded versions, differing error burdens, newly recognized claimants,
changed evidential conditions, challenges that cannot reach a competent reviewer, and corrections that
fail to propagate to downstream decisions. Section 7 supplies the dependency framework for distinguish-
ing a revised source from changed practical outcomes.

An accountability plan can specify triggers for review when a material use expands beyond its autho-
rized purposes, significant uncertainty is discovered, protected claimants identify previously unavailable
evidence, or the institution detects outcomes inconsistent with an established constraint. The appropriate
response depends on competence and severity. It may include renewed validation, a revised represen-
tational policy, a restriction on intended use, independent review, notice to affected subjects, reopening
a decision where legally and institutionally possible, temporary suspension, or retirement of the repre-
sentation. These are alternatives to be assessed, rather than a universal ladder that each institution must
implement in the same order.

The OECD AI Principles explicitly connect accountability with traceability, systematic risk manage-
ment, and mechanisms for intervention where AI systems present undue harms [36]. The NIST AI RMF
similarly frames governance and monitoring as continuing practices [31]. Their relevance to institutional
representations beyond AI is analogical. A technical system’s retirement may be straightforward com-
pared with the revision of a historical government record; a lawful institutional judgment may continue
to have effects after the representation that informed it has changed. These differences require explicit
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investigation of the authority, the applicable rules, and the practical consequences of withdrawal.
Monitoring also changes the evidential environment. Publication of an indicator may lead institutions

to optimize performance against that indicator; affected parties may alter their submissions; records may
be revised retrospectively. The audit should record these interactions and avoid treating later records as
though they were collected under unchanged representational conditions. Whenever timing matters, the
relevant order should be specified as an event, evidential, procedural, or institutional precedence relation.
A universal linear timeline is unnecessary for the formal claim that certain decisions depend on particular
accepted versions or evidential states.

8.7 Institutional feedback and endogenous representational histories

An institutional representation can alter the practices that it purports to describe when its outputs are used
to allocate resources, reward compliance, admit applicants, or justify intervention. Its ethical appraisal
consequently requires an account of the responses that a particular use may elicit. This issue is related to,
yet distinct from, the loss of a declared distinction under a fixed reduction. The reduction may remain
mathematically unchanged while institutions alter registration practices, claimants redirect submissions,
or the relevant histories themselves develop under the incentives and constraints created by the decision.
The object of assessment then includes both the adequacy of a descriptive rule for a stated question and
the effects of authorizing that rule as part of a consequential practice.

Existing scholarship supplies essential precedents for this concern. Campbell warned that the con-
sequential use of quantitative social indicators can create pressures to alter the production of those indi-
cators; his argument was advanced within programme evaluation and should not be read as a universal
empirical law [8]. Espeland and Sauder describe reactivity in public rankings, including mechanisms
of commensuration and self-fulfilling prophecy, in a study of law-school rankings [13]. Their subject
matter does not independently establish the same mechanisms in every field. It nevertheless provides
a reason to treat the circulation and institutional use of measurements as potential components of the
system under study. Work on sociotechnical abstraction similarly cautions against evaluating a technical
representation independently of the social context in which decisions are made [43]. The incremental
object examined here is the record of how an authorized use changes the conditions under which later
claims and measurements become available, together with the limits of the evidence needed to attribute
that change.

Conditional continuation and the authority to intervene. Let k and ℓ index two institutional config-
urations for which k ≺ ℓmeans that decisions in configuration ℓ depend on specified decisions or records
in configuration k. The relation ≺ is a declared dependency relation; it does not presuppose a universal
clock, a total order, or an ontologically privileged present. Let Hk be a contextually admitted set of
candidate histories,Rk : Hk → Yk a representation, and πk : Yk×Ck → Ak an authorized decision rule
conditional on recorded institutional contextCk. For a particular relationship between configurations, let
Tkℓ associate a history and a decision with a set of admissible continuations inHℓ. Equation 15 records
the schematic dependence:

Tkℓ : Hk ×Ak −→ P(Hℓ), hℓ ∈ Tkℓ
(
hk, πk(Rk(hk), ck)

)
. (15)

Here P(Hℓ) denotes the power set, and ck ∈ Ck is the stated context for a particular decision. This is a
modeling vocabulary, not a theory that decision-makers determine every possible continuation. External
events, independent choices, incomplete knowledge, and constraints on institutional authority may enter
Tkℓ. The correspondence can include more than one continuation and can remain underspecified. The
notation becomes useful only when the investigator states what the relevant histories, decision powers,
and dependencies mean in the particular setting.

The representational policy at ℓ can itself change. A claimant might learn how a form classifies
supporting evidence; a service provider might give priority to cases that increase its reported completion
rate; a public authority might introduce a new field following criticism; or an independent reviewer might
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Table 12: Proposed discriminating evidence for institutionally reactive representations. The same mea-
sured change can admit competing explanations.
Candidate response Evidence to seek under authorized

access
Alternative explanation or limitation

Substantive
improvement

Independent outcome traces, practice
records, and predeclared outcome
definitions

Concurrent resources or policy changes can produce
the outcome

Selection of easier
cases

Intake denominators, rejected
submissions, referral changes, and
eligibility rules

Demand and population composition may change
independently

Administrative
recoding

Versioned forms, coding guidance,
reconciliation logs, and
source-to-output comparisons

Legitimate corrections may improve the fidelity of the
record

Burden displacement Independently sourced ecological or
community evidence across relevant
boundaries

Attribution requires exposure, comparison, and causal
analysis

Anticipatory behavior Evidence on knowledge of incentives,
decision authority, and changes in
routines

Similar change may occur without awareness of the
measured target

prohibit a particular use of an index. These acts can alter the domain admitted at ℓ, the effective coding
rule, the evidence accessible to reviewers, or the institutional purpose of a previously published output.
A comparison of Rk and Rℓ is therefore underdetermined until the investigator identifies the policy
versions, admission rules, population composition, and relevant interpretations. Equal indicator values
in two configurations need not mean equal histories, and unequal indicator values do not by themselves
establish deterioration or improvement.

Four mechanisms requiring separate examination. The first mechanism is adaptation within the
represented practice: an institution changes substantive conduct in response to a measure, perhaps by
improving care, conserving resources, or reducing waiting time. Such adaptation can be the intended
benefit of a well-designed indicator. The second is selective admission or composition: cases receiving
attention, registration, or service change, potentially leaving harder-to-register claims outside an appar-
ently improved performance rate. The third is recording and classification response: a revised form,
altered coding convention, or administrative delay changes what becomes measurable, without necessar-
ily changing the underlying condition to the same degree. The fourth is displacement across institutional
or ecological boundaries: an apparent gain in the evaluated unit coexists with costs transferred to other
people, processes, or shared environments. None of these mechanisms is entailed by a numerical trend.
The investigator must establish the relevant distinction and seek evidence that discriminates among al-
ternatives.

Table 12 proposes evidential comparisons. The table is a design aid and contains no observation
from an actual institution.

A limitation on inference from the deployed policy. An additional epistemic obstacle arises when
the decision rule helps determine which outcomes are observed. The observation available under one
deployed rule need not identify the consequences of a materially different rule. LetW denote a declared
class of possible institutional response models, including relevant histories, recording arrangements, and
sources of uncertainty. For a policy π, let Oπ : W → Y denote the observations accessible under
its deployment. For an alternative authorized policy ρ, let Vρ : W → V denote an evaluative quantity
under that counterfactual policy, with its meaning and normative relevance independently specified. The
notation is intended to make the assumption of counterfactual comparability visible; it does not assert
that the quantity is observable or uniquely determined by the real-world evidence.
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Proposition 8.3 (Single-policy observation and counterfactual non-identification). If there exist
w1, w2 ∈ W satisfying Oπ(w1) = Oπ(w2) while Vρ(w1) ̸= Vρ(w2), then no function g : Y → V can
satisfy Vρ = g ◦Oπ throughoutW .

Proof. If such a g existed, equality ofOπ(w1) andOπ(w2) would imply equality of their images under g.
By the proposed factorization these images are respectivelyVρ(w1) and Vρ(w2), contrary to the stipulated
difference. □

This is the elementary fiberwise factorization criterion already used elsewhere in the manuscript,
applied to a different declared query. It is neither an original statistical identification theorem nor a sub-
stitute for causal inference. Its contribution to the present exposition is to require the investigator to state
what remains unidentifiable after a policy has shaped the observation process. Identifying an effect may
call for additional assumptions, independent data, variation in policy exposure, or an ethically permis-
sible comparative design [20]. Such designs must address interference, selection, concurrent reforms,
and the possibility that an institution alters its classifications in anticipation of the study. If an alterna-
tive policy is legally unavailable or ethically impermissible, the investigator cannot treat unrestricted
experimentation as the default method of resolving uncertainty.

Constructed case: a service-completion indicator. Imagine a hypothetical publicly supported service
that is evaluated by the proportion of registered applications closed within a stated interval. The indicator
is initially used for internal description and later included in a resource-allocation rule. After the change,
the published completion rate rises. This observation permits several incompatible interpretations. Ad-
ditional resources may have enabled genuinely faster and more effective service. Administrative staff
may have changed what counts as a completed case. Potential applicants may have been redirected into
unrecorded channels. More difficult claims may have been delayed before formal registration. A reduc-
tion in time per case may also have affected the quality of assistance. Each interpretation describes a
different relation among institutional use, the production of the record, and the conditions experienced
by affected people.

Suppose two constructed response models yield the same registered case counts, published comple-
tion proportions, and authorized administrative documents under the adopted rule. Under a proposed
alternative allocating support by an independently assessed measure of need, the models differ: in one,
additional support is effective for high-need cases; in the other, a structural obstacle outside the pro-
gramme’s remit prevents comparable benefit. The observation set under the adopted policy fails to
distinguish these possibilities. Proposition 8.3 states the formal limitation once the two models and
policy-specific quantity have been stipulated. It does not adjudicate the competing substantive accounts
or establish that an alternative allocation is morally superior. Those assessments require independent
evidence about need, effects, rights, authorized purposes, and feasible alternatives.

A responsible audit could compare versioned intake and completion definitions, access protected
records through qualified reviewers, obtain voluntary and safe accounts of attempted applications, and
study independent service outcomes where they can be evaluated without undue disclosure. It should
record negative findings, including a case inwhich independently corroborated improvements explain the
rising rate and there is no evidence of selective exclusion. Investigators should avoid attributing strategic
intention to staff or applicants solely because an indicator and a behavior changed together. People may
adapt rationally, cooperatively, defensively, or without knowledge of the measured target. Their legal
obligations and ethical claims require separate examination from the inference that a response occurred.

Implications for authorization, contestability, and audit design. A use-specific authorization war-
rant can address reactivity by specifying the intended behavioral effect of a measure, the population and
claim pathways it covers, the scope of foreseeable incentives, the external outcomes against which the
measure will be checked, and the authority competent to act when its use changes the evidence. Re-
view may call for a revised indicator, protected qualitative evidence, independent outcome monitoring, a
changed decision rule, additional administrative resources, or suspension of an inappropriate use. These
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possible responses should be appraised for their own burdens. For example, adding a disclosure field may
worsen the safety of claimants, while continuous surveillance intended to detect administrative gaming
may impose unjustified intrusions on workers or recipients.

The proposed cross-stage audit should distinguish three kinds of change: a change in what occurred
or became possible in the relevant practice, a change in the recording and interpretation of that practice,
and a change in institutional authority to use the resulting record. These changes may interact and need
not share a single temporal sequence across actors. The case-specific dependency record should iden-
tify where such interactions can be investigated and where uncertainty must be retained. Accountability
therefore concerns the governance of representational feedback, not simply the maintenance of a tech-
nically accurate indicator. Appendix B adds prospective safeguards for testing this extension against a
mature audit comparator; the added procedure remains unimplemented.

8.8 Distributed responsibility, answerability, and institutional succession

Consequential representations are often assembled and used by people and organizations with different
powers. One office admits an account, a second maintains a coding rule, another publishes an indicator,
and an independent decision-maker may rely on the publication. A later body can inherit the operative
system while having neither the authority nor the source evidence available to its predecessor. The result-
ing ethical problem is not exhausted by asking who made the representation inaccurate. It also concerns
who was empowered to specify its uses, who could reasonably learn of a defect, who was answerable
for the decision to rely upon it, and who can initiate an effective response when these capacities are
distributed. This subsection develops a responsibility-interface audit: a way of posing and documenting
those distinct inquiries across an institutional pathway. It proposes a research instrument, not a theory
that assigns blame or legal liability through graph structure alone.

The underlying difficulties have important precedents. Thompson’s account of the “problem of many
hands” examines the difficulty of ascribing moral responsibility to individual public officials when many
contribute to a policy, and cautions against treating hierarchical or collective attribution as sufficient
substitutes for evaluating individual causal and volitional conditions [45]. Nissenbaum identifies related
barriers in computerized systems, including distributed production, treating bugs as inevitable, shifting
blame to the computer, and separating ownership from accountability; that analysis concerns comput-
ing and does not by itself establish wrongdoing in a particular administrative institution [32]. Bovens
conceptualizes public accountability as a relation between an actor and a forum empowered to question,
assess, and potentially impose consequences; the existence and quality of such a relationship require in-
stitutional examination [6]. Young’s social-connection account of structural injustice directs attention to
shared, prospective political responsibilities that should not be conflated with backward-looking findings
of fault or legal liability [50]. These perspectives illuminate different questions. The present manuscript
draws on their distinctions while limiting its own proposal to the accountable circulation of representa-
tions and the conditions of their consequential uptake.

Separate registers of responsibility. An investigation should distinguish at least five registers. A
contribution record identifies activities and transformations attributable to specified participants, with
the available degree of evidential confidence. A role-competence record identifies the rule, delegation,
or agreement under which a body can admit evidence, authorize a model, request reconsideration, or
change a consequential decision. An answerability record identifies a forum to which an actor must
provide reasons and the powers that the forum can actually exercise. A causal-interpretation record
evaluates whether an activity contributed to a particular effect, including alternative explanations and
limits on counterfactual comparison. Finally, a normative-disposition record gives independently sup-
ported reasons for any criticism, obligation, prospective repair, protection, or allocation of burden. The
registers may be linked, but none determines the others by definition.

For example, an archival custodian may be able to explain the provenance of a category without
having authorized its use in funding decisions. An allocating body may be answerable for employing a
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valid published category even if that body could not edit the source records. A reviewer may have access
to protected evidence but lack jurisdiction to reopen a final decision. These are institutionally different
facts. Similarly, being a causal contributor to an adverse outcome does not automatically establish a
breached duty; possessing a procedural duty to investigate does not establish causal responsibility for
the underlying loss. A public-facing organizational chart that describes all participants as “stakeholders”
does not resolve these distinctions.

A typed interface rather than a single attribution score. For a declared consequential use u, let
Su be the set of representational or decisional operations whose treatment is material to the question
under review. These might include admission, classification, aggregation, purpose authorization, deci-
sion reliance, protected review, correction transmission, and implementation of a disposition. The set
is inquiry-relative and may be contested. Let I denote the candidate institutions or roles, and F the
candidate accountability fora. Define a documentary relation

Du ⊆ Su × I × F × E ×K, (s, i, f, e, k) ∈ Du, (16)

where e ∈ E denotes a specified evidential basis (or an expressly recorded limit) and k ∈ K denotes
the stated context of competence, including version, purpose, access rules, and any pertinent jurisdiction.
Inclusion inDu means only that a putative actor–operation–forum connection has been recorded with its
warrant for examination. It does not mean that the actor is culpable, that the forum has authority, or that
an evidential claim has been established. A valid answerability route additionally requires evidence that
i was the relevant actor for s, that f can demand or receive an account under the specified arrangements,
and that the route is available for the question and access conditions at issue. The investigator must
classify these requirements separately, including unknown, contested, and inapplicable outcomes.

A weak documentary coverage condition for the declared critical operations can be written as

Cov(u;Du) = 1 ⇐⇒ ∀s ∈ Su ∃(i, f, e, k)
[
(s, i, f, e, k) ∈ Du ∧ValidRouteu(s, i, f, e, k)

]
. (17)

Here ValidRouteu abbreviates explicitly declared documentary and competence checks; it is not calcu-
lated from mathematical provenance alone. Equation 17 is a definition of coverage under a proposed
audit, not a sufficiency criterion for justice or an original mathematical result. Its value can be assessed
only for a defensibly delimited Su. If the set omits a consequential operation because the inquiry itself
excluded affected claimants, reported coverage may be misleading. Conversely, a gap in the available
documentation may be caused by lawful retention limits or justified confidentiality rather than by the
absence of a responsible institution. The underlying reason must be examined before criticism is drawn.

The audit separates two further properties. Response capability asks whether a competent forum can
order, request, or transmit a warranted response; consequential reach asks whether that response can
influence the actual dependent decisions within applicable procedural limits. A pathway may provide an
explanation and a recorded disposition while having no power to change the downstream use. Another
may permit reconsideration but require an independent evidential threshold. The propositions about
dependency and correction in Section 7.5 remain relevant: an information path is necessary under their
specified assumptions, but it cannot create a missing legal or institutional power. Thus high documentary
coverage, genuine answerability, and effective remedy should be evaluated with different indicators.

Table 13 organizes these distinctions as an inquiry into documented roles, institutional powers, and
potential response channels.

Institutional succession and the discontinuity of competence. When an institutional configuration
k has a documented dependency relation k ≺ ℓ to another configuration, the transfer of a representation
does not entail the transfer of every related power, obligation, or evidential access right. A successor
might receive an operational database but be unable to consult protected testimony used by the earlier
reviewer. An archive may survive when the programme that generated it has ceased; an appeal forum
may continue to exist while its jurisdiction excludes certain concluded decisions. Conversely, a successor
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Table 13: Proposed responsibility-interface record. The entries are questions for verification, not findings
of culpability or universal legal duties.
Operation Role and authority evidence Forum and response evidence Failure or

uncertainty to record

Admission and
coding

Submission rules, category
version, delegated discretion

Competent review of intake or
category choice

Excluded account;
protected or
unregistered evidence

Use authorization Intended use, delegating
instrument, adopted version

Forum able to demand reasons for
use

Descriptive warrant
substituted for
decisional warrant

Consequential
reliance

Decision file, reliance record,
counterevidence

Reviewer competent for decision
or procedural reconsideration

Reliance disputed;
competing causal
explanation

Correction
transmission

Versioned notification, receipt
and dependency links

Body with power to revise
dependent use

Corrected source with
unchanged operational
decision

Institutional
succession

Transfer and retention rules,
continuing mandates

Successor forum and residual
predecessor duties, if any

Custody transferred
without access or
review competence

can acquire express duties to preserve records and accept challenges even when it did not participate in
creating the contested classification. Which situation holds is a question of governing instruments and
actual practice. A versioned succession interface should therefore record the objects transferred, the
basis and limits of access, competent fora, unresolved claims, and any formally established residual
responsibilities. The notation k ≺ ℓ specifies a dependency supported by institutional evidence, without
assuming that all institutional histories occupy one globally ordered timeline.

A succession gap should not be resolved by assigning responsibility to a convenient existing cus-
todian. Nor should absence of an identifiable individual cause an investigator to declare an institution
irredeemably unaccountable. Where the operative arrangements offer no competent answerability route,
possible responses include seeking an authorized referral, a lawful preservation order, a newly consti-
tuted review competence, or a reasoned finding that no remedy is currently available. Establishing any
of these responses requires an institutional and legal analysis outside the documentary model. Where
procedural finality or third-party rights restrict reopening, a transparent explanation, prospective rule
change, or independently authorized compensation procedure may be the only feasible candidates; they
are not implied entitlements.

Constructed case: a completed-service indicator across three authorities. Extend the hypothetical
service indicator in Section 8.7. Agency A initially defines a measure counting cases administratively
marked “completed”. Agency B adopts the published proportion when allocating programme resources.
ContractorC supplies records and adjusts its workflow in response to the allocation incentive. Following
a reorganization, agency D takes custody of the database, while an independent review forum F can
assess a restricted evidential dossier subject to its mandate. A service user’s report alleges that certain
difficult cases were marked completed without meaningful resolution. This is an invented arrangement
containing no inference about real offices or actual programmes.

Suppose the category was applied consistently under A’s codebook, while B’s allocation rule re-
quired substantive service resolution. A category audit alone could find no coding error. An investigation
of B’s authorized purpose might identify a mismatch between the recorded measure and the allocation
query. A record of C’s changed practice could support inquiry into incentive responses, but any claim
that the incentive caused the change requires comparisons and evidence distinct from a version trace.
Agency D might be authorized to correct the stored records yet have no competence to revise awards
made by B. The forum F may be able to evaluate a protected complaint without having power to order
public disclosure. These differences generate separate and testable questions for the five responsibility
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registers.
The same constructed evidence can support several legitimate outcomes. If B’s authorizing docu-

ments explicitly confined the indicator to administrative throughput and independent substantive out-
comes informed every award, the alleged mismatch might disappear. If C followed a lawful reporting
convention but diverted genuinely difficult cases to a different documented pathway, an apparent de-
cline in resolution could reflect changed classification rather than harm. If F possesses a pre-existing
and effective cross-agency referral procedure, the new interface could merely duplicate current practice.
Alternatively, an unreconciled transfer betweenA andD could make a justified review practically impos-
sible despite ample technical provenance. Neither actor labels nor mathematically complete data lineage
choose among these possibilities.

Protection, burdens, and the risk of surveillance. Making answerability more visible can itself gen-
erate harm. Exhaustive participant-level logs may expose claimants, reveal protected testimony, invite
reprisals, or shift proof burdens onto persons with fewer resources. A defensible responsibility audit
should identify the minimum evidence required for each forum, apply context-specific retention and ac-
cess controls, record how challenges can be made without unjustified disclosure, and permit independent
scrutiny of the audit itself. Public explanations may properly remain less detailed than protected reasons
given to a competent reviewer. The distinction between public reconstructability and lawful protected
examination in Section 9.2 applies equally to institutional contribution records. Missing public detail
cannot automatically be coded as institutional evasion.

Responsibility should also be assessed without assuming that greater individual traceability is always
preferable. A system may need to record a responsible office, the basis of its decision, and a confidential
route to review without recording every worker or claimant as an enduring identifiable subject. The
institutional purpose, risk of retaliation, evidential value, and available less intrusive measures should
govern such design choices. These considerations are especially important where the very indicator
being audited has reshaped the conditions under which participants feel able to submit information.

Comparative evaluation and limits. The proposed interface has a defensible incremental contribution
only if it makes some consequential question more answerable than an adequately resourced existing pro-
cedure. A prospective comparison should investigate whether reviewers can identify the relevant actor
and forum, distinguish authority to correct a record from power to reconsider reliance, recognize gaps
created by institutional succession, and communicate protected reasons without excessive disclosure. It
should separately measure the burdens of reconstruction, errors in attribution, participation barriers, and
the practical disposition of independently corroborated claims. Increased identification of putative re-
sponsibility without additional competent response, or increased logging without safe contestability, is
not sufficient evidence of improvement.

The literature on distributed moral responsibility and public accountability supplies the philosophical
and institutional groundwork; the proposal here is narrower. It connects the question-relative transfor-
mations of this manuscript to a typed record of operational contributions, accountable fora, access limits,
institutional succession, and the authority to act upon a correction. It adds no causal estimate or general
moral allocation theorem. Appendix B.6 specifies prospective test questions, including negative cases
in which a mature existing audit already provides equal or better answerability with fewer burdens. Sec-
tion 9 retains the distinction betweenmaking institutional relations inspectable and justifying the ultimate
normative disposition.

8.9 Representation-setting power and the separation of remedial authority

The responsibility interface in Equation 16 identifies institutions able to give an account of particular
operations. A further question concerns the distribution of power over the rules under which an account
becomes actionable. The authority that defines categories may differ from the authority that applies
them, the forum that considers a challenge, and the institution able to change a dependent allocation.
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These separations may protect independence and lawful division of powers; they may also produce an
arrangement in which a claim is heard, recorded, and found material without reaching an institution
capable of responding to it. This subsection analyzes these possibilities through a typed account of
representational and remedial reach. The analysis is institutional and conditional: documentary routes
provide material for inquiry, while powers, duties, and entitlements must be established independently.

Participation, transparency, and consequential influence. Arnstein’s account of participation distin-
guishes consultation from more substantial powers to determine plans and programmes [4]. Her norma-
tive typology arose in a particular setting of United States public programmes; it is a conceptual warning
about the allocation of influence, rather than a general rule that consultation is always ineffective. Fung’s
framework similarly treats the selection of participants, forms of communication, and linkage to public
decisions as separate design dimensions [17]. The analysis of algorithmic transparency by Ananny and
Crawford identifies limits to the assumption that observing the operation of a system is sufficient to
understand or govern it [1]. These studies give reasons to ask what power an affected person obtains
through a review interface, while leaving the legitimacy of any particular distribution of authority open
to context-specific argument.

For the present purpose, a representation-setting power is the documented competence to determine
an admissibility rule, category boundary, evidential priority, aggregation method, purpose of use, or
materiality standard. A remedial power is competence to take an action on a reviewed claim, such as
correcting an operational record, requiring reconsideration, revising an allocation rule, authorizing com-
pensation under an applicable arrangement, or supplying a reasoned disposition within a recognized man-
date. A claimant capacity concerns the opportunities, costs, and safeguards through which an affected
person can submit evidence, question the operative categories, request a review, and seek response. Each
category of power is tied to an identifiable institutional object and a source of authorization. A single
organization may hold multiple powers; a multi-institution setting may divide them.

The distinction matters where formal invitation conceals selective authority. A review procedure
may invite comments on a person’s placement in an existing category while withholding consideration
of whether the category is adequate for the decision. A repository may permit a correction of source data
while leaving the applicable eligibility rule outside the reviewing body’s jurisdiction. An independent
reviewer may identify an unsupported use of a score yet have authority only to recommend further inves-
tigation. None of these arrangements proves that the category, rule, or decision is unjust. Each requires a
description of the claimant’s actual options and of the institutional powers relevant to the declared ques-
tion. The present audit therefore records scope-setting competence as a distinct object: who may specify
which representations, claims, decision rules, and remedial actions are admissible to review.

A two-layer inquiry into information and authority. Consider a stipulated use u and a claim episode
c. Let Vu contain documentary or institutional locations relevant to c, including a submitting route, a cus-
todian, qualified reviewing fora, and possible deciding bodies. Define two directed, context-labelled
relations over these locations. The first, Lev

u , records an independently supported route through which
a specified evidential object can be transmitted and reviewed subject to lawful access and admissibility
conditions. The second, Lauth

u , records an independently supported institutional capacity to request, au-
thorize, transmit for implementation, or implement a specified form of response. Edges may overlap,
but membership in one relation has no implication for membership in the other. A reviewer’s access to
records does not confer appropriation authority; a funding authority’s budget power does not establish
competence to examine protected testimony.

For a forum f , deciding body d, and proposed action type a, introduce three predicates under de-
clared contextual and evidential assumptions. EvReachu(c, f) means that the claim can lawfully reach
an appropriately competent evidential assessment. ActReachu(f, d; a) means that there is an authorized
institutional route from that assessment to possible consideration of a by d. Admu(c, f, d; a) records
the independently justified admissibility, standing, access, and procedural conditions for that particular
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combination. A narrow potential remedy reach criterion is then defined as follows.

PotReachu(c, d; a) := ∃f ∈ Vu

[
EvReachu(c, f) ∧ ActReachu(f, d; a) ∧ Admu(c, f, d; a)

]
. (18)

Equation 18 is a definitional audit test for a particular proposed response, not an entitlement or a guarantee
of implementation. An authorized channel to consider compensation differs from a power to award it;
and an institution authorized to reopen a decision may have sound evidential, legal, or ethical reasons for
maintaining it. Actual remedial action, its substantive effect, its effect on third parties, and its justification
must each be recorded independently. A finding of PotReachu = 0may identify a documented route gap,
an indeterminate access condition, or an inapplicable requested action. Inquiry into these alternatives
should precede any normative conclusion.

Proposition 8.4 (Documentary indistinguishability of remedial competence). Fix a claim c, a use u, and
a proposed response a. Suppose two admissible institutional configurations share the same observable
evidence-transfer relations, source versions, and recorded claim dispositions, while one configuration
contains a duly authorized route from the reviewing forum to a body competent to consider a and the other
does not. Then any function of the shared documentary observations alone has the same value in both
configurations, although their potential remedy-reach predicates in Equation 18 differ. Consequently,
the existence of a remedial route is not identifiable from those observations without further information
about institutional powers and applicable conditions.

Proof. Let the common documentary observation be o. A function h(o) has the same value in the two
stipulated configurations. By hypothesis the authorized route and the other conditions required by Equa-
tion 18 hold in one configuration and fail in the other. Thus the value of PotReachu(c, d; a) differs while
o is held fixed. No function of o alone agrees with both values. The assertion is a direct indistinguisha-
bility argument under the stated hypotheses, and supplies neither a new graph theorem nor a factual
determination about any institution.

Proposition 8.4 provides a warning about audit evidence. Two organizations may publish indistin-
guishable correction logs, complaint counts, provenance diagrams, and procedural descriptions even
though only one has a duly delegated route to revise a downstream decision. Conversely, the existence
of a formal route may be documented while the substantive review remains ineffective because of re-
source constraints, inaccessible evidence, insufficient notice, or other barriers. A complete study should
independently establish the scope and version of a mandate, any budgetary and execution constraints,
the relevant review window, and whether a protected evidential record can be used without exposing per-
sons who reasonably require confidentiality. Following the manuscript’s treatment of relational histories,
institutional dependencies may be partly ordered by documented transfers and authorization relations; a
common chronological sequence is not assumed by this definition.

Critical separations and contestability of the scope itself. Where an evidential route reaches a re-
viewing forum but no authenticated authorized route exists for the relevant response, the audit may record
a remedial disconnection. A stronger, graph-specific term, authority cut, may be used for a declared re-
sponse and declared finite network if removing a stated set of authorized connections disconnects every
admissible route to the deciding body. These descriptions require the investigator to identify the network
boundary and the response type. They cannot imply that every action outside the chosen network is im-
possible, or that an institution is under a duty to create the missing connection. New competence may
require legislation, contractual amendment, appropriations, agreement between bodies, or an entirely
different process of political deliberation.

A particularly consequential separation arises when the same body that specifies admissible cate-
gories also sets the initial limits of their contestation. Let Qu denote the declared family of questions to
which a decision rule is purportedly responsive and let Γu be its formally permitted set of review ques-
tions. A challenge about the adequacy of a category can be material to Qu while absent from Γu. This
generates a scope challenge: a dispute over whether the authorized review itself recognizes the question
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Table 14: Separated representational and remedial powers in a proposed case audit. Each row specifies
distinct evidence and a different limit on inference.
Inquiry Evidence to obtain Question for a competent

forum
Unresolved limit

Representation setting Codebook, exclusion rules,
approval record, purpose of use

Who may revise the category or
its permitted uses?

Evidence of
version control
does not establish
fairness

Claim reception Notice, standing, intake and
protected referral rules

Can a challenge reach qualified
assessment safely?

Registered
complaints omit
claims never
submitted

Scope challenge Review mandate and admitted
question family

Can the adequacy of the rule
itself be examined?

A classification
appeal may
exclude rule design

Decision
reconsideration

Decision instrument, review
powers, third-party constraints

Who may reconsider the
dependent decision?

Reconsideration
may properly
confirm the
decision

Implementation
capacity

Execution and funding instruments,
time limits, documented follow-up

Can an authorized disposition
have consequential effect?

Formal authority
differs from
capacity and
outcomes

that matters. Recording a scope challenge requires no assertion that all questions deserve the same forum,
or that public disclosure of sensitive records is appropriate. It requires an express account of who can
revise Γu, how excluded questions can be received safely, and what competent external or democratic
avenues are available, if any. Where no such avenue is identified, the limitation should remain visible
rather than converted into an apparently completed appeal.

The cost of exercising a formally available option also matters. Scholarship on administrative burden
identifies learning, compliance, and psychological costs that can shape access to public programmes [19].
An appeal pathway may have legal standing and an empowered reviewer while remaining practically in-
accessible to a claimant who cannot learn of it, afford its procedures, or risk disclosure without substan-
tial harm. A proposed effective-access review would therefore investigate accessible notice, translation
where relevant, reasonable documentation requirements, safeguards against retaliation, representation or
assistance where authorized, and opportunities for anonymous or protected preliminary inquiry. These
are context-specific assessment factors, not universal legal entitlements inferred from the cited literature.

Table 14 separates five investigations that can otherwise be compressed into a single “access to
appeal” indicator. It also provides an explicit negative case: if a standard institutional review already
verifies all five questions and reaches the appropriate decision-makers without additional burden, the
augmented interface may provide little incremental value.

Constructed case: an inter-agency needs allocation. Consider a hypothetical regional programme
that distributes support among local service providers. Statistical office R maintains a versioned needs
classification; allocating boardB uses an aggregate index to assign funds; local officeL receives individ-
ual accounts and can correct its source entries; independent reviewer F can assess protected complaints
and issue recommendations. The rules authorize R to modify the classification prospectively, B to de-
termine allocations under the adopted scheme, and F to review individual intake errors. No particular
national statute, actual programme, or claimant is represented. A group of affected persons raises a hypo-
thetical concern that a type of hardship omitted from the index has become relevant to the programme’s
stated objective. The individual source records are accurate according to their current definitions, but
the measure may be incomplete for that objective.

Suppose F can receive a confidential account and verify that L entered each permitted field accu-
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rately. It then closes the complaint as a correctly recorded case. This outcome can be procedurally
proper under F ’s limited mandate while leaving the challenge to the index’s domain unresolved. The
audit would document the narrow scope of the disposition, rather than count it as an unsuccessful factual
correction or as vindication of the index. If F may refer a material category challenge to R, and R can
lawfully revise the index for future use, one potential response route exists. Yet R’s power to revise
a codebook may not empower B to alter an earlier allocation, and the procedural status of completed
awards might exclude retrospective revision. Independent legal and institutional evidence determines
the permissible form of response.

Several counter-cases discipline the inference. The omitted hardship may be addressed effectively by
another authorized programme, rendering its omission from this index consistent with the stated alloca-
tion purpose. A broader index may impose disclosure risks that justify a protected qualitative supplement
rather than public addition of a field. An institution may have made a reasoned, participatory decision to
constrain the programme’s scope under legitimate resource limits. Alternatively, affected persons may
have no practical way to challenge the category and no competent forum authorized to consider it. The
records alone do not rank these configurations ethically; a defensible conclusion requires evidence about
purposes, participation, costs, authority, outcomes, third-party claims, and available alternatives.

An expanded audit could therefore preserve a versioned scope-challenge dossier containing the de-
clared question, the affected representational distinction, the route by which evidence was received, the
independently verified mandates of F , R, and B, the possibilities and limits of protected access, the
stated grounds of the disposition, and any lawfully authorized follow-up. It should not publish personal
narratives by default or infer misconduct merely from institutional fragmentation. The dossier’s practical
test is whether it helps distinguish a legitimately limited procedure from a material representation dispute
that remains outside all effective routes, while maintaining appropriate protections.

Institutional design, duties of care, and conditional remedy. Possible design responses include an
authorized referral between category-setting and decision-review bodies, explicit standing to seek re-
view of a declared materiality standard, independent examination of protected evidence, publication of
the permitted scope of a review, or a prospective review point for changed uses. Each proposal has costs
and institutional implications. A more powerful single reviewer might weaken specialized expertise or
procedural independence, while fragmented competencies can protect privacy and distribute checks. A
revision that reallocates resources can affect people whose original decisions were lawful; procedural
finality may serve legitimate reliance interests. Normative assessment should therefore address propor-
tionality, legal competence, justice, the distribution of burdens, and available alternatives, with clear
distinctions among prospective reform, factual correction, reconsideration, compensation, and explana-
tion.

The proposed interface is strongest when it makes a missing institutional question visible and iden-
tifies a lawful way to ask it. Its weakness is that the diagnostic vocabulary alone cannot create power,
guarantee voice, determine which claims should prevail, or repair harms. The combination of a veri-
fied authority map, a protected evidence route, and a declared category-scope inquiry is accordingly a
subject for comparative evaluation rather than a complete theory of institutional justice. Appendix B
proposes separate measurements of scope challenge, potential reach, practical accessibility, and sub-
stantive outcome. The larger framework treats the distribution of representational control as part of the
ethical problem while retaining independent standards for deciding which institutional transformations
are justified.

8.10 Continuity of contestability across institutional transformations

This subsection examines the continuity of a materially specified challenge when records, representa-
tional rules, or institutional competences are transferred or revised. Its objective is to identify the con-
ditions under which a claimant’s question remains intelligible and institutionally addressable across sev-
eral authorized operations. The proposed model treats a handoff as a context-dependent relation among
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claims, records, and powers. It does not assume a universal sequence of institutional states, uninter-
rupted retention of personal information, or a general right to reopen an otherwise final decision. Its
first concern is the distinction between a technically reconstructible record and a practically available
procedure.

Representational lineage and competence lineage. Let K be a set of documented institutional con-
figurations. A configuration identifies a representational version, declared purposes, record custody,
evidence-access restrictions, review fora, and powers over specified responses. A directed link k ⇝ ℓ
records an independently corroborated relation of transfer, derivation, delegation, or institutional succes-
sion relevant to a particular inquiry. The relation denotes a recorded dependency or authorized change of
configuration; it does not posit that the labels inK exhaust institutional history or define an ontologically
privileged chronology. Different branches may coexist, different authorities may retain overlapping ju-
risdiction, and a relation established for one issue need not apply to another. The historical and legal
basis of each link belongs in the evidential record.

Two lineages should be reconstructed separately. Representational lineage concerns the derivation
of a category, score, source document, aggregate, or redacted record. Competence lineage concerns the
mandate to admit a challenge, consult protected material, revise a classification, reconsider a dependent
decision, or implement a specified response. A version-control entry can document the former without
establishing the latter. Conversely, an authorized successor reviewer may possess competence to hear
a new submission without acquiring the predecessor’s restricted records. The provenance vocabulary
in W3C PROV-DM can describe entities, derivations, agents and bundles of provenance [46], yet a
provenance graph supplies no independent legal warrant for evidence disclosure or for remedial action.
The accountability and authority distinctions introduced in Sections 8.8 and 8.9 remain operative at each
configuration.

Typed claim states and guarded handoffs. For each k ∈ K, let Ck denote the analytic set of claim
states that an inquiry considers at that configuration. A state specifies a question about a represented
history, a permitted evidential locator, its status of corroboration, the available protected-access route,
the relevant version of a rule, and a requested response type. It may use a pseudonymous reference or a
qualified independent intermediary; it need not contain, or publicly reveal, a claimant’s identity. These
are categories for an audit, not presumed data that an institution is licensed to collect or retain.

For a documented link e : k ⇝ ℓ, define a relation Re ⊆ Ck × Cℓ containing precisely those
pairs for which a claim can be carried, reconstituted, or appropriately referred under the established
conditions governing that link. Membership calls for an inspectable warrant concerning scope, evidence
access, applicable time limits, authorization and communication of the route to the claimant or qualified
representative. An unknown warrant should be recorded as unresolved, rather than silently converted
into a positive or negative edge. The relation may be empty even if a database transfer has succeeded. It
may also be populated through a protected independent submission despite the absence of any transfer
of identifiable records.

For a finite, contextually ordered handoff path p = (e1, . . . , en), composition is defined only where
the successive claim-state types match. The path relation is stated in Equation 19.

Rp = Ren ◦ · · · ◦Re1 ⊆ Ck0 × Ckn . (19)

A witnessed continuation for an initial claim state c0 ∈ Ck0 consists of a path, intermediate claim states,
and the independently corroborated edge warrants needed to establish (c0, cn) ∈ Rp. A potentially ac-
tionable continuation additionally requires a terminal forum qualified for the material question and a
separately verified potential-response route for the proposed action, as in Equation 18. These properties
are indexed by claim and requested response. They establish availability of a route under stated assump-
tions; they neither predict a favorable outcome nor determine whether that outcome would be ethically
justified.
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Table 15: Proposed evidential fields for auditing a challenge across institutional transformations.
Audit object Evidence or distinction to record Possible continuity failure

Question and version Material issue, category definition, intended
use, version relation

Scope changes without a route to question
the applicable rule

Protected locator Lawful identifier, referral token,
independent-submission route, access and
deletion conditions

Source and receiving claim states cannot be
matched safely

Handoff authority Transfer, delegation, review competence,
standing, limitation and finality rules

Valid record transfer is mistaken for transfer
of jurisdiction

Evidential adequacy Independent corroboration, restrictions,
uncertainties, reviewer qualifications

Available metadata cannot establish a
material contention

Possible response Eligible forum, permitted action, third-party
interests and implementation route

Review conclusion cannot reach a
competent response body

Actual disposition Timely notice, costs, response, substantive
reason, consequences and disagreement

Formal referral masks abandonment,
burden or adverse effect

Proposition 8.5 (Local handoff availability and global claim continuity). For a path of two or more
transfers, nonempty local handoff relations do not suffice for a witnessed continuation of a particular
initial claim. A witnessed continuation exists for that claim if and only if there is a compatible sequence
of intermediate claim states belonging to each consecutive relation. A qualified terminal forum and
potential-response route are additional conditions for potentially actionable continuation.

Proof. Consider C0 = {a}, C1 = {b, c} and C2 = {d}, with R1 = {(a, b)} and R2 = {(c, d)}.
Both handoff relations are nonempty, but R2 ◦ R1 is empty because no intermediate state participates
in both relations. More generally, the definition of relational composition in Equation 19 makes a pair
(c0, cn) a member ofRp exactly when a compatible sequence of intermediate states exists. The additional
conditions for a qualified terminal forum and response route concern institutional competence, which is
not contained in the composition alone. The result is an elementary relational observation, without a
claim of mathematical novelty.

Proposition 8.5 identifies a failure mode obscured by stagewise compliance summaries. A sending
institution may refer a challenge under a source identifier, and a receiving institution may operate a valid
route for a new classification, while the receiving route accepts only a different identifier or only objec-
tions to data-entry mistakes. Counting both routes as “available” will not establish the viability of the
initial category-scope challenge. The mismatch might be corrected through lawful linkage, interpreta-
tion, or referral. Alternatively, the competent response may lie in an independent forum or the original
decision may properly be final. These are distinct documentary and normative findings.

An evidential dossier for continuity. Table 15 proposes fields that permit comparison of such findings
without conflating a recorded routing edge with a claim’s actual outcome. Its categories are deliberately
capable of recording protected access, justified closure, and indeterminate authority. The documentation
should be proportional to the seriousness of the disputed use and the expected burdens of review.

The dossier in Table 15 should also record whomay contest a categorization of the challenge itself. A
receiving authority might accurately handle all accepted correction requests yet define a broad objection
to the admissibility rule as outside its process. In that case the issue is the distribution of scope-setting
power already examined in Section 8.9. The audit may reveal amissing procedural bridge, but identifying
a missing bridge cannot itself confer competence upon another institution.

Constructed case: a reclassified service programme. Consider a stipulated service programme ad-
ministered through three organizational configurations. In configuration A, an agency uses a category
labelled “completed service” for internal measurement and accepts an independent submission challeng-
ing which forms of support qualify. In configuration B, the operational register is migrated to a shared
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provider, and a revised codebook narrows the category to digitally confirmed transactions. Themigration
preserves each aggregate count and a provenance entry. In configuration C, a separate allocating body
uses the revised count to determine eligibility for a supplementary programme. This is a constructed
example, without an empirical allegation about any organization.

Under one possible arrangement, the provider’s correction route accepts only mistaken transaction
identifiers; the agency’s earlier category-scope submission is held under a protected reference that the
provider cannot lawfully inspect; and the allocating body can review arithmetic consistency but lacks
authority to reconsider the category rule. All three organizations may operate valid procedures within
their own mandates. The original challenge nonetheless has no documented compatible claim-state route
to a forum capable of considering the requested response. The loss is partly representational, partly
jurisdictional. Neither the absence of a direct data transfer nor a claimant’s failure to repeat a protected
account establishes personal negligence or institutional wrongdoing.

Under a second arrangement, a qualified independent reviewer can receive the earlier concern, ver-
ify the pertinent version and category rule through permitted evidence, and refer a reasoned finding to
a body independently authorized to determine whether reconsideration is permitted. The claim may
proceed without disclosure of protected testimony to the provider or public. This arrangement creates
an investigable possibility of response, yet a justified decision to retain the allocation remains possible.
Under a third arrangement, a binding finality rule or applicable privacy duty may lawfully preclude re-
opening or retaining a particular link. Where the forum provides an adequately reasoned disposition
within those limits, the audit should register lawful closure, alternative prospective correction if avail-
able, and any independently contested normative questions. It should not classify closure automatically
as injustice.

Confidentiality, erasure, and legitimate noncontinuity. A permanent, universally linkable claimant
identifier would often increase surveillance and disclosure risk. The proposed continuity test therefore
permits protected tokens, limited-purpose referral proofs, access by a qualified reviewer, prospective
category revision without identity transfer, or a new independent claim with adequate evidence. These
arrangements should be tested for feasibility rather than assumed universally available. Under the EU
General Data Protection Regulation, for example, processing is subject to purpose limitation, data min-
imization, storage limitation and specified rights to rectification and erasure, each with legally relevant
conditions and exceptions [14]. That legal framework supplies a jurisdiction-specific illustration of po-
tential constraints; it does not govern every institutional setting described here. Contextual privacy obli-
gations and relational expectations also require attention beyond technical identifiers [33].

A justified break in a particular claim’s documentary continuity may protect a vulnerable person or
third-party interest. Evidence-preservation and retention policies should therefore be justified relative to
a legitimate review purpose and available alternatives, with minimal access and demonstrable deletion
or compartmentalization safeguards. A demand for more complete lineage can itself worsen safety, com-
promise source confidentiality, or suppress participation. The question is which distinctions a qualified
process needs to examine, who may access them, and what burden a person must bear to make the pro-
cess usable. The administrative-burden literature motivates separate attention to learning, compliance
and psychological costs [19]; their prevalence and magnitude in a given programme require empirical
investigation.

Comparative value and limits of the proposed continuity interface. The continuity relation is a
structural audit device. Its empirical merit depends on whether reconstructing compatible handoffs de-
tects independently material concerns that existing professional, archival, legal or administrative pro-
cedures fail to address. The comparison should measure correct referrals, competent review of scope
challenges, safe preservation of admissible evidence, errors in assumed jurisdiction, claimant burden, ac-
tual dispositions, and consequences for affected third parties. It should count negative findings, including
cases in which the incumbent process is already adequate, a purported gap concerns only an inapplica-
ble response, protected nonretention is warranted, or added linkage produces excessive exposure and no
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improvement. The prospective module in Appendix B.8 specifies an evaluation design. This inquiry ex-
tends the documented representational and competence lineages without deciding how far legal powers
or duties should extend across institutions.

8.11 Ethical priority among competing challenges and remedies

This subsection investigates the ethical evaluation of competing representational challenges once their
evidential pathways and potential remedial authorities have been identified. The problem differs from
the continuity problem in Section 8.10. A fully documented, competently received claim can give rise
to several potentially authorized actions, each affecting different persons, institutional capacities, and
protected interests. An institution may also receive multiple independently credible claims within the
same decision setting. The practical question is how to make a defensible selection, ordering, or deferral
without assuming that information recovery itself supplies an ethical ranking. Three judgments must be
distinguished: material seriousness concerns the significance of a representation for a specified ques-
tion; review urgency concerns the reasons for giving a challenge procedural attention within a declared
horizon; and remedial justification concerns which available response is permitted and warranted. These
judgments can diverge.

The present analysis draws a limited connection to the literature on procedural priority setting.
Daniels and Sabin’s account of accountability for reasonableness specifies public justification, rele-
vance, revision and appeals, and regulation or enforcement as conditions associated with the legitimacy
of resource-allocation processes [10]. Its original setting is health-care priority setting. The conditions
are relevant to the design of institutional procedures considered here, but they neither establish a
universal legal entitlement nor decide which claimant or institutional response deserves priority in every
domain. Work on plural values and incommensurability questions the assumption that heterogeneous
goods can always be represented on a single scale [44, 2]. The present manuscript’s independent,
narrower contribution is to make the limits of such comparisons inspectable within its question-indexed
documentary interface.

Separation of procedural urgency and remedial merit. Suppose a documented challenge concerns a
misclassified applicant. Its severity depends in part on the consequential use of the category, whether the
error has been independently corroborated, and the burden plausibly associated with the classification.
Its review urgencymay depend on an independently established deadline, a credible risk of irreversibility,
or the safety of awaiting a decision. Its requested remedy may entail individual correction, reconsider-
ation by a competent decision maker, prospective revision of the category, compensation, or restricted
disclosure. Neither urgency nor materiality establishes that any one response is legally available, pro-
portionate, effective, or just. A procedure might properly expedite a request for protected investigation
while deferring any determination on consequential relief. Conversely, a documented high-impact struc-
tural issue might justify broad consultation and prospective revision, even where no claimant-specific
urgent action is appropriate.

Nor should a queue be mistaken for a theory of moral worth. A category such as “urgent” is a pro-
cedural assessment indexed to a decision context, access conditions, and possible delay-related effects;
it is neither a declaration that another person has fewer rights nor a discount factor on historically signif-
icant injuries. Institutional triage should publish or securely disclose to qualified reviewers the reasons
and evidence for its procedural distinctions, specify reconsideration conditions, and monitor patterns of
systematic non-entry. A procedure that prioritizes only well-documented cases may systematically dis-
advantage persons for whom recording a claim is costly or unsafe. Conversely, an unconditional demand
for more detailed records can expose protected testimony or impose further administrative burdens [19,
11].

A constrained and uncertainty-aware response set. Let q ∈ Q denote a materially specified, inde-
pendently eligible question, which may concern one or several claimants. Let Aq be a declared set of
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candidate institutional responses. Inclusion in Aq means only that an action is under consideration; it
does not confer legal power or a favorable evaluation. For the purpose of a prospective audit, let Ωq

be a documented set of evidentially admissible interpretations or decision scenarios that remain open
after qualified review. The set is a methodological device for representing uncertainty, not an assertion
of exhaustive states of reality, fixed probabilities, or an ontologically privileged present. For an action
a ∈ Aq and scenario ω ∈ Ωq, an independently verified institutional feasibility and rights-compatibility
screen records a three-valued status. Equation 20 specifies the possible statuses.

Fq(a, ω) ∈ {permitted, excluded, unresolved}. (20)

The screen incorporates the relevant mandate, protective restrictions, established standing and finality
requirements, and applicable safeguards for others’ rights. Its entries require legal and institutional ev-
idence. It has no force to resolve those matters by definition. The verified feasible set is defined in
Equation 21.

Avf
q = {a ∈ Aq : Fq(a, ω) = permitted for every ω ∈ Ωq}. (21)

This conservative screening convention is suitable for a particular kind of robust documentary compar-
ison; it may be too strict for institutions authorized to make decisions under specified evidential thresh-
olds. Such alternative thresholds must be justified independently and disclosed. An unresolved feasibil-
ity assessment is not evidence of prohibition, and an excluded action cannot acquire authority through
favorable projected outcomes.

For feasible actions, the audit may record a vector vq(a, ω) = (vq1, . . . , vqm) of contextual, adverse-
effect descriptors. Potential dimensions include avoidable residual injury to directly affected persons, col-
lateral interference with third parties, disclosure or retaliation risk, reversibility concerns, delay-related
burdens, and opportunity costs of scarce institutional capacity. Each dimension must have an explicitly
stated referent, interpretation, direction of comparison, evidential basis, and uncertainty. Some entries
may be ordinal and others may be qualitative. Not all can be reduced to a shared quantitative unit. A
vector is therefore a documentation device for locally comparable components, rather than a utility repre-
sentation of justice or a vector of objectively measured harms. An investigator must not invent numerical
values for experiences that have not been independently assessed.

Where, and onlywhere, the selected dimensions are defensibly comparable, write a ≺q b if a, b ∈ Avf
q

and every justified adverse-effect comparison weakly favors a over b across the admissible scenarios,
with at least one strictly favoring a for a documented dimension and scenario. In a fully numerical
illustrative case this becomes

a ≺q b ⇐⇒ ∀ω ∈ Ωq, ∀j ∈ {1, . . . ,m} :

vqj(a, ω) ≤ vqj(b, ω),

with strict inequality for some (ω, j).
(22)

Equation 22 is a conditional componentwise dominance test with conservative uncertainty treatment.
The ordinary mathematical ordering is inherited, not proposed as a novel theorem. When the components
or the admissibility of cross-person comparisons are disputed, the audit should record incomparable or
unresolved rather thanmanufacture a ranking. The strict relation does not apply to prohibited actions, and
a comparison can change when the justified dimensions, admissible evidence, or institutional mandate
change. A robustly non-dominated set may provide a defensible starting point for deliberation, but its
members are not thereby morally equal, legally authorized beyond the screen, or collectively optimal.

Proposition 8.6 (Incomplete priorities do not establish a unique ethical response). Assume two verified
feasible actions are assessed only through the componentwise test in Equation 22, with two equally
admitted adverse-effect dimensions and one admissible scenario. The test need not select a unique action.
A unique total ranking requires an additional principle or further justified comparison not supplied by
feasibility and componentwise dominance alone.
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Proof. Let Avf
q = {a, b}, Ωq = {ω}, vq(a, ω) = (1, 0), and vq(b, ω) = (0, 1), where smaller values are

locally preferable on each dimension. Neither vector weakly improves upon the other componentwise.
Thus neither a ≺q b nor b ≺q a holds. An ordering of these actions would require an additional trade-off,
priority, or decision procedure. The example establishes a limitation of the stated test, not that informed
ethical deliberation can never reach a justified decision.

The limitation in Proposition 8.6 matters because the demand for a single published “remedial prior-
ity score” might reproduce the representational compression being criticized. For example, a weighting
rule assigning equal cardinal coefficients to disclosure risk and economic injury would already make
a substantive judgment about the commensurability of distinct goods. A regulator may have valid rea-
sons to adopt such a rule for a narrowly described statutory purpose. The ethical task is to articulate
its authorization, safeguards, justificatory reasoning, and sensitivity to reasonable disagreement. The
manuscript does not prohibit aggregate indicators; it rejects the assumption that an aggregate alone es-
tablishes justification. Where legal rights operate as constraints, they should be identified before optional
cost comparisons rather than priced as routine penalties that an advantageous score can overcome.

Capacity, delay, and the rights of absent parties. Let Bk describe an institution’s verified capacity
constraints within an explicitly stated operational decision horizon at configuration k. A review plan π
may assign personnel, protected evidential access and decision slots to a subset of claims. Its procedural
feasibility requires confirmation that the necessary review powers, expertise, protective conditions and
resources exist. This is a different question from whether a specific remedy is warranted. The effect of
choosing one plan on other eligible claimants, including those not yet visible to the institution’s intake
system, belongs in the distributional assessment. Capacity scarcity may warrant transparent schedul-
ing, institutional escalation or provision of assistance; it does not by itself eliminate duties or prove the
legitimacy of denying a claim.

A documented urgency criterion may use the credibly supported risk of irreversibility under an ex-
plicitly specified continuation, subject to evidence and appeal. The relevant horizon is an institutional
modeling choice, not an assertion of universal temporal ordering. Admissible alternative continuations
may differ in their evidential status. Their omission should be declared where it changes the priority
result. An urgent temporary protection can be distinguished from a final finding of responsibility, and
authorization for expedited review from authorization for disclosure, compensation, or reopening.

Third-party considerations require particular care. Correcting an aggregate record may reveal infor-
mation about persons who did not bring the challenge; reallocating an authorized resource may affect
others who relied upon the prior rule; reopening a concluded file may implicate protected finality inter-
ests. These effects should be examined through proportionate, authorized review. A right of one party
to submit evidence is no general permission to access another party’s records, and a claim of systemic
importance does not suspend confidentiality obligations. Conversely, confidentiality must not be used
as an unexplained code for dismissing a claim when protected independent evaluation is possible. The
auditor should record which restriction is supported, whether a lawful substitute route exists, and which
otherwise plausible responses are ruled out.

Constructed case: competing corrections in a public-service programme. Consider a hypothetical
programme whose published “completed case” indicator is used to inform resource allocation. A person
P claims that their unresolved request is misrepresented as completed and seeks urgent individual cor-
rection because a documented programme deadline may affect access to a service. A second person Q
requests broader publication of the source records, arguing that case-level evidence is necessary to con-
test the indicator. A third group R challenges the underlying definition of completion, contending that a
workflow can conform to the codebook without providing substantive resolution. The programme custo-
dian can amend an input record, an independent reviewer has conditional access to protected testimony,
and a different authority controls resource-allocation criteria. All parties and facts are constructed.
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Table 16: Illustrative distinctions for evaluating competing challenges in the constructed service pro-
gramme.
Object Review question and evidence Finding to keep separate

Case-specific correction Source codebook, protected case evidence,
consequential dependency

Material error versus entitlement to alter a
dependent decision

Review urgency Documented decision horizon, reversibility,
safe access

Expedite inquiry versus prejudge its
disposition

Requested publicity Data-access powers, privacy interests of
nonclaimants, substitute protected review

Warranted scrutiny versus authorized
release of personal information

Category-scope dispute Rule-setting mandate, purpose of the indicator,
affected groups’ reasons

Correct coding versus appropriateness of
the category

Resource competition Verified staffing, alternative routes, eligible
but unregistered claims

Capacity limits versus moral ranking of
persons

Competing responses Rights screens, scenario uncertainty,
adverse-effect dimensions

Robust dominance, incomparability, or
unresolved warrant

The three questions require different kinds of inquiry. The credibility and materiality of P ’s claim
may justify expedited protected verification; it does not automatically justify altering an allocation de-
cision made by another authority. Q’s requested publication may expose the personal information of
nonparticipating service users; a secure audit by an independent authorized reviewer is a distinct candi-
date response, contingent on a valid legal basis. R’s category-scope challenge may warrant prospective
consideration by the competent rule-setting body, even if no data-entry error is present. A pending review
of R’s challenge need not prevent a permissible temporary protection for P . The effects of prospective
reallocation on nonparticipating beneficiaries must be examined separately from the correction of the
underlying indicator. These actions might be compatible, in tension, or institutionally independent. A
single numerical queue cannot establish their proper relation.

Table 16 illustrates why a credible record may support an action to investigate while remaining insuf-
ficient for one or more requested remedies. It also clarifies that the ability to inspect protected evidence
may enlarge the options for deliberation without producing a general entitlement to wider publication.
The case is not evidence that a particular institutional configuration works, nor a benchmark from which
a quantitative improvement estimate can be inferred. If an existing review process already distinguishes
these pathways and protects third-party interests at reasonable cost, the proposed interface could add
administrative complexity without relevant benefit.

Procedural justification, revision and restrained closure. A defensible process should record a
question-specific rationale for the admitted options, the powers of the choosing institution, the permit-
ted access to evidence, pertinent reasons that were offered and considered, the role of absent or less
visible parties, and the routes to qualified reconsideration. Reasons should be communicated at an ap-
propriate level of disclosure, including protected channels when warranted. Daniels and Sabin’s proce-
dural conditions offer an important comparative precedent, while their health-care setting and the present
manuscript’s separate rights and representational questions limit direct transfer [10]. The evidence of se-
rious competing obligations may justify limited interim measures, targeted additional inquiry, a reasoned
decision among incomparable options, or a bounded refusal. Recording incomparability is compatible
with making an accountable institutional decision; it prevents the audit model from claiming to have
derived that decision from an incomplete metric.

Comparison with established practice should assess whether the proposed distinction between ur-
gency, justification and remedial competence changes what a qualified forum can understand or protect.
It should also test whether the extension delays urgent safeguards, increases burdens, conceals decision
authority behind technical notation, or privileges easily documented injuries. The prospective module
in Appendix B.9 treats adverse or equivalent results as substantive findings. The normative conclusion
of this subsection is deliberately limited: ethically consequential reductions require a record of their
interpretive and procedural assumptions, while actual priority decisions require independent authority,
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substantive reasons and contestable judgment beyond the representations used to support them.

8.12 Governance of evaluative frames and recognition of affected parties

The preceding subsection assumes that a question q, a feasible response set and the pertinent dimensions
of evaluation can be declared for scrutiny. Those declarations are themselves consequential representa-
tional acts. A framework that carefully assesses competing claims after admission may continue to ex-
clude persons whose experiences fall outside its intake categories, or may fail to register a challenge to the
criteria by which importance, urgency and admissibility are defined. The present subsection therefore
investigates frame governance: the institutional processes through which relevant questions, affected
parties, evidential categories, evaluative dimensions, and review powers are adopted and revised. Its
object is neither a universally complete list of affected persons nor a single criterion for all legitimate
decisions. It is the inspectability and contestability of consequential choices about the boundary of the
evaluative inquiry.

This concern has several intellectual precedents that should be kept distinct. Fraser’s discussion of
abnormal justice highlights contestation over the framewithinwhich claims of justice aremade, including
who counts in such a frame [15]. Anderson’s account of the epistemology of democracy addresses the
role of diverse participation, dissent, and feedback in collective learning [3]. Ostrom’s discussion of
polycentric action identifies possibilities for learning and initiative across differently situated decision
centers [37]. These works differ in object, normative foundation and domain; none establishes that a
particular committee, invitation rule or versioned registry is democratically legitimate. They motivate a
bounded institutional question: when a consequential representation is contested, what makes revision
of its evaluative terms epistemically credible, procedurally accessible and answerable to an authorized
forum? The account of actor–forum accountability in Bovens [6] and the differentiated participation
model in Fung [17] provide related, but nonidentical, points of comparison.

A typed evaluative frame. For a declared institutional configuration k, let

Γk = (Qk,Sk,Dk,Vk,Ak,Jk), (23)

whereQk records questions that the institution is prepared to consider; Sk records the operative standing
and submission rules;Dk records the permitted evaluative dimensions and associated evidential warrants;
Vk records the procedures for reviewing those dimensions and decisions; Ak records candidate actions
and their governing authorization screens; and Jk records the institutions and forums competent to make
or review decisions. Equation 23 supplies the audit vocabulary. Each component is a typed documentary
specification, not a set of morally correct answers. Legal competence, admissible evidence, and justified
norms require independent assessment. The index k labels an institutional configuration in a declared
comparison; it does not presuppose a natural, universal succession of periods. Where there are parallel
or contested versions of a rule, their comparative relation may be partial.

For a specified material question q, the frame supplies an admission relation AdmΓk
(c, q) for a possi-

ble claim or claimant c. The relation may be admitted, excluded, or unresolved; this three-way recording
is necessary because missing forms, unwillingness to disclose an identity, and an independently estab-
lished exclusion are different evidential conditions. An accepted-case record LΓk

(h) is produced from
a declared candidate history h. Such a record can support claims about processing within the institu-
tional frame, but it does not exhaust the candidate histories or persons that independent inquiry might
identify. Let C denote a stipulated domain of possible claimants for the declared question. We accord-
ingly distinguish the institution’s recorded claimant set CΓk

(h) ⊆ C from an independently ascertained,
question-indexed set Eq(h) ⊆ C of potentially affected persons or interests. The latter is an evidence-
dependent study construct. It may remain incomplete or partly protected and need not be made into an
identifiable public database. Nor does potential affectedness, by itself, establish the right to a specific
disclosure, decision or remedy.
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A formal gap indicator may be written

Gq,Γk
(h) = Eq(h) \ CΓk

(h). (24)

Equation 24 describes a conditional ascertainment gap relative to a declared independent assessment,
rather than a measure of the entire public or a direct finding of injustice. Its interpretation depends
on the definition of affectedness, lawful ascertainment, evidential sufficiency, and the possibility that
some persons appropriately decline to enter the register. A protected person may be counted in the
independent analysis without disclosing their identity to the deciding institution. An institution may also
lack competence to hear some matters that nevertheless merit acknowledgement or authorized referral.
These cases should be coded separately from wrongful exclusion.

Proposition 8.7 (Accepted-case records do not identify completeness of recognition). Fix a declared
question q and frame Γ. Let H be a stipulated comparison space of candidate histories, LΓ : H → Y
the resulting accepted-case records, and Gq,Γ : H → P(C) the independently defined ascertainment-
gap sets. If there exist h0, h1 ∈ H such that

LΓ(h0) = LΓ(h1), Gq,Γ(h0) ̸= Gq,Γ(h1), (25)

then no function of accepted-case records alone determines the gap set on H . This is a conditional
non-identification result, not an assertion that the actual gap has been established.

Proof. Suppose that f : Y → P(C) satisfied Gq,Γ = f ◦ LΓ. Equality of LΓ(h0) and LΓ(h1) would
imply Gq,Γ(h0) = Gq,Γ(h1), contrary to Equation 25. Hence no such f exists.

The result is an elementary instance of the same fiberwise dependency test developed in Section 4;
no mathematical novelty is claimed. It also illustrates why a high acceptance rate or successful disposi-
tion rate among already admitted claimants cannot demonstrate comprehensive access. An off-register
sampling strategy or authorized independent review may supply additional evidence, but its own frame
must be stated, including who could not safely be contacted and who may be ineligible for reasons justi-
fied independently of the challenged category. The proposition neither entails a universal obligation to
register everyone nor determines the substantive merits of an excluded person’s claim.

Frame-changing operations and review competence. A transition Γk ⇝ Γℓ may involve at least
four distinguishable operations. A record correction changes an evidential entry while maintaining the
operative category; a scope change modifies which questions, persons or accounts can be admitted; a
criterion change changes admissible evaluative dimensions, thresholds, or their interpretation; and an
authority change reallocates control over rulemaking, verification or remedy. The same institutional
episodemay combine operations. The comparisonmust recordwhich type occurred, which versions were
used to decide pending cases, the reasons given, and the competent body involved. Merely versioning a
document does not make a change legitimate. Likewise, correcting an erroneous data entry does not in
itself answer a challenge to the original definition of the variable.

Let ρkℓ denote an explicitly documented, possibly partial correspondence between elements of Γk

and Γℓ. It may map a category to a narrower set of categories, map a question to an authorized succes-
sor forum, or record that no lawful identity linkage may be retained. There is no presumption that ρkℓ
is invertible, that every claim survives the transition, or that earlier decisions must be reopened. The
correspondence is useful for asking whether a qualified reviewer can reconstruct which operative frame
generated a consequential outcome and can identify the authorized rules for applying a changed frame.
An absent correspondence can indicate lost traceability, a valid protective separation, or incomplete
knowledge. Evaluation must determine which interpretation is warranted.

The possibility of self-certifying scope requires special consideration. Suppose the only persons able
to challenge a rule defining affectedness are those whom that rule already recognizes. The procedure
may be internally coherent and offer meaningful reconsideration for admitted claimants, yet lack any
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Table 17: Prospective audit of the authority and evidential basis of evaluative-frame revision.
Revision object Documentary and independent inquiry Limit that must remain visible

Recognition boundary Admission rule, off-register ascertainment,
protected participation possibilities

Unregistered is not synonymous with
wrongfully excluded

Declared question Material dependency of the category on
consequential decisions

Another question may require another
legitimate forum

Admissible dimensions Origins, epistemic limits, dissent and effect of
proposed revisions

No metric establishes its own moral
authority

Revision authority Legal or institutional mandate, reasons, review
and notice channels

Documentation cannot create
competence

Version transition Rule text, effective scope, migration rule,
case-specific protection

Later categories need not retroactively
govern earlier files

Third-party safeguards Access restrictions, safe proxies, indirect harms
and refusal rights

Recognition does not confer unrestricted
disclosure rights

Outcome and
countercase

Actual disposition, competing explanations,
existing independent review

Added procedure may yield no benefit or
cause harm

mechanism to hear a reasoned challenge to its own admission rule. That is a vulnerability in the structure
of contestability, not proof that each exclusion is unjust. A qualified independent scope reviewer, an
authorized representative with a protected route, a public-law review mechanism where applicable, or
a procedurally justified external consultation can supply different possible solutions. Their availability,
legitimacy and actual accessibility must be documented rather than presumed. Requiring every frame to
be open to every external challenge would be equally indefensible, particularly where privacy, relevance,
jurisdiction or safety properly limit participation.

Constructed case: a revision of a service completion indicator. Extend the hypothetical programme
in Section 8.11. Its rule Γ0 defines a completed service request as one for which a provider has entered
a closure code. Registered applicants can correct mistaken codes; the panel authorized to reconsider
the allocation formula accepts testimony from registered applicants. A community advocate submits,
through an independently lawful route, an account of persons who attempted to apply but could not
complete an intake step. Under one configuration, those accounts are not in the service register and the
panel construes its own jurisdiction as limited to discrepancies within the registered population. Under a
second configuration, a separate and competent reviewer can evaluate the evidential basis for changing
the scope of the completion definition, without demanding public identification of those affected. Neither
configuration has been observed; the example is deliberately constructed.

A revision Γ0 ⇝ Γ1 could preserve the original closure-code accuracy while introducing a sepa-
rately defined application barrier indicator, with its own source and uncertainty information. Another
reasonable institutional response might refrain from publishing any new count until safe independent
ascertainment and consultation are possible. A third could determine that the allocation body lacks the
required authority and refer the matter to a competent policymaking forum. The underlying decision to
change funding, grant compensation, or preserve existing allocations remains separate. In particular, a
newly adopted category may expose absent parties to new harms if it invites inference about identities,
turns qualitative experiences into stigmatizing counts, or diverts capacity from urgent assistance. Ad-
ditional representational visibility is therefore a candidate means of recognition, not a sufficient ethical
end.

Legitimacy, epistemic improvement and the possibility of justified closure. Participatory access,
epistemic improvement, lawful authority and distributive justice are connected but distinguishable stan-
dards. Hearing additional testimony may reveal that an indicator suppresses a relevant distinction; it
cannot alone determine the lawful scope of an agency’s mandate. A lawful revision procedure may re-
main epistemically weak when its evidence omits people unable to use official language or register safely.
A well-informed and accessible process can nonetheless yield rival defensible normative judgments. The
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audit should record whose reasons could enter, whether competent decision makers engaged with them,
what disagreement remained, and why an option was adopted, rejected or referred. It should not infer
legitimacy from the number of submitted comments, nor invalidity from the persistence of dissent.

Table 17 separates the items to be checked from the authority and harm claims they cannot settle. The
study of polycentric coordination offers a further caution: the existence of several decision centers can
enable comparison and experimentation, but it can also fragment authority and place referral burdens on
persons least able to navigate them [37, 19]. An independent scope channel therefore requires evaluation
of actual competence and practical access, together with procedures for reasoned refusal and warranted
finality. Epistemic diversity can improve access to information but is neither sufficient for every morally
correct judgment nor a substitute for protected investigation [3, 11]. Rights protections and the authority
of applicable institutions remain external constraints on the proposal.

This extension establishes a research requirement rather than a definitive institutional design. Where
a frame is revised, the record should expose the previous and adopted questions, the admissible evidence
and excluded accounts, the relevant institutional powers, the treatment of pending cases, the reasons for
departure, and safeguards against displacement or publicity harm. Where a revision is refused, it should
distinguish absence of jurisdiction, uncorroborated factual premises, protected reasons, and a substantive
decision to preserve the criterion. Comparative evaluation must ask whether these distinctions improve
defensible recognition or review beyond mature existing procedures, and whether they add risks, costs
or selective visibility. Appendix B.10 specifies such a prospective inquiry. A well-governed evaluation
frame remains contestable in principle under appropriate procedures, while particular questions may be
legitimately concluded without perpetual reopening.

8.13 Reflexive revision and the limits of self-authorizing evaluative frames

The frame-governance analysis in Section 8.12 requires a further distinction. An institution might permit
challenges to its categories and nevertheless subject those very challenges to the contested categories. A
request to expand standing, change the admissible evidential language, or challenge the mandate of a
reviewer may then be rejected for failing a rule whose validity is the object of the request. The analyt-
ical problem is not that every instance of self-review is illegitimate. Administrative and professional
bodies can acquire lawful competence to reconsider their own policies. The problem is to distinguish a
reasoned, authorized exercise of such competence from an internally successful procedure that treats its
own eligibility test as conclusive evidence of the test’s legitimacy.

The literature offers several different orientations rather than one institutional solution. Wide reflec-
tive equilibrium permits reconsideration of judgments, principles and background assumptions in light
of one another, although coherence does not by itself establish that those excluded from deliberation
have been appropriately considered [25]. Pettit’s account of contestatory democracy gives particular
importance to inclusive and responsive opportunities to challenge governmental discretion; its constitu-
tional argument is not a ready-made test for the legitimacy of every service-programme committee [38].
Experimentalist governance examines iterative goal-setting and revision among decentralized authori-
ties under specified conditions, without implying that iteration automatically supplies lawful jurisdiction
[41]. Lindahl’s work on the boundaries of legal order foregrounds the challenge that claims to norma-
tive relevance can exceed an order’s own categories; the present manuscript uses that observation to
motivate questions about institutional boundaries, not to derive rules of positive law [28]. These distinct
approaches help frame a constrained inquiry: what additional evidential and institutional relationships
can make revision of a contested admission rule examinable without imagining a procedurally neutral
standpoint outside every normative frame?

Object-level correction and meta-level contestation. Let Γ be the typed evaluative frame in Equa-
tion 23. Introduce an institutional revision configuration, defined in Equation 26.

Ξk = (Γk,Mk,Uk,Fk, Tk), (26)
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whereMk identifies the types of proposed changes admissible for consideration; Uk describes procedures
for submitting and evaluating challenges to that admission rule itself; Fk identifies competent forums
and the limits of their powers; and Tk records authorized changes of configuration and their evidential
lineage. The index k denotes a documented configuration, not a universal temporal instant. An internal
case correction, a revision of Γk, an alteration ofMk, and reassignment of Fk concern different objects.
Recording an invitation to submit comments at the first level does not establish access to the others.

Let C∗ be a stipulated universe of possible challenges, including challenges to standing and to the
revision mechanism. An institutional state s ∈ S includes a declared configuration Ξ(s) and the ad-
missible documentary record. Write as(c) = 1 when the internal rules admit challenge c ∈ C∗ to a
competent consideration route at s; a zero can represent a justified rejection, a procedural exclusion or
an unresolved access failure, distinctions that must be separately recorded in any application. A directed
edge s −→c s

′ denotes a permitted internal revision attributable to the consideration of c. Such an edge
requires as(c) = 1 as a bookkeeping condition; admission by itself does not imply that a revision oc-
curs. Other edges may reflect staff turnover, legislation, technical correction or independently authorized
review. We shall not silently attribute those changes to an excluded claimant.

For a starting state s0, define Reachint(s0) as the states reachable through the declared internal-only
revision relation. In this comparison the internal relation is generated by challenges admitted under the
then-operative rule and excludes changes introduced by an additional lawful channel. This is a bounded
model of a particular revision architecture, not an ontology of institutional time or an assertion that
institutions follow deterministic evolution.

Proposition 8.8 (Closed-gate non-reachability under internal-only revision). Fix a challenge c∗ ∈ C∗

and an initial state s0. Suppose that

1. as(c∗) = 0 for every s ∈ Reachint(s0); and

2. any transition explicitly attributable to institutional consideration of c∗ must be an admitted-
challenge edge s −→c∗ s′.

Then no internal-only path from s0 contains a transition attributable to the consideration of c∗. In partic-
ular, an internal-only revision log cannot establish that this challenge received substantive consideration
merely by documenting a sequence of otherwise authorized changes.

Proof. Every source state along an internal-only path from s0 belongs to Reachint(s0). By the first
assumption as(c

∗) = 0 at each such state. The edge condition in the second assumption therefore
excludes an edge labeled by c∗ at every step. The claim follows for any finite path; for an infinite path it
follows for each finite prefix. Other changes may incidentally satisfy the demand stated by c∗, but they
cannot, on these records alone, be attributed to institutional consideration of that excluded challenge.

This is an elementary graph-reachability result, not a new theorem of constitutional theory. It es-
tablishes a boundary of inference under the stated edge-label convention. The premises can fail. A
legislature may lawfully revise the admission rule without first admitting the particular challenge; an
institution may possess an independent statutory duty to reconsider eligibility; a court or ombud forum
may hear scope objections under a different standing rule; or a public consultation may provide an autho-
rized alternative. Nor does the result imply that every excluded challenge is substantively meritorious.
It identifies the evidential weakness of claiming reflexive openness from the internally admitted revision
record alone.

Authorization and justification across recursive levels. A proposed revision r : Ξk ⇝ Ξℓ should be
accompanied by a differentiated warrant profile, defined in Equation 27.

W(r) = (Wevid,Wcomp,Waccess,Wreasons,Weffects), (27)

recording respectively the credibility and limits of evidence; the institutional competence to entertain and
enact the proposal; safe access by relevant challengers; the reasons for an adopted, rejected or deferred
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revision; and observed or reasonably anticipated consequences for affected and third parties. These
entries have different justificatory roles. A complete rationale is not the same as valid competence;
lawful competence does not settle ethical justification; and an apparently favorable outcome does not
retrospectively authorize prohibited disclosure. The profile is a typed checklist of questions, not an
additive score, an exhaustive moral standard or a certificate of legitimacy.

Recursive contestability need not entail an infinite series of mandatory meta-appeals. Different le-
gal orders may supply constitutional rules, representative rulemaking, ordinary administrative review,
sunset and reconsideration provisions, professional oversight, or judicial remedies. These sources can
impose relatively stable but revisable limits on an institution’s discretion. Their own legitimacy may be
politically or ethically contested without every routine decision requiring a fresh foundational settlement.
The inquiry therefore distinguishes operative procedural validitywithin a stated legal configuration, rea-
soned normative defensibility in light of broader affected interests, and availability of challenge to a
competent forum. A revisable system can possess warranted points of closure, provided that the basis
and scope of closure are identified rather than inferred from the absence of recorded objections.

There is no universally external, institution-free observer in this account. Independent sampling, a
protected reviewer, and an appeal body each operate under their own rules of evidence, jurisdiction and
confidentiality. An additional reviewer may reproduce exclusions, substitute one constituency’s priori-
ties for another’s, or increase the surveillance of persons who intended not to register. The meaningful
question is whether a specific lawfully competent route can receive a contested ground and engage with
its merits under protections appropriate to the context. A nominal appeal route that can transmit docu-
ments but cannot consider the admission criterion does not supply that capacity. Conversely, a competent,
accessible existing review mechanism may make an additional multi-level register unnecessary.

Constructed case: an eligibility rule and its revision rule. Consider a hypothetical service office
whose completion indicator counts successful outcomes among registered applicants. Its advisory com-
mittee permits objections by current registered applicants to entries in the completion register; the same
eligibility rule governs proposals to change the register’s definition. An association representing persons
whose prior service encounters could not be entered under the existing category seeks reconsideration of
the eligibility definition. The fictional complaint provides corroborating records through a confidential
representative. The internal portal returns an inadmissibility notice because the complainants are not
registered. Subsequently, the office updates its reporting format through routine internal review, but the
advisory record contains no deliberation on the association’s scope objection. The situation satisfies the
proposition if the internal-only paths do not introduce an authorized route for that objection. It does not
establish that the association is entitled to inclusion, that the old indicator violates law, or that the format
change was caused by the complaint.

Three alternative continuations should be compared rather than assumed equivalent. In the first, a
pre-existing administrative review tribunal has authority to examine the eligibility rule and provides a
protected route; the relevant remedy may already exist without adopting this manuscript’s supplemental
register. In the second, the programme has power only over clerical records, while alteration of eligibility
rests with a separate elected or statutory authority; a valid referral must distinguish information transfer
from that authority’s decision competence. In the third, confidential evidence cannot lawfully be shared
in identifying form, but an authorized independent assessor can verify its materiality under protective
conditions and provide a reasoned, appropriately redacted finding. The third route may permit consid-
eration while preserving a person’s legitimate decision to withhold public testimony. None supplies an
automatic duty to change the rule.

Table 18 records the distinct evidential questions arising from this constructed challenge.

Consequential implications and limits of reflexive governance. An institution may need to revise
its rule for determining admissible questions while lacking valid grounds for retrospectively reversing
decisions made under earlier rules. Pending claims, third-party reliance, procedural finality, accessible
reasons and jurisdictional transitions should therefore be considered separately. Transparent change logs
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Table 18: Documentary questions for a constructed challenge to a revision rule.
Inquiry Required documentary distinction What the record cannot settle alone

Admission Object-level claim versus objection to standing or
meta-review

Whether the excluded challenge is
legally or morally correct

Competence Referral, rule interpretation, amendment and
remedy powers by forum

Whether the forum ought to acquire
additional powers

Protected evidence Public summary, restricted evidence and
independent corroboration

Permission for unrestricted access or
publication

Revision lineage Origin of proposal, operative versions, decisions
and alternative causes

Causal attribution from chronology
alone

Outcome Hearing, reasoned disposition, rule amendment,
consequential effect

Ethical legitimacy from a completed
workflow

Closure Finality grounds, reopening rules, safeguards and
alternative routes

Universal entitlement to repeated
appeals

may help identify conflicts between successive criteria; they cannot resolve conflicts about rightful au-
thority or distributive justice. Similarly, broader participation is not a sufficient indicator of improved
epistemic quality: the impact of participation on reasons, decisions, protective access and materially
affected people should be independently examined.

The relevant empirical comparison is with already effective forms of independent review, policy
consultation and lawfully authorized amendment. The question is whether a structured meta-challenge
record improves the capacity to distinguish internal correction from rule-level reconsideration, improves
access to competent dispositions, or reveals harmful closure that other practices miss. Adverse outcomes,
including longer delays, increased strategic complaints, greater exposure of protected persons or dis-
placement of urgent casework, would count against the incremental proposal. Appendix B.11 develops a
prospective evaluation module with negative cases. Nothing in the present formalism establishes a final,
self-validating ethics of evaluative revision; rather, it identifies conditional informational, procedural
and institutional questions that a defensible revision practice should be prepared to answer.

8.14 Constructed comparison: a coastal adaptation allocation

Consider a hypothetical regional programme allocating funds for coastal adaptation. The programme
produces a public index of exposure based on registered infrastructure assets, recorded hazard reports,
and standardized geographical units. Its authors initially develop the index for regional description. An
allocating authority subsequently proposes to use the same index to rank local applications. The example
is stipulated and bears no claim about any actual authority, community, dataset, or allocation.

In arrangement A, the authority treats the published index as a sufficient ranking basis. Local ap-
plicants can correct spelling or geocoding errors through the data custodian, but the allocation body has
no process for considering the omitted care infrastructure, informal access routes, or locally recorded
ecological dependencies relevant to certain applications. A correction to the index may also arrive af-
ter an award has been made. The published figures may therefore be arithmetically reproducible even
when the suitability of the index for the allocation decision remains unresolved. The weakness lies in
the mismatch between its original descriptive warrant and its consequential institutional use.

In arrangementB, the allocation body publishes the index’s authorized uses and material limits, iden-
tifies supplementary evidence admissible for allocation, and provides a competent reviewer for contested
classifications. When a correction is accepted, an associated procedure records the versions supplied to
decision-makers and determines whether the allocation remains open for consequential reconsideration.
Protected evidence may be available to the reviewer while remaining outside the public index. This
arrangement is not guaranteed to be more just. Its justification depends on the burdens created, the
credibility of the alternative evidence, the reviewer’s independence, the rights of other applicants, and
applicable funding rules. Its comparative advantage is the availability of identifiable institutional ques-
tions for which the two arrangements can be assessed.
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An empirical inquiry could compare comparable allocation episodes, reconstruct the admission rules
and dependency records, and investigate which claims obtained substantive consideration. It could also
examine whether additional review improved decisions or merely created formal process, whether the
more elaborate arrangement disproportionately burdened smaller applicants, and whether public admin-
istrative resources accounted for observed differences. Claim registration, correction, substantive re-
consideration, changed allocation, and improved ecological resilience would need separate measures.
The hypothetical example therefore motivates discriminating research rather than demonstrating causal
effectiveness.

The claim-specific adjudication matrix in Section 9.10 separates representation adequacy, institu-
tional reliance, legal competence, and normative evaluation. In applications of the coastal allocation
example, these distinctions constrain conclusions drawn from any observed record correction.

8.15 Competing explanations and research limits

A proposal for heightened representational accountability should be tested against simpler institutional
explanations. Resource scarcity, substantive statutory restrictions, decision-maker expertise, existing
appeal rules, organizational incentives, and the quality of independent monitoring may each explain
institutional outcomes. An apparently beneficial audit may work because it increases staffing rather
than because it improves representational preservation. Conversely, a formal review procedure may
exist yet be ineffective where claimants lack access to documents or where authorized revisions cannot
affect subsequent decisions. A comparative study must distinguish these possibilities before crediting a
representational intervention with improvements in justice, trust, or ecological conditions.

The proposed thresholds also face genuine normative disagreement. Some accounts prioritize non-
interference with valid institutional decisions; others emphasize procedural inclusion, historical repair,
care, precaution, or the standing of affected ecological interests. The present framework can make the
consequences of those choices more inspectable and can reveal when different authorizing interpreta-
tions require different evidence. It cannot settle their relative moral authority by applying Equation 12.
Protected information imposes further limits: the information needed by a competent reviewer may be
inappropriate for unrestricted publication. Appropriately separated access levels and reasoned decisions
may be better justified than either total disclosure or a wholly opaque process.

The framework’s explanatory value is also conditional. Where a representation is used only for
openly non-consequential illustration, additional procedural infrastructure may impose costs without
improving relevant epistemic or normative outcomes. Where a pre-existing legal or professional process
already provides appropriate evidential review, a new representational audit may duplicate protections.
Where the underlying moral disagreement concerns substantive entitlements rather than representational
adequacy, improvements in a model’s fidelity may leave the core dispute unresolved. These are possible
limits on the contribution claimed by this paper and appropriate negative cases for future investigation.

The principal conclusion is a bounded methodological one. Consequential reliance calls for a defen-
sible account of the representation’s authorized use, its evidential adequacy, the decisions and subjects
it can affect, and the institutional response available when its limitations become material. Proposi-
tion 8.1 explains why a summary indicator may be insufficient for safeguard assignment relative to a
declared warranted rule. Table 10 specifies an investigable documentation interface. Neither supplies a
self-executing legal obligation or an objective scalar ethical threshold. Section 9 examines hard cases
in which well-documented institutional representations remain contested and identifies limits of the re-
search programme.

9 Hard Cases, Limits, and Research Agenda

The final section evaluates the limits of the proposed ethics of representational reduction and specifies a
research agenda capable of testing its practical contribution. The preceding analysis has examined scale
selection, admission of histories, normative information preservation, historical annotations, epistemic
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exclusion, contestability, and consequential modeling. The objective here is to place those components
under pressure in cases where their requirements conflict or where the information needed for their ap-
plication is incomplete. The discussion proceeds through conflicts among defensible interpretations,
protected information, institutional competence, historical and ecological uncertainty, and competing
accounts of model failure. It then audits the scope of the mathematical results, separates the proposed
incremental contribution from established scholarship, and specifies comparative tests against mature
existing procedures. All cases in this section are hypothetical analytical constructions.

9.1 Interpretive disagreement and representational sufficiency

A representation can be sufficient for a declared question while remaining controversial in the institu-
tional practice that makes the question consequential. One research team may regard allocation accuracy
as the relevant evaluative object; another may identify participation in the allocation procedure as a pro-
tected interest; a thirdmay emphasize historically transmitted ecological responsibilities. Their questions
can require different evidential variables and different interpretations of the same record. A useful rep-
resentation for one inquiry may preserve too little for another, even where its numerical calculations are
sound.

The difficulty concerns the authority to define the family of questions. In Sections 4 and 3, adequacy
depends on stipulated histories, interpretation conventions, and queries. In a consequential institution, the
choice of these stipulations is itself a matter of governance. A committee could announce a narrow family
of admissible questions and certify a compact summary as complete relative to that family. Mathematical
sufficiency would then establish a fact about the declared evaluation task. The committee’s authority to
exclude a competing question, and the ethical defensibility of doing so, would require separate argument.
The distinction matters even if the committee follows its own procedures correctly.

Consider a hypothetical repository that summarizes community contributions to a research infrastruc-
ture through validated transactions and accepted outputs. A distributive interpretation assesses whether
the recorded benefits are proportional to those outputs. A procedural interpretation asks whether contrib-
utors may inspect a rejected classification and seek consequential review. An ecological interpretation
asks whether infrastructure operations place enduring burdens on surrounding communities. A trans-
action summary may support the first query but provide little information about the latter two. The
appropriate conclusion is task-relative adequacy for the distributive query, coupled with documented
uncertainty about broader normative adequacy. The example does not establish that the alternative inter-
pretations possess equal moral or legal authority. The institutional inquiry must examine their grounds,
standing, applicable rules, and supporting evidence.

A possible response is to retain an interpretation register identifying the evaluations for which a
reduced descriptionwas designed, the principal disputed alternatives, the evidence each alternativewould
require, and a reasoned procedure for changing the register. Such a register would expose the selection of
questions to criticism. It would not make disagreement disappear, and it could itself become an object of
strategic capture. Institutional settlement may be necessary for action under disagreement while leaving
reasons for dissent and claims to further review in circulation. This proposal draws upon scholarship
concerning classification and the construction of institutional categories [7], while its specific review
procedure remains an exploratory proposal of the present paper.

9.2 Confidentiality, publicity, and review access

The preservation of relevant information and the legitimacy of its circulation impose distinct require-
ments. Consider two possible institutional records that agree on public aggregate measures, but differ
in the identities and circumstances of claimants whose submissions warrant confidential treatment. A
public summary may protect these claimants by omitting sensitive attributes. The same omission may
prevent an outside observer from independently reconstructing eligibility decisions. An institution that
seeks both secure disclosure practices and effective contestability must therefore specify the channels by
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which a competent reviewer can inspect additional evidence, subject to applicable privacy obligations
and procedural safeguards.

Nissenbaum’s account of contextual integrity directs attention to the norms governing information
flows in particular social settings [33]. The present proposal uses that intellectual precedent to distin-
guish at least three evidential audiences: the public, affected participants, and authorized independent
reviewers. Each audience may have a different legitimate claim to particular information. A defensible
arrangement could publish aggregate criteria and reasons, provide claimants with access to relevant indi-
vidual records, and permit restricted examination of protected material by a competent reviewer. These
differentiated channels require justification according to the governing institutional and legal context.
They remain vulnerable to risks of collusion, coercion, unauthorized disclosure, and effectively inacces-
sible appeal.

An important counterexample arises where disclosure itself can expose vulnerable claimants to
reprisals. A procedurally open registry may increase public inspectability while reducing safe participa-
tion, thereby changing the population whose accounts become available. A seemingly complete dataset
would then represent a selected population shaped by disclosure risks. Conversely, a confidentiality
rule could be used to shield routine classifications from legitimate scrutiny. Each arrangement calls
for evidence about actual access, safeguards, and consequences. The earlier mathematical preservation
criteria identify recoverability under specified observation maps; they do not independently authorize a
public or protected information channel.

Themanuscript therefore treats protected review as a conditional institutional option. Its adequacy de-
pends on the reviewer’s competence, independence, permitted information use, record retention, claimant
participation, and capacity to obtain consequential action. The mere existence of a confidential review
office is insufficient evidence of effective remedy. Context-specific law and professional obligations
may also assign priorities that the present conceptual model leaves open.

9.3 Authority, excluded claimants, and downstream decisions

The availability of correction procedures can conceal a second division of authority: the institution em-
powered to amend a representation may lack jurisdiction to revisit the decisions that relied on it. Sec-
tion 7 represented a versioned correction and its possible propagation through a dependency system. The
reachability result is conditional on the system’s declared links and functional behavior. It does not imply
that a legal right of appeal follows from a graph path, nor that a competent decision-maker must alter a
determination upon receiving corrected evidence.

A constructed procurement example illustrates the distinction. A regional record custodian corrects
the classification of a small community supplier. A separate awarding body has already completed the
selection process under its governing rules. The supplier may have a justified interest in explaining the
original error, while other bidders may have interests in procedural finality and equal treatment. Amodel-
audit report can document the corrected record, its release version, the applications to which the original
classification was supplied, and the applicable review channels. Whether the award may be reopened
depends on the responsible institution’s powers and governing norms, including restrictions designed to
protect other participants. The existence of the error alone does not determine the legally authorized or
ethically appropriate outcome.

A more difficult case concerns an affected claimant excluded by the original domain definition. The
record custodian’s accuracy controls may be excellent for admitted submissions, yet the institutional
vocabulary may offer no category for the excluded person’s claim. A routine error-correction interface
would then be inadequate to address the challenge because the claimant disputes the rule defining admis-
sibility. A relevant review would have to encompass the classification scheme, the evidence of exclu-
sion, and the authority to amend the conditions of admission. This corresponds to a broader concern in
epistemic-justice scholarship: recognized channels for testimony and interpretation can structure whose
knowledge becomes institutionally actionable [16, 11, 30]. The cited works supply conceptual grounds
for examining these mechanisms; they do not verify their presence in the stipulated case.
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These examples suggest a three-level diagnostic: correction of a recorded fact, revision of the ad-
mission or classification policy, and reconsideration of consequential decisions. Research should trace
which authority controls each level and whether affected subjects can approach the appropriate decision
forum. The evidence may also show that an existing legal appeal or professional review procedure al-
ready addresses the problem adequately. In such settings, the proposed representational audit could add
administrative burdens without contributing a distinct safeguard.

9.4 Incomplete histories and irreversible burdens

Historical interpretation presents further limits because institutional records may preserve different forms
of ordering and different accounts of responsibility. A timestamp documents a recording convention; a
provenance relation documents an asserted relation among records or activities; a causal explanation re-
quires additional evidence; and a normative appraisal requires defensible evaluative premises. Section 5
distinguished these representational functions. They may be correlated without being interchangeable.

Imagine a hypothetical environmental programme that combines reports from several administra-
tive jurisdictions into one annual exposure index. The index is reproducible and appropriate for some
comparisons of measured exposure. It may nevertheless omit an event’s location within a sequence of
decisions, changes in the identity of the competent institution, and the contribution of cumulative burdens
to ecological processes that later become difficult to reverse. A subsequent reconstruction could reveal
a previously unrecorded exposure or challenge the assumed precedence relation. Such revision would
change the admissible historical domain and possibly the questions for which the index was intended.
Preservation certified over the original records would remain valid only for that declared domain.

The ethical stakes are heightened where the available evidence is incomplete and some effects may
be irreversible. The IPCC documents contexts involving irreversible losses and limits to adaptation [22];
its assessment does not establish the imagined exposure sequence. A responsible institutional inquiry
would therefore indicate which ecological observations are available, how omissions affect inference,
which uncertainties are material to an intended action, and what independent ecological or community
records could challenge the summary. It would also distinguish responsibilities arising under existing
rules from substantive claims for recognition, repair, or changed environmental stewardship.

The relational formalism employed throughout the manuscript accommodates multiple historically
interpreted orderings and partial records. It does not assume that a global chronological parameter is on-
tologically fundamental or that a represented possibility is an unrealized event waiting to occur. The rel-
evant question concerns the preservation of explicitly described historical and modal distinctions within
a declared analytical task. A new record, a revised interpretation, or the transformation of institutional
capacities may alter the space of questions available for inquiry. This is a limit on confidence in a fixed
representation rather than evidence that every reduction is ethically defective.

9.5 Comparative stress tests and evidential requirements

A research programme requires observations that discriminate a proposed representational mechanism
from familiar institutional alternatives. The proposed account would contribute relatively little if ordinary
record correction, a conventional administrative appeal, or substantive resource provision fully explained
improved outcomes. Likewise, a model’s technical inaccuracy may be sufficient to explain a mistaken
decision without invoking epistemic exclusion or improper authority. The present analysis suggests
treating these possibilities as competing explanations rather than as variations of the same theory.

Table 19 summarizes a set of constructed stress tests. Each row identifies a particular vulnerabil-
ity, documentary evidence for investigating it, and an inference that the evidence alone would leave
unresolved.

The comparative unit should be an institutional representational episode: a bounded inquiry involv-
ing an identified representational purpose, an admissible evidence domain, an interpretation or question
set, an accountable use decision, and any subsequent challenge or modification. The word episode indi-
cates the boundaries of observation rather than a presupposed universal ordering of events. Documenta-
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Table 19: Constructed stress tests for the adequacy and governance of reduced representations.
Hard case Evidence needed Boundary of inference

Conflicting
interpretations

Declared question sets, reasons for
admission, dissent records, relevant
institutional mandates

Disagreement alone does not identify a
uniquely justified representation.

Protected claims Access rules, disclosure risks, reviewer
authority, review outcomes

Withheld public detail does not establish
either justified confidentiality or wrongful
secrecy.

Excluded
claimant

Admission rules, rejected submissions,
alternative testimony, competence to revise
rules

Missing claims require evidence of
exclusion mechanisms and applicable
standing.

Corrected
record

Version history, dependency logs, reasons
for consequential review, governing
remedies

Propagated data changes do not ensure
changed decisions or effective remedy.

Historical and
ecological loss

Provenance, competing event orders,
ecological observations, uncertainty
assessments

Documentation of precedence alone does
not prove causal responsibility.

Claimed audit
benefit

Comparator cases, staffing, legal
safeguards, selected populations, measured
outcomes

Correlation between audit procedures and
outcomes does not isolate an audit effect.

tion could include policy versions, dataset specifications, transcripts of admissible hearings, provenance
records, protected reviewer logs, allocation decisions, and explanations of unresolved claims. Ethical
oversight and information protection would condition access to sensitive materials.

A comparative design would examine episodes with different representational safeguards while at-
tending to institutional competence, available resources, claim-selection processes, legal pathways, and
the substantive domain of decision. Researchers could assess whether a declared normative question
was recoverable from the published representation, whether legitimate restricted access remedied that
information loss, and whether corrected records reached authorized decision-makers. They would then
investigate changes in substantive decisions and in affected participants’ capacities, using independent
evidence and plausible comparators where possible. Model adequacy, access to review, institutional
action, and ecological or social outcomes would be measured separately.

Three negative findings would materially qualify the manuscript’s programme. First, a declared
high-priority query may prove ethically indefensible under closer scrutiny, even though its mathemat-
ical preservation is straightforward. Second, existing institutional procedures may provide effective
safeguards at lower cost than the proposed representational interface. Third, an apparently improved
outcome may result from additional resources, enforceable rights, or changed institutional incentives
rather than the representation’s refinement. More generally, methodological value would be reduced if
the framework systematically failed to identify consequential distinctions that established qualitative in-
quiry or professional auditing already revealed. These outcomes would motivate revising the interface,
narrowing its applicability, or setting it aside for the cases concerned.

9.6 Formal Dependency Audit and the Limits of Integrated Accountability

The formal expressions in this manuscript apply to different questions and often to different domains.
Their logical compatibility should be established before treating them as one institutional methodology.
The following audit identifies the object, warranted conclusion, and additional inquiry associated with
the principal constructions. Its objective is to prevent a chain of locally correct mathematical claims from
being presented as an independently justified system of institutional governance.

The representational-policy tuple in Equation 1 identifies decisions that an investigator can record,
but it is neither a complete ontology of institutions nor a standard defining their lawful powers. The fiber-
wise and family-preservation criteria in Equations 2 and 6 address exact recovery of stipulated answers
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Table 20: Formal results, evidential requirements, and remaining normative questions in Paper IV.
Formal object Evidence needed for a practical

claim
Additional ethical or institutional
warrant

Question preservation Justified history domain, answers,
coding and interpretation

Authority to choose questions;
recognition of excluded claims

Approximate recovery Valid measurement, error
consequences, appropriate loss
function

Acceptable burdens and thresholds for a
particular use

Historical and epistemic
loss

Provenance, competing accounts,
admissible external evidence

Standing, confidentiality, competence and
credibility assessment

Version propagation Actual dependencies, corrected
records, consequential versions

Reopening powers, procedural finality
and effective remedy

Composed institutional
pipeline

Stage contracts, collision tests,
supplemental evidence channels

Permissible access, authorization and
justification of reliance

Institutional feedback Changed policies, incentives,
reporting practices and independent
ascertainment

Causal interpretation of altered records
and selection processes

Distributed answerability Activity, role mandate, forum
powers and evidence of actual
notice

Responsibility, fault, and respective
duties of participating bodies

Handoff compatibility Typed referrals, authorization and
versioned receipt records

Competent final review and permitted
implementation

Remedial priorities Feasibility screen, protected
interests, uncertainty, resource
effects

Substantive priority among permissible
and potentially incomparable actions

Evaluative-frame revision Scope challenges, off-register
inquiry, authority to amend rules

Standing, justified closure and legitimacy
of revision processes

on declared domains. The approximation bound in Equation 8 applies to a finite domain with real-valued
answers and an absolute-error loss. The disclosure proposition in Section 4 concerns incompatible infor-
mational demands under explicit observational assumptions. The historical and epistemic propositions
use indistinguishability to delimit what can be inferred about particular questions. The reachability result
in Section 7 depends on a specified version-dependency structure. The accountability-threshold result in
Section 8 characterizes whether a proposed summary can reproduce a stipulated safeguard assignment.
None of these mathematical statements establishes a generally applicable priority ordering among rights,
costs, privacy, repair, or institutional finality.

The new composition result, Proposition 8.2, connects several of these observations. It supports one
inference: once question-relevant distinctions have been collapsed by a deterministic stage, subsequent
maps receiving only that stage’s output cannot recover them. Equation 14 shows the complementary pos-
sibility of question-relative recovery through independent evidence. This distinction avoids a misleading
universal description of reduction as irreversible. The irrecoverability claim concerns the specified in-
formation channel; it does not prohibit fresh investigation, re-admission of testimony, or reconstruction
from independently preserved records. It also does not infer a causal mechanism for a particular outcome
from the existence of a record dependency.

Table 20 summarizes the separate warrants required when a formal finding is used in institutional
research. The entries are proposed points of inquiry. Whether the resulting evidential record justifies a
criticism or remedy depends on the applicable domain-specific substantive standards.

Comparative evaluation should also treat this formal interface as a contestable representational prac-
tice. Established professional, qualitative, or legal review may supply equivalent safeguards with fewer
burdens; the present notation is valuable only insofar as it improves justified findings or consequential
review under specified conditions.

The expanded audit is consolidated into a cross-stage warrant register in Section 9.19. The audit in
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Table 21: Epistemic status of the principal result types and potential defeaters in institutional application.
Result type Claim established under declared

assumptions
Evidence capable of changing an applied
assessment

Factorization criterion Specified answers or safeguard
assignments are recoverable from a
specified output.

A revised question, domain, interpretation
or newly warranted policy rule.

Channel-specific collision A collapsed distinction cannot be
reconstructed from that deterministic
output alone.

Lawfully obtainable independent records,
protected testimony or renewed
ascertainment.

Documentary
non-identification

A given record is compatible with different
competence, recognition or consequence
configurations.

Independent instruments, protected
reviewer findings or additional historical
evidence.

Guarded-path reachability Specified transitions do or do not admit a
compatible route for the specified claim.

Independently authorized fora, lawful
referrals or changed jurisdictional rules.

Partial remedial ordering Certain options remain incomparable under
stipulated considerations and feasibility
constraints.

Additional rights, evidence, duties or an
independently justified priority principle.

Table 20 does not resolve the philosophical foundations of normative claims across scales. That inquiry
belongs centrally to Paper III. Paper IV evaluates the conduct and accountability of those who select,
maintain and deploy particular descriptions. This boundary is important in the presence of heterogeneous
values: mathematical equivalence on a declared query family is compatible with enduring disputes about
whose queries warrant recognition and which institutions may decide. The present paper’s proposal is
to expose those disputes to better-specified evidence and reasons, retaining the possibility that existing
frameworks or institutional practices supply a better answer.

9.7 Proof Status, Defeaters, and Inferential Restraint

The propositions in this paper have unequal inferential roles. The preservation and safeguard-assignment
results are factorization criteria: given a domain, a reduction and a stipulated answer or policy func-
tion, they characterize when the output can reproduce the latter exactly. The finite collision and closed-
gate constructions are conditional impossibility results: they identify information or paths unavailable
within a specified channel or transition system. The documentary indistinguishability results are non-
identification statements: multiple admissible configurations produce the same observed record while
differing on the object of investigation. These are elementary mathematical claims. Their importance
in this paper concerns the specific epistemic questions to which they are applied, rather than priority for
the mathematics.

A useful proof audit consequently asks three questions for each proposed application. First, is the
formal premise established for the particular institution or merely stipulated in a constructed example?
Second, is the target of the result amathematical answer, an institutional power, an observed consequence,
or a substantive normative conclusion? Third, which independently available observation could change
the finding? A recovery failure may disappear when authorized supplemental evidence is admitted. A
handoff gap may be bypassed through an independent competent forum. An internally excluded scope
challenge may receive consideration through a legally distinct review channel. Such evidence changes
the modeled information or authority structure, without contradicting the original conditional result.

This distinction also specifies what a counterexample can establish. A hypothetical pair of cases with
identical published indicators and different institutional powers refutes an inference from the indicator
alone to remedial competence; it does not estimate the prevalence of remedial disconnection. A finite
successful replay checks that the coded construction has the stated properties; it does not verify that
the assumed state space, interpretation or ethical premise fits an actual institution. The comparison
protocol must therefore distinguish formal verification, evidential corroboration, causal identification,
and normative assessment. A conclusion that crosses any of these boundaries needs a stated new warrant.
Table 21 is an editorial summary of that inferential discipline, rather than an additional theorem or novel
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proof technique.

9.8 Proposition Necessity and the Scope of Formal Originality

The fourteen propositions serve different editorial purposes. They should not be read as fourteen inde-
pendent mathematical innovations. A result earns its place in this manuscript when it isolates a distinct
institutional inference, fixes assumptions needed for a later comparison, or prevents an otherwise plau-
sible but invalid transition from a record to a judgment. The factorization and collision claims deliber-
ately recur across domains because the objects being conflated differ: admission, disclosed description,
safeguard assignment, temporal ordering, counterfactual consequences, and completeness of recognition.
Their proofs often instantiate familiar set-theoretic or graph-theoretic observations. Their relevance must
be assessed through the different practical questions posed, rather than by counting propositions.

Table 22 records the editorial disposition of every proposition. “Retain” signifies a useful distinction
within this manuscript, subject to author judgment and the stated assumptions. “Candidate for consolida-
tion” identifies mathematical redundancy that a journal-length version could remove while retaining the
argument in prose or a shared lemma. These are editorial assessments, not claims of formal or empirical
independent verification.

Table 22: Necessity audit of the fourteen conditional propositions. The grouping concerns manuscript
function rather than mathematical originality.
Propositions Distinct question clarified Editorial disposition

3.1, 6.1, 8.2 Which admitted or reduced
information channel can recover a
question-specific claim?

Preserve one general collision criterion;
retain stage-specific applications with
explicit cross-references.

4.1, 4.2 What approximation bound or
disclosure restriction limits a declared
question?

Retain: quantitative and access-policy
assumptions are different.

5.1, 7.1 Does erased ordering or a missing
dependency path defeat a specific
recovery or propagation?

Retain as distinct conditional diagnostics;
avoid inference of actual injustice.

8.1, 8.3 Can a scalar threshold reproduce a
safeguard, or a single observed policy
identify a counterfactual consequence?

Retain: policy factorization and causal
identification have different targets.

8.4, 8.5 Does a record establish remedial
authority, and do local referrals
compose into a claim route?

Retain: the first concerns identification, the
second relational compatibility.

8.6 Do stipulated feasibility and value
dimensions select one response?

Retain as a counterexample to forced total
ranking, not a theory of ethical priority.

8.7, 8.8 Can accepted-case records identify
excluded persons, and can an
internally barred challenge initiate its
own review?

Retain: detection completeness and
recursive admissibility are separate.

A shorter submission could state the general factorization criterion once and replace some repeated
impossibility propositions with corollaries or examples. Conversely, the institutional handoff and
recursive-frame constructions require especially careful definition of the applicable state space and
authorized transitions, since errors there would change what the model is capable of identifying. The
proofs do not warrant claims about population prevalence, causation, rights, institutional fault, or
remedies. Those claims require independent records, comparative designs, competent interpretations,
and substantive normative reasoning. The editorial objective is not maximal formal density; it is to
keep every formal statement traceable to a precise question whose answer could alter an institutional
assessment.
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9.9 Intellectual Precedents and Incremental Research Contribution

The proposed accountability interface draws together intellectual resources whose central insights are
already established in scholarship on institutional classification, epistemic injustice, sociotechnical mod-
eling, statistical reduction, and responsible governance. The aim of this subsection is to specify the nar-
rower contribution that the present manuscript can plausibly make and the comparative evidence needed
to evaluate it. A literature comparison supports a statement about conceptual relationships and research
questions; it does not establish priority over the complete body of work in these fields.

Bowker and Star show how classifications and standards become consequential elements of informa-
tion infrastructures [7]. Their analysis establishes a substantial precedent for examining how a category
distributes visibility and organizes institutional practice. Fricker identifies testimonial and hermeneuti-
cal injustice as distinct wrongs affecting subjects in their epistemic capacities [16]; Dotson and Medina
extend attention to silencing, interpretation, resistance, and structured epistemic participation [11, 30].
These works furnish the conceptual foundations for investigating the ethical significance of admission
rules and credibility assessments. The present paper’s institutional examples do not provide evidence
that these wrongs occurred in any particular organization.

Selbst and colleagues investigate failures that arise when abstraction detaches technical assessments
from their sociotechnical settings [43]. Their work provides an especially close predecessor for the ar-
gument that a formally correct representation may be inadequate for the decision context in which it is
used. Gebru and colleagues propose systematic dataset documentation, including motivation, composi-
tion, collection, and recommended uses [18]. The W3C provenance recommendations specify interoper-
able descriptions of entities, activities, agents, and derivations [46, 47]. These approaches already supply
substantial means of documenting the construction and circulation of representations. The proposed in-
terface consequently claims no novelty for maintaining dataset documentation, provenance records, or
institutional classifications in themselves.

Research on accountable algorithms addresses technical and procedural means of examining deci-
sions, while organizational auditing literature provides procedures for documenting assessments through-
out the development and deployment lifecycle [26, 40]. Related institutional guidance includes the NIST
AI Risk Management Framework and the OECD AI Principles [31, 36]. Their remit, intended audience,
and legal force differ. These sources neither establish universal requirements for every institutional rep-
resentation nor independently validate the present manuscript’s proposed procedure. Jasanoff’s account
of technologies of humility and Saltelli and colleagues’ recommendations for socially responsible mod-
eling additionally emphasize reflection on framing, uncertainty, participation, and consequential public
use [23, 42].

The proposed contribution is a question-indexed, cross-stage accountability test for representational
consequences. For an identified institutional episode, the test locates an admission or classification de-
cision, identifies the associated loss of question-relevant information, traces dependencies among sub-
sequent records and uses, and records the independent or protected evidence by which a competent re-
viewer could reconsider a consequential determination. This sequence remains conditional on a declared
domain, interpretive questions, reliable evidence, actual dependencies, and applicable access and compe-
tence rules. It supplies a traceable question for empirical study, rather than a presumption that correction
produces a changed outcome.

Table 23 separates the established precedents from the limited additional question proposed here.
A claimed contribution beyond these precedents would require evidence that the joint test changes an
investigator’s warranted findings or an institution’s reasoned treatment of a claim. Merely expressing
established practices through mathematical notation would provide no such evidence.

A plausible empirical comparison would use the same bounded set of representational episodes under
three audit arrangements. One arrangement would assess final model accuracy and aggregate outputs. A
second would additionally apply a strong existing practice of dataset documentation, provenance inspec-
tion, participatory inquiry, and organizational process review. A third would add the question-indexed
cross-stage test. Comparison with the second arrangement is essential: improvement relative only to out-
put accuracy could reflect methods already established in the cited literature. For each arrangement, re-
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Table 23: Intellectual precedents and the proposed incremental scope of Paper IV.
Established literature Established analytical resource Additional question investigated here

Classification studies and
epistemic injustice

Institutional categories, credibility,
interpretive exclusion and silencing

Which admission or coding decision causes a
particular claim to become unanswerable
within a specified evidence channel?

Sociotechnical abstraction
and dataset documentation

Context-sensitive critique,
documented provenance and collection
practices

Can the record distinguish a defect in the
admitted domain from information lost at a
later reduction stage?

Statistical information
comparison and formal
reduction

Recoverability or adequacy relative to
specified experiments, maps or queries

Which declared question is lost across a
particular sequence, and which supplementary
evidence could restore review access?

Accountable algorithms and
lifecycle auditing

Organizational oversight, audit
artifacts, technical inspection and
procedural safeguards

Does a correction reach the competent
downstream decision process, with a recorded
reason for reconsideration or
non-reconsideration?

Participatory and responsible
modeling

Attention to framing, uncertainty,
public involvement and consequential
use

Who can challenge the question register and
the authorization of a representation for a
specific decision?

searchers could record consequential distinctions identified, unsupported accusations avoided, protected
claims safely recovered, review decisions adequately explained, and time or resources required for in-
quiry. These outcomes may conflict, so they should be reported individually rather than compressed into
one success score.

The research design would require a reference record assembled through ethically authorized inde-
pendent inquiry and an appropriate procedure for adjudicating disagreements among reviewers. Other-
wise, apparent additional discoveries could be artifacts of unverified allegations or access differences.
Blinded or counterbalanced evaluation, where feasible, would help distinguish the effect of the audit
method from the expertise and expectations of its users. Comparisons across institutions would also
have to account for different legal powers, budgets, documentation quality, selection into grievance
channels, and opportunities for consequential correction. Neither a richer audit trail nor a larger count
of recognized claims alone demonstrates improved justice.

At least four outcomes would qualify the proposed contribution. The additional test may recover
no consequential information beyond a well-conducted existing audit. It may detect formal distinctions
that have no supported bearing on the institution’s authorized question. It may generate review burdens
or disclosure risks exceeding its plausible gains. It may identify a potential downstream dependency
without obtaining evidence that a consequential decision was affected. Conversely, the test would offer
incremental analytical value if an otherwise comparably supported audit repeatedly missed a question-
relevant loss at an identifiable earlier stage, while the cross-stage inquiry detected that loss, established
its evidential significance, and enabled an authorized, reasoned review. Even that result would support
a limited methodological claim; ethical evaluation would still require the substantive considerations de-
veloped throughout the paper.

The comparison also clarifies the use of renormalization in the manuscript’s provisional title. Tech-
nical renormalization concerns specific transformations and structures in physics [48]. The institutional
constructions here primarily concern aggregation, projection, information selection, and effective de-
scriptions. Their analogy with multiscale physical methods can motivate questions about retained vari-
ables and information, but it supplies neither physical dynamics nor an independent ethical calculus.
The philosophical precedent for coarse-grained normative facts in List and Valentini [29] reinforces the
need for this distinction. The present research contribution should accordingly be assessed as a bounded
ethics of representational practice, with its formal techniques serving diagnostic rather than ontological
purposes.
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9.10 Claim-specific warrants and cross-stage evidential adjudication

The intellectual-precedent comparison in Section 9.9 identifies a methodological proposal whose useful-
ness depends on more than the detection of formal information loss. The present subsection specifies the
evidence needed to move from a description of a reduction map to a warranted institutional conclusion.
It treats that movement as a sequence of defeasible inferences, each exposed to competing explanations.
This discipline serves two purposes: it prevents mathematical statements from acquiring unwarranted
legal or moral force, and it makes the proposed cross-stage method susceptible to meaningful empirical
criticism.

A research claim should first identify its target question, the admitted historical domain, the in-
terpretive convention, and the representation version being evaluated. Without these declarations, the
description “relevant information was lost” leaves the reference class indeterminate. A change in domain
can introduce evidence previously outside the sample; a change in interpretation can make a recorded dis-
tinction consequential; a change in governing rules can alter the competent institutional question. These
changes are analytically different from a technical failure to preserve information under a fixed map. The
distinctions developed in Sections 3 and 4 provide the local basis for this first stage.

A representational warrant concerns the relation between a specified query and its available descrip-
tions. For deterministic maps, a fiberwise counterexample shows that the query cannot be recovered
from the stipulated output alone. The result concerns the functions and domain actually specified. It
leaves open whether the query is substantively relevant, whether its inputs correspond to reliable obser-
vations, and whether a legitimate reviewer has access to other information. When the relevant domain is
contested, researchers can report conditional results for multiple admissible domains and interpretations.
The proof remains exact within each declared domain even when its application is uncertain.

An evidential warrant addresses what the institutional record establishes about an episode. Recorded
refusal, versioned classification, and a published aggregate can support a reconstruction of how an ad-
mitted submission was treated. An absent entry, by itself, may also reflect a non-submission, a retention
policy, a classification change, an access restriction, or deficient archiving. Independent testimony, pro-
tected complaints, provenance records, archival traces, and contemporaneous decision materials may
help discriminate among those possibilities. The W3C provenance model documents relations among
entities, activities, and agents, and its ontology provides interoperable expressions for such relations
[46, 47]. Neither specification certifies the accuracy, completeness, or ethical sufficiency of a recorded
episode. Documentary consistency and testimonial credibility require separate assessment, especially
where institutional classifications themselves affect whose testimony is heard [7, 16, 11].

A causal warrant addresses whether the identified representational choice affected a later institu-
tional result. A dependency edge may establish that an earlier representation could have been consulted;
it does not establish that a corrected version would have changed the decision. Evidence might include
model access logs, version histories, minutes of deliberation, relevant decision rules, and a bounded com-
parison with episodes governed by different informational procedures. The investigator should consider
resource allocation rules, statutory constraints, independent expert assessments, pre-existing grievances,
and administrative capacity as competing explanations. If the same decision would follow from com-
petent consideration of the corrected evidence, the causal claim about an altered outcome should be
narrowed accordingly. A consequential correction may nevertheless improve the reasons made avail-
able to the affected subjects, and such procedural effects should be evaluated separately from changed
substantive outcomes.

An institutional warrant asks which body has authority to receive the new evidence, revise a record,
reopen or affirm a decision, or supply a remedy. These competencies can be distributed across institutions
and need not coincide with the authority to generate the original aggregate. The analysis should record
the source and temporal scope of the relevant institutional rule without assuming a universal power of
reconsideration. Research on contesting automated decisions offers conceptual forms of procedural and
substantive challenge [24, 26]; the related recommendations in the NIST framework and OECD AI Prin-
ciples concern AI-system governance in their stated scopes [31, 36]. Application to other institutional
representations remains an argued extension rather than an inference from these sources. A reviewer
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Table 24: Claim-specific warrants, discriminating evidence, and qualification tests for cross-stage as-
sessment.
Warrant Evidence or argument required Qualification or competing account

Representational Declared domain and question; defined
reduction; recoverability test

Different domain, question or independent
evidence channel

Evidential Submission histories, records,
classification reasons, provenance and
protected testimony

Missing archives, alternative coding, restrictions
or uncertain credibility

Causal Version access, institutional reliance,
comparison and alternative explanations

Same authorized decision under corrected
evidence

Institutional Documented competence, review rules,
access and decision pathway

Lack of jurisdiction, procedural finality or valid
referral boundaries

Normative Stated obligations, protected interests and
competing reasons

Defensible disagreement, confidentiality or
disproportionate review burdens

who lacks competence to change an allocation may still have authority to amend the provenance record
or refer a claim through an authorized channel.

A normative warrant then specifies why the observed arrangement would be objectionable or de-
fensible under the relevant ethical reasoning. The mere presence of unequal outcomes, a disputed clas-
sification, or non-recoverability within a public index establishes neither unjust exclusion nor a duty
of unrestricted disclosure. Ethical assessment may require identifying standing, the significance of pro-
tected interests, the burden of review, confidentiality risks, consequences for other claimants, and reasons
offered by competing interpretations. Even a formally valid decision within institutional competence can
leave a substantively disputed obligation. Normative disagreement should be described through explicit
alternative premises and their consequences, rather than reduced to a technical disagreement about a
variable.

Table 24 sets out an operational comparison of these warrants. It also records evidence capable of
qualifying each type of inference. A negative case can therefore challenge one stage while leaving others
intact. A successfully reconstructed provenance chain may coexist with unsupported causal attribution; a
supported causal contribution may coexist with lawful institutional action; a legal opportunity for review
may coexist with disagreement over procedural accessibility or substantive justice.

Consider a constructed regional programme using a standardized exposure index for adaptation fund-
ing. The public index gives the same score to two areas whose submissions include different unregis-
tered care infrastructures. A mathematical assessment may show that the published score cannot answer
a question about care-related vulnerability. A dossier obtained through authorized review may establish
that both submissions were received but coded under a category that did not retain this distinction. The
programme’s allocation committee may then consider the corrected records. Three outcomes should be
recorded separately: the correction of a description, the provision of reasoned reconsideration, and the
alteration of a funding award. If the award follows from an independently binding legal priority that the
correction does not affect, there is evidence of representational information loss without evidence that
the omitted distinction caused a different allocation. If the review produces a changed allocation, the in-
vestigator must still examine the reason stated for that change and whether additional resources or other
concurrent decisions contributed to it. In both cases, ethical appraisal requires separate consideration of
standing, care-related interests, and the position of other applicants.

The proposed method also faces an evidence asymmetry: institutions may possess the records re-
quired to inspect their own decisions, while affected participants possess experiential or external evi-
dence poorly represented in those records. An audit restricted to institutional logs may therefore repro-
duce the very admission boundary it seeks to investigate. Conversely, unrestricted publication of claim-
level records may expose confidential information or discourage participation. An appropriate research
protocol can distinguish publicly reproducible conclusions from findings reviewed through authorized
confidential channels, indicating the access restriction and the limits it imposes on external verification.
The authority to conduct a protected review and the legitimacy of a disclosure arrangement themselves
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require institutional and ethical justification.
For a comparative evaluation, researchers could pre-register a bounded set of questions, the permitted

evidence channels, outcome definitions, and the conditions under which a purported cross-stage defect
would be counted. Independent evaluators could then compare the proposed interface with a mature prac-
tice that already incorporates provenance reconstruction, qualitative interviews, and organizational au-
diting [18, 40, 43]. The design should record false attributions, unsupported remedies proposed, relevant
distinctions identified, time and resource costs, review burden, and the quality of institutional reasons.
The anticipated value of this manuscript’s approach is an additional traceable connection among such
practices; its superiority is an empirical question. A finding of no incremental benefit over the stronger
existing audit would directly qualify the contribution. This possible outcome gives the paper a defensible
boundary rather than a claim of universal methodological necessity.

9.11 Source-specific boundaries of institutional inference

The cross-stage audit method also depends on the disciplined transfer of claims from scholarly and insti-
tutional sources into a new analytical setting. This subsection examines four sources of possible overex-
tension: the substitution of a philosophical diagnosis for an observed episode; the transformation of
documentary vocabulary into evidential certification; the treatment of an institutional recommendation
as an enforceable entitlement; and the projection of a jurisdiction-specific safeguard onto unrelated deci-
sions. The objective is to make citation scope part of the manuscript’s account of epistemic responsibility,
while leaving detailed verification records in the accompanying source audit.

The philosophical literature identifies mechanisms whose occurrence calls for case-specific evidence.
Fricker’s distinction between testimonial and hermeneutical injustice concerns, respectively, identity-
prejudicial credibility assessments and structural disadvantages in the available interpretive resources
[16]. Dotson’s analysis specifies testimonial practices of silencing through failures of hearers to respond
to the vulnerabilities of speakers [11]. These accounts support the construction of questions for an in-
stitutional inquiry. An omitted database entry, an unsuccessful challenge, or a disputed categorization
offers a possible investigative starting point. A finding of either form of injustice additionally requires
the relevant social and epistemic conditions to be established through evidence and argument.

Technical specifications and policy instruments have other evidential functions. PROV-O is a W3C
Recommendation that represents and interchanges provenance information using an ontology of entities,
activities, agents, and relations [47]. Its conformance supplies a vocabulary for describing a recorded his-
tory; it does not certify the truth or completeness of the account recorded. TheNISTAIRiskManagement
Framework is explicitly voluntary and addresses the risks of AI systems throughout their lifecycle [31].
The OECD AI Recommendation, as amended in 2024, encourages information that makes it possible for
adversely affected persons to challenge AI outputs [36]. These instruments can inform good governance
by analogy, although they do not in themselves confer jurisdiction over an unrelated institutional record.

A legal example brings the competence limitation into sharper focus. Article 22 of Regulation (EU)
2016/679 addresses specified forms of solely automated individual decision-making, and Article 22(3)
attaches particular safeguards to the exceptions in Article 22(2)(a) and (c) [14]. Kaminski and Urban
examine competing models for contesting algorithmic decisions, including rule- and standard-based ap-
proaches with procedural and substantive orientations [24]. Their conceptual typology offers a resource
for institutional design, while the Regulation requires careful determination of jurisdiction, affected sub-
ject, decision type, legal basis and applicable safeguards. Table 25 summarizes how the differing statuses
of these sources constrain the inferences drawn in this manuscript.

The relevant source-to-claim relationship is therefore a testable part of the argument. For each con-
sequential statement, investigators can record the exact source passage available, whether it expresses
a definition, an empirical observation, an evaluative interpretation, or a legal or organizational prescrip-
tion, and the additional premise needed for its application. Where only a publisher abstract has been
examined, the status should be reported as an abstract-level check. Where primary legal or standards
text has been read, the finding should identify the provision and the limits of its application. This proce-
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Table 25: Source-specific warrants and additional tests for institutional application.
Source domain Supported analytical use Additional warrant required

Epistemic injustice
scholarship

Forms of credibility-based and interpretive
exclusion

Testimony, practice evidence, alternative accounts
and ethical reasoning

Provenance
specifications

Interoperable descriptions of represented
derivations and activities

Record reliability, population completeness and
reviewer access

AI governance
guidance

Voluntary or recommended methods for
system-risk management and challenge

Institutional applicability, adoption and competent
authorization

Specific legal
provisions

Safeguards for the decisions and subjects
covered by their terms

Jurisdiction, material scope, exceptions and
legally competent process

Research on
contestation

Typologies and comparisons of procedural
and substantive challenge

Evidence that a proposed procedure works in the
setting under study

dure constrains the argument without equating successful bibliographic verification with full textual or
empirical validation.

9.12 Epistemic and normative limits of the proposed framework

The manuscript’s formal vocabulary isolates facts about information recoverability, declared questions,
approximation bounds, and dependency relations under explicit assumptions. Its institutional vocabulary
identifies authorization, evidence admission, protected review, contestation, and deployment pathways.
Its normative vocabulary raises questions about justification, responsibility, standing, care, and remedy.
These domains communicate through interpretation and evidence, yet their warrants remain distinct. An
exact factorization result proves a property of specified functions. It establishes neither the reliability of
the historical observations nor the legitimacy of the selected question. A valid institutional procedure
may warrant a decision within its competence without settling the wider question of justice. An ethically
persuasive principle may require empirical conditions absent from a particular case.

Several forms of incompleteness deserve continuing attention. A finite declared query family can
omit morally material concerns. New evidence can enlarge the domain of admissible histories, and new
institutional practices can change which distinctions are recognized as consequential. Some histories
and experiences may resist confident translation into the dominant administrative vocabulary. In such
cases, attempts at exhaustive formal representation may themselves consolidate the authority of a narrow
descriptive language. The proposed framework offers an audit of identifiable choices and losses, together
with reasons for revising them; it offers no guarantee of ethical completeness.

The vocabulary of renormalization has an additional disciplinary limit. A physical renormalization-
group analysis involves specified transformations of models or degrees of freedom, their composition,
and quantities tracked across scales [48]. The institutional reductions examined here generally lack those
physical structures. The term appears in the provisional title to signal the ethical questions invited by
scale transformations, while the manuscript’s operative models concern aggregation, coarse-graining,
provenance, and contextual use. Any stronger physical or mathematical analogy would require separate
specification and demonstration.

Finally, public-interest arguments do not eliminate conflicts among privacy, participation, legal fi-
nality, administrative feasibility, and distributive consequences. The allocation of burdens among these
values involves substantive ethical and institutional choices. Jasanoff’s account of technologies of hu-
mility highlights framing, vulnerability, distribution, and learning in governing uncertain technologies
[23]; Saltelli and colleagues emphasize transparency and humility concerning policy-facing models [42].
The present framework is compatible with attention to these concerns but does not inherit a validated
operational protocol from either source.
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Table 26: Research objects and conditions for interpreting results across the four companion manuscripts.
Manuscript and
object

Potential interface with Paper IV Additional warrant required

Paper I:
asymmetric
generative
capacities

A reduced description may obscure the
recorded conditions of capacity erosion or
restoration.

Historical and causal evidence for a
pathway affecting capacity, with alternatives
to the proposed mechanism.

Paper II: credible
commitments and
remedy

Versioned corrections may need to reach a
competent reviewer and a consequential
decision process.

Established standing, applicable authority,
practicable access, review, implementation,
and evidence of any resulting change.

Paper III:
preservation of
normative claims

A question-relative preservation test can
reveal which admitted distinctions survive a
reduction.

Justification of the chosen query and
domain, accuracy of the underlying record,
and interpretation of contested claims.

Paper IV:
representational
accountability

An audit can trace admission, reduction,
dissemination, authorized use, and
subsequent correction.

Comparison with competent existing audit
practice and evidence of additional useful
findings, costs, and harms.

9.13 Cross-paper interfaces and their evidential limits

The present section audits the relation between Paper IV and the three companion manuscripts. The
purpose is to specify which analytical questions can be transferred between them and which inferences
require an additional warrant. The inquiry is a consistency check across provisional research objects,
rather than a synthesis that assumes common empirical validity. Paper I considers a conditional mecha-
nism of generative diminishment within asymmetric relations. Paper II examines commitments, contes-
tation, and remedy through institutional pathways. Paper III asks whether selected normative questions
can be answered from reduced descriptions of admitted histories. Paper IV examines responsibilities for
selecting those descriptions, authorizing their use, and responding to consequential omissions. These
objects can be investigated together, but their conclusions occupy different inferential levels.

A shared vocabulary requires a disciplined interface. A generative capacity in Paper I concerns the
possibilities for continued contribution or development under historically constituted relations; it is not
inferred directly from a model’s output. Contestability in Paper II concerns accessible and competent
institutional procedures and their implementation, beyond a statement that a representation is revisable.
A normative claim in Paper III is evaluated through a declared interpretive question over an admitted
historical domain. A representational decision in Paper IV includes the choices that establish that domain,
the permitted evidence and questions, and the consequential uses of a reduced record. These distinctions
define the scope of Table 26.

The interfaces are informative because conclusions from one paper do not automatically establish
those of another. Suppose a formal preservation test identifies two stipulated histories assigned the same
reduced record, although a declared query distinguishes them. Within its domain the test establishes
a failure of exact recovery. It does not by itself establish that the omitted query concerns a legitimate
entitlement, that an institution could have collected the needed evidence, or that its omission caused a
harmful outcome. Paper IV requires investigation of the representational choices and accessible alter-
natives. Paper II becomes relevant where a competent procedure can consider a challenge, and Paper I
only where the conditions of value circulation and generative capacity are also at issue. The resulting
inquiry remains composite: four distinguishable claims need four distinguishable forms of support.

The reverse direction is equally important. A legally competent reviewer might authorize the contin-
uation of a model after a reasoned challenge. That authorization can establish a fact about a particular
decision procedure. It does not prove that the retained representation preserves each defensible norma-
tive question, nor that the underlying arrangement provides a just distribution of generative opportunities.
A correct aggregate may leave a separate historical claim unresolved. Conversely, an independently cor-
roborated complaint can be normatively significant even where it does not supply a complete causal
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explanation for aggregate social or ecological change. The cross-paper interface should record these
residual questions explicitly.

Constructed case: ecological loss within a shared institutional record. Consider a hypothetical
federation that records cooperative returns and environmental obligations in one reporting system. Its
published indicator shows stable aggregate productive capacity, while a protected inquiry records local-
ized deterioration in access to a shared wetland. The first task is to determine whether that report and the
localized account describe the same admitted historical domain and whether their categories support the
ecological question under review. If two histories have the same public indicator and different answers to
the declared ecological question, the Paper III preservation criterion diagnoses the informational limita-
tion of that indicator. Paper IV then investigates who chose the categories, what evidence was admitted or
excluded, what alternative records are available, and which authority can receive a protected correction.
Paper II would examine any review pathway and actual implementation. Paper I would motivate a sepa-
rate investigation of whether institutional rules contributed to the diminution of regenerative capacities.
None of these steps substitutes for the others: the observed aggregate trend, a formal counterexample,
procedural accessibility, and the existence of a generative harm are different findings.

This hypothetical case also reveals possible negative results. Additional ecological records might
establish that the initial report was explicitly limited to economic production and had never been au-
thorized to adjudicate ecological obligations. A competent existing audit might already document and
address the localized loss. The supposed capacity erosion might be due primarily to an environmental
event unrelated to the federation’s policies. Under those conditions, the representational investigation
could remain useful as a clarification of scope while offering little incremental explanation of responsi-
bility. The research should permit that conclusion.

Constructed case: protected evidence and public abstraction. Consider a second hypothetical insti-
tution in which the detailed record required to examine a claimant’s standing contains confidential tes-
timony. A public aggregation may deliberately omit the identifying features necessary for the standing
query. The reduced public record is insufficient for exact reconstruction, as defined relative to that query
and its admitted histories. Yet this finding supplies no general reason to publish the protected testimony.
The relevant institutional question is whether an appropriately competent and independent reviewer can
obtain or verify the evidence under lawful safeguards, communicate a reasoned outcome, and ensure
any justified correction reaches the consequential decision process. Paper III clarifies the audience- and
query-relative adequacy question; Paper IV investigates the disclosure and authorization choices; Paper
II examines the effective contestation route. The privacy obligation and the substantive claim require
independent justification. This is a case in which maintaining an incomplete public description may be
part of a defensible representational arrangement.

These examples lead to a practical rule for interpreting the research programme. A cross-paper claim
should identify the record on which it rests, its historical and interpretive scope, the institutional com-
petence involved, and the kind of conclusion asserted. For instance, a claim that a correction improved
generative conditions would need evidence of the correction, its transmission and authorized use, and
a credible comparison of the conditions with relevant alternative explanations. A claim that a question
was not recoverable from a specified reduction would need the defined functions, admitted domain, and
an appropriate loss witness. A claim that a remedy was owed would require substantive legal or ethical
premises whose authority cannot be supplied by the loss witness alone. The methodological advantage
sought in Paper IV is the ability to keep these claims connected without making them interchangeable.

A comparative audit could therefore test two separate outcomes. The first concerns discriminating
information: whether the additional cross-stage inquiry identifies consequential distinctions overlooked
by a competent audit using established provenance, qualitative and institutional methods. The second
concerns institutional uptake: whether appropriately authorized actors can evaluate those distinctions
and provide reasoned dispositions while observing confidentiality, administrative feasibility, and rights
of affected parties. These outcomes should remain distinct. A demonstration of improved detection estab-
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lishes no general entitlement to correction, and a completed review establishes no general improvement
in justice or regenerative capacities. Appendix B specifies a prospective comparison that may evaluate
these differences; its results remain unobserved.

Appendix C operationalizes these distinctions through a structured transfer record and a terminol-
ogy concordance. The proposed cross-paper consistency criterion is accordingly modest: conclusions
should retain their original domains and warrant types when they are used in another manuscript. For-
mal relations among representations can support diagnostic questions, normative theories can justify why
certain claims deserve attention, and institutional studies can assess the actual operation of review and
remedy. Their joint application can enrich an investigation when each transfer is independently docu-
mented. Where the transfers fail, the failure itself should be reported as a substantive boundary of the
programme, rather than concealed within an apparent theoretical synthesis.

The differential evidence register in Section 6.7 adds a qualification to cross-stage review. A dis-
crepancy in published outputs may arise from protected withholding, procedural exclusion, technical
non-observation, or other causes; each requires a distinguishable evidential basis and an independently
justified access procedure. The framework accordingly treats safe limits on evidential acquisition as
constraints on the research method, while preserving uncertainty in judgments that cannot be respon-
sibly corroborated. This remains a proposed audit discipline, subject to comparison with established
institutional and qualitative methods.

The feedback analysis in Section 8.7 places a further limit on static comparisons. The introduction of
ameasure into consequential use can influence who is registered, how a practice develops, which external
burdens remain unmeasured, and what an evaluator can infer about alternative policies. Accordingly, an
internally correct baseline description may support a narrower conclusion than an institutional forecast
about its continued deployment. A responsible comparative audit must preserve the possibility of genuine
improvement, adverse displacement, and inconclusive attribution, rather than interpreting every response
to a metric as misconduct. The additional evaluation questions in Appendix B.5 are prospective and have
not been tested.

The responsibility-interface inquiry in Section 8.8 introduces a further qualification concerning in-
stitutional succession and dispersed powers. A documented data custodian, an authorized user of an
indicator, and a competent review forum may be different actors. Traceable contribution, institutional
answerability, causal influence, and justified remedy must therefore remain separate findings. A pro-
posed typed interface records the stage, actor, forum, evidential basis and scope of competence, while
allowing unresolved or protected entries. This interface neither allocates legal liability nor establishes
blame. Its incremental value should be assessed through independently adjudicated, protected compar-
isons against existing public-law, organizational and professional arrangements, including adverse results
from erroneous attribution or excessive surveillance. The prospective test in Appendix B.6 has not been
implemented.

9.14 Remedial disconnection and the limits of participation

The authority to correct a source record and the authority to reconsider a consequential decision may be
divided between institutions. Section 8.9 models this separation without supposing that a successful evi-
dential challenge generates a legal entitlement. One configuration permits a record custodian to correct a
classification while leaving the decision maker without reopening powers. Another provides a competent
decision maker with no permissible route to the protected evidence. The relevant questions are, respec-
tively, whether information can be examined, whether a competent forum can act on that examination,
and which response is justified after competing rights and institutional duties are considered.

Routine case-review statistics can conceal another failure: a person may be absent from the admissi-
ble category itself. An investigation should code separately the absence of a submitted complaint, unsafe
or prohibitively burdensome access, a jurisdictional rejection, a merits decision without alteration, and
an effective reconsideration. These categories imply different defects and different possible remedies.
Negative cases matter equally. If established review already links sound evidence with a competent
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body and produces reasoned dispositions, an added audit layer may confer little value or impose unnec-
essary disclosure and administrative costs. The proposed comparison in Appendix B.7 treats the legal
and ethical grounds of any reopening as questions external to the formal reachability relation.

9.15 Contestability at institutional boundaries and warranted closure

Continuity of a claim is not equivalent to indefinite preservation of every personal record. Section 8.10
distinguishes a documentary chain, an admissible evidential pathway, a competent review forum and
an authorized disposition. A complete archive may coexist with a jurisdictional boundary, while an
independent lawful procedure may remain usable after the originating database has been deleted. For
a specific challenge, the study must document referral permissions, accessible alternatives, evidential
provenance, effective notice, and the reason for any closure.

The strongest tests concern changes in codebooks, service contracts or reviewing authorities for
which procedural discontinuity is plausible. A missing handoff should not be inferred solely from ab-
sence of a recorded complaint: the claimant may have been unable to access the forum. Conversely,
an unbroken version history does not create remedial competence. Comparison with already effective
independent review, including its confidentiality and finality protections, can show that an added lineage
register is redundant. The proposed protocol in Appendix B.8 preserves uncertainty about unobserved
claims and differentiates lawful closure from unresolved exclusion. Actor–forum accountability and par-
ticipation design are relevant conceptual precedents, although neither supplies case-specific authority [6,
17].

9.16 Plural harms, procedural priority, and remedial restraint

Once relevant distinctions and competent fora have been identified, competing remedies require sub-
stantive judgment. Section 8.11 separates urgency of review, admissibility of a proposed response, and
its merits in relation to other permissible options. Incomparability under a stipulated partial order does
not imply that a decision maker should refrain from acting: applicable law may require timely action, a
temporary safeguard, or a reasoned refusal. The model records the conditions under which an ordering
is asserted, leaving its moral and legal justification open. Scholarship on plural and potentially incom-
mensurable values motivates caution against replacing heterogeneous interests with one score [44].

Empirical comparison must account for costs to people who do not appear in successful-appeal statis-
tics. A more elaborate procedure may reduce mistaken decisions while increasing disclosure risk, dis-
placing administrative capacity, or delaying protection for other claimants. Researchers should record
safe ascertainment, urgent safeguards, resource displacement, justified dispositions and relevant third-
party consequences separately. A mature review procedure that achieves equivalent or better results
with fewer burdens would limit the proposed interface’s incremental value. Appendix B.9 defines the
prospective measures without determining a general priority rule.

9.17 Ethical criteria as governed and revisable objects

A challenge may concern the admission rule used to decide which challenges can be heard. Section 8.12
distinguishes review of an individual classification from review of categories, evidential conditions, par-
ticipation rules and evaluative priorities. Proposition 8.7 establishes only that an accepted-case register
can be compatible with distinct histories of off-register exclusion. A case study therefore needs indepen-
dent evidence about the potential claimant population, the scope of review competence and the conse-
quences of a revision; the proposition does not select a just jurisdiction or grant standing.

An adequate revision record should indicate the disputed rule, the authorized decision-maker, the
reasons for admitting or rejecting the request, treatment of pending claims, and safeguards for protected
or absent third parties. More participation is not independently proof of better outcomes, and complete
version histories may coexist with substantively inaccessible rule review. Fraser’s attention to contested
frames of justice and Anderson’s account of democratic-epistemic learning support the philosophical
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inquiry, but their distinct normative commitments are not adopted as a ready-made institutional proce-
dure [15, 3]. Appendix B.10 sets out comparison against competent existing arrangements, including
inconclusive and adverse findings.

9.18 Reflexive governance, justified closure and normative transformation

The problem of recursive rule review concerns the institution’s authority to revise the criteria that de-
termine which revisions it considers. Proposition 8.8 is a reachability statement: if every internally
reachable rule state excludes a specified meta-challenge, internal procedures alone cannot establish its
consideration. The statement offers no proof of the challenge’s normative validity and no prescription for
an external forum. A competent institution may reasonably reject, defer or limit a claim, subject to appli-
cable duties and reason-giving requirements. The relevant distinction is between a justified disposition
and exclusion that cannot be independently examined.

Revision can alter the evidential population, the costs borne by existing applicants and the practi-
cal consequences of disclosure. Assessment must therefore distinguish conferred authority, evidential
adequacy and substantive ethical justification, while tracking plausible rival explanations for any ob-
served changes. Independent oversight may already provide the needed route; conversely, new review
procedures may compromise safety, delay mandated decisions or merely reproduce the earlier admission
boundary. Appendix B.11 treats these cases as prospective comparisons rather than empirical confirma-
tion of the proposed governance model.

9.19 Integrated Warrant Architecture for Representational Accountability

The purpose of this subsection is to consolidate the manuscript’s conditional results into an integrated
account of institutional representational practice. Sections 2–7 identify information and review problems
at distinct representational stages. Section 8 examines feedback, distribution of competence, institutional
succession, remedial prioritization and revision of evaluative frames. Integration requires an account of
how those inquiries bear upon one another while respecting their different objects. The resultingwarrant
architecture is a proposed method for organizing investigation. It specifies which transitions require
justification, how failure at one transition can affect later inquiry, and what evidence might change the
analysis. It is neither an all-purpose moral decision procedure nor a condition sufficient for a legally
valid remedy.

An inquiry-indexed pathway and its scope. Let u denote a specified consequential use, q a declared
question whose relevance is independently open to challenge, and k an identified institutional configura-
tion. An accountability inquiry identifies the admitted history domainHk, its representational policy and
recorded outputs, admissible supplemental evidence, access arrangements, competent fora, possible dis-
positions, and the criteria under which those elements may be revised. The configuration is not assumed
to be a snapshot of an ontologically given present. It identifies a historically and institutionally inter-
preted setting in which claims and records may have documented dependencies; comparisons between
configurations require an expressly justified ordering or transformation relation.

A useful coding device for a claim episode is the typed warrant profile in Equation 28. Here the
subscripts identify separate assessments, and the three-valued entries record corroboration, a warranted
negative finding, or unresolved evidence, rather than moral approval or disapproval.

W(q, u, k) =
(
wquestion, wevidence, waccess, wcompetence, wtransfer, wresponse, wframe

)
∈ {1, 0, ?}7. (28)

The question entry asks whether a material question and its domain have been specified and defended for
this inquiry. The evidence entry concerns the information available for answering it, including indepen-
dent corroboration and uncertainty. The access entry records whether a legally and ethically permitted
route to relevant information exists for an authorized reviewer. The competence entry records a verified
forum and its powers for the specific claim. The transfer entry concerns any required propagation across
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representational, organizational or decisional dependencies. The response entry concerns institutionally
available actions and their constraints, while the frame entry concerns the potential for a challenge to the
rules setting admission, standing or evaluation criteria. Each field must be accompanied by its evidence,
interpretation, responsible assessor and relevant restrictions; a numeral alone has little meaning.

This profile is a disaggregated diagnostic register. Its components are not commensurable quantities,
and no sum, product, threshold or lexicographic ranking is proposed. A zero may indicate a reasoned
absence of competence, an absent document, a justified exclusion of access, or a failure of an attempted
transfer, depending on the field and record. An unknown value may be appropriate when the governing
authority or independently ascertainable claim population cannot be established. The same observation
can support competing normative conclusions under different lawful purposes or protected interests. In
particular, a positive frame-review entry does not certify democratic legitimacy, and a negative entry
does not independently establish injustice.

Noninterchangeable limits across the pathway. Several elementary results in the manuscript acquire
a clearer relation when considered in this register. The fiberwise preservation conditions in Section 4 ad-
dress whether a declared answer is recoverable from a stipulated reduced representation. Proposition 8.2
shows that deterministic composition cannot restore a distinction already collapsed if its only input is
the collapsed output. Such a representational cut can remain even when every institution handling the
later record acts competently. New admissible evidence may change the effective information channel,
as Equation 14 makes explicit; the original reduction does not thereby retrospectively retain a distinction
it had discarded.

A different, institutional cut, arises when relevant evidence can reach an actor who lacks the power
to reconsider the consequential use. The responsibility-interface and authority-separation analyses in
Section 8 show why a documentary path, an answerability forum and an effective remedial route must
be verified separately. Proposition 8.4 supplies a narrowly specified indistinguishability example: equiv-
alent accessible logs can coexist with distinct authorized remedy routes. Proposition 8.5 establishes an
additional point about composition: a sequence of nonempty local referral relations need not yield a com-
patible end-to-end route for a particular claim. Information preservation, available review and effective
competence consequently refer to different types of conditions.

A third, evaluative cut, occurs when a process for correcting admitted claims cannot consider whether
its own admission or revision rule is warranted. Proposition 8.7 limits conclusions that can be drawn from
an accepted-case register about independently ascertainable recognition gaps. Proposition 8.8 addresses
a narrower reachability question for internal-only rule-review transitions. Neither result determines right-
ful standing or mandates indefinite reopening. A legally independent forum, a protected procedure, or
warranted closure may alter the institutional assessment without altering the validity of the elementary
formal observations. Table 27 brings these distinctions into a single documentary map.

A comparative construction. Consider a hypothetical programme that allocates support through a
published completion-rate indicator. Two eligible requests can generate the same published success rate,
although one history contains an unsuccessful protected appeal and the other does not. An authorized
archivist in either configuration can retain the original evidence; a public summary cannot recover that
distinction by itself. Suppose further that a reviewing office receives notice of the discrepancy. In con-
figuration k1, that office can demand reasons and refer the matter to a decision-maker competent to
reconsider the allocation. In configuration k2, the same notice is received but the office’s powers stop at
correcting an archival category, and the referring rule does not authorize the decision-maker to reopen
the allocation. The public aggregate and the recorded acknowledgement may be identical; the competent
routes differ. Finally, in configuration k3, an independent body can hear a challenge to the eligibility cri-
terion itself, subject to protected participation and an authorized decision about pending cases. These are
stipulated differences, not observations of real administrative conduct or claims that a particular remedy
is owed.

The comparison generates distinct research questions. To identify the appeal-related distinction one
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Table 27: Integrated cross-stage warrant map. The categories are proposed audit questions, not univer-
sally mandatory procedural steps or a ranking of ethical values.
Inquiry register Illustrative evidence and verification Question left open by that verification

Question and domain Purpose, eligible histories, alternative
questions, evidence of omitted accounts

Which questions and participants warrant
recognition?

Representation and
evidence

Policy version, coding record, collision
test, protected independent evidence

Is a retained distinction reliable and material to
the actual use?

Protected access Authorized disclosure rules, reviewer
access, safety assessment, recorded
refusals

Does the information flow respect confidentiality
and third-party interests?

Answerability and
competence

Delegation, jurisdiction, forum powers,
reasons and challenge procedures

Can this forum reconsider the claim or merely
acknowledge it?

Handoff and
dependence

Compatible versioned referrals, receipt,
dependency paths, implementation
evidence

Can a competent response reach the consequential
decision?

Feasible disposition Lawful options, material uncertainty,
urgency, rights screening and capacity
effects

Which action, if any, is substantively justified?

Revision of criteria Standing rules, scope challenges, revision
powers, pending-case treatment

Who can contest the criteria governing these
judgments?

needs independent evidence, with a justified permission to inspect it. To establish a right to reconsidera-
tion one needs the governing legal or institutional instrument and evidence of the actual competence of
the forum. To assess whether a remedy changed consequential use one needs records of reliance, a law-
ful disposition, and a compatible transmission route. To evaluate the eligibility rule one needs a warrant
for admitting the scope challenge and, where possible, independent ascertainment of affected interests
beyond the programme’s accepted-case log. Equal aggregate accuracy cannot answer these questions.
Conversely, discovering the hidden appeal does not demonstrate unlawful conduct or establish that re-
opening the allocation is warranted. This construction exhibits an analytical separation of warrants,
without claiming a new theorem or a validated policy intervention.

Institutional feedback and the selection of evidence. The architecture also clarifies the feedback ac-
count in Section 8.7. A category used to allocate resources may change how participants classify activity,
document need or attempt a challenge. Those practices in turn affect which histories are admitted under
a subsequent institutional configuration. Thus a pathway is not adequately described solely by a fixed
information-reduction chain when institutional use changes the production of its inputs. The appropriate
extension is a comparison of declared configurations and the evidenced transformations between them,
with attention to alternative causes. The formal profile in Equation 28 should consequently be versioned
together with the institution’s query family, categories, powers, disclosure rules and material policy de-
pendencies. A changed profile is evidence of a changed assessment record; it is not itself evidence that
the institution has become more ethical.

Care is needed where a correction alters the evidential population. If formerly excluded claims en-
ter the register, an increased number of detected omissions may indicate improved ascertainment rather
than deterioration in representational practice. If a new confidentiality rule reduces public case visibility,
lower published complaint counts may coexist with effective protected review, with harmful suppres-
sion, or with both in different subpopulations. A predeclared denominator and a secure independent
ascertainment strategy are therefore necessary for interpretable comparison when feasible. When they
are unavailable, investigators should report the resulting identification limit rather than infer an improved
or worsened condition from the administrative trend.

Plural values, response authority and the refusal of an ethics score. The final transition from a doc-
umented defect to a proposed remedy presents a substantive ethical question. Section 8.11 provides a
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constrained comparison of feasible responses under stipulated plural considerations. An accessible com-
plaint route may coexist with legally protected finality; restoring one claimant’s record may disclose an-
other person’s protected account; a narrow case correction may be available while category-wide reform
would require a separate mandate. Where the candidate actions remain incomparable, the documentary
profile does not license an arithmetic aggregation of rights, costs, uncertainty and urgency. Decisions
may still be required under applicable duties. Their justification must identify the authorized decision-
maker, the relevant substantive reasons and the consequences of chosen action or justified refusal.

The ethics of renormalization can therefore be stated more precisely as an inquiry into which distinc-
tions are made institutionally available for which justified questions, through which authorized evidential
and decisional relations, and with what consequences for the continuing ability to recognize and address
claims. This formulation covers the construction of descriptions, their institutional circulation, the gen-
eration of further records through consequential use, and the governance of the criteria for review. It
retains the earlier distinction between representation and reality: the investigative interface can be im-
proved without identifying the represented record with the full relational history, and without assigning
an automatic moral status to greater detail or broader access.

Comparative test and stopping conditions. An empirical assessment should compare a versioned
cross-stage warrant register with a mature, competent baseline combining case review, provenance doc-
umentation, confidentiality procedures and existing rule-change mechanisms. The primary inferential
question is whether the register improves the independent detection and authorized disposition of materi-
ally omitted distinctions, taking into account the burdens and adverse effects it produces. Observation of a
complete register alone is insufficient. A prospective investigation should report separately the accuracy
of coding, detection of off-register claims, lawful reviewer access, verified competence, decision-level
transmission, actual dispositions, harms to third parties, resource displacement, and changes attributable
to other reforms. Appendix B.12 specifies a bounded extension of the proposed protocol.

The register should be abandoned, simplified or restricted when competent existing processes per-
form equivalently with fewer burdens, when the required evidence cannot be acquired safely, when the
proposed classification imposes material interpretive distortion, or when the operative law and institu-
tional mandate prevent a proposed procedural step. This is a methodological stopping condition, not
a universal ethical verdict. The formal account supports a disciplined inventory of questions and evi-
dential dependencies. Evaluating legitimacy, protection, responsibility and justice remains the task of
domain-specific inquiry with affected participants and competent institutions.

9.20 Release Claims, Discriminating Tests, and Evidential Boundaries

A public-facing account of this inquiry should distinguish three levels of claim. The manuscript es-
tablishes conditionally mathematical facts about specified descriptions, observation channels, decision
dependencies, and permitted transitions. It proposes a cross-stage practice of specifying the question,
identifying the earliest relevant information or competence gap, and documenting the warrant needed
for review or response. It does not establish that this practice improves institutional outcomes, identi-
fies every affected party, creates jurisdiction, or yields a uniquely just remedy. These three claim levels
should remain separate in the abstract, any dissemination materials, and derivative applications.

The most discriminating empirical comparison is not whether an institution can fill all seven fields
in the integrated profile. It is whether its use reveals an independently corroborated issue that would
otherwise remain unrecognized, produces a lawful and justified opportunity for assessment or response,
and does so without imposing disproportionate investigative costs, risks, or losses of participation. A
positive demonstration would require at least: (i) predeclared questions and eligibility definitions; (ii)
independently acquired and ethically usable reference evidence for identified omissions, including plau-
sible off-register claims; (iii) a competent baseline such as an existing legal review, professional audit,
or archival investigation; (iv) documented differences in findings, reasons, or dispositions; and (v) as-
sessment of confidentiality breaches, false allegations, administrative burden, and displacement of other
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legitimate work. Evidence of complete registers or more recorded complaints alone would fall short.
The proposal could fail for principled reasons. A protected independent forum might already ex-

amine exactly the missing distinctions and provide a satisfactory response. A systematic register might
reproduce the original institution’s taxonomy and suppress a form of testimony that is difficult to encode.
It might generate new files with weak evidential provenance, incentivize strategic coding, increase bur-
dens on claimants, or expose protected third parties. It might also correctly detect a difference but have
no permitted path to change an allocation. These possibilities are not auxiliary exceptions: each is a
potential reason to narrow, redesign, or abandon the proposed procedure in the relevant setting.

A responsible release should also distinguish bibliographic verification from passage-level support.
Checked publisher descriptions, abstracts, metadata, and standards passages help establish what a source
is plausibly about; they do not demonstrate that every interpretive sentence in a long manuscript accu-
rately reflects the cited full text. Nor does successful compilation verify proofs, legal applicability, or the
comparative protocol. The accompanying audit records known limits rather than converting unfinished
checks into a declaration of publication readiness. The author’s approval and independent substantive
review remain necessary before this manuscript is represented as a finalized scholarly contribution.

9.21 Open problems and concluding synthesis

A prospective comparative protocol for examining the proposed accountability interface is specified in
Appendix B. Its design separates observable corrective processes from causal and normative conclusions,
and includes negative cases in which existing audit practices perform equally well or better.

The remaining problems fall into four connected research tasks. First, independently ascertain claims
beyond the currently admitted histories and questions, including ecological and relational dependencies
that resist existing categories. Second, determine when protected access, lawful referral and competent
review preserve actionable contestability across institutional changes. Third, study the legitimacy and
distributive effects of revising evaluative frames and allocating attention among claims, accounting for
third-party rights and the burdens of participation. Fourth, identify the incremental effects of any pro-
posed audit procedure against mature existing practice, including displacement, unsafe disclosure and
negative or inconclusive results. Each task requires the information and normative warrants appropriate
to its own question.

The integrated account in Section 9.19 provides a common language for these problems without
equating a completed register with legitimate action. Its claim is narrower and more useful: once a
representation becomes consequential, an investigation should be able to say which declared question is
at issue, where a distinction was lost or rendered inaccessible, what additional evidence is warranted, who
is competent to consider it, and whether an authorized response can reach the relevant decision. Failure
at any one interface warrants a specifically scoped inquiry, not an automatic condemnation; success at
each interface is not a proof of justice.

A completed inquiry may support several different dispositions, which should remain analytically
distinct. An independently corroborated representation may prove adequate for the declared question
while leaving other, unexamined questions open. A demonstrated informational omission may justify
record correction and a competent reconsideration procedure. A materially established omission may
also exceed the investigating forum’s authority, in which case the record should specify the permitted
referral, available independent forum, or reason for a justified institutional limit. Finally, an inquiry may
end with evidence too weak for a substantive finding, a protected source that cannot appropriately be
disclosed, or an off-register population whose relevant claims remain unknown. This last disposition
should identify uncertainty without classifying unobserved persons as compliant, unaffected, or ineligi-
ble. These are proposed documentary conclusions, not an exhaustive taxonomy of outcomes or a new
source of remedial power.

The ethical stakes reside in the practical and historical consequences of making certain accounts
actionable while others remain difficult to formulate, preserve, or contest. Those conditions may change
as classifications influence conduct and as the authority to revise classifications is itself challenged. A
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question-indexed, versioned examination canmake some dependenciesmore inspectable. It remains only
one instrument among legal, historical, ethnographic, technical, and participatory forms of judgment.
The paper’s bounded conclusion is that the responsible use of multiscale institutional representations
requires reasons that connect information choices to legitimate evidential and decisional processes, with
openness to justified revision. Whether the proposed integrated procedure supplies better reasons or
better outcomes than mature existing practice is an empirical and ethical question left for independent
testing.

A A Constructed Cross-Stage Accountability Demonstration

This appendix supplies a small reproducible demonstration of the cross-stage accountability interface de-
veloped in Sections 7–8. Its purpose is methodological: to isolate the relations among representational
sufficiency, admissible supplementary evidence, a version update, institutional competence, and conse-
quential reconsideration in a finite stipulated case. The accompanying source archive includes a JSON
case specification and a Python script using only the standard library. All cases, parameters, decision
rules, and outcomes are invented for illustration. They describe neither actual administrative conduct
nor observed improvement in justice.

A.1 Declared histories, questions, and information channels

Consider a hypothetical coastal-allocation programme receiving two admissible candidate histories, h0
and h1. Both histories contain the same exposure score, 7, below a stipulated general eligibility threshold,
8. They differ in a protected indicator q describing whether additional care-related vulnerability has been
established through an authorized evidential procedure: q(h0) = 0 and q(h1) = 1. The programme
publishes only the exposure score. With H = {h0, h1} and Rpub(hi) = 7, the published mapping
identifies these histories even though their answers to the declared question differ. Accordingly, there
exists no function f satisfying q = f ◦ Rpub on H . This is an application of the fiberwise criterion in
Equation 2, rather than a new mathematical result.

The indicator q is stipulated to be available in an independent, protected dossier. Its availability
does not settle whether that dossier is reliable, whether the indicated vulnerability should alter allocation
priorities, or whether disclosure is lawful. In the constructed example an authorized reviewermay inspect
the dossier under an explicitly specified access rule; the public index remains unchanged. The distinction
corresponds to the documentary separation between recorded provenance and warranted interpretation
discussed in Section 3. PROV-O supplies a vocabulary for exchanging provenance assertions, but it does
not independently validate the truth of a dossier or establish its institutional admissibility [47].

A.2 Versions, authority, and decision rules

Five replay conditions are defined for the history h1. Each condition specifies whether the originat-
ing source has been corrected, whether a notice of the new version reaches the downstream institution,
whether the receiving reviewer may inspect the protected dossier, whether a competent authority can
reconsider the decision, and which allocation rule has been adopted. In the flexible rule, a verified care
indicator permits eligibility in addition to the exposure threshold, subject to the stipulated competence
of the reviewer. In the fixed rule, eligibility depends exclusively on the exposure threshold. The labels
“flexible” and “fixed” describe assumed decision functions; neither receives ethical endorsement from
the example.

For this demonstration, the initial decision is a denial under the threshold-only information channel.
A source correction is recorded separately from notification, protected evidence access, and authorized
reconsideration. The downstream decision may change only if each necessary condition in the modeled
pathway holds and the applicable rule gives the corrected evidence decisional relevance. Table 28 reports
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Table 28: Constructed replay of a representational correction across institutional stages. The outcomes
follow the declared toy rules and are not empirical estimates.
Replay Correction and review pathway Decision Interpretive boundary

Baseline No source correction or protected
review

Denied Public score lacks the
declared distinction

Source-only Source corrected; downstream notice
absent

Denied Local correction has not
reached the user of the old
version

Notice-only Correction delivered; receiving body
lacks review competence

Denied A notification supplies no
independent reopening
authority

Authorized review Protected dossier admitted; notice
received; competent flexible-rule
review

Eligible Outcome changes under the
stipulated rule and evidence

Fixed-rule review Same procedural access; competent
reviewer applies binding exposure-only
rule

Denied Review occurs without an
altered substantive decision

the script-generated outcomes. The entries use a consistent history, exposure score, and protected vul-
nerability indicator so that the effects of stipulated institutional differences can be seen without changing
the underlying case.

The result in the authorized-review condition is a logical implication of the assumed rule and inputs.
It cannot establish the causal effect of an audit in an actual organization. In particular, the fixed-rule case
demonstrates that evidential recovery, procedural reconsideration, and substantive outcomemodification
are distinguishable. The notice-only condition demonstrates that propagation of a corrected record does
not confer competence to reopen a decision. A separate legal inquiry would be necessary to determine
whether either rule, the access restriction, or the scope of reconsideration is justified under applicable
law. The contestation arrangements studied by Kaminski and Urban concern algorithmic decisions and
provide a comparative procedural precedent, not a universal rule for the invented programme [24].

A.3 Replication, comparison, and failure conditions

The bundled file examples/replay_cases.json specifies the candidate histories and the five replay
conditions. The bundled script examples/replay_accountability.py evaluates the declared cases,
asserts that the public score cannot recover q across the candidate histories, and checks the resulting
decisions against expectations. It also verifies that an admitted protected dossier does not automati-
cally change the decision under a binding exposure-only rule. No personal or confidential records are
processed. Running the script reproduces the internal logical outcomes, and its tests can reveal an incon-
sistency between the prose, the source specification, and the stipulated decision functions.

A substantive evaluation of the proposed interface would require a stronger comparator than a public-
score-only baseline. An institution may already combine record correction, qualitative review, prove-
nance assessment, and competent appeal. Accordingly, a research design should compare the cross-
stage interface with such a mature practice. Investigators would need to measure additional material dis-
tinctions identified, mistaken causal attributions, unsupported remedies, administrative and participant
burdens, adverse disclosure events, and the quality and practical effects of institutional reasons. The
comparison should also evaluate decisions that remain unchanged after reasoned review and claims that
cannot safely be disclosed. A finding that an established process offers equivalent or superior outcomes
at lower cost would qualify the proposed interface’s incremental utility.

The demonstration therefore establishes only internal reproducibility within an explicit finite spec-
ification. Its ethically significant questions remain open: whether the protected indicator deserves de-
cisional priority, how reviewer competence is constituted, whether rejected claims can obtain standing,
how evidential errors are corrected, and how the burdens of disclosure and reconsideration should be al-
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located. These require independent empirical, legal, historical, and normative inquiry. The worked case
is a device for exposing dependencies in an evaluable form, consistent with the manuscript’s bounded
conception of representational accountability.

B A Prospective Comparative Evaluation Protocol

The constructed replay in Appendix A establishes internal consistency for a stipulated decision system.
This appendix specifies a distinct, prospective strategy for investigating whether the paper’s proposed
cross-stage accountability interface adds practical value to existing institutional auditing. Its role is to
make the proposed comparison open to critical inspection before cases are selected or outcomes are
observed. The protocol is a research design, rather than a report of an implemented study. No institu-
tions, participants, interventions, or evaluation results are claimed to have been recruited, observed, or
completed.

B.1 Research object and comparator

The intervention to be evaluated is a documented cross-stage representation audit applied to a conse-
quential institutional decision pathway. The intervention records the admissible historical domain and
the declared question family; reconstructs the admission and classification stages; identifies the versioned
representation consumed by a downstream body; specifies the authority that could receive a correction;
and records whether the correction receives an admissible review and a reasoned disposition. This is a
documentary and interpretive procedure, supported where appropriate by existing provenance records. It
is not a new statutory entitlement, an automatic correction system, or an intervention that independently
determines substantive outcomes.

The comparison condition should be a mature, reasonably resourced institutional process for case re-
view, provenance checking, qualitative investigation, and independent escalation where relevant. Com-
paring an elaborate protocol against a record-keeping system without basic review facilities would exag-
gerate its incremental benefit. The operative comparison therefore concerns the additional distinctions
identified, transmitted, and competently evaluated, together with the costs and harms of obtaining them.
Organizational auditing scholarship offers relevant precedents for a lifecycle view [40]; the particular
comparison remains a proposal for investigation.

The evaluation is concerned with three separate objects: (i) representationally material distinctions,
(ii) the successful disposition of a claim through a competent review pathway, and (iii) substantive insti-
tutional outcomes. The first may be established by documentary reconstruction; the second requires
recorded procedural action; the third additionally requires defensible causal and normative analysis.
Counting any of these as an interchangeable measure of ethical improvement would collapse the paper’s
central distinctions.

B.2 Study population, inclusion, and sampling

A possible observational unit is a claim episode: a request, concern, or challenge related to a consequen-
tial representation, together with the institutional history relevant to its handling. Episodes can be nested
within institutions, programme domains, and decision pathways. The unit must be fixed before data
collection, with rules for repeated filings, merged claims, referrals, and multiple represented subjects.
Institutions may differ in competence, resource availability, information infrastructure, and conditions
of public access. Such differences warrant stratification or explicit contextual analysis rather than auto-
matic pooling.

The largest selection problem concerns episodes absent from official registers. An administrative
dataset conditions observation on prior recognition and intake. A defensible sampling frame should
therefore combine, where lawful and feasible, institutional registers with separately collected evidence
on unsuccessful submissions, rejected intake attempts, community reports, and archival discrepancies.
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The independent channels require informed and voluntary participation, protected handling, and attention
to who is able to come forward. These measures improve coverage without guaranteeing that every
affected claimant becomes observable. Where the wider population cannot be characterized, findings
must be restricted to the observable or independently reconstructed population.

An evaluation should record a flow of sampled episodes through eligibility, evidence availability,
admission, review and outcome ascertainment, distinguishing absence of documentation from an affir-
mative determination that an event did not occur. The protocol does not prescribe a universal number of
episodes or institutions; power, precision, recruitment burden, costs, and the heterogeneity of exposure
should be established through a context-specific feasibility analysis and a publicly documented rationale
before the evaluative analysis.

B.3 Intervention assignment and causal interpretation

When ordinary legal protections and access to remedy can be maintained for everyone, a prospective
study may compare a standard audit workflow with the same workflow augmented by the cross-stage
interface. For example, the additional documentary audit could be introduced sequentially across com-
parable teams under an authorized implementation plan. Such an evaluation should preserve standing,
legal representation, review competence, and obligatory safeguards under both conditions. Allocation
of protections, access to evidence, or ordinary appeal rights as experimental variables would require a
different legal and ethical justification and is outside the present proposal.

The causal question must define the intervention, assignment unit, start of exposure, comparison pro-
cess, follow-up rules, and outcome before analysis. The target-trial formulation developed byHernán and
Robins provides a methodological precedent for clarifying a comparison even when feasible evidence
is observational [20]. Where randomized introduction of the supplemental audit is infeasible, candidate
alternatives include closely documented matched comparisons, staggered implementation with indepen-
dently supported identifying assumptions, and structured process tracing. Such designs should report
plausible confounding by case severity, staffing, legal entitlements, public enforcement, resource trans-
fers, documentation quality, and changes in claimant composition. An observational association is not
sufficient to establish the effect of the proposed interface.

If an institution adopts the augmented protocol precisely because it has experienced an unresolved
failure, differences between audited and unaudited cases may reflect this prior failure. Similarly, skilled
reviewers may both choose the new protocol and improve case handling independently of it. These
mechanisms require attention in analysis andmay preclude a causal conclusion. The study should present
noncausal descriptive comparisons when the identification assumptions are unpersuasive.

B.4 Endpoints, denominators, and independent adjudication

The proposed primary endpoint is the proportion of pre-specified, independently eligible episodes for
which a material representational omission is both (a) corroborated by an independent adjudication pro-
cess and (b) transmitted to a competent review body with a recorded disposition within an explicitly
declared observation horizon. An omission is material only relative to a predeclared question and a
specified institutional use. The independent assessors should review protected evidence under approved
access arrangements, with a procedure for contesting their own classification and recording disagreement.
Their adjudication remains fallible and should not be described as an ethical ground truth.

Secondary endpoints should be reported separately: identification of previously unregistered claims;
accuracy and timeliness of correction notices; access to competent reconsideration; quality and speci-
ficity of reasons; reversals or modifications of decisions; persistence of substantive effects; participant
time and financial burdens; administrative costs; error in attribution; and confidentiality or retaliation
incidents. Unchanged decisions after meaningful review require a distinct category from cases in which
no review occurred. Increased detection of omissions can initially raise recorded failure counts; interpre-
tation must therefore distinguish greater observability from worse institutional performance.
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Table 29: Proposed comparative evaluation ledger. Each endpoint requires a separate source and an
explicit limitation.
Assessment domain Required evidence Principal interpretive limitation

Claim coverage Registered episodes and independently
sourced intake attempts

Unseen claimants and self-selection remain
possible

Representational
omission

Versioned source, declared question,
independent admissible dossier

Corroboration depends on a contestable
interpretation

Correction delivery Audit log, recipient acknowledgement,
authority map

Delivery does not imply competence or
reconsideration

Reasoned review Review order, disposition, reasons,
opportunity to challenge

Procedural completion does not settle moral
legitimacy

Substantive
consequences

Decision records, enforcement,
resources, affected conditions

Concurrent interventions and confounding may
explain changes

Safety and burden Access logs, adverse-event reports,
participant testimony, cost records

Underreporting and differential vulnerability affect
measurement

The denominator for each endpoint must be stated. Reporting a success rate only among cases admit-
ted for review can conceal exclusion at intake. Reporting success among all received cases can obscure
unrecorded claims. Where the number of potentially affected but unobserved episodes is unknown, an
overall coverage proportion cannot be identified from the official register alone. The evaluation should
present the defensible observed denominator and, when data permit, transparent sensitivity bounds under
declared assumptions about nonregistration and missing outcomes.

Table 29 summarizes evidential distinctions that must remain visible throughout the evaluation.

B.5 Policy reactivity and longitudinal interpretation

A prospective evaluation should additionally identify whether the audit intervention, the announced out-
come measure, or a subsequent institutional use could change the production of the observations being
assessed. Before collecting outcomes, investigators should register the operative version of each indica-
tor, material incentives attached to it, changes in intake and eligibility definitions, and the locations at
which protected or independent sources may provide admissible corroboration. Where organizational ar-
rangements permit, a process study could compare periods or units subject to different forms of indicator
use, taking account of concurrent policies, exposure, anticipation, and possible spillovers. Such compar-
isons would require case-specific identification assumptions; the protocol claims no general treatment
effect from a descriptive trajectory alone.

The analysis should separate a rise in actual service quality or accessibility from a rise in coded com-
pletion and should preserve information about who enters the measured denominator. Any indicators
used to evaluate the audit must themselves be assessed for incentives to selective reporting. Investiga-
tors should predeclare possible contrary results: no detectable reactive change; genuine improvement
without record distortion; changes attributable to independent administrative reform; and unresolvable
confounding. The inclusion of the reactivity module should be evaluated for additional detection, re-
viewer burden, safety, and cost relative to the comparator. Research participation, secure records access,
adverse-event handling, and decisions to modify operational indicators remain subject to competent in-
stitutional approval. This module is a proposed safeguard against interpretive overreach, not an imple-
mented longitudinal study.

B.6 Distributed answerability and institutional-succession module

The additional responsibility-interface procedure in Section 8.8 is an unimplemented audit component.
A prospective comparison would examine whether this component detects material gaps in institutional
answerability beyond those identified by a mature existing audit with competent reviewers. The study
should define the critical operations Su from each use context before assessing coverage, document how
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Table 30: Prospective responsibility-interface evaluation with comparison against an existing authorized
audit.
Endpoint Proposed independent evidence Important rival explanation or harm

Forum identification Mandates, referrals, reviewer reasons and case
records

Competent route already exists but is
underdocumented

Correction reach Versioned decisions, transmission records,
receiving-body disposition

Decision unchanged for sound
evidential or legal reasons

Succession handling Transfer instruments, record retention, access
grants and residual powers

Programme change unrelated to
representational use

Attribution discipline Blind review of sampled contribution and
authority claims

Increased false attribution or improper
disclosure

Claimant burden Safeguarded reports of access costs, delays,
withdrawal and safety concerns

Self-selection and unobserved chilling
effects

Su may be contested, and record any operations added following protected, independently corroborated
challenges. Treating the initially enumerated roles as the true universe of affected operations would risk
reproducing the very exclusions under review.

For each sampled claim episode, independent reviewers could assess five separate outcomes: (i)
a supported record of who carried out the material operation, (ii) a supported account of the legal or
institutional competence governing that operation, (iii) the availability of a competent actor–forum an-
swerability route, (iv) the capacity of that route to transmit an admissible correction or reasoned refusal
to a consequential decision, and (v) a separately evaluated explanation of causal contribution and norma-
tive response, where such conclusions are appropriately within scope. Disagreements about any of these
outcomes should be coded rather than converted to a binary judgment. An error in assigning a named in-
dividual responsibility must be treated as an adverse outcome, even if it improves nominal completeness
of audit fields.

Table 30 summarizes the independent evidence and alternative explanations relevant to this prospec-
tive responsibility study.

The design should record non-registration, refusal of participation, and access restrictions as distinct
sources of uncertainty. A protected reviewer might corroborate a missing forum while being legally
unable to disclose the underlying testimony to the research team. This may yield a bounded procedural
finding without establishing individual fault, revealing the confidential record, or permitting a claim-
specific remedy. Evaluators should pre-specify a means of handling such partial findings, rather than
making unrestricted disclosure an implicit condition of an audit’s success. Confidentiality breaches, retal-
iatory contact, adverse misattribution, and excessive demands on claimants belong among independently
monitored harms.

Cases involving institutional succession require separate sampling or explicit stratification. Apparent
gaps may be more common where custody, decisional power and review competence are dispersed; yet
an ordinary records-transfer failure, changed retention rules, or a legally final decision could also explain
the result. A useful comparison should ask whether the added interface improves the distinction among
these conditions, rather than only whether it increases the number of actors named in a case file. The
evaluation should allow for the possibility that less documentation, a protected referral and a clear public
explanation offer a better justified outcome than exhaustive contribution tracking.

Negative findings must be reported. The intervention may duplicate an existing organizational chart,
an established ombuds process, or an effective inter-agency review procedure. It may fail to provide
access to any forum with competence to change the consequential use. It may increase costs and the ex-
posure of personal information without improving independently corroborated dispositions. It may also
classify a case as institutionally “covered” while its initial list of operations excludes material claimant
experiences. Each would limit or defeat claims of incremental utility. As throughout this appendix, the
endpoint is the comparative performance of an investigable procedure, not proof that an identified route
provides substantive justice.
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B.7 Evaluation of authority separation and remedy reach

A supplemental prospective evaluation module should test whether the authority-separated audit in Sec-
tion 8.9 provides material information or improves independently justified dispositions beyond an effec-
tive established audit. Its central object is a declared claim–response pair: an independently eligible
concern, its stated evidential question, a specified response type, and the institutions whose competence
would be necessary to consider it. Each pair should be assigned a documented context and observa-
tion horizon; an asserted claim is not presumed legally valid merely because it is included in the research
frame. Sampling should include category-scope objections alongside individual coding errors and should
register the reasons cases are excluded. A review of only cases that successfully entered a formal appeal
would be insufficient to establish broad accessibility.

The first measurement separates claim reception from scope admission. Investigators would ascer-
tain whether a claimant had notice of an appropriate channel, could approach it without disproportionate
procedural or safety costs, and could have a question about the governing representation accepted for
consideration. The second separates evidential reach from institutional competence. Qualified review-
ers would check, under lawful access procedures, which evidence was available, which operations the
receiving forum could assess, and which independently documented mandates could connect its findings
to a potential responding body. A third measurement concerns action capability: whether a specified
legal, procedural, budgetary, or organizational power existed to consider a correction, prospective rule
revision, reconsideration, explanation, or other stated action. The research must avoid inferring one
capability from the presence of another.

For each claim–response pair, a structured record can therefore preserve at least four determinations:
(i) reliable evidence established, unresolved, or unavailable; (ii) question within, outside, or ambiguously
related to the reviewing forum’s scope; (iii) documented potential response route available, unavailable,
or indeterminate; and (iv) actual response and independently evaluated consequence. Reasons for miss-
ing routes should be classified separately, including the absence of authority, lawful procedural finality,
information access restrictions, insufficient resources, a protected third-party interest, and incomplete
documentary evidence. No automated aggregation should rank these causes morally. Assessors should
log uncertainty and contested interpretations, maintain role-specific access, and provide a protected dis-
agreement channel for the people represented.

A comparator study could examine independently adjudicated differences in the recognition of mate-
rial scope objections, accuracy of competence classifications, correct referrals to appropriately authorized
fora, proportion of eligible claims obtaining a reasoned disposition, time and burden until resolution, un-
wanted disclosures, and substantive effects where these are independently measurable. An increased
count of scope challenges could reflect improved observation without showing that the underlying insti-
tution became less just. Similarly, a referral recorded as delivered is not equivalent to an implemented
remedy. The analysis should report endpoints by programme pathway and relevant claimant access con-
ditions, while explicitly addressing selection into complaint submission and the possibility that protected
reports cannot be included in an unrestricted dataset.

The comparative protocol should include negative-control-like caseswhose review and remedy route
is already clear, and cases with a legitimate restriction on retrospective change. The former test redundant
documentation and possible burdens; the latter test whether the audit can distinguish a justified limit
from missing institutional competence. There should also be a scenario in which a reviewer can obtain
protected evidence but no public or cross-agency transfer is lawful. Correct classification of this casemay
require acknowledging uncertainty and preserving confidentiality rather than obtaining a larger number
of record transfers. Any inference that a missing route caused an adverse substantive outcome requires
a separately designed causal study; an authority map does not identify a counterfactual effect.

Before implementation, the research plan should determine how institutional mandates will be ver-
ified independently of the organization being evaluated, how conflicting legal interpretations will be
treated, what opportunities exist to challenge the study’s own category choices, and who will adjudi-
cate alleged researcher error or harmful disclosure. Protected community consultation may help reveal
question types excluded by the institutional register. It may also impose costs and expectations that
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the research is unable to satisfy. Safeguards should distinguish contribution to research from access to a
remedy, and prohibit implying that participation itself creates legal standing or an entitlement to decision
reversal.

The extension would be weakened if it merely documents a previously known separation, improves
apparent route coverage by narrowing the set of admissible questions, or increases successful referrals
without changing the quality or competence of decisions. It would be challenged more seriously by false
legal-attribution claims, harm to vulnerable people, or substantial costs without corroborated benefit.
These failure criteria should be predeclared. They preserve the distinction between a proposed diagnos-
tic instrument and justified institutional reform, whose distribution of powers and obligations requires
independent deliberation.

B.8 Prospective evaluation of contestability continuity

This module extends the authority-separation protocol with a study of documented claim transfer,
reconstitution and competent review across institutional changes. The empirical object is a claim–
question–response episode, which can cross representational versions or organizational boundaries.
Eligible episodes would include independently identified challenges to category scope, evidential
admission or consequential reliance, as well as routine corrections used for comparison. Configuration
changes must be verified from institutional instruments and operational records. The proposed graph
and handoff relations should be coded as a research representation of independently established arrange-
ments; unverified authority is classified as unresolved. The method makes no presumption of a general
entitlement to cross-boundary review.

Sampling should avoid conditioning exclusively on registered successful referrals. Where lawful
and ethically approved, independent observation can include public guidance, protected interviews with
intermediaries, oversight records, anonymized attempted referrals, and cases referred back as outside
scope. Investigators should compare periods or institutional situations with credible baseline support,
explicitly acknowledge selection into complaint channels, and predeclare which organizational changes
define an eligible handoff episode. Consent and data-protection requirements constrain every proposed
source. Constructed demonstration cases should remain separate from real observations.

For each relevant configuration, coders would extract the version-specific question and its declared
permissible interpretations; the authorized claimant or intermediary route; any permitted record locator;
and the competence to examine or act upon the requested issue. For each transfer, two independently as-
sessed codings should distinguish technical or documentary carriage from lawful and compatible claim
continuation. A coding of “route absent” requires adequate investigation of independently available sub-
stitute fora. “Undocumented”, “unverified”, “inapplicable” and “legitimately closed” should be retained
as distinct statuses. Reviewers should record disagreements and make only the minimum protected evi-
dence available to each role.

Proposed endpoints include (i) independently confirmed accuracy of route and jurisdiction classi-
fication, (ii) proportion of materially eligible claims with a safely usable route to a qualified reviewer,
(iii) evidence that a compatible intermediate state exists across a multi-stage transfer, (iv) availability
of a competent body to consider each declared response, (v) time, financial, learning and psychological
costs of making a challenge, (vi) actual dispositions and independently judged reasons, and (vii) privacy
incidents or suppression of participation associated with added linkage. These measures require indepen-
dent denominators and confidence intervals when empirical estimation is feasible. Favorable outcomes
and adverse consequences should be reported separately; an increase in complaint counts or favorable
dispositions alone does not establish a just process.

A strong comparator would use an adequately functioning pre-existing appeal, archival or profes-
sional process with similar resources. Analyses could test whether the proposed handoff dossier con-
tributes incremental detection of material claim losses or more accurate competent referrals once insti-
tutional mandate, case complexity, access to legal assistance, programme scale, and record quality are
accounted for. A preliminary paper-based simulated assessment of documented cases might precede
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ethically approved field research. Possible adverse results include higher exposure risk, mistaken attri-
bution of jurisdiction, unnecessary re-identification, delay to other claimants, and diversion of staff from
substantive service provision.

A prospective study should be interpreted conservatively if no safe external ascertainment is possible,
if baseline bodies already provide equivalent competent review, or if applicable law forbids the linkage
necessary for the proposed audit. In those settings, the continuity notation may clarify an interpretive
question without constituting an implementable intervention. It cannot itself justify retaining personal
information, override finality, create an appellate right, or supply normative agreement about an outcome.

B.9 Prospective assessment of competing challenges and remedial priorities

This module examines whether explicitly separating materiality, procedural urgency, institutional feasi-
bility and remedial justification improves the quality and safety of consequential review. It remains an
unimplemented study component, without recruited participants, observations, or estimated effects. The
intervention is a structured, question-indexed deliberation record supplementing an established autho-
rized workflow. The comparator is a mature procedure for triage, review, rights protection and reasoned
disposition, including existing priority-setting practices where applicable. An evaluated institution must
first document the legal and ethical basis on which any allocation or remedial decision may be made.
The added audit is not an independent source of jurisdiction.

Eligibility and unit of comparison. The primary unit for this module is a claim–candidate-response
deliberation episode within a documented institutional configuration. Episodes should be nested within
institutions, pathways and capacity settings for analysis, with safeguards against double-counting one un-
derlying complaint as several independent observations. Sampling should include independently ascer-
tained eligible claims outside routine registries when lawful, proportionate and safe; a system restricted to
accepted complaints cannot support conclusions about access for persons whose claims could not be filed.
An institution may make several decisions concerning one question, including a procedural scheduling
decision and a distinct substantive disposition. Each should retain its own authority, evidential horizon,
grounds and effects.

Predeclared observations and adjudication. For each included episode, qualified independent re-
viewers should record: the asserted material harm and its epistemic status; the reason for any urgent
scheduling; available and excluded response options; the legal and institutional warrant for each fea-
sibility conclusion; possible third-party interests; evidence-access restrictions; the declared evaluation
dimensions and limits on their comparability; uncertainty about plausible continuation scenarios; the
actual review or remedial disposition; adverse consequences; and the options for appeal or revision.
Missing, inapplicable, unverified and legally protected fields should be coded separately. Evaluation
should record whether a decision was explained, not classify an action as unjust merely because it was
refused. The existence of an adverse outcome should not by itself prove that the intervention caused it.

Table 31 identifies the proposed measures and negative cases for the remedial-priority module.

Analysis and comparison. The evaluation should prespecify how institutional clustering, different
triage mandates, changing capacity, claimant selection and safety restrictions will be addressed. A pro-
posed primary supplementary endpoint is the proportion of independently eligible episodes receiving a
timely, reasoned disposition through a verified competent route without an independently adjudicated
serious rights incident, with numerator, denominator, horizon and event definitions fixed before data
collection. It should be reported alongside urgent-protection access, unmet eligible needs, qualitative ac-
counts of contested values, time costs, disclosure incidents, and effects on other eligible claimants. These
quantities have different denominators and interpretations. An aggregate figure may be useful for com-
parison but should not be presented as a metric of overall ethical justice. Where designs permit causal
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Table 31: Proposed measures and falsifying observations for the remedial-priority module.
Domain Candidate measure or review Important limitation or negative case

Triage and protection Time or path to an authorized provisional
safeguard, conditional on verified eligibility

Slower protection despite improved
documentation

Reason-giving Independent assessment of the relevance,
intelligibility and reviewability of stated
grounds

Reasons already sufficient in standard
practice

Institutional authority Verified response competence and recorded
prohibitions or uncertainty

Apparent favorable outcomes achieved
outside lawful powers

Plural consequences Disaggregated outcomes for claimants, others
and service capacity

Aggregate gain disguises displacement or
rights injury

Safe participation Off-register ascertainment, burdens, protected
routes and assistance

Easier access only for well-documented
claimants

Uncertain comparisons Frequency and handling of incomparable or
unresolved options

False certainty or indecision introduced
by the audit

Reconsideration Independent availability of reasoned review of
the procedure and substantive choice

Appeals delayed or obstructed by
additional paperwork

estimation, any causal claim requires explicit intervention assignment or identification assumptions and
sensitivity analysis; otherwise results remain descriptive.

Contrary findings, stopping criteria and boundaries. A result against the intervention may occur
when established reviewers already recognize the necessary distinctions, when augmented recording
defers urgent action, when supposed robustness suppresses lawful discretion, when an ostensibly non-
dominated option causes an overlooked third-party rights violation, or when participants encounter new
learning, psychological or compliance burdens. The study should define independent safety review and
procedures for suspending an intervention whose recordkeeping causes serious harm. Records concern-
ing protected persons must not be made public as a price of reproducibility. External validation requires
qualified ethical and legal review, affected-party engagement where appropriate, and documentation of
reasonable dissent. An appropriately authorized and reasoned decision may remain contestable; that fact
is not evidence of procedural failure by itself.

B.10 Prospective evaluation of evaluative-frame governance

This unimplemented module asks whether a structured audit of changes in question scope, participant
standing and evaluative criteria improves the competent treatment of materially relevant challenges rela-
tive to established institutional rule-review procedures. The unit of analysis is a frame-challenge episode,
defined by a documented request to retain, amend or independently review a specified question, admis-
sion rule, evaluative dimension, or division of institutional authority. Episodes concerning mere correc-
tion of an entry should remain distinguishable, even if they motivate a broader scope inquiry. Inclusion
cannot depend exclusively on the body whose criterion is being challenged. Instead, a lawful indepen-
dent sampling channel would attempt to ascertain off-register attempts, protected referrals and rejected
scope complaints, with an explicit account of persons whose participation cannot safely be assessed.
Such procedures require context-specific consent, ethics and legal authorization; they are proposals, not
operational methods already tested.

Independent ascertainment and protected denominators. For an authorized sampling frame S, a
primary descriptive comparison may consider the proportion of independently eligible frame-challenge
episodes receiving a competent, reasoned disposition within a predeclared horizon. The denominator
requires independent adjudication of eligibility and may not be estimated merely from the administrative
register. Reports should give the separately established count of eligible observed episodes, a defensible
account of unobserved cases where available, the fraction whose eligibility could not be determined,
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Table 32: Unimplemented assessment module for challenges to evaluative frames.
Dimension Prospective observation Negative, uncertain or adverse result

Safe ascertainment Protected independent capture of registered and
off-register scope challenges

No lawful or defensible off-register
denominator

Challenge competence Verified rule-review authority and route for
disputes about standing

Referral without actual power to
consider the question

Epistemic engagement Reasons received, permissible disclosure,
independent assessment and documented dissent

Formal participation without
engagement or unsafe demands for
testimony

Rule change Explicit old and revised versions, type of revision,
treatment of pending claims

Ambiguous migration, covert
retrospective use, or lawful closure
misclassified as failure

Distributional effect Outcomes for newly recognized, previously
admitted and indirectly affected persons

Benefits for documented parties
accompanied by displacement or stigma

Review burden Learning, compliance and psychological costs,
delays, confidentiality incidents

Increased exposure, intimidation or
lower access despite better records

Comparator Established authorized appeal, policy consultation
or independent ombud process

Existing procedure performs at least as
well with fewer costs

and the method by which safe exclusions were handled. It may be impossible to identify an overall
participation rate without unjustified inference about unobserved persons. Disposition is distinct from
acceptance of a challenge, subsequent amendment, and improvement in consequential outcomes. Each
uses a separately declared interpretation and denominator.

Table 32 records candidate observations and limitations for evaluative-frame governance.

Intervention, comparators and identification. The proposed intervention is the addition of a typed
frame-change register, a protected route for scope questions where independently authorized, and inde-
pendent checking of rule-version transitions. The principal comparator is a mature, appropriately staffed
system already able to review changes in institutional criteria, not the absence of review. If assignment is
feasible and authorized, a clustered, staggered or matched comparison may be considered subject to safe-
guards against untreated urgent harm. No randomization or causal identification is presumed. Changes
in legal powers, service budgets, reviewer expertise, outreach, enforcement priorities, advocacy and the
composition of the claimant population are rival explanations. Contextual changes that materially revise
the comparator or the admissible question should be documented as such. Qualitative process reconstruc-
tion should test whether the additional audit information actually reached a competent decision maker
and affected reasons or dispositions.

Predeclared adverse cases and interpretation. The module must retain observations in which inde-
pendent review finds no supported recognition gap, legitimate standing restrictions, confidentiality-based
non-disclosure, or warranted refusal to amend an established criterion. It must also record whether frame
revision creates a stigmatizing category, undermines a protected relationship, delays urgent action, or di-
verts scarce review capacity. Where an affected party declines safe participation, the study should not
classify the absence of an interview as evidence that no interest exists. Conversely, speculative asser-
tions of universal affectedness should not override rules of relevance or legitimate jurisdiction. Findings
should be reported as documentary access, adjudicated competence, procedural decision, and observed
consequence, rather than compressed into an overall score of democratic legitimacy or justice. This mod-
ule reports no participant recruitment, empirical measurement, evaluated policy or legal determination.

B.11 Prospective study of recursive rule-review and meta-contestation

This unimplemented module examines whether the proposed differentiation of first-order complaints,
challenges to standing, and challenges to the revision procedure yields demonstrably better institutional
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Table 33: Planned observables and adverse cases for recursive rule-review.
Dimension Proposed observation Contrary or limiting evidence

Challenge type Independent classification of data, scope,
revision-rule and authority objections

Ambiguous levels or error-prone
classifier

Reachability Documented submission, lawful referral and
capacity for substantive consideration

Nominal referral without competence
or protected access

Reason quality Independently assessed response to the
challenged rule and material evidence

Formulaic response or selective
engagement

Rule lineage Versioned authorizations, effective scope,
pending-case policy, provenance

Undocumented change or false causal
attribution

Affected interests Protected off-register ascertainment, third-party
rights and practical costs

No safe denominator, displacement,
disclosure or retaliation

Comparator Existing appeal, consultation or rule-amendment
process

Existing mechanism performs at least
as well

Outcome Disposition, rule change and subsequent
consequences separately coded

Increased delay, unlawful action,
negligible benefit

review than an established competent comparator. Its unit of analysis is ameta-challenge episode: a doc-
umented attempt, including a protected or off-register attempt where lawfully ascertainable, to challenge
a rule governing which claims, evidence or revisions may be considered. A challenge may be sincere but
unfounded, or well supported but outside the programme’s lawful competence. The study must record
those possibilities separately. A completed consultation and a competent consideration of a challenged
admission rule are not interchangeable endpoints.

Candidate contrasts and ascertainment. An appropriately staffed existing statutory review or rule-
making arrangement is the primary comparator. The proposed intervention is an optional typed record of
the rule challenged, the applicable level of admission, the actual forum’s authority, the evidential protec-
tions used, and the trace of reasons and effects across versions. Study eligibility and sampling channels
would be defined in consultation with independent ethics and legal reviewers. Records of rejected portal
submissions, lawfully accessible referral logs, and consent-based independent submissions might com-
plement admitted cases where justified. Safe non-participation must not be interpreted as absence of
affectedness; protected claimant information must not be reproduced merely to improve the denomina-
tor. If eligibility beyond the observed population cannot be independently assessed, no system-wide
recognition rate should be reported.

Table 33 specifies proposed observations and contrary evidence for recursive rule-review.

Identification, independent judgment and stopping conditions. A study should predeclare the ob-
servation window relative to institutional decision sequences, analytic eligibility rules and the question
against which each outcome is assessed. The concept of Reachint in Section 8.13 is a logical comparison
set rather than an observed measure of governmental openness. Its empirical analogue would require ver-
ification of actual decision powers and permissible revision paths, which may be partly unavailable. Po-
tential confounders include statutory reform, changes in leadership, civic mobilization, review staffing,
judicial involvement, resource reallocation, and contemporaneous reporting changes. Because a rule
change can alter which challenges are observable, comparisons must not treat the new administrative de-
nominator as stable without independent warrant. Sensitivity analysis should distinguish non-detection
from supported absence of a route.

The prospective assessment should include qualitative examination of negative and mixed cases:
a competent existing reviewer already processes meta-challenges; a new channel exposes vulnerable
claimants; an apparently successful rule change was produced by another authorized process; a pro-
posed expanded standing rule conflicts with a protected third-party interest; or indiscriminate reopening
disrupts an appropriately finalized proceeding. Stopping and escalation criteria should address retaliation,
involuntary disclosure, jurisdictional uncertainty, and undue delays to urgent duties. No programmatic

105



Table 34: Illustrative integrated-register endpoints for a prospective comparison, with independent as-
sessment and explicit negative interpretations.
Endpoint Proposed verification Alternative or adverse

interpretation

Material omission identified Independent adjudication against a
defended question and protected
comparison record

Changed ascertainment,
contested question or invalid
coding

Effective evidential access Verified permission and secure receipt
by a competent reviewer

Disclosure risk, unauthorized
access or missing source
evidence

Competent case disposition Governing mandate, reasoned response
and distinction between
acknowledgement and reconsideration

Nominal review or unverified
jurisdiction

Transmission to consequential
use

Matched case and policy versions,
documented receipt and implementable
decision path

Corrected archive without
effective decision reach

Rule-level challenge Independently classified scope objection
and competent authorized rule review

Closed admission frame or
justified protective closure

Adverse effects and
displacement

Protected incident assessment,
third-party burdens and resource-use
evidence

Retaliation, delay,
confidentiality breach or
diverted safeguards

audit creates an entitlement to legal review or a waiver of protective restrictions. Actual intervention,
access and research recruitment would require separate approval; this appendix reports no participants,
measured outcomes or causal estimates.

B.12 Integrated claim-pathway register and interpretation

The synthesis in Section 9.19 requires an assessment record that preserves differences among kinds of ev-
idence and institutional competence. For each independently eligible claim episode, an evaluator should
construct a versioned seven-field profile corresponding to Equation 28. Each field should record (a) its
coding value, (b) the source and access status of its evidential warrant, (c) the responsible independent
assessor, (d) disagreement or uncertainty, and (e) the relevant law, rule or institutional version. The pro-
file is a planning and audit instrument, not an observed ethics score or a requirement for public exposure
of protected material.

Table 34 sets out the proposed comparative endpoints for the integrated warrant register.

Comparisons should use an existing competent audit and appeal process as the principal comparator,
with variation in institutions and claim types declared independently of observed outcomes. A regis-
ter that contains more records can perform worse if it imposes unsafe disclosure, omits unregistered
claimants, misstates competence, or consumes capacity needed for urgent protection. Likewise, a low
transfer rate need not indicate misconduct when protected finality or a lawful limit on reopening is doc-
umented. Investigators should report field-specific estimates, unresolved evidence, disagreement rates
and protected qualitative accounts. An aggregate “complete pathway” percentage may be supplied as
descriptive metadata only when its selection rule and denominator are explicit; it must not stand in for
an ethical outcome.

A formative study might examine coding agreement and feasibility before testing institutional effects.
Any subsequent causal comparison requires an intervention contrast, eligible population, independently
assessed outcomes, plausible counterfactual support and a declared follow-up scheme. Registration, legal
review, ethical approval and data protection decisions remain prerequisites for a field implementation.
The current appendix provides no observations, causal estimates or implemented interventions.
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B.13 Analytical plan and rival explanations

The analysis should first present transparent case flow, institutional variation, source completeness, and
differences between the standard and augmented workflows. A predeclared primary comparison should
be reported with uncertainty intervals appropriate to the design and the sampling units, avoiding false
precision from clustered cases or selective follow-up. Any causal estimate must explicitly state the
population, the intervention contrast, the target outcome, and the assumptions required for identification.
Variation across claimant groups and institutional pathways may be as important as an aggregate mean.
Differences in materiality criteria or evidential access should be reported as changes to the interpretive
setting, rather than silently absorbed into an overall success score.

A qualitative process-tracing component should reconstruct selected decisions from initial record
formation through downstream review. It should seek evidence that the supplemental interface revealed
a missing distinction and caused a competent institution to engage with that distinction, while consid-
ering rival pathways. Particularly relevant alternatives are strengthened enforcement, a new legal rule,
increased funding, independent community advocacy, and personnel changes. Evidence that the same
distinction was already identified and acted upon under the standard audit would reduce the claimed
added value of the interface. Evidence of greater administrative burden or avoidable disclosure may
count against its use even if additional omissions are detected.

The six OECD evaluation lenses of relevance, coherence, effectiveness, efficiency, impact, and sus-
tainability can inform the selection of evaluative questions and the interpretation of costs and conse-
quences [35]. The OECD criteria are contextual evaluation lenses, not a method that automatically sup-
plies causal identification or an ethical decision rule. A study may therefore reasonably find the proposed
audit informative but inefficient, effective for correction delivery but weak in long-term outcomes, or
valuable to reviewers while burdensome to claimants. Such mixed findings belong in the research record.

B.14 Predeclared conditions limiting the contribution

The evaluation should treat the following outcomes as potential evidence against the proposed incre-
mental contribution: a competent existing audit identifies the same material omissions with comparable
evidential quality; its corrections reach the same authorized reviewers with equivalent timeliness; the
augmented procedure systematically misclassifies contextual claims; apparent gains disappear after ac-
counting for better staffing, case selection, or expanded legal powers; the workflow causes harmful
disclosure or retaliation; or its costs displace other protective and remedial activities. The first two ob-
servations would suggest redundancy, the next two challenge validity and attribution, and the final two
raise independent ethical and institutional objections.

A further limiting case arises where relevant lived experiences cannot be represented by the declared
classifications without material distortion. Additional fields or more detailed records may worsen ex-
posure or reinforce an institutionally imposed vocabulary. The appropriate response may be protected
qualitative inquiry, participation in the choice of categories, or suspension of a consequential model,
subject to competent authorization. This possibility limits claims that a refined quantitative record can
resolve representational injustice by itself. It is consistent with established warnings about the loss of
sociotechnical context in abstraction [43].

Results should be retained and reported when they reveal equivalence, harm, inconclusive causal
attribution, or a failure to identify the proposed mechanism. Publication of a negative result is part of
evaluating the framework, not a deviation from its research objective.

B.15 Governance, protection, and reproducibility

Prior to any field implementation, the investigators would need approval from the relevant institutional
and ethics bodies, lawful grounds for access and processing, a data-management plan, and agreements
establishing reviewer independence and secure handling of protected records. Risks include reputational
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injury, identification of vulnerable claimants, exposure of contested testimony, coercion through institu-
tional dependence, and retaliation against participants. A research protocol should specify consent and
withdrawal where applicable, retention and access limits, independent complaints routes, the handling of
legal confidentiality, and criteria for suspending data collection or consequential deployment. The study
must avoid treating public disclosure as the default remedy for inadequate transparency.

Reproducibility should be sought through versioned protocols, de-identified metadata where lawful,
a transparent coding dictionary, archived analytic scripts, an independent record of modifications, and
separate reporting of deviations from the predeclared analysis. Case-level raw evidence and identities
need not be made public for a study to be scrutinizable, provided secure independent audit and lawful pro-
cedures are available. Where even protected verification is impossible, the evidential limitation should
be stated rather than replaced by an assertion of completeness. PROV-O may assist with representing
the lineage of documentary assertions; its provenance vocabulary does not certify their truth or ethical
acceptability [47].

The accompanying protocol/study_specification.json is a machine-readable planning tem-
plate; it contains no observed case data and makes no registration claim. Its declared outcomes and
methodological warnings may support later preregistration, local adaptation, and independent review.
The schema should be frozen only after context-specific study design, legal analysis, ethical approval,
and author review. Actual study observations and findings would require a separate future research
report.

B.16 Interpretive boundary

The proposed evaluation investigates whether a cross-stage accountability interface improves the doc-
umentation and competent review of material claims relative to a meaningful comparator. It does not
substitute model adequacy for moral legitimacy, receipt of notice for effective remedy, or detected omis-
sion for demonstrated causal harm. The protocol’s contribution is to state in advance what evidence
would support, weaken, or leave indeterminate its practical claim. Empirical fieldwork, independent
assessment, and normative argument remain separate requirements for deciding whether the interface
deserves adoption in a particular institutional setting.

C Contextual Transfer Records for the Four-Paper Inquiry

This appendix provides an audit instrument for claims that combine the four manuscripts’ distinct re-
search objects. Its purpose is to make the boundaries of an inference inspectable at the moment of trans-
fer. The companion series supplies conceptual questions and proposed analytical devices; it supplies no
independent confirmation of the empirical or normative conclusions examined here. The record intro-
duced below is an editorial and methodological device rather than a technical standard, an enforceable
right, or a novel mathematical result.

C.1 The unit of transferred inference

A transfer begins with an identifiable statement, rather than a shared keyword. The relevant unit is a claim
episode: an assertion concerning a specified historical domain, a question addressed to that domain,
the representation through which the assertion was obtained, and the grounds invoked to interpret it.
Equation 29 records a proposed audit tuple. Its components are descriptive placeholders whose meaning
is established by the local inquiry.

T = (D,Q, S,E,A, P,O,W ). (29)

Here D is the domain of admitted or independently reconstructed histories; Q is the declared interpre-
tive question; S is the representation or sequence of reduction maps; E is the evidential record and its
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Table 35: Working concordance for transferring claims across the four research objects.
Expression Working role in the series Unwarranted substitution to test

Generative capacity Historically constituted possibilities for
continued contribution, relation, and
development, examined especially in
Paper I.

A high recorded output or stable aggregate
does not establish maintained capacity.

Credible
commitment

An institutional promise whose reliance
and review conditions are investigated in
Paper II.

A corrected data field, formal pledge, or
registered complaint does not alone
establish credible implementation.

Normative claim An interpretable question about
obligations, standing, or consequences
over admitted histories, investigated in
Paper III.

A correctly answered declared query does
not settle whether the query family was
ethically adequate.

Representational loss A query-relevant distinction absent from a
specified reduction, analyzed in Paper IV.

Loss within a stipulated model does not
alone establish an observed harm,
unlawful act, or moral wrong.

Remedy A legally or ethically grounded response
through an applicable institutional path.

Review, reversal, correction, and
improved substantive conditions are
separate possible outcomes.

History and scale Declared structures of events, relations,
interpretation, and reduction, varying with
the research task.

Record timestamps and aggregate
administrative levels do not establish a
universal time order or a unique normative
hierarchy.

provenance; A is an account of institutional competence and access; P specifies the available procedu-
ral path, where one exists; O is the observed or stipulated outcome; and W states the warrant type and
remaining uncertainties. These fields are not naturally complete or universally enumerable. They make
the assumptions of a particular transfer explicit and open to revision.

A transfer from Paper III’s representational result to Paper IV’s account of institutional responsi-
bility, for example, needs the reduction S, the admissible histories D, and the query Q to interpret an
information-loss witness. It additionally needs evidence in E about the construction and use of the rep-
resentation. A further transition to Paper II’s question of an effective remedy requires an independently
supported account of competence A, the procedural path P , and its observed disposition O. A claim
that the correction changed generative capacity in the sense investigated by Paper I calls for a historical
and causal assessment beyond these documentary records. The tuple provides a record of the successive
inquiries; it does not prove that one of them entails the next.

C.2 Terminological concordance

Table 35 records recurring expressions at the level of their principal research roles. Its distinctions are
deliberately narrower than a complete theory of value, obligation, or social ontology. In particular, institu-
tional records may be used to investigate relations while remaining imperfect and historically contingent
access points to those relations.

The term scale is especially susceptible to drift. A finer documentary classification, a more inclusive
claimant population, a more detailed institutional process, and a physical change of resolution are differ-
ent operations. A representation may gain detail while still omitting an excluded history. A change in the
admissible population is a domain change, whereas a change in query interpretation can occur without
changing the record. A physical renormalization flow entails additional mathematical structures absent
from the ordinary institutional comparisons in this study. Claims about these operations should identify
which transformation has occurred.
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C.3 Two constructed transfer audits

A verified classification correction with unchanged allocation. A hypothetical office corrects an
erroneous eligibility category in a record after a participant supplies independent documentation. The of-
fice retains the original category, the evidence supporting revision, and the corrected version. A separate
allocation committee receives the revised record, considers it under an authorized procedure, and gives
reasons for maintaining the original allocation under a criterion independent of the corrected category.
The record supports a classification error, a correction, actual transmission, and a reasoned review. It
does not support a claim that allocation changed, that an effective substantive remedy was granted, or
that generative capacity was restored. Further ethical inquiry may criticize the allocation rule, but that
criticism needs premises and evidence beyond the correction record. The institutional path therefore
counts as operational review while the outcome remains unchanged.

An accurate aggregate with an off-register ecological claim. A second hypothetical report accurately
summarizes admitted production records. An affected community provides independently collected ev-
idence of an ecological burden that the report’s admission rules exclude. The aggregate can be correct
relative to its input domain while remaining uninformative about the ecological question. The respon-
sible inquiry first examines whether the claimed burden falls within the report’s authorized purpose,
whether the exclusion affected a consequential use, and what evidence an appropriate reviewer may law-
fully receive. If a competing environmental review already covers the concern and permits meaningful
participation, an additional cross-stage audit may offer little marginal benefit. If neither review can re-
ceive the evidence, the proposed framework identifies a possible gap in representation and procedure;
the existence and normative significance of an ecological harm remain matters for separate assessment.

Both cases are constructed. The audit distinguishes negative outcomes for a proposed causal mecha-
nism from failures of data collection and from limits imposed by valid confidentiality rules. An observed
difference in an administrative record, without evidence of its production and practical use, is not suffi-
cient to classify the entire chain.

C.4 Documentary audit and comparative limits

A transfer record should identify the version of the source statement, its local section or proposition, the
admissible domain and question, the form of evidence actually consulted, and the reason an additional
warrant is needed. The companion archive supplies a machine-readable cross-paper concordance with
boundedmanuscript-level locations and a distinction between internal text inspection and external source
verification. The concordance records research objects and candidate misreadings; it is not a claim that
every passage in the series has been independently verified.

For documentary reconstruction, the W3C provenance vocabulary provides established means of
describing entities, activities, and derivations [47, 46]. Provenance statements facilitate tracing relevant
assertions but do not certify the truth of a contested event. The OECD evaluation criteria similarly offer
context-sensitive perspectives on an intervention; they do not independently identify the causal effect of
this manuscript’s protocol [35]. Applicable legal duties must be traced to the relevant law and competent
authority, with the safeguards for automated decisions under the GDPR remaining confined to their legal
scope [14]. None of these sources supplies a universal institutional inference rule.

A useful test of the concordance is therefore comparative. A competent conventional institutional
audit may already recover the relevant distinctions, establish the same limitations, and furnish the same
review path. In such a case the present transfer record may improve traceability but offer negligible
independent explanatory value. Conversely, a documented case in which the record reveals a previously
overlooked admissibility or propagation failure could support a bounded claim of additional diagnostic
usefulness. The prospective study in Appendix B would be required to move from such illustrations to
comparative evidence. Its implementation and outcomes remain open.
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Research Ethics and Source Provenance

This manuscript is an exploratory conceptual and formal preprint candidate prepared for author review.
Appendix A contains a reproducible constructed case that establishes internal logical consistency only.
Appendix B sets out an unimplemented prospective comparison protocol; Appendix C provides a ter-
minology and inferential-transfer audit for the four-paper series; no field study or empirical result is
reported. Cases are stipulated constructions; they describe no identifiable subjects or actual institutional
results. The elementary fiberwise criterion is inherited from established set theory and the author’s prior
exploratory two-complex work. Mathematical adequacy is assessed only relative to declared histories,
interpretations, and questions. Historical and institutional truth, causal adequacy, legitimacy, and moral
justification require further independent argument and evidence. The bibliographic verification ledger
distinguishes publisher abstracts, standards documents, institutional reports, and open-access scholarly
text. The illustrative institutional comparisons in Sections 2–9 are constructed rather than empirical find-
ings. The fourteen conditional propositions and integrated warrant register establish neither universal
standing, legal review powers, a complete roster of affected persons, nor ethical legitimacy through pro-
cedural consistency. The manuscript requires further passage-level source verification, author approval,
and independent scholarly assessment before dissemination.

OpenAI’s ChatGPT assisted with source discovery, comparative analysis, English drafting, LaTeX au-
thoring, and build checks. The human author is responsible for the manuscript’s accuracy, approval,
verification, and dissemination. Sources cited in this draft imply no endorsement. Copyright © 2026
Wanhong Huang. The author proposes to distribute the original textual material under Creative Com-
mons Attribution–NonCommercial 4.0 International (CC BY-NC 4.0) upon approval, subject to third-
party rights.
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