
Subject Index Evaluation: A
Source-Grounded,
Candidate-Blind Method

John Camden
Publication Intelligence, LLC
September 1, 2026

Research methodology

Canonical article
indexpdf.com/research/subject-index-evaluation-methodology

1

https://indexpdf.com/research/subject-index-evaluation-methodology


Subject Index Evaluation John Camden

Abstract
This article presents a source-grounded, candidate-blind methodology for evaluating finished subject in-
dexes. Rubric V7 scores destination-page treatment and complete-heading-path fit separately, combines
them through an independent-ceilings rule, and derives six dimensions from frozen ledgers with explicit de-
nominators, caps, uncertainty, and validation receipts. Its first full application audited 5,338 atomic locator
claims and 1,366 source-derived subjects, producing a canonical as-delivered score of 72.5/100 and seven
failed readiness gates.
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1 Scope and research problem
A subject index is both a set of factual claims and a navigation system. Each locator asserts
that a source page substantively treats the meaning expressed by a complete heading path; the
index as a whole asserts that important treatments can be found through intelligible vocabulary,
hierarchy, and cross-references. Evaluation must therefore ask two different questions: Are the
access points supplied by the index supported? and Does the index supply access to what an
intended reader is likely to need?

This distinction separates subject-index evaluation from subject-index generation. Index-
PDF concerns the creation of candidate indexes. Benchmark construction may begin before
a candidate is delivered; candidate-specific judgment begins only when a finished candidate
exists. The same evaluation logic applies to professional, author-created, AI-generated, and
hybrid indexes, although source and candidate extraction may require format-specific adapters.
Candidate-generation prompts, models, and workflows are deliberately excluded from benchmark
construction.

The usual shortcut is to treat an existing published index as a gold standard and compute over-
lap. That design has enabled repeatable research on automatic back-of-book indexing (Csomai
and Mihalcea, 2006, 2008; Wu et al., 2013), but agreement with one indexer is not identical to
correctness. Indexers may validly differ in vocabulary, granularity, exhaustivity, hierarchy, and
audience assumptions; they can also share or repeat omissions. Inter-indexer consistency stud-
ies and reviews report wide variation and identify indexing depth, concept selection, policy, and
vocabulary specificity as sources of disagreement (Hurwitz, 1969; Rolling, 1981; Markey, 1984;
Reich and Biever, 1991). A published index is consequently valuable evidence and a useful can-
didate, but it is not self-validating ground truth.

The methodology addresses that problem by making the indexed source--not another index--the
primary evidentiary authority. Its central contribution is an end-to-end protocol that combines:

1. a policy-bound benchmark derived from every in-scope page in benchmark contexts that
never see candidate material, before candidate judgment;

2. separate measurement of asserted-access reliability and missing access;
3. atomic verification of complete-heading-path/page claims;
4. global evaluation of hierarchy, terminology, cross-references, density, and reader navigation;
5. explicit uncertainty, adjudication, provenance, and critical failure gates; and
6. content-addressed artifacts that permit resumption, audit, and like-for-like comparison.

The contribution is the operational integration of these established ideas into a full-book, au-
ditable protocol--not the invention of precision, recall, expert review, or indexing standards.

2 Prior art and the evaluation gap
2.1 Standards specify qualities, not a validation experiment
ISO 999:1996 and ANSI/NISO Z39.4-2021 provide the normative foundation for index content,
organization, vocabulary, specificity, locators, cross-references, and presentation. At the date of
writing, the 1996 ISO edition remained the published standard while a third-edition final draft
was under approval. Anderson's earlier NISO technical report supplies extensive guidance on
index design, term relationships, and syntax (Anderson, 1997). Professional guidance makes
these expectations usable through checklists and award criteria (American Society for Indexing,
2015, 2025, n.d.; Marshall, 2023a, 2023b).

These sources define what a good index should accomplish, but their published scopes do not
by themselves provide a complete validation protocol covering benchmark construction, atomic
audit units, missing-access measurement, uncertainty adjudication, candidate leakage, and non-
compensatory decisions. Heuristics such as subdividing long locator strings remain useful diag-
nostics, not universal empirical laws.
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2.2 Structural metrics and reader studies answer narrower questions
Book-index research has measured index length, subheading form, authorship effects, structural
richness, and user preferences (Gratch et al., 1978; Wittmann, 1990; Diodato and Gandt, 1991;
Diodato, 1994). Bennion (1980) treated a book and its index as an information-retrieval system,
while Jörgensen and Liddy (1996) and Abdullah and Gibb (2008) connected index features to
search tasks. Johncocks (2008) argued for quantitative diagnostics while retaining intellectual
judgment; Quinn (2015) reviewed evaluation criteria and the Australian and New Zealand So-
ciety of Indexers' experience applying them. Coe's literature review found comparatively little
empirical evidence about actual book-index use; her subsequent six-participant study identified
overview and specific-topic lookup as important behaviors (Coe, 2014, 2015).

These studies justify measurable reader tasks and structural diagnostics, but neither raw struc-
ture nor standards compliance directly establishes source correctness. Live-user testing provides
a distinct external validation of retrieval outcomes and is not replaced by the method presented
here.

2.3 Automatic-index evaluation commonly measures resemblance
Csomai and Mihalcea's testbed paired books with their published indexes and applied precision,
recall, and F-measure to index-term selection (2006, 2008). Aït El Mekki and Nazarenko (2006)
explicitly observed that back-of-book indexes lack a simple objective reference and evaluated a
human-machine workflow using descriptor and relation measures. Wu et al. (2013) advanced
the unit of analysis from keywords toward term-locator pairs, yet still treated published indexes
as ground truth and left full hierarchy, synonym handling, and cross-references outside scope.
Golub et al.'s broader framework for automatic subject indexing argues for more than a single
gold-standard method by triangulating direct assessment, workflow evaluation, and downstream
retrieval (2016).

Adjacent research reaches compatible conclusions. Thesaurus-aware consistency measures can
recognize semantic agreement missed by exact term identity (Medelyan andWitten, 2006). Large-
scale keyphrase evaluation shows that conclusions depend on dataset, experimental setup, and
reference provenance (Gallina et al., 2020), while KPEval separates reference agreement from
source faithfulness, diversity, and downstream utility (Wu et al., 2024). These advances remain
narrower than subject-index evaluation because they do not test page locators, hierarchy, cross-
references, or book-scale navigation.

Recent journal articles and professional white papers directly examine generative-AI indexing
outputs (Izzard, 2024; Bartmess and Combs, 2025, 2026; American Society for Indexing AI Com-
mittee, 2026). Collectively, they assess completeness, navigability, and accuracy under profes-
sional criteria rather than term overlap alone. The present method differs by preconstructing
a candidate-blind source benchmark, auditing all candidate-to-source and source-to-candidate
units, freezing evidence provenance, and applying noncompensatory release gates.

The present method extends that logic from isolated terms to a completed index. It evaluates the
semantic relation among heading path, source passage, locator, and reader task, then evaluates
the resulting access architecture as a whole.

2.4 Current commercial benchmarks measure different constructs
Commercial work is informative; this review identified no independent replication. Indexer-
Labs' Oxford demonstration controls index size, manually reconciles exact and semantic heading
matches, and compares locators within matched headings. Its reported 608 matches between
1,058 generated and 1,066 printed top-level entries quantify convergence toward one published
reference index. The company's later 120-run pruning study and 20,000-locator verification re-
port provide first-party evidence about topic retention under pruning and locator checking. The
public reports do not document an external, complete audit of the defined in-scope source for
candidate-only headings, source omissions, and whole-index navigation.
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Indexia's Indexing Standards Benchmark converts rules from ISO 999, ANSI/NISO Z39.4, and
The Chicago Manual of Style into rule-specific checks. That is a substantive evaluation methodol-
ogy, but it primarily measures compliance with professional rules. Rule compliance and source-
grounded retrieval validity are complementary constructs.

Evaluation family Primary reference What it measures well What it cannot establish by itself

Published-index overlap One human-created index Reproduction of selected terms or locators Whether the reference omitted access; whether candidate-only access is valid
Standards compliance Codified professional rules Formal, structural, and stylistic conformance Complete source coverage or substantive support for every locator
Source-grounded evaluation Frozen source benchmark plus source evidence Supported access, missing access, semantic fidelity, and navigation Actual reader performance without a user study

3 Evaluation model and design principles
3.1 Two linked representations
The candidate index is represented without correction as a set of heading nodes, complete paths,
displayed locators, expanded atomic locator assignments, and cross-references. The basic locator
claim is:

𝑐 = (ℎ, 𝑝),

where ℎ is the full heading path--not an isolated label--and 𝑝 is one logical source-page label. A
range is not one claim: it is expanded through the ordered page map and every page is judged
separately.

The source benchmark is a graph of retrieval requirements rather than amodel index. Each stable
subject record contains its meaning, priority, source stance, acceptable access routes, evidence
pages, relationships, and reader tasks. This representation can accept synonymous headings,
inversions, double postings, cross-reference routes, and alternative hierarchies when they pro-
vide equivalent access. It therefore avoids requiring a candidate to reproduce the wording or
architecture of a single reference index.

3.2 Fixed principles

Principle Operational rule Bias or failure controlled

Candidate blindness Discover, review, and freeze source requirements before candidate judgment Post hoc benchmark tailoring and circularity
Source grounding Require substantive treatment, not mere string occurrence Keyword false positives and attribution-only access
Bidirectionality Audit candidate claims and source requirements separately Precise-but-sparse and broad-but-noisy indexes
Candidate fidelity Preserve malformed text, hierarchy, ranges, duplicates, and references Evaluator repair of the object being measured
Atomicity Judge one complete path on one page Range inflation, inherited parent support, and ambiguous compounds
Whole-index review Assess hierarchy, distribution, terminology, references, and mechanics globally Locally valid entries that form a poor navigation system
Precommitment Freeze scope, page map, policy, thresholds, gates, and allowed deviations before candidate judgment; bind a versioned calculation profile before scoring Unrecorded post hoc changes to evidence or arithmetic
Explicit uncertainty Retain unknown and uninspectable states outside forced binaries False precision and denominator distortion
Separate gates Apply critical readiness tests without changing the numeric score Compensation of fatal defects by unrelated strengths

Candidate blindness is a procedural safeguard, not proof of statistical independence. The im-
plemented protocol uses a fresh candidate-unseen context for complete benchmark review and
omission search. That separation does not substitute for multiple human raters or an inter-rater
reliability study.
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If candidate material enters a discovery or benchmark-review context, blindness is recorded
as compromised and those stages must be rerun in a fresh candidate-unseen context before
candidate-blind claims are published.

4 Protocol
The public workflow specification is a 16-stage state machine, grouped below into eight method-
ological phases.

The semantic steps may be performed by qualified human reviewers, model-assisted reviewers,
or a hybrid team. In the Oxford application, language-model agents performed source and can-
didate review under human orchestration and adjudication; deterministic programs controlled
identities, routing, validation, and arithmetic. Runtime separation prevented the candidate from
entering benchmark-construction contexts, but it cannot establish that a pretrained model had
never encountered the book or its index.

Phase Required operation Frozen output or invariant

1. Register Identify source bytes and edition, intended readership, indexable scope, audit mode, and publication profile Source hash and run identity
2. Map Map every one-based PDF leaf to its printed or logical label; assign nonoverlapping page ownership to intellectual chunks Page map and chunk manifest
3. Predeclare Instantiate the content policy, uncertainty rules, density calibration, gates, and allowed deviations; declare audit mode Hashed evaluation policy
4. Discover Inspect every in-scope source page with the candidate unseen; record subjects, meanings, stance, evidence, relations, exclusions, uncertainties, and reader tasks Chapter discovery artifacts
5. Synthesize and review Reconcile cross-chapter concepts; review every subject, relationship, and task in fresh context; perform an omission pass and adjudicate defects Frozen source benchmark
6. Prepare candidate Extract and normalize the delivered index in isolation, accounting for every line, record, path, locator, and reference without editorial repair Candidate representation, inventory, and benchmark lock
7. Audit Verify every atomic locator; test access to every scored subject, treatment unit, and required task; evaluate whole-index structure Locator, missing-access, and structure ledgers
8. Decide and publish Bind the calculation profile; derive item diagnostics and six dimensions from frozen ledgers; apply gates; project a display-only report and validate it against the calculation Calculation artifact, result, validation receipt, readiness status, and public report

4.1 Page identity before semantic judgment
PDF leaf numbers, printed page labels, and local pages in derived chapter PDFs are distinct coor-
dinates. The method preserves logical labels as strings and records their exact relationship rather
than assuming one global arithmetic offset. This accommodates Roman numerals, prefixed labels,
plates, duplicated labels, and irregular segments. Chapter packets may include context pages,
but each source page has exactly one judgment owner. Ranges are expanded by walking the
frozen ordered map; reversed, cross-segment, or ambiguous ranges remain unresolved instead
of being silently repaired.

This apparently mechanical stage is methodologically important. A semantically correct judgment
attached to the wrong coordinate is not reproducible evidence.

4.2 Candidate-blind benchmark construction
Reviewers inspect the complete in-scope source and record substantively treated, plausibly
searchable subjects. A passing mention, attribution-only name, citation, or isolated example
is excluded by default; a short passage may qualify when it performs decisive argumentative
work. Density is not consulted when discovering subjects and cannot be used to prune or pad
the benchmark.

Chapter discoveries are synthesized into stable whole-source concepts. A fresh review then cov-
ers every subject, relation, and reader task and conducts a separate omission search. Critical,
major, and uncertain items are adjudicated while original and revised judgments remain in the
ledger. Only an approving full review freezes the benchmark. The resulting graph specifies ac-
ceptable retrieval outcomes, not a preferred finished index.
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4.3 Candidate preparation without repair
Under the candidate-preparation protocol, preparation may run in an isolated mechanical con-
text once source identity, edition, page map, chunks, policy, and audit mode are fixed; it may
not consult benchmark subjects or make quality judgments. Its outputs are integrated only af-
ter benchmark freeze. Preparation preserves delivered spelling, accents, punctuation, hierarchy,
duplicates, ranges, mixed locator/reference records, and unresolved structures. Provenance dis-
tinguishes six questions that are often conflated: byte identity, internal completeness, structural
continuity, source-edition compatibility, locator-map compatibility, and fidelity to a separately
authenticated copy.

This separation permits later sensitivity analysis. If a candidate was corrupted during transmis-
sion or reconstruction, the observed evaluation can remain immutable while a labeled counter-
factual shows which conclusions would change under confirmed corrections.

4.4 Three complementary audits
Candidate to source. Every complete-heading-path/page assignment is classified as supported,
partially_supported, unsupported, or uninspectable. Parent support does not imply child sup-
port. A compound heading is supported only when all components are substantively joined on the
cited page.

For each measured locator, the current explanation contract preserves a locator-specific, public-
safe evidence summary describing the cited page and its page-treatment classification. A sepa-
rate complete-path-fit rationale is authored when treatment and fit scores diverge, fit is nonper-
fect, structured classifiers conflict, or an authorized supplement supplies fit. Routine substan-
tive, exact-fit cases may use mechanically generated category-and-rule text. These explanations
expose the basis of the judgment, but they are metadata rather than scoring inputs: only the
structured treatment and fit categories determine credit.

Source to candidate. Every scored frozen subject, unique expected treatment unit, and re-
quired reader task is tested against the complete candidate. A treatment unit is the unique tuple
of subject ID, document page, and locator class; duplicate evidence records are coalesced while
retaining their evidence IDs. Access may be direct, indirect but usable, partial, or missing. Rou-
tine missing-access review uses the frozen benchmark, complete candidate, and canonical locator
ledger; it does not reopen or silently reinterpret the source.

Whole index. A single global pass evaluates heading hierarchy, terminology, concept distribution,
direct access, cross-references, fragmentation, locator density, mechanics, and navigation. This
pass remains whole-index work because chapter-local judgments cannot establish global balance
or reference topology.

Fail-closed supplementation. Before V7 scoring, a score-free preflight assigns every locator to
exactly one of three disjoint groups: deterministically compatible, unresolved complete-path fit,
or invalid/contradictory. Invalid states block scoring and cannot be supplemented. A separately
authorized, hash-bound fit supplement may decide every and only the unresolved locator set by
selecting an existing fit category; it cannot contain treatment values, credits, grades, dimension
values, totals, gates, or historical overrides. The calculator then derives 𝐹𝑗, 𝐿𝑗, and 𝐺𝑗 from the
frozen mapping. Legacy classifiers that are individually valid but disagree only about complete-
path fitmay enter this route without either classifier receiving precedence. A parallel architecture
supplement is available only for paths mechanically identified as requiring semantic review after
corrected locator/range counting. It records the four structured architecture predicates and any
defect identities, but a numeric trigger alone can never create a defect. Both supplement types
are applied in memory, preserve historical artifacts byte-for-byte, and bind the exact candidate,
benchmark, audit, normalized path, evidence, and counterfactual-view identities.

One underlying defect is recorded once and linked to all affected measures. Uncertain judgments
retain alternatives, confidence, and evidence needed; uninspectable is not recoded as failure
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or quietly removed. The default policy excludes uninspectable locators from binary precision
denominators and discloses their rate, with a predeclared tolerance gate.

5 Measurement and decision rules
5.1 Supporting measures
The method publishes denominators and disaggregated measures rather than asking one score
to carry every interpretation.

For inspectable locator claims, let 𝑠, 𝑝, and 𝑢 denote supported, partially supported, and unsup-
ported assignments. The method reports three distinct unweighted diagnostics:

𝑆𝐿 = 𝑠
𝑠 + 𝑝 + 𝑢, 𝑃𝐿 = 𝑠

𝑠 + 𝑢, 𝐴𝐿 = 𝑠 + 𝑝
𝑠 + 𝑝 + 𝑢.

These are the strict supported-locator rate, binary precision after setting partial cases aside, and
at-least-partial support rate. Reporting all three prevents the treatment of partial cases from
disappearing inside one number. Under rubric V7, strict support remains public but is not the
precision input to Page-reference Reliability. V7 separates two facts for each assessable locator
𝑗: the quality of treatment present at the destination, 𝑇𝑗, and the fit between that treatment and
the complete heading path, 𝐹𝑗. The mappings are closed and deterministic:

Page-treatment state Category 𝑇𝑗

Substantive, inspectable, indexable Substantive treatment 1.00
Mixed, inspectable, indexable Mixed treatment 0.70
Passing mention, attribution only, citation only, or incidental example Weak presence 0.25
Absent treatment Absent 0.00
Fabricated, nonexistent, excluded, or nonindexable destination Invalid destination 0.00
Uninspectable Neutral uncertainty bound 0-1
Required but not measured in full mode Validation failure -

Complete-path state Category 𝐹𝑗

supported Exact fit 1.00
partially_supported Material partial fit 0.70
Unsupported weak presence; exhaustive treatment-only proof Exact fit 1.00
Unsupported; validated minor fit defect Material mismatch 0.35
Unsupported; validated major fit defect Severe mismatch 0.15
Absent, wrong subject or sense, invalid, or critical fit failure No fit 0.00
Uninspectable Neutral uncertainty bound 0-1
Required but not measured in full mode Validation failure -

Treatment is derived only from frozen treatment, scope, and inspectability fields. Fit is derived
from the frozen judgment and a closed inventory of locator-bound structured codes and defects.
SEL is treatment/selectivity-only; SCP, CON, STA, CMP, HED, and SUB are fit-relevant; LOC_POS records
a consequence but cannot establish fit alone; MEC is fit-neutral; and unrelated-stage codes are
rejected. Rationale, evidence summaries, and popover prose are never classification inputs.
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The combined locator credit and matching display grade are

𝐿𝑗 = min(𝑇𝑗, 𝐹𝑗), 𝐺𝑗 = 100𝐿𝑗.
The minimum treats treatment and fit as independent ceilings. It is not multiplication: mixed
treatment plus partial fit yields 0.70, not 0.49; weak presence plus partial fit yields 0.25, not
0.175. Substantive treatment can therefore retain limited credit when a heading asserts the
wrong relationship or stance, while a weak page cannot receive more than weak-presence credit
even if its heading fits. The display grade uses the same scale - 100, 70, 35, 25, 15, 0, or neutral
- but remains non-additive and is never averaged to reconstruct a dimension.

V7 also distinguishes three structural quantities. A displayed locator is one delivered page ref-
erence or one continuous delivered range; a range therefore counts once for heading-load and
scanning review. An atomic assignment is one page produced by expanding that locator through
the frozen page map and remains the unit for source verification, precision, recall, and density.
A range span is the number of mapped pages traversed by one continuous range. A heading path
is routed to semantic architecture review when it has more than six displayed locators, or when
any one displayed range spans more than ten mapped pages. These thresholds identify review
work; they do not themselves establish a defect. A structure defect requires all four substantive
predicates: the path covers multiple materially distinct aspects, a stable subdivision vocabulary
exists, subdivision would improve retrieval, and the present undivided display materially impairs
scanning or discrimination.

Weighted locator precision is then

𝑃𝑊 =
∑𝑗 𝐿𝑗

𝑁assessable
, 𝑆𝐿 = 𝑠

𝑠 + 𝑝 + 𝑢.

The two measures answer different questions: 𝑆𝐿 asks how often a locator reaches substantively
valid treatment, whereas 𝑃𝑊 measures source-grounded locator utility across both treatment and
complete-path fit. Weak presence remains non-substantive, earns no Editorial Selectivity credit,
remains eligible for caps and gates, and is never represented as substantive support.

Benchmark concept access is priority weighted. Essential and major subjects receive weights 3
and 2. An optional subject receives weight 1 only when the frozen benchmark marks it as scored;
otherwise it remains outside the denominator. Complete, partial, and missing access receive
values 1, 0.5, and 0:

𝑅𝐵 = ∑𝑖 𝑤𝑖𝑎𝑖
∑𝑖 𝑤𝑖

.

Unmeasured, unresolved, or uninspectable access is not silently assigned a zero; its treatment
and the resulting denominator must be disclosed. The measure is more precisely described as
benchmark concept coverage or discovered-access recall than as exhaustive recall of every possi-
ble valid subject. Expected-treatment recall uses unique treatment units rather than raw evidence
records. If 𝑓 and 𝑚 are found and missed units, then

𝑅𝑇 = 𝑓
𝑓 + 𝑚.

Page-reference Reliability combines weighted locator precision 𝑃𝑊 and expected-treatment re-
call 𝑅𝑇 by the harmonic mean

𝐹1𝑊 = 2𝑃𝑊 𝑅𝑇
𝑃𝑊 + 𝑅𝑇

, 𝑟𝑅 = 5𝐹1𝑊 ,
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with zero defined when 𝑃𝑊 + 𝑅𝑇 = 0. Both components concern page-level retrieval, but strict
precision remains public, and neither the harmonic mean nor limited weak-presence credit can
override a consequence cap or publication gate. This graded-credit design resembles information-
retrieval evaluation with incomplete or graded relevance judgments (Buckley and Voorhees, 2004;
Järvelin and Kekäläinen, 2002), but it does not apply a ranked-list metric such as nDCG to an
alphabetic index.

Density is calculated within each chapter or approved intellectual unit:

𝐷𝑃,𝑐 = 1000 𝑃𝑐
𝑊𝑐

, 𝐷𝐿,𝑐 = 1000 𝐿𝑐
𝑊𝑐

,

where 𝑃𝑐 is the number of unique locator-bearing complete paths in the chapter, 𝐿𝑐 is expanded
locator occurrences, and 𝑊𝑐 is indexable source words. The current calibration centers on 8
paths and 20 locators per 1,000 words, with target bands of 6-10 and 15-25 and broad tolerance
bands of 4-12 and 10-30. Chapter ratings are aggregated by source-word weight. These are
framework-specific calibration values, not universal professional quotas; external validation is
outstanding, and density contributes at most five points.

5.2 Deterministic six-dimension score
The V7 rubric separates three layers that answer different questions: item-level diagnostic grades
describe individual records; six dimension calculations summarize frozen ledgers; readiness gates
restrict publication claims. Item grades are non-additive, and gates never add or subtract points.
Locator grades of 100, 70, 35, 25, 15, 0, or neutral are the display projection of 100𝐿𝑗; they
explain the same categorical credit used in 𝑃𝑊 , but are not independently assigned and are not
averaged to reconstruct a dimension or total. The dimension ratings are not selected by an evalua-
tor. Calculation profile subject-index-dimension-calculation-v3 derives them deterministically
from ledger statuses, treatment and fit mappings, raw numerators and denominators, structured
defects, and uncertainty states.

Dimension Points Ledger-derived base calculation Principal consequence caps

Meaningful coverage 20 Five times priority-weighted access; complete, partial, and missing receive 1, 0.5, and 0 Essential miss rate; critical central omission
Editorial selectivity 15 Substantive locator credit contributes 10 points; chapter-weighted density fit contributes 5 Systemic zero-credit locator patterns
Conceptual and stance fidelity 15 Mean node credit: pass 1, minor 0.85, major 0.55, fail 0 Major or critical meaning, relation, compound, or stance defects
Page-reference reliability 25 Five times 𝐹1𝑊 , combining weighted locator precision and treatment recall; strict precision is also reported High-value treatment misses; fabricated access; distributed unsupported patterns
Findability and navigation 20 Five times 60% coverage-conditioned task success, 30% architecture, and 10% reference validity Failed tasks; destructive routes; recurrent architecture or reference defects
Mechanics and consistency 5 Mean node credit: pass 1, cosmetic 0.95, minor 0.85, major 0.55, fail 0 Incompleteness; critical, recurrent, or systematic defects
Total 100 Sum of displayed dimension points Weighted quality summary, not “percent correct”

Substantive selectivity assigns credit 1 to substantive locator classes, 0.5 to mixed classes, and
0 to passing-mention, attribution, citation, example, and incidental classes; absent, unavailable,
ambiguous, and out-of-scope records are routed separately. Reader tasks and references use 1,
0.5, and 0 for success, partial success, and failure; architecture uses the conceptual-credit map. A
findability task is eligible only when every required subject has at least partial benchmark access,
preventing a navigation score from double-counting a coverage failure as a successful route.

For reconstructability, the six uncapped calculations can be written compactly as follows. Subject-
access credit 𝑎𝑖 takes 1, 0.5, or 0; its frozen priority weight 𝑤𝑖 takes 3, 2, or 1; substantive-
selectivity credit 𝑒𝑗 takes 1, 0.5, or 0; conceptual-node credit 𝑐𝑘 takes 1, 0.85, 0.55, or 0; mechan-
ics credit 𝑚𝑘 takes 1, 0.95, 0.85, 0.55, or 0; and 𝑇 , 𝐴, 𝑋 are the mean credits for eligible reader
tasks, architecture nodes, and cross-references:
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𝑟𝐶 = 5∑𝑖 𝑤𝑖𝑎𝑖
∑𝑖 𝑤𝑖

,

𝑟𝑆,sub = 5
∑𝑗 𝑒𝑗
𝑁𝑆

,

points𝑆 = 10round.5(cap(𝑟𝑆,sub))
5 + 5round.5(𝑟𝑆,density)

5 ,

𝑟𝐹 = 5∑𝑘 𝑐𝑘
𝑁𝐹

,
𝑟𝑅 = 5𝐹1𝑊 ,
𝑟𝑁 = 5(0.60𝑇 + 0.30𝐴 + 0.10𝑋),

𝑟𝑀 = 5∑𝑘 𝑚𝑘
𝑁𝑀

.

When cross-references are genuinely inapplicable, the navigation weights renormalize from 60/30
to two-thirds/one-third. Density is computed chapter by chapter from the two rates above; each
rate receives 5 inside its target band, 4 inside broad tolerance, 3 up to 25% outside broad tol-
erance, 2 above 25% through 50%, 1 above 50% through 100%, and 0 beyond 100% or at an
observed value of zero. The two metric ratings are averaged within each chapter and then source-
word weighted across chapters.

Consequence caps are applied to full-precision base ratings, never increase a rating, and may
be triggered only by structured defect records that identify owner, severity basis, consequence,
affected records or sections, recurrence, and applicable counts or rates. Free text cannot trig-
ger a cap. Except for selectivity, the post-cap rating is rounded to the nearest half point using
decimal ROUND_HALF_UP, and points are 𝑟𝑑𝑊𝑑/5, rounded to two decimals. Selectivity rounds
its substantive and density components separately to half steps before assigning their 10- and 5-
point contributions; its displayed equivalent rating may therefore fall off a half step. Qualitative
anchors are post-calculation reasonableness checks: a mismatch is reported but cannot manually
change a rating.

Missing evidence is part of the calculation contract. In full mode, any required not_measured input
blocks the affected dimension and total. A provisional score requires at least 95% of applicable
units measured, subject to a declared small-denominator exception. Uninspectable units pro-
duce lower and upper endpoints; a numeric public rating is permitted only when both endpoints
resolve to the same rounded rating and the same applied-cap identity. Otherwise the dimension
is reported as insufficient evidence rather than forced to zero or silently dropped.

5.3 Critical gates
Publication readiness is a separate decision. The standard policy includes gates for out-of-scope
or fabricated locators, systemic unsupported patterns, central omissions or misrepresentation,
invalid compound headings, broken or substitutive cross-references, any third-level heading, sys-
tematic clutter, unresolved grounding, excessive uninspectable material, wrong source span, and
incomplete output. A gate failure limits the claim that a candidate is publication ready but does
not alter its score. This noncompensatory layer is necessary because a polished, comprehensive
index can still fail publication-readiness criteria if it systematically directs readers to unsupported
pages or omits a central conclusion.
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6 Reproducibility, parallel review, and computation
6.1 Reproducible artifacts, not merely repeatable prompts
Every consequential artifact is schema validated and registered by relative path, SHA-256, vis-
ibility, retention class, and frozen status. The artifact manifest is written before shared state;
changed identities invalidate downstream stages. Frozen objects are versioned rather than over-
written. A candidate-benchmark lock binds the candidate to the exact source, benchmark, pol-
icy, page map, chunks, audit mode, and uncertainty settings. The calculation artifact separately
binds the calculation-profile identity and records every component's raw numerator, denominator,
normalized value, cap evaluation, uncertainty endpoints, post-cap rating, and point contribution.
Two results are directly comparable only when both the evidence comparison key and calculation
profile match.

The result references the calculation rather than restating unsupported arithmetic. A post-
projection validation receipt cryptographically binds the calculation, result, and public report;
verifies that public dimensions, total, gate outcomes, provenance, and observed or counterfactual
score views agree; and fails closed on mismatch. Before calculation, preflight records the exact
deterministic, unresolved, and invalid partitions. Any authorized supplement must match that
unresolved set exactly and is bound to the inputs by hash; supplemental decisions are applied
in memory and historical artifacts remain unchanged. Multi-defect item projections use the
deterministic ordering rule ITEM-PROJECTION-DEFECT-ID-ASC-V1, so item displays do not depend
on filesystem or object iteration order. A counterfactual view is valid only when its distinct
calculation artifact and every provenance artifact exist at the declared portable path, match their
SHA-256 commitments and calculation self-hash, and agree across result and web projections. It
may not be synthesized from a score alone. Decimal values remain decimal through calculation
and gate comparison rather than being converted to binary floating point; the regression suite
includes the observed non-dyadic unsupported-locator rate of 0.086737.

The V7.1 explanation update is forward-only. New locator audits, fit supplements, item assess-
ments, results, and web reports preserve the treatment evidence summary and, when required,
a distinct fit rationale through the projection chain. Historical V7 artifacts remain valid through
compatibility dispatch and are not rewritten, migrated, rescored, or republished solely to adopt
the richer explanation fields. The update changes neither calculation profile nor numerical policy.

Deterministic programs own page mapping, range expansion, identifiers, schema checks, hash-
ing, routing, denominator validation, density and score arithmetic, diagnostic-grade derivation,
checkpointing, and report projection. Human or model-assisted editorial review owns signifi-
cance, substantive support, conceptual fidelity, stance, and navigation. The deterministic layer
can reproduce the arithmetic and trace every decision; it cannot make stochastic semantic judg-
ments deterministic after the fact. Reproducibility here means preserving inputs, outputs, ev-
idence, policies, denominators, cap provenance, uncertainty, and adjudications--not promising
that a newly sampled model will independently recreate every judgment.

Restricted source PDFs, long quotations, raw candidate text, coordinates, recovery bundles, and
private control records are separated from aggregate public evidence. Public reports use concise
paraphrases and stable evidence identifiers. Cryptographic commitments make restricted inputs
identifiable without redistributing copyrighted material.

6.2 Collision-safe parallelism
Parallel review changes throughput, not policy. Source-discovery workers own one immutable
chapter artifact; locator workers own nonoverlapping page assignments; missing-access workers
own deterministically routed subjects, treatment units, and tasks. Workers do not update shared
state. A coordinator preflights an entire named batch before any merge, verifies its pull requests,
performs one canonical integration, materializes private evidence, writes the integration receipt,
updates the manifest, and updates state last; recovery procedures handle a partial external merge
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failure. Missing-access work begins only after every locator audit is canonically integrated and
the evaluation validates; the structure audit and final score remain single whole-index operations.

This fan-out/fan-in design prevents lost updates, duplicate judgments, foreign page ownership,
and denominator drift. It also makes failure recoverable at the artifact boundary rather than by
reconstructing a long conversation.

6.3 Observed resource profile of the first application
Repository history records 51 merged pull requests: 16 in the benchmark repository--15 chapter-
discovery proposals and one benchmark-QA/freeze proposal--and 35 in the candidate repository-
-one candidate-preparation, 17 locator-audit, and 17 missing-access proposals. CHUNK-001 was
later superseded by a candidate-blind v2 discovery artifact. Candidate audits were integrated in
waves no wider than three. This is an observed orchestration width, not a measured number of
simultaneous inference jobs.

Derived from repository commit timestamps, the observable interval from initialization of the
candidate-blind benchmark repository to completion of the full source and candidate audit was
approximately 4 days 21 hours. The candidate-representation fidelity audit extended that ob-
servable interval to approximately 5 days 1 hour. These wall-clock windows include agent or-
chestration, human decisions, pull-request review, queueing, checkpoint transfer, publication,
and idle time. They are not processor-hours or model-runtime measurements.

At the pinned V7.1 methodology commit, the evaluator's machine-readable contract suite passes
312 automated tests. The merged explanation-contract change records that tested software state
but is not treated as a timing benchmark for semantic review. The workflow invokes no project-
controlled GPU code, and hosted model hardware was not disclosed. Exact model snapshot,
reasoning configuration, token use, inference calls, GPU type or hours, peak memory, energy
consumption, human labor minutes, and billed cost were not recorded and are therefore not esti-
mated.

The first application thus supports an artifact-scale and elapsed-workflow account, but not a
hardware-normalized compute or cost claim. Future runs should emit an execution-provenance
record for every stage containing model and version, reasoning setting, UTC start and comple-
tion times, input, cached and output tokens, tool calls, retries, branch and pull-request identifiers,
wave membership, billed cost, human-review time, deterministic CPU time, and peak memory.

7 Worked application: The Oxford History of the French
Revolution

The first full application illustrates the method; it is not yet a validation corpus. The results below
are the canonical V7 migration at the repository state used for this manuscript. The frozen source
benchmark covers the supplied 425-page body text of the 2002 edition of William Doyle's The
Oxford History of the French Revolution. All supplied pages mapped one-to-one to printed labels
1-425. Front matter, notes or endnotes, bibliography, and publisher-index pages were absent and
therefore excluded rather than treated as omissions. The candidate was a delivered 25-page,
two-column index PDF from the IndexerLabs dataset, represented as the book's published index.
The preparation report records complete internal reproduction; the candidate reference records
authoritative-copy fidelity as not_independently_verified.

Evaluation object Complete denominator

Source body pages / indexable words / chapter units 425 / 194,718 / 17
Frozen source subjects / relationships / reader tasks 1,366 / 3,460 / 1,026
Candidate heading nodes / displayed locator records 1,904 / 4,462
Atomic locator assignments / cross-references 5,338 / 16
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Evaluation object Complete denominator

Expected subject-treatment pages 3,210

The frozen evaluation result and its dimension calculations account for all 5,338 locator assign-
ments, 1,366 source subjects, 3,210 expected treatments, 1,026 reader tasks, 1,904 heading
nodes, and 16 cross-references. The public projection is bound back to these artifacts by a V7
validation receipt, whose 19 checks all passed. Independent reconstruction accounted for 5,338
of 5,338 locators, and two clean full migrations were byte-identical.

V7 preflight deterministically resolved 5,026 canonical locators, routed 312 to the exact-scope fit
supplement, and found zero invalid or contradictory states. Two independent source-grounded ad-
judication passes covered the entire 312-locator set and produced zero disagreements; the canoni-
cal supplement recorded 309 exact-fit and 3 no-fit decisions. In the representation-adjusted view,
the corresponding partition was 5,030 deterministic, 308 supplemental, and zero invalid, with
306 exact-fit and 2 no-fit decisions. Each view also reviewed 128 mechanically triggered archi-
tecture paths; all were recorded reviewed_no_defect. Thus the corrected displayed-locator and
range-span rules changed which headings required review, but removed no historical structure
defect and changed neither score nor gate outcomes.

Selected result Observed value

Weighted six-dimension score 72.5 / 100
Strict supported-locator rate 4,643 / 5,338 = 86.98%
Binary locator precision 4,643 / 5,106 = 90.93%
At-least-partial locator support 4,875 / 5,338 = 91.33%
V7 weighted locator precision 4,894.55 / 5,338 = 91.69%
Expected treatment pages found 2,981 / 3,210 = 92.87%
V7 reliability harmonic mean 92.28%
Weighted concept access with partial credit 69.83%
Essential subjects missing 12 / 155 = 7.74%
Reader-task success, strict / partial credit 48.73% / 70.32%
Supported cross-references 13 / 16 = 81.25%
Standard readiness gates failed 7 / 13

The treatment ledger contains 4,647 substantive, 246 mixed, 350 weak-presence, 95 absent, and
no invalid or uninspectable destinations. Complete-path fit contains 4,984 exact fits, 232 material
partial fits, 17 material mismatches, 8 severe mismatches, 97 no-fit cases, and no uninspectable
cases. Applying 𝐿𝑗 = min(𝑇𝑗, 𝐹𝑗) produces 4,643 credits of 1.00, 226 of 0.70, 14 of 0.35, 349 of
0.25, 8 of 0.15, and 98 of 0.00. Consequently,

𝑃𝑊 = 0.9169258, 𝑅𝑇 = 0.9286604, 𝐹1𝑊 = 0.9227558.

The uncapped Page-reference Reliability rating is 5𝐹1𝑊 = 4.613779. The recorded distributed-
unsupported-pattern consequence cap reduces it to 3.5, producing 17.5 of the dimension's 25
points. This worked arithmetic shows why locator utility, dimension score, and release readiness
are related but nonidentical quantities.

Dimension Rating Points Recorded applied cap

Meaningful coverage 3.5 / 5 14.0 / 20 Essential miss rate
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Dimension Rating Points Recorded applied cap

Editorial selectivity 3.6667 / 5 equivalent 11.0 / 15 Systemic zero-credit pattern
Conceptual and stance fidelity 4.0 / 5 12.0 / 15 Major stance or relationship defect
Page-reference reliability 3.5 / 5 17.5 / 25 Distributed unsupported pattern
Findability and navigation 3.5 / 5 14.0 / 20 Destructive access route
Mechanics and consistency 4.0 / 5 4.0 / 5 Recurrent digit-for-accent substitution

Under the declared calculation profile, the supplied candidate fell in the 70-79 band: a useful
foundation requiring substantial revision. The 72.5 total is not “72.5% correct” and is not as-
serted here as a score for an independently authenticated Oxford University Press index. Failed
gates identified a systemic unsupported-locator pattern, central omissions, major stance errors,
an unsupported compound relationship, an invalid substitutive see, unresolved cross-reference
targets, and systematic clutter. Passing gates confirmed correct source span, in-scope and resolv-
able locators, no third-level headings, no excessive uninspectable material, no critical or major
unresolved grounding, and complete structural accounting.

Candidate-fidelity review examined all 1,904 records, 4,462 displayed locators, 5,338 assign-
ments, and 16 references. It found 14 records - 18 character occurrences - with confirmed
digit-for-accent substitutions; correcting the affected levée en masse entry also resolved one
representation-caused cross-reference defect. A separately attributed representation-adjusted
V7 counterfactual scores 73.5/100. Because that view changes candidate evidence rather than
evaluation rules, it does not replace the canonical as-delivered result. Both views remain in the
same interpretive band; all seven failed gates and the not_publication_ready status remain un-
changed.

The case also demonstrates why a human-created index should remain a candidate rather than
the benchmark. The method can credit valid access absent from that index and can identify
unsupported or missing access within it. It does not show that IndexPDF or AI indexing generally
surpasses professional human indexing, nor does it establish a quality-adjusted cost advantage.
Those are hypotheses for controlled comparative study.

8 Validity, limitations, and next tests
The method has strong internal auditability but several unresolved validity questions.

Benchmark completeness. Complete page inspection and a separate omission pass reduce
omissions; they cannot prove that every valid access requirement was discovered. Results should
report benchmark concept coverage, not exhaustive population recall.

Evaluator reliability. The V7 migration included two independent, source-grounded adjudica-
tion passes over the exact 312-locator canonical supplement set, with zero disagreements. That is
a useful agreement check for a bounded migration decision, not a general estimate of inter-rater
reliability, test-retest stability, or cross-model invariance across the full evaluation. Multiple in-
dependent evaluators are still required to estimate those properties.

Reader outcomes. Reader tasks in the benchmark are expert proxies. The method measures
whether the index affords those tasks, not actual search success, time, comprehension, or
preference. A prospective user study should compare indexes using blinded factual, analytical,
overview, and known-item tasks.

Calibration. Scope, policy, density targets, thresholds, and gates were frozen before candidate
judgment; credit maps, component weights, cap thresholds, uncertainty rules, and rounding are
bound by a versioned calculation profile before scoring. These choices have not been calibrated
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across genres. Cross-domain studies should test predictive validity and estimate sensitivity to
weights, caps, and thresholds rather than presenting them as natural constants.

Generalizability. The first application covers one English-language scholarly history and one
candidate. It does not establish performance on technical, medical, legal, trade, multilingual,
illustrated, or electronic books.

Source and candidate fidelity. The Oxford source excluded matter absent from the supplied
PDF, and the candidate was not independently authenticated against a publisher scan. Hashes
establish which objects were evaluated, not whether those objects were the most authoritative
possible copies.

Institutional independence. Candidate blindness prevents one important form of circularity,
but the method was designed and first applied by the same project. Independent replication and
professional-indexer review remain necessary.

Computation and cost. The first run did not log token use, exact model version, hardware,
human minutes, energy, or cost. No economic comparison with human indexing is justified from
repository timestamps.

A decisive comparative study would use multiple books and genres, at least two independently
commissioned professional indexes per book, one or moremachine-generated candidates, blinded
candidate identities, a common frozen source benchmark, multiple independent evaluators, adju-
dication with agreement statistics, live-reader retrieval tasks, and prospective time, token, cost,
and energy logging. Confidence intervals should accompany all aggregate differences. This de-
sign would test whether a candidate exceeds a professional index on source-grounded quality and
reader performance at lower cost--without defining “better” as greater similarity to that profes-
sional index.

9 Conclusion
Finished subject indexes cannot be evaluated adequately by term overlap, rule compliance, loca-
tor existence, or visual inspection alone. A defensible evaluation must verify what the candidate
asserts, search independently for what it omits, and judge whether the resulting access system
works as an index. The methodology presented here does so by freezing a source-derived bench-
mark in contexts that never see candidate material before candidate judgment, auditing complete
path-page claims in both directions, examining the global navigation system, scoring page treat-
ment and complete-path fit as independent ceilings, preserving uncertainty and evidence, deriv-
ing dimensions deterministically from frozen ledgers, and separating the weighted quality score
from noncompensatory publication gates.

Its principal benefit is epistemic: neither a human index nor an AI index receives authority from its
provenance. Both are tested against the same source-grounded requirements, and every aggre-
gate conclusion remains traceable through raw denominators, treatment and fit categories, credit
mappings, caps, supplements, score views, projection receipts, and contestable evidence. In the
Oxford migration and sensitivity analysis, the failed-gate set and publication-readiness conclusion
remained stable under corrected structure counting and the confirmed representation-adjusted
counterfactual. Broader replication, independent raters, reader studies, and prospective com-
pute and cost telemetry are the next requirements.

Data and code availability
The method, schemas, deterministic helpers, and tests are available in the evaluate-subject-
index repository at commit 6982a0905e6a. The frozen Oxford benchmark is available in
subject-index-benchmark-oxford-history-french-revolution-2002, with the benchmark an-
chored at commit 98dbffd0ca17. The V7 candidate evaluation, canonical result, calculation
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artifact, counterfactual score view, supplements, web report, and validation receipt used in
the worked application are available in subject-index-evaluation-oxford-history-french-
revolution-2002-original-published-index at commit b0b201b0641e.

Copyright-restricted source and candidate PDFs, complete extracted text, private recovery arti-
facts, and the full item-assessment ledger are not redistributed. Public artifacts provide schemas,
hashes, aggregate results, and source-safe evidence paraphrases.

Competing interests
John Camden created the evaluation methodology and develops IndexPDF, a separate subject-
index generation system, through Publication Intelligence, LLC. The methodology is candidate
agnostic, but its design and first application are not institutionally independent. The Oxford
candidate was represented as a previously published human-created index and was not generated
by IndexPDF; fidelity to an independently authoritative publisher copy was not verified.
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