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ABSTRACT

Under a two-axis coding of one practitioner's full record of 2,205 human inputs to LLM coding
agents, the largest single family of interventions is deliverable-directed, operating on the produced
artifact rather than on the agent's live reasoning, a result invariant across rater protocols and one that
conversational event ontologies are structured to miss. The records behind every large-scale published
taxonomy of this traffic register each correction as one undifferentiated event. In the largest published
analysis of agentic coding, 91.49% of failure resolutions required explicit user correction, and the
finest-grained published taxonomy of that traffic splits it into correction, rejection, and failure report,
which is three degrees of disagreement and zero degrees of content. Existing schemes index
interventions by timing, authority, granularity, defect class, or interaction state, but none indexes what
the input supplies. From seven months of documented practice, this paper derives nine recurring
intervention mechanisms indexed by epistemic content, with a lower-evidence second tier of four,
thirteen in all. Three of the nine inject zero domain content, moving only commitment, salience, or
attention. Twelve of the thirteen already carry established names in the literatures surveyed, and the
recommendation is to adopt those names rather than coin new ones. What is left as new is bounded by
the survey that looked for it: the survey is access-filtered and searched on this paper's own coinages,
legal cross-examination is a probable prior home for one mechanism, and every novelty claim is
therefore scoped to the literatures surveyed. Re-coding the corpus's full 2,205-input record forced the
scheme into two axes: alongside its content class, every intervention carries a target, whether the live
reasoning, the deliverable, the rule store, the communication channel, or the agent's self-model. Under
that scheme the classes descended from the unmapped residue carry 555 of the 1,094 coded
interventions against 407 for the original thirteen, which is not a like-for-like revision of the 14
percent that prompted the re-code but does place a substantial share of the record outside the original
inventory. The measurement that matters for a taxonomy is whether raters other than its author can
apply it. Blind rater pairs drawn from different model tiers reach a kappa of 0.77 on whether an input
is an intervention at all and 0.70 on its content family once labeling conventions are pinned, against a
same-family upper bound of 0.86. The family figure is the third of three passes over one corpus, and
the conventions that lifted it were derived from the first pass's disagreements, so the runs are a
sequence rather than a design. On sessions held out from the scheme's development the gate replicates
at 0.82 while family agreement falls to 0.58. Those two figures rest on different samples, the gate
computed over all 93 held-out items, the family figure over the 19 items both raters called an
intervention, so the family axis is the weaker measurement. Neither figure bounds the composition
shares, which come from a later, author-adjudicated instrument that carries no reliability figure of its
own. The corpus is one practitioner's records, a discovery instrument rather than evidence, and
validation runs through re-coding public interaction corpora, which requires no private data. What the
inventory entails about durability and absorption is developed in a companion paper.
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1 Introduction

Coding agents fail in ways their users must catch. Tang et al. (2026b) analyzed 20,574 real-world agent
sessions and found that 91.49% of misalignment resolutions required explicit user pushback, against 2.99%
agent self-correction. Baumann et al. (2026) measured pushback in 39% of user turns while agents
requested clarification in 1.1% to 2.6% of turns. Shaikh et al. (2025) found LLMs 3x less likely to initiate
clarification and 16x less likely to issue follow-up requests than human interlocutors. The empirical picture
is consistent: the human intervention channel carries most of the corrective load in human-agent
collaboration.

What flows through that channel is almost entirely unexamined. Baumann et al.'s taxonomy, the
finest-grained published, splits pushback into correction, rejection, and failure report, grading the
disagreement and recording nothing of its content. Tang et al. (2026a) code 74,998 developer messages into
a taxonomy whose most relevant category, "information injection," merges a fact that collapses an agent's
entire plan with a fact that fills a routine gap. The intervention that redirects an agent's causal model, the
question that dissolves a misspecified requirement, and the demand that an agent commit to a verdict
instead of hedging are all invisible at this resolution. The blindness is not only taxonomic. The intervention
channel is what human oversight of agents concretely consists of, and a field that cannot read the channel's
content cannot say what oversight contributes. Answering requires an inventory of the contributions, and
the inventory is this paper's object. The downstream question, which of the contributions capability growth
or architectural diversity can absorb, belongs to the companion paper, and no claim here depends on its
answer.

This paper makes four claims.

1. Epistemic content is an axis no existing taxonomy indexes on. Existing intervention taxonomies
index on timing, authority, granularity, artifact defect class, or interaction state. None indexes on the
epistemic role of the input itself: whether it carries a fact, a frame, a pointer, a decision, or no content at
all. Section 4 derives nine recurring mechanisms on that axis from seven months of documented
practice, with a lower-evidence second tier of four, and three of the nine inject zero domain content,
moving only commitment, salience, or attention. Section 5 documents the axis's absence across the
surveyed research communities and traces the absence to three method-level causes, so the gap is a
product of method rather than of inattention.

2. Content is orthogonal to timing, authority, and defect class. A premise-breaking fact can arrive
before or after commitment, as a soft probe or as a veto, against a plan or against a shipped artifact, so
the axes in use leave the content coordinate free. The strongest evidence that the coordinate is separable
comes from the one scheme in any adjacent literature that codes conversational move types, Salinger
and Prechelt's pair-programming base concepts (2008), which is also the scheme that most often
approximates the categories reported here: one scheme indexes on moves, and that scheme hits most
often (Section 5.1). Measurement then added a second coordinate inside the content scheme itself.
Every intervention carries a target alongside its content class, whether the live reasoning, the
deliverable, the rule store, the communication channel, or the agent's self-model, and the two-axis
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coding is what the reliability figures below measure (Section 4.1).

3. The mechanisms are largely already named, and the names should be adopted. Extending the
survey into rhetoric, pedagogy, social epistemology, behavioral economics, and information economics
produced established names for twelve of the thirteen mechanisms, and where an established name
exists the recommendation is to adopt it rather than coin one. The judgment demand alone is named
four independent ways: proper scoring rules, the knowledge norm of assertion, Moran's assurance, and
the agree-or-disagree talk move of accountable-talk pedagogy (Michaels et al. 2008). What survives as
unclaimed in the surveyed literatures is small, precision naming of error classes and the
human-to-model direction in which every mechanism here runs, and both residues are bounded by the
survey that produced them. The survey is access-filtered, skewed toward arXiv-visible computer
science, and searched on this paper's own coinages, so a field that names these moves under other terms
is invisible to the method by construction. Section 11 names four unsurveyed literatures as standing
threats to the residues, and legal cross-examination is a probable prior home for the judgment demand
specifically. The ceiling on every novelty claim is therefore "unnamed in the literatures surveyed here,"
not "unnamed."

4. The axis is measurable by raters other than its author, within stated bounds. A taxonomy usable
only by its author is a private vocabulary. Blind rater pairs drawn from different model tiers coded the
corpus's full 2,205-input record against frozen category definitions on both axes. With labeling and
boundary conventions pinned, the pairs agree at 0.77 on whether an input is an intervention at all and at
0.70 on its content family, against an upper bound of 0.86 from a same-family pilot whose raters share
priors. On sessions held out from the scheme's development, the gate replicates at 0.82 while family
agreement falls to 0.58, so the family axis is the weaker measurement, and Section 11 states why
neither figure reaches the composition shares. The pinned conventions were derived from an earlier
run's disagreements rather than pre-registered, so the reliability runs are a sequence rather than a design,
and the re-coding of public corpora (Section 12) is the test the scheme has not yet passed.

This paper is one half of a working draft split in two, and the companion paper's introduction states the
division and the premise boundary that justifies it. What the companion takes from this paper is the
mechanism inventory alone. What this paper takes back is the durability vocabulary, grounds, frames, and
standing, under which Sections 3 and 4 report class-level codings, and every cross-reference to Sections 6
through 10 resolves to the companion. The numbering otherwise preserves the source's. Sections 2 through
5 are carried from the source unchanged: Section 2 surveys the adjacent literatures, Section 3 states the
discovery method and its bounds, Section 4 presents the nine mechanisms, the second tier, the two-axis
scheme, and the failure modes the interventions counteract, and Section 5 documents the axis's absence and
the method-level causes that produce it. Sections 11 and 12 state limitations and the validation path under
their source numbers.
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2 Related Work

2.1 Human-AI interaction and oversight: timing and authority

Mixed-initiative interaction (Horvitz 1999) established principles for when systems should act, defer, and
allow termination. The Guidelines for Human-AI Interaction (Amershi et al. 2019) address efficient
invocation, dismissal, and correction (G7, G8, G9). Interactive machine learning surveys catalog feedback
richer than labels, but as constraints and critiques on outputs (Amershi et al. 2014), and recent feedback
frameworks type human input by communicative form and channel (Metz et al. 2024, H. P. Zou et al.
2025). The four-way split of H. P. Zou et al. (evaluative, corrective, guidance, implicit) is the closest
existing partition, and its guidance category absorbs six of the nine mechanisms below into one bucket.
Human oversight frameworks, including Article 14 of the EU AI Act and its operationalizations (Sterz et al.
2024), define oversight as interpretation, override, and interruption. The vocabulary is veto-shaped
throughout. A systematic review of interaction patterns in AI-assisted decision-making concludes in its own
title that collaboration is "not very collaborative yet" (Gomez et al. 2025). Zhang et al. (2025) catalog
control mechanisms from 134 papers as system and interface affordances organized in an
input-action-output-feedback cycle, typed by timing, granularity, and interface rather than by the content of
human moves, confirming rather than closing the gap (Section 11).

2.2 AI-assisted programming and agentic coding

Interaction-state taxonomies dominate: CUPS codes twelve programmer states (Mozannar et al. 2024a), and
Grounded Copilot distinguishes acceleration from exploration modes (Barke et al. 2023). Neither codes
corrective moves. The companion work on suggestion timing optimizes when to interrupt rather than what
the interruption carries (Mozannar et al. 2024b). Chat-log mining produces intent taxonomies (Tang et al.
2026a) and pushback taxonomies (Baumann et al. 2026) whose resolution stops at correction versus
rejection. Oversight practice studies organize by temporal phase (Dhanorkar et al. 2026). Benchmark work
formalizes interruption types, including a "retraction" type that removes constraints from an earlier query
(R. Zou et al. 2026). A 2026 position paper states the gap directly: no public dataset captures how
developers steer and override agent work, and steerable agents should "expose decision boundaries at which
human intervention can shape downstream behavior" (Wang et al. 2026). The position paper assigns the
duty to the agent. This paper names the corresponding human skill.

The nearest large-scale neighbor codes the person rather than the message. Hitzig et al. (2026) analyzed
roughly 400,000 agentic coding sessions and attribute the division of labor directly: users make about 70
percent of planning decisions and about 20 percent of execution decisions, and part of the value of expertise
"appears to be the ability to steer the agent in the right direction." Their session-level expertise classifier
reads how precisely the user frames directions, what the user asks the agent to verify, and who corrects
whom, which is intervention-adjacent signal used to grade the intervener. The Economic Index primitives
(Anthropic 2026) scale the same design decision up: an autonomy measure runs from active collaboration
to full delegation, typing the degree of the human's involvement and not its content. Both instruments leave
this paper's axis open, and the gap is consequential for a question the expertise study itself poses, that
declining returns to expertise would suggest models are starting to supply the essential judgment users
currently bring. An aggregate expertise return conflates the classes of the companion paper's Section 6.
Under the companion paper's Section 6.6 decomposition, a decline is consistent with the grounds fraction
absorbing while the standing floor holds, and a composition-typed count is the instrument that separates
those readings.
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The oversight flank has the same shape. McCain et al. (2026) measure agent autonomy across millions of
interactions, count interruptions as events, and find that as users gain experience they "shift from approving
individual actions to monitoring what the agent does and intervening when needed," with interrupt rates
rising alongside auto-approval. That shift is a composition claim observed through a frequency instrument.
Their policy recommendation, that oversight rules focus on whether humans are in a position to effectively
monitor and intervene rather than on requiring particular forms of involvement, names the quantity this
taxonomy makes measurable: a position to intervene effectively is the capacity to supply grounds, frames,
or standing when the moment calls for it, and no count of interruptions can audit that capacity.

2.3 Older disciplines already name individual moves

Argumentation theory distinguishes undermining (premise attack) from rebutting and undercutting (Pollock
1987, Modgil and Prakken 2013), types unexpressed premises and the critical questions that surface them
(Gordon et al. 2007, van Eemeren and Grootendorst 2004), and models commitment via challenge moves
and burden-of-proof shifts (Hamblin 1970, Walton and Krabbe 1995). Design research names problem
setting (Schön 1983), frame creation (Dorst 2015), and dissolution (Ackoff 1978). Tutoring research names
six scaffolding functions including direction maintenance and demonstration (Wood, Bruner and Ross
1976), the elicit-to-tell spectrum (Graesser et al. 1995, Zhou et al. 2026), and the bottom-out hint (Aleven
and Koedinger 2001). Supervisory control, the literature nominally about humans intervening in machine
work, types interventions by authority level and timing only (Sheridan and Verplank 1978, Parasuraman et
al. 2000, Billings 1997). Dekker and Woods (2002) explain the absence: the field abandoned
who-does-what typologies as the substitution myth and never built a move-level replacement. The
reward-learning formalism types human feedback by channel (demonstrations, comparisons, corrections,
off-switch) rather than content (Jeon et al. 2020), reproducing the same blind spot from the opposite
direction.

2.4 Cognitive constructs and the direction inversion

Each mechanism below is grounded in an established construct: goal neglect and goal shielding (Duncan et
al. 1996, Shah et al. 2002), availability versus accessibility (Tulving and Pearlstone 1966), analogical
transfer under hint (Gick and Holyoak 1980, 1983), constraint relaxation (Ohlsson 1992, Knoblich et al.
1999), the unpacking effect (Tversky and Koehler 1994), forced report (Koriat and Goldsmith 1996),
pre-decisional accountability (Lerner and Tetlock 1999), Einstellung and its release by exogenous
instruction (Luchins 1942, Bilali■ et al. 2008), and depicting as a communication method (Clark and
Gerrig 1990, Clark 2016). Cognitive forcing functions reduce human overreliance on AI (Buçinca et al.
2021), and Sarkar (2024) proposes AI that challenges the human. Both run toward the human. I found no
surveyed work studying the human as the forcing function applied to the model (see Section 11 for the
coverage bounds of that claim).

3 Method: a discovery corpus and its bounds

The corpus is seven months (January to July 2026) of my own professional practice as a senior engineer
working with LLM coding agents on a large production codebase. The primary instrument is the structured
session retrospective (hereafter retrospective), a written debrief in the after-action-review tradition, a genre
whose team and individual forms carry meta-analytic support as performance instruments (Tannenbaum
and Cerasoli 2013).
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The instrument's mechanics are as follows. A retrospective is composed at the close of the session it
documents, from the session's own transcript, so the record is contemporaneous rather than recalled. It is
drafted by the agent under the author's direction and reviewed and corrected by the author, which is the
same reflexivity that governs this paper. It follows a fixed format: every substantive human input is listed
and labeled by type at writing time, together with the course corrections that followed and the avenues each
input opened that the agent had missed. What counts as substantive carries no pre-committed criterion, a
gap the falsification harness below inherits.

Twenty-six retrospective-format records exist as of 2026-07-26, inventoried in a corpus manifest that is the
source of truth for every count in this section. Fifteen entered the analysis behind the taxonomy: eleven
contemporaneous records (of fourteen composed at session close between February and April; one
adjacent-domain record was not coded, and two sat outside the analysis sweeps, an exclusion the manifest
now records) and the four reconstructions of the first retroactive stratum below. Four post-freeze
retrospectives serve as out-of-sample checks, the first of them referenced throughout as the post-freeze
retrospective, and the four records of a second retroactive stratum, described below, are not yet folded into
any section's claims. Alongside them sit 66 persisted learning records, each documenting one validated
lesson with its triggering incident, and two methodological postmortems. The analyzed retrospectives were
written against roughly 260 working sessions recorded on the primary workstation, so the derivation corpus
covers about one session in fifteen, some records covering more than one session, so the ratio is
conservative.

I am both the practitioner whose interventions are the object of study and the analyst who coded them, and
the sections below are written to keep those roles distinguishable. The drafting of this paper is itself
agent-assisted, inside the same collaboration the corpus documents, with claims, codings, and revisions
directed and reviewed by the author. Given the deference findings of the companion paper's Section 7, that
reflexivity is disclosed rather than assumed away, and the falsification harness below ran live on the paper's
own production.

Several properties of this instrument matter for interpretation.

It is a discovery instrument, not a validation instrument. One practitioner, one agent lineage, self-coded
by the collaboration under study. File counts overstate independence: nine of the 66 learning records derive
from a single session. The one-in-fifteen coverage figure quantifies the selection effect, because a
retrospective is written when a session produced something worth recording, which is disproportionately
when intervention was needed and worked. The corpus therefore measures the composition of intervention
where intervention happened, and is silent on frequency, on sessions needing none, and on interventions
that failed and were abandoned rather than written up. No frequency claim anywhere in this paper rests on
it.

The transcript is not the interaction record. Coding from conversation logs alone produced the finding
that interventions rarely edit the artifact, inferred from the absence of edits in those logs. The finding is
false, and the correction had to come from outside the logs: agent-drafted artifacts are typically revised by
hand in ways that change their content, and that revision leaves no conversational trace. Where edit deltas
were captured, they were the densest data source in the corpus. In one documented case, a single session's
hand-edits yielded over a dozen distinct rules of style and register. The retroactive stratum surfaced a third
channel that is neither conversation nor edit: primary-source artifact injection, in which a supplied
document resets a whole parameter set in one move. It dominates in the planning domain and is nearly
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absent in engineering, for reasons the companion paper's Section 6.1 takes up. The failure matters because
of who made it. The transcript misled the analyst who had personally performed the missing edits, which
sets an upper bound on what any third-party log-mining study can recover from the same record (Section
5.4).

The taxonomy has a standing falsification harness, currently weak. The retrospective of the session that
produced the taxonomy mapped all eleven of its own substantive human inputs onto the taxonomy, eleven
for eleven. The post-freeze retrospective ran the harness a second time in a non-engineering setting
(application and long-form writing): sixteen type-annotated inputs were coded against the taxonomy, six of
the nine mechanisms and two of the second-tier mechanisms fired among them, and near-zero domain
content transferred. This is the first observation of the taxonomy operating outside software work, in the
direction the filing rule stated at the end of this section predicts. Stated against itself: the coder in both
rounds was the taxonomy's author, the categories are numerous and flexible enough that most inputs map
somewhere, and "fails to map cleanly" lacks an operationalized criterion, so mapping success is
consistency, not validation. The harness becomes a validation instrument when future retrospectives apply
pre-committed category definitions, ideally with a second rater, and that upgrade is part of the Section 12
instrumentation.

A retroactive stratum extends coverage, at a stated discount. In July 2026, four further retrospectives
were reconstructed from persisted records of previously unswept sessions (January to March 2026),
extending coverage to planning and framework work alongside engineering. Reconstruction from records
that are themselves lossy compressions is a weaker instrument than composition at session close, and
findings from this stratum are graded accordingly, with one exception: the covered records include a
verbatim numbered log of 43 human inputs across four sessions, the corpus's first turn-level interaction
record, and findings sourced from it are better grounded than the summary-based remainder.

A second retroactive stratum sweeps a second workstation's verbatim record, agent-coded at a stated
discount. On 2026-07-26, a census of a second workstation found 88 session transcripts (June and July
2026), almost all unswept; the 33 substantive sessions were reconstructed into four cluster records. The
grading inverts the first stratum's. The conversational channel is turn-level verbatim: 1,918 deduped human
inputs, of which 1,297 were typed as interventions against the taxonomy and 621 as task issuance or assent,
the corpus's first direct measurement of the task-versus-intervention composition. The edit channel is
unobserved, and the typing was performed by the agent side of the collaboration in a single pass, without
pre-committed category definitions, so stratum-two codings carry the lowest coder-validity grade in the
corpus while its interaction data carries the highest channel fidelity.

The stratum's most consequential output is negative space: 178 typed interventions (14%) failed to map
onto the thirteen mechanisms, falling into roughly a dozen recurring classes, dominated by demands that
reject assertion as a substitute for verifiable evidence and by callouts of defects in the agent's own
just-delivered output. Re-coding the full record under blind rater pairs, with the residue classes available as
categories rather than only as a flag, assigns 555 of the 1,094 interventions to classes descended from that
residue and 407 to the original thirteen. Those counts are not a like-for-like revision of the 14 percent, since
the earlier figure records what a single-pass coder marked as unmappable while the later one records what a
two-rater pass assigned once the categories existed, over a different denominator and under a later scheme
version. What the comparison does establish is that the residue classes carry a substantial share of the
record under the scheme as it now stands.
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An author adjudication on 2026-07-26 resolved the two dominant classes, adding the warrant demand to the
standing class and a deliverable-directed family to Section 4.1, both at stratum-two evidence grade and
excluded from the mechanism counts used elsewhere; the residue awaited re-coding against pre-committed
category definitions, and no claim outside those graded additions rests on stratum-two codings.

A first dual-rater reliability run on the frozen definitions, two independent model raters blind to prior
codings coding the same 95-input sample, measured 88% gate agreement (kappa 0.78), 81% mechanism
agreement (kappa 0.79), and 89% durability-class agreement (kappa 0.86), with every gate disagreement on
the task-versus-intervention boundary and mechanism disagreements concentrated on the pre-registered
hard cases. Same-family model raters share priors, so these figures bound reliability optimistically, and the
human second-rater run remains open; still, the class-level figure is the relevant one for the partition, and it
is the strongest coding evidence the corpus has produced.

That re-coding ran on 2026-07-27 and 28: blind rater pairs from different model tiers, chosen because
same-family raters inflate agreement through shared priors, a mitigation that the companion paper's Section
9's own vocabulary would call partial, since different tiers of one vendor's models decorrelate in scale rather
than in lineage, coded the full 2,205-input record against the frozen definitions on both coding axes, class
and target, plus a codability and a dimensionality marker per item.

The cross-tier runs used the same frozen scheme under two protocols, and together they decompose the
agreement drop. With labeling conventions unpinned, family-level agreement is 0.59 after mechanical
reconciliation. With the vocabulary and boundary conventions pinned in the brief, the same corpus reaches
0.70 with a fresh rater pair, and a 329-input extension segment reaches 0.83, the difference between those
two being segment composition rather than protocol. The same-family pilot's 0.86 stands as the upper
bound, the task-versus-intervention gate closes to 0.77 under pinning, and codability and dimensionality
remain uncalibrated annotations. The pinned conventions were derived from the first run's disclosed ones,
so the runs are reported as a sequence rather than a design.

Recorded adjudication resolved the contested rows, leaving 3 of 716 irreducibly ambiguous, and six
definition amendments entered the scheme as v2.1 by the same recorded route. Under v2.1, on the
deduplicated record, and as a measurement at the corpus's evidence grade rather than a derived result, the
composition is deliverable-directed 37 percent, grounds 20, standing 15, frames 15, rule-store 8, channel 5,
self-model 1, shares rounded.

Two results are protocol-invariant across every run: the deliverable-directed family is the largest, which
measures the event-ontology blind spot named in Section 11, and the share ordering across the three
durability classes, grounds above standing above frames, holds throughout, with a standing-over-frames
margin thin enough that only the ordering and not the gap should be read, while the class levels move with
gate conventions, the standing share of blind-run intervention counts ranging from a fifth to a fourteenth
across raters and protocols before adjudication. Standing-class items are codable from transcript alone at 69
percent against 79 across classes, which quantifies the dataset-blindness constraint of Section 5.4 and
scopes the validation claim to exactly that fraction. The three durability classes partition the live-reasoning
tier of this two-axis record; the other four families are target families, constituted with their durability
readings in Section 4.1 and carried into the composition claim in the companion paper's Section 6.3.

The mining method has not saturated. The practice also maintains two longitudinal records beyond the
retrospectives: a store of atomic behavioral corrections persisted across sessions, and a separately curated
set of generalized lessons distilled from the same sessions. Coding these two records surfaced four further
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human mechanisms and one agent-side move not present in the retrospective-derived nine (Section 4.1).
Because both records originate in the same collaboration as the retrospectives, the second tier carries a
lower evidence grade (single-record-sourced rather than validated across multiple retrospectives). Growth
under continued mining is itself methodological data: retrospective mining of a single dyad had not
exhausted even that dyad's move inventory.

One trace is publicly inspectable. In September 2023, before the corpus period, I drove an agentic coding
tool (aider) through a documentation pass over an open-source TypeScript library (hkt-toolbelt): roughly
twenty agent-authored commits whose messages record the steering instructions, followed by same-day
human correction commits (7a241b164b, 0e7720497e). This trace does three jobs. It is the only interaction
data behind this paper that a third party can inspect directly. It supplies the second attested instance of the
bidirectional-correction candidate (Section 4.1). And it is an existence proof for the record channel that
Section 5.4's dataset-blindness argument implies: version-control history preserves the edit channel that
chat-log mining discards, agent commit and human fix side by side.

Filing rule: the substitution test. Findings are recorded at the most general level at which they remain
true. The operational test: if swapping the tool or domain noun leaves the finding true, it was written one
level too low. Section 4.2 applies this rule to the failure modes the interventions counteract, and the same
rule governs what this paper claims: the mechanisms are stated domain-free, and software engineering
supplies the evidence, not the scope.

All examples below are either contextless single-sentence quotes containing no identifiers, aggregate
counts, or paraphrases explicitly marked as such. No verbatim interaction content beyond single contextless
sentences is exposed, and the proposed validation path (Section 12) requires none.

4 Nine mechanisms, indexed by epistemic content

Table 1 presents the taxonomy. Where an established name exists, the recommendation is to adopt it.

# Mechanism What the human contributes Established name(s) Coverage status

1 Premise-breaking fact One verifiable fact that
collapses an argument built on
an unverified premise

Undermining defeater (Pollock,
ASPIC+); refutation structure (Guzzetti et
al. 1993)

Named as argument attack;
unnamed as human-to-AI
move

2 Causal-model injection A different causal vocabulary
for the search

Frame creation (Dorst 2015); ontological
category shift (Chi 1992); restructuring
(Ohlsson 1992)

Named in design and
learning sciences; unnamed
human-to-AI

3 Direct-judgment demand Zero content; forces
commitment in place of
hedging

Pre-decisional accountability (Lerner and
Tetlock) is the nearest construct

Under-identified
everywhere; counter-current
(Section 5.3)

4 Cross-context evidence
pointer

A pointer to evidence outside
the agent's current search
scope

Availability vs accessibility (Tulving);
marking critical features (Wood et al.)

Pointing half named;
scope-crossing half
unnamed

5 Purpose re-anchor Zero content; re-elevates the
already-known global goal

Direction maintenance (Wood, Bruner
and Ross 1976); goal neglect is the target
failure mode (Duncan et al. 1996)

Named in tutoring;
agent-side self-anchoring
named; human move
unstudied

6 Implicit-choice-made-exp
licit

Converts a silently applied
default into a decision point

Enthymeme reconstruction;
assumption-type critical question
(Carneades); unpacking (Tversky and
Koehler)

Named in argumentation;
human-initiated form
invisible in AI literature
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# Mechanism What the human contributes Established name(s) Coverage status

7 Stop signal Zero content; supplies the
stopping threshold, declaring a
line dead or demanding
continued search

Veto, management by exception
(authority forms); Luchins' exogenous
release instruction is the prototype

Authority form saturated;
epistemic form (dead end =
decision point) unnamed

8 Unask / requirement
dissolution

Deletes a misspecified
requirement rather than
iterating against it

Dissolution (Ackoff 1978); constraint
relaxation (Knoblich et al. 1999);
retraction (R. Zou et al. 2026)

Best covered; the stuck-loop
trigger is new

9 Demonstration Exhibits the standard by fixing
the artifact directly, where the
criterion resists statement; the
payload is an exemplar no
instruction replaces

Demonstration (Wood et al. 1976);
worked example (Sweller and Cooper
1985); depicting (Clark 2016); named
with this framing once, undeveloped, by
Huang et al. (2025)

Named; contribution is
elevation, not discovery

Table 1. The nine content-indexed mechanisms with established names and coverage status.

One naming rule the table enforces on itself: mechanisms are typed by content, and channels are not
categories. Edits carry any mechanism and are typed by what the edit changes. Demonstration is the
residual class whose payload is an unstatable criterion, whichever channel carries it, which is also the
coding rule the validation study needs (Section 12).

Four properties recur across the corpus, independent of domain. Interventions are interrogative and
compressed: single-sentence questions or bare facts ("is it load-bearing?", "do we know this?", "why are we
not writing a plan"), not instructions. They target premises, frames, and evidence validity rather than
outputs. They cluster at commitment and transition boundaries, which are also where the corresponding
agent failure modes fire. And they carry minimal information for maximal leverage.

Three of the nine (judgment demand, purpose re-anchor, stop signal) inject zero domain content: they move
only commitment, salience, or attention, which means they work without the human knowing anything the
agent does not. Their role in what follows is instrumental as much as practical. Intervention value has two
sources, what the message carries and who it comes from, and the six content-bearing mechanisms mix the
sources inseparably. The zero-content three isolate the second source, which is why the durability analysis
of the companion paper's Section 6 leans on them.

A worked instance (paraphrased from a documented incident). An agent iterated for several rounds against
an evidence requirement that could not be satisfied from the available sources, each round producing a more
elaborate near-miss. The intervention was one sentence questioning whether the requirement was valid for
the case at hand. It was not: the requirement dissolved, the loop exited, and the session produced the
deliverable the requirement had been blocking. No fact was supplied, no instruction issued, and no output
corrected, which is why a taxonomy that types feedback as evaluative or corrective cannot see this move at
all.

A reading from organizational economics extends the zero-content finding. What these three mechanisms
supply is the exercise of residual rights of control (Grossman and Hart 1986, Hart and Moore 1990):
decision authority that remains with the human where superior knowledge does not. The measurement
implication is additive rather than corrective. Task-level studies of AI exposure record an interaction as
automation or augmentation, one bit (Eloundou et al. 2023, Handa et al. 2025). The mechanisms here are a
coding scheme for what the augmentation bit is made of, and whether the standing-shaped fraction of that
composition responds to capability growth the way the knowledge-shaped fraction does is an empirical
question the one-bit encoding cannot ask.
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Two structural notes remain. First, content is orthogonal to intensity. An escalation ladder (probe, redirect,
challenge, reset, restructure) grades how hard an intervention lands, and any content mechanism can be
delivered at several intensities. A complete model needs both coordinates. Second, the taxonomy spans two
knowledge regimes. Scaffolding theory maps the tutoring-shaped mechanisms cleanly (the helper knows
more), but the judgment demand is unmappable to scaffolding because it presupposes the opposite
asymmetry: the agent may hold knowledge the human lacks and must be made to surface it under
commitment. Its home construct is accountability, not tutoring, and the accountability literature attaches a
hard timing constraint (pre-decisional only) and a cost warning (forced report degrades accuracy unless
confidence is elicited alongside).

The ninth mechanism is prior-named. Huang et al. (2025) report developers "revising code to implement
good coding practices as a demonstration for the agent," which is the edit-as-communication framing,
observed in two participants and left undeveloped. The contribution here is elevating a one-clause field
observation into a studied category, and engaging a contrary finding: in an educational setting,
higher-performing students edited less and prompted more (Padurean et al. 2025). The reconciliation is
Clark's: depicting dominates describing precisely when the sender cannot articulate the criterion, which
predicts that experts edit most where their standards are tacit.

4.1 A second tier under continued mining

Sweeping both longitudinal records (Section 3) after the nine were fixed surfaced four further human
mechanisms and one agent-side move. They are presented separately because their evidence grade differs:
each is sourced from one or two persisted records rather than from repeated retrospective validation.

Interrogative removal directive. In this dyad, "why is X necessary?" about an element of the agent's
output is a removal decision already made, not a request for justification. In the incident that sourced this
mechanism, the agent defended the element through five or more rounds of reframing before reading the
question as a directive. This is the pragmatics inversion of the interrogative-form property of Section 4: the
same interrogative surface that usually softens an intervention can also conceal one, and the disambiguation
is speaker-specific. The post-freeze retrospective of Section 3 supplies the complementary case: a
surface-identical "should we remove this?" that was a genuine question, correctly read as one, with the
element retained on answer. The pair shows the disambiguation being performed in both directions, not
merely needed. Any content taxonomy still requires a pragmatics layer that log-mining cannot recover,
since the illocutionary force is resolved by relationship history, not by the utterance.

Abstraction-level reframing. When the agent codified a just-issued correction as a narrow rule fitted to the
triggering surface, the human re-scoped the correction upward in the same turn. This is an intervention on
the learning system's uptake of an intervention, not on the task, and it has no slot in a task-level taxonomy.
It suggests the taxonomy generalizes over targets: mechanisms can apply recursively to the collaboration's
own learning loop.

Layer-diagnostic challenge. "What mechanically forces this to run?" whenever prose or memory is
proposed as the fix for a recurrence. This is the named trigger for escalating from advisory text to structural
enforcement, and it operationalizes the exogenous-forcing evidence of the companion paper's Section 10:
the question is a test for whether a proposed countermeasure is a habit (expected to fail) or a gate (expected
to hold).
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Precision naming. A two-to-five word name for the error class outperforms a paragraph of fix instructions,
and when the human supplies the name the correction lands in one round where instruction-following took
several. This explains the compression characteristic of Section 4 mechanistically: the name is the minimal
sufficient intervention payload, a retrieval key into shared context rather than a transfer of content. The
design corollary is that an agent receiving a diffuse correction should ask for the name of the error, not for
more detail.

Agent-initiated handback. The records also contain the corpus's first agent-side move: an agent running a
recurring task was observed to self-pause after a fixed number of stable iterations and hand control back
under a status distinct from both completion and failure, rather than idling or grinding. Autonomy
self-bounding is the agent-side dual of the stop signal, and it is the "expose decision boundaries" capability
Wang et al. (2026) call for, observed in the wild as a deployed practice rather than a design proposal.

The retroactive stratum then produced a second named agent-side move with three attested instances:
agent-initiated self-falsification, the agent turning the premise-breaker on its own most load-bearing claim
unprompted. In one instance the agent reopened a verdict it had reached thirteen turns earlier by capitulating
to a human probe without reverifying, softened it, and recorded that it had been more skeptical of its own
claims than of user-supplied corrections. In another it opened a formal investigation against its own
published headline metrics on suspicion of a bad baseline, with ranked hypotheses and a still-defensible
partition drawn before the outcome was known. In a third it blocked the generality claim of a framework it
had just authored, after its own evidence audit found only single-domain support. Self-falsification is the
agent-side dual of the premise-break and the only documented counterweight to trained deference that
requires no human in the loop. Three instances in seven months also states its reliability: it occurs, late and
rarely, which is consistent with the exogeneity argument of the companion paper's Section 10 rather than
against it.

One further move is recorded as a candidate and deliberately excluded from the mechanism counts and the
coverage tallies above, since it has not been through the literature survey the numbered mechanisms
received. Bidirectional correction as variable isolation: when the human corrects the same surface
feature in opposite directions across instances, the edit pair isolates the governing variable from the surface.
In the corpus incident, the human merged some agent-split paragraphs and split some agent-merged ones,
which is what separated the true variable (idea-connectedness) from the spurious one (length). The 2023
public trace of Section 3 contains an independent instance: I stripped namespace prefixes from
agent-generated documentation at definition sites while adding them in usage examples, isolating the
definition-versus-consumer distinction as the rule where either edit direction alone would have taught
"prefix" or "no prefix." Two attested instances, three years apart, on different tools, one publicly verifiable.
The evidence grade is still low, but the move is no longer a singleton. The move belongs to the same family
as abstraction-level reframing: it operates on the learning system's rule induction rather than on the task.

A second candidate has two attestations eighteen months apart. Register directive: an instruction
constraining how the artifact presents rather than what it claims, one setting the audience frame of an
executive summary, one expunging a research register from an essay. It operates on the artifact's relation to
its audience, has no numbered slot, and most plausibly files as frame-class on a dimension the taxonomy
has not yet needed.

The retroactive stratum adds a third candidate, from the verbatim log. Blinding directive: the human orders
the agent to discard available context before analyzing, to prevent motivated reasoning ("redo the analysis
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without any knowledge of the initiative, and ignore impact claims in commit messages", paraphrased from
the logged instance). Every numbered mechanism adds something to the agent's state. This one subtracts,
and what it subtracts is evidence access, which makes it an authority-class operation on the boundary of the
search space rather than on its dynamics. It joins the subtractive-move family of Section 5.3 and, like
bidirectional correction, awaits the literature check the numbered mechanisms received. Blind analysis is a
named methodological control in empirical research, so the check has an obvious starting point.

The second retroactive stratum, adjudicated by the author on 2026-07-26, adds one mechanism and one
family, both at that stratum's evidence grade and excluded from the thirteen-count used elsewhere until the
re-coding harness rules. Warrant demand: the human demands the grounds behind an already-committed
claim while supplying none ("is this all verified against actual implementation or just inferred?", "where is
the evidence?"). It arrives already named: it is the challenge move of formal dialectic, Hamblin's
why-locution and the burden-of-proof shift (Hamblin 1970, Walton and Krabbe 1995), and Brandom's
(1994) asking for reasons under default-and-challenge, which strengthens claim 3 rather than straining it. It
files in the standing class because it transfers no content and imposes an accountability relation that is not
self-imposable, for the same reason the judgment demand's is not: where the judgment demand restores the
link from assertion to commitment, the warrant demand restores the link from assertion to grounds, and a
self-issued demand for one's own warrant is a decision, so the three-arm design of the companion paper's
Section 6.1 extends to it directly. Its stratum-two volume, roughly seventy instances, is the largest of any
unmapped class.

The deliverable-directed family. The stratum's remaining dominant classes consolidate into a family the
event ontology of Section 11 predicted the conversational taxonomy would miss: interventions on the
deliverable rather than on live reasoning. Defect callout (a failure named in just-delivered output),
evidence-delivery demand (the warrant demanded as an inspectable artifact for a third-party reader),
artifact-location demand, and structure-preservation correction all supply facts about the deliverable rather
than the world, and they are absorbed by a different capability than the grounds class: self-verification of
outputs rather than retrieval or verification of domain claims. The distinct absorber is why they file as a
family instead of folding into the premise-break, and it hands the family its own durability question, which
the re-coding harness inherits.

The re-coding of Section 3 hardened this consolidation into a second coding axis: every intervention carries
a target, what it operates on, alongside its content class, what it supplies. Four targets other than live
reasoning organize the record's remaining families. Deliverable-directed interventions operate on a
produced artifact's completeness, navigability, structure, or evidentiary form, which is the target that code
review and peer review are both organized entirely around.

The target records what an input operates on, not what ends up changing. A move that re-aims the agent's
reasoning is live-reasoning-directed even when the edit it eventually produces lands in the artifact, and a
move is deliverable-directed only when the artifact's own state, its completeness, navigability, structure, or
evidentiary form, is what the input addresses. The distinction is load-bearing rather than fastidious: coding
by effect would fold most of the live-reasoning tier into the deliverable family, since nearly every
intervention changes an output sooner or later.

A sharper objection follows, and it is the strongest one this axis faces: the agent produced the artifact from
its reasoning, so a defective artifact implies defective reasoning, and telling the agent the artifact is wrong
corrects the reasoning through its output. On that reading the family is reasoning correction under another
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name. What answers it is independence rather than aim. Artifacts fail while the reasoning behind them stays
sound: a reference rots after the fact, a section the agent rightly decided to include is dropped in execution,
content is present but unnavigable so the request is answered by an artifact that already contains it, a claim
is correct and its warrant is not exhibited, a passage was right when written and the world moved. None of
these calls for an update to the agent's beliefs about the domain, and each leaves work to do on the artifact.
The absorber makes the same point mechanically: this family yields to self-verification of outputs, not to
better retrieval or domain verification, so an agent that reliably checked its outputs against its own intent
would eliminate most of these without improving as a reasoner at all.

The concession is that a coder sees text rather than intent, and many inputs do not say whether the fault is
inference or presentation. The reliability figures bound this directly: on sessions held out from the scheme's
development, raters agreed at 0.82 on whether an input was an intervention and at 0.58 on its family, so the
target axis is the weaker measurement and family disagreement is where it is weakest. If the objection holds
for a material share of items, the live-reasoning tier is under-counted rather than over-counted, which would
make the durability partition cover more of the phenomenon than this paper claims, on a measurement this
paper reports as softer.

The family borders the numbered demonstration mechanism, and the scheme's line between them is
performed versus described: a move that names the artifact's defective state and leaves the edit to the agent
files as deliverable-directed correction, while a performed edit, including pasted replacement text, is
demonstration via edit, grounds-class content the two-axis coding records with a deliverable target, since
the edit itself is the inspectable evidence of the standard. Demonstrations so coded are under four percent of
the family, so the deliverable share reads as correction demanded, not correction performed. Performed
does not mean in-artifact. A demonstration can be performed inside a message, by supplying the
replacement wording or writing the corrected form rather than describing it, and those are the instances this
record sees, while a demonstration performed on the artifact itself travels the unobserved edit channel of
Section 3. The overlap between the demonstration mechanism and the deliverable family is therefore
bounded below by four percent rather than measured at it. The line keeps a third case visible: a human edit
that merely executes a fix, exhibiting no standard, is task substitution rather than intervention, and it travels
the edit channel this record does not observe.

Rule-store-directed interventions set rules for future sessions rather than the current one: routing,
persistence, delegation, publication surfaces. Channel-directed interventions repair the communication
itself, restating a referent the agent misread, re-scoping, re-sending, other-initiated repair in the
conversation-analytic sense, and they are the one family outside the content classes entirely, since no claim
is disputed. Self-model-directed interventions correct the agent's beliefs about its own capabilities and
limits, most often rejecting a capability refusal by asserting the path that exists.

What the re-coded record then shows is that the content classes recur on the new targets rather than
stopping at the reasoning loop. The defect callout is the premise-break aimed at the artifact, grounds about
the deliverable. The register directive is a frame for the artifact's audience relation. The evidence-delivery
demand is the warrant demand in artifact form, the same accountability relation addressed to a
reader-verifier rather than to the live reasoner. The policy directive is constitutional frame-setting on the
rule store, the conversational trace of the owned-parameter migration of Section 11.

Durability therefore extends by content class, with the target selecting the absorber, stated as hypotheses
rather than results: grounds-on-artifact absorbs by output self-verification rather than domain retrieval,
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frames-on-artifact absorb where the audience model can be specified, channel repair absorbs with
grounding quality, self-model correction absorbs as introspective access improves, and the accountability
relations remain standing-class on every target, since a demand that work be inspectable by its reader is no
more self-issuable than a warrant demand.

Two adjacent literatures read every intervention as carrying both a propositional payload and an authority
claim, mitigation studies in aviation discourse (Linde 1988) and the content-and-relationship distinction in
communication theory (Watzlawick, Beavin, and Jackson 1967), which would make the classes dimensions
of each move rather than types of move. The re-code carries the annotation that decides between the
readings: each intervention is marked pure-content, pure-authority, or mixed, and a high mixed share with
recoverable sub-dimensions reads the taxonomy dimensionally, while concentration at the pure poles reads
it categorially. The classes survive either result as coordinates rather than bins, and the escalation pattern
both literatures document, the same grounds re-issued at rising authority, is representable in both readings.

4.2 The failure modes

Each intervention counteracts a failure mode of bounded agents operating on shared artifacts. Table 2 gives
the modes at the level where they hold for any such agent, per the filing rule of Section 3. The modes are
the primary objects of the taxonomy. The software-engineering incidents that evidence them appear in the
middle column.

Domain-free failure mode Software surface (evidence) Primary counter-mechanisms

Knowledge-behavior dissociation,
including action-effect conflation

Rule persisted, violated by the next action;
planning-phase constraint bypassed under execution
momentum; announced multi-step plans whose
out-of-focus steps are never dispatched; configured
mechanisms that never execute

Purpose re-anchor, stop, layer-diagnostic
challenge

Inference substituted for
observation

State asserted from stale summaries, names, or
prior-agent claims when one query would settle it

Premise-breaking fact, evidence pointer

Local optimization unmoored
from the global objective

Locally coherent turns that aggregate away from the
stated goal

Purpose re-anchor, judgment demand

Missing authority model over
shared state

Human edits reverted, comments silently dropped,
metadata inferred

Demonstration via edit as binding signal,
authorization protocols

Lossy re-encoding without
conservation constraints

Ranked evidence sets collapsed to one exemplar in
summarization; uncertainty markers stripped as
estimates propagate into derived artifacts

Implicit-choice surfacing (omissions become
decisions)

Update-scope miscalibration One incident becomes a global rule, or stays a one-off
that never generalizes: over-promotion and
under-generalization are the same mode, and fitting the
update to a proxy axis (the triggering surface) is its
mechanism

Abstraction-level reframing

Greedy repair under pressure, with
feedback-channel misallocation

Workaround layered on workaround while the root
cause and the richest feedback channel go unread

Unask, stop, causal-model injection

Form constraints dominating truth
constraints

Templates filled with fabricated values, dead links
shipped, substitutions unlabeled

Judgment demand, provenance contracts (the
companion paper, Section 10)

Missing boundary model between
process and product

Writer-state and session residue delivered in
reader-facing artifacts

Implicit-choice surfacing, audit obligations

Social valence treated as an
evidence gradient

Pushback without evidence reversing verified
conclusions, praise amplifying confidence

Judgment demand, evidence-only revision
protocols
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Domain-free failure mode Software surface (evidence) Primary counter-mechanisms

Ambiguity resolved by
actionability rather than intent

An interrogative removal directive defended against
for five rounds

Precision naming, pragmatics-aware protocols

Non-propagation of belief updates A correction accepted in one thread while its
entailments elsewhere stay stale

Cross-context evidence pointer,
abstraction-level reframing

Table 2. Domain-free failure modes, the software-engineering surfaces that evidence them, and their counter-mechanisms.

The table is falsifiable by its own rule: any row whose left column fails the substitution test when moved to
a non-software domain is misfiled and should be demoted to a surface of some deeper mode.

One failure mode is absent from the table, and the absence is a finding rather than an oversight. Every mode
above is a bias in Kahneman, Sibony and Sunstein's (2021) sense, a systematic error with a direction, which
is why each has a directional counter-move. Agents also produce noise, unsystematic scatter in which the
same prompt yields materially different plans across runs with no consistent tilt. Noise degrades aggregate
quality as surely as bias and is harder to see, because it leaves no pattern to recognize and each individual
output looks defensible. None of the thirteen mechanisms counters it. The companion paper's Section 6.2
takes up why.

4.3 Misfires

Every mechanism misfires. The premise a human breaks can be the correct one, a re-anchor can hold an
agent to a goal that should have died, and a stop can foreclose the search that would have paid. The
taxonomy types moves by what they supply, not by whether a given use was correct, so the misfire duals
belong inside the framework: false premise injection for the premise-break, transferred frame lock for
causal-model injection, forced report degrading accuracy for the judgment demand (Koriat and Goldsmith
1996), over-asking for choice surfacing, premature stop and sunk-cost continuation for the two signs of the
threshold mechanism, evasive dissolution for requirement dissolution, which is the boundary erotetic logic's
validity conditions exist to police, and taste ossification for demonstration. The corpus documents misfires
in both directions (Sections 3 and 11). Apparent counterexamples in which withheld human stops enabled
discoveries are the continue sign exercised at portfolio level, coarse allocation with per-line abstention, an
allocation of authority rather than its absence. Two consequences follow: scoring interventions is a separate
problem from typing them, and the deference delta of the companion paper's Section 7 explains why
scoring is the harder one, since a deferent agent renders wrong interventions indistinguishable from right
ones.

5 The missing axis, and why it persists

5.1 The axis is absent from the surveyed literatures

Across human-AI interaction, AI-assisted programming, cognitive psychology, and the four older
disciplines of Section 2.3, intervention typing indexes on timing, authority, granularity, artifact defect class,
abstraction level, or interaction state. The single scheme that codes conversational move types, Salinger and
Prechelt's pair-programming verbs (challenge, decide, stop, propose, amend), is also the scheme that most
often approximates the mechanisms in Table 1, including the only speech-act naming of the stop signal
anywhere in the survey. One scheme indexes on moves, and that scheme hits most often. The axis, not the
corpus, is what the field is missing.
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5.2 The direction inversion

The interventions literature builds machinery that makes humans think harder: cognitive forcing functions,
designed friction, seamful explanation. The proposal that AI should challenge humans (Sarkar 2024) keeps
the same arrow. The nine mechanisms all run the other way: a human forcing the model out of a locally
coherent but globally wrong trajectory. The nearest empirical anchors are negative results that make the
human move load-bearing: LLMs fixate and do not self-release (Naeini et al. 2023, Kim et al. 2025), fail to
improve problem frames even when explicitly deployed for that purpose across 280 participants (Shin et al.
2025), and initiate grounding repair at a fraction of human rates (Shaikh et al. 2025).

These are empirical results, and empirical results move. A principled reason to expect the human move to
remain load-bearing runs alongside them. Several mechanisms supply a determination of what is relevant to
consider, which is the frame problem in its original sense (McCarthy and Hayes 1969), and it is not solvable
from inside the frame it is about. A reasoner cannot enumerate what its current framing excludes without
already occupying a different framing. The companion paper's Section 6.1 develops what follows.

5.3 Established names, and the one unnamed in the surveyed fields

Extending the survey into rhetoric, pedagogy, social epistemology, behavioral economics, and information
economics supplies names for most of the mechanisms, and in several cases formal machinery the
taxonomy did not have. The judgment demand is named four ways and acquires a formal account: hedging
is intentional vagueness that increases with sender-receiver conflict (Blume and Board 2014) and is optimal
under asymmetric loss (Patton and Timmermann 2007), so the demand is the imposition of a strictly proper
scoring rule (Gneiting and Raftery 2007), which also derives the commit-with-confidence requirement
independently found in memory research (Koriat and Goldsmith 1996).

Its normative warrant comes from the knowledge norm of assertion (Williamson 2000) and Moran's (2005)
contrast between offering evidence and giving assurance: a hedge withholds assurance, not information, so
the demand restores an accountability relation rather than merely requesting bluntness. Default surfacing is
named three independent ways, as active choosing (Sunstein 2015, on defaults whose power is measured by
Johnson and Goldstein 2003), as residual control rights, and as blocking presupposition accommodation.
The stop signal gains a formal name (Weitzman's 1979 reservation value: the human supplies the stopping
threshold the agent lacks) and a normative one (zetetic closure norms, Friedman 2020, and epistemic
paternalism with stated justification conditions, Ahlstrom-Vij 2013).

Dissolution gains validity conditions from erotetic logic, which specifies when a question fails to arise
rather than going unanswered (Belnap and Steel 1976, Wi■niewski 1995). Zero-content efficacy is
explained three independent ways: cheap-talk equilibrium selection, where the message carries no private
information and works by selecting among equally consistent continuations (Crawford and Sobel 1982,
Farrell and Rabin 1996, Schelling 1960), burden-shift under default entitlement, where a commitment held
by default becomes defeasible once challenged (Brandom 1994), and the exercise of formal authority
(Aghion and Tirole 1997). The last of these also supplies the cost model this framework otherwise lacks.
Their loss-of-initiative result predicts that heavily supervised agents degrade the verifiability of their own
outputs, which is a testable and unwelcome corollary of intervening well.

After the full survey, precision naming is the only mechanism of the thirteen with no established name in
any surveyed field. Five fields land adjacent without naming it, and one supplies unusually strong evidence
for its efficacy: a single training intervention whose content is essentially the naming and recognition of
specific error classes produced medium-to-large improvements that persisted two to three months and
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transferred to novel tasks (Morewedge et al. 2015). The claim that a compact label outperforms a paragraph
of instruction is therefore empirically supported and terminologically homeless. One aspect of a named
mechanism is unclaimed in a different sense: requirement dissolution is named as an operation on the
problem (Ackoff 1978, Knoblich et al. 1999) but nowhere as a communicative move. Economics studies
constraint relaxation only as a change to the problem, never as a message, and the nearest constructs
(choice-set editing, erotetic presupposition failure, the stasis of jurisdiction) each cover a fragment. The
orphanhood of the two subtractive moves, requirement dissolution and the stop signal, has a shared
structural cause: every surveyed field studies addition, correction, and challenge, and almost none studies
subtraction.

The remaining novelty is structural rather than lexical. Pedagogy exposes one piece by contrast: revoicing
(O'Connor and Michaels 1993) restates a contribution in upgraded terms and then closes with a ratification
request, "is that what you meant?", which returns authorship to the speaker and verifies that the
reformulation landed. Every mechanism in Table 1 is fire-and-forget by comparison. A ratification step may
be a missing mechanism in its own right rather than a refinement of the existing nine. The other pieces are
the direction, which no surveyed field claims, and the substrate deltas of the companion paper's Section 7.

Within the AI/HCI literatures specifically, three findings hold in the opposite direction. The normative
program of uncertainty communication, that systems should express calibrated uncertainty rather than
commit, runs counter to the judgment demand. Assumption-surfacing is assigned to the agent
(Zamfirescu-Pereira et al. 2025, Wang et al. 2026), rendering the operator's skill invisible by construction.
And models do not produce reframes for themselves (Shin et al. 2025), which is what makes the human
injection load-bearing.

5.4 Three structural causes

The gap is not an oversight. It is produced by method.

1. Dataset blindness. Every large-scale taxonomy is chat-log-mined, and the logs do not contain the
densest channels. Tang et al. (2026a) concede that cancellation and accept/reject events are
inconsistently recorded. Direct edits are definitionally absent. The one study that caught
edit-as-demonstration used field observation. The corpus behind this paper hit the same wall from the
inside: a taxonomy claim built on transcript absence was falsified by the practitioner in one sentence.

2. Wrong organizing axis. Schemes built for defect classes, phases, or states cannot express content
distinctions no matter how much data flows through them. The canonical pair-programming navigator
study coded utterances by level of abstraction, found that an average of 57% of utterances per session
fell into a "vague" category expressly defined to include metacognitive statements and questions about
progress and understanding, and discounted that category from the statistical analysis to keep it from
adding noise (Bryant et al. 2008). The exclusion is methodologically reasonable given an
abstraction-level axis and fatal on a content axis: the purpose re-anchor, the implicit-choice surfacing
move, and the stop signal all live in the discarded bucket.

3. Asymmetric attribution. The 91.49% figure is reported as a failure statistic of agents, not a success
statistic of a human skill. Position papers assign decision-boundary exposure to the agent. Skilled
pushback is nobody's object of study, so it has no taxonomy.
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5.5 Two external convergences, and their weight

Tang et al. (2026b) derived failure causes inductively from 20,574 sessions. Their categories map
cause-for-cause onto Table 1 from the opposite side: underspecified instruction to default surfacing (the
underspecification itself is characterized directly by Yang et al. 2025), scope overreach to re-anchoring and
dissolution, premature action to the stop and judgment mechanisms, default-driven override to default
surfacing, wrong project diagnosis to premise-breaking and evidence pointing, inaccurate self-reporting to
the judgment demand.

A second convergence carries more weight, because it bears on the composition claim rather than on the
mechanism list, and it runs in the direction a prediction should. Surveying 319 knowledge workers on 936
first-hand examples, Lee et al. (2025) report that generative AI shifts the nature of critical thinking toward
information verification, response integration, and task stewardship. Those are this paper's families named
from the outside: verification is the deliverable-directed work, stewardship is the standing and rule-store
residue, and the movement away from generation is the grounds class being absorbed. The method shares
nothing with this one, being a cross-sectional survey of self-reported effort in a different literature, which is
what makes the agreement informative and also what bounds it. Self-report cannot separate a reduction in
critical thinking caused by the tool from a selection of tasks that needed less of it, so the finding is taken as
convergent on where oversight labor goes and not as evidence for the erosion claim of the companion
paper's Section 8.

Two independent derivations converging is encouraging, and the weight of the first is modest: the mapping
is post hoc, permits one-to-many correspondence, and was performed by the taxonomy's author, which is
the flexibility under which such mappings usually succeed. One cause does not map: context loss has no
intervention counterpart, and reading it as the substrate delta of the companion paper's Section 7 is an
interpretation that a skeptic may fairly score as an auxiliary hypothesis. The re-coding study of Section 12,
with pre-registered category definitions and independent raters, is the test that separates convergence from
projection.

11 Limitations

The discovery corpus is one human-agent dyad, retrospectively coded by the collaboration under study,
with occasional third-party inputs in review-centered sessions. Retrospectives over-sample correction-rich
sessions, so nothing here estimates intervention frequency or the base rate of sessions needing none. The
transcript-completeness failure documented in Section 3 applies to the corpus itself: conversational
mechanisms are better sampled than out-of-band ones, and cross-mechanism frequency comparisons are
unreliable.

The taxonomy also inherits an event ontology. It types discrete conversational moves, while the practice's
largest interventions are arguably standing structures: persisted rules, gates, and protocol steps that fire
outside the conversational channel entirely. A maturing practice migrates interventions into exactly those
structures, and the prediction that follows is a confound worth naming: conversational intervention counts
should fall as a practice matures, at constant capability, so any frequency study built on this scheme is
interpretable only if structural interventions are instrumented alongside conversational ones. The second
retroactive stratum put first members into the ontology's other blind spot: the deliverable-directed family of
Section 4.1 operates on the produced artifact rather than on live reasoning, and its 37 percent share of the
re-coded record indicates that a conversational event ontology, left uncorrected, excludes the largest single
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family of oversight labor.

The held-out sample also carries a selection that the phrase held out does not convey. A census of 105
session transcripts found 77 unrepresented in the corpus, and the 38 exceeding 200KB became the pool
from which the ten held-out sessions were drawn. That threshold was set by the coding agent rather than
derived from any property of the corpus, and no record states what it was selecting for. Transcript size
plausibly tracks session character, since sessions run long for reasons, so the held-out agreement figures are
best read as describing large sessions rather than unrepresented sessions in general. The topic-based
exclusion applied after the threshold is documented with its rationale and removed 986 of the 1,083
candidate turns. The threshold that set the pool it operated on is recorded here for the first time.

A second unit-of-analysis limit sits underneath the first, and it is a gap in the scheme rather than in the
corpus. The taxonomy types moves by what they supply and has no term for the verification the move's
content rests on. Where that verification is a reasoning process rather than a closed check, it takes
interventions of its own, and the companion paper's Section 6.1 argues that such a process terminates either
in a decidable check or in an act of standing. A coded move therefore sits on a stack the coding never sees,
and a stack terminating in an act of standing carries oversight labour that the move's own class does not
record. The consequence for anything built on the composition figures has a direction: totals summed over
coded moves undercount standing wherever verification terminates in it, and the scheme offers no unit in
which that contribution could appear. Further coding does not close this, since the missing quantity is not a
move.

The reliability figures bound what the composition figures support, and the bound is not symmetric across
the scheme's two measurements. On sessions held out from the scheme's development, raters agreed at 0.82
on whether an input was an intervention at all and at 0.58 on its family, so the gate is the only figure with
out-of-sample support and the family axis is the weaker measurement. The two figures rest on different
samples. The gate figure is computed over all 93 held-out items. The family figure is computed over the 19
that both raters called an intervention, since a family label exists only where the gate agrees, so its
confidence interval is wide enough that the point estimate should be read as an order of magnitude rather
than a value.

Those figures describe blind rater pairs, and the composition shares of Section 3 do not come from that
instrument. The held-out run used the v2.1 definitions, so the difference is not one of scheme version. They
are reported under v2.1, after recorded adjudication resolved the contested rows and six definition
amendments entered the scheme, and the adjudicator is this scheme's author. No reliability figure attaches
to the instrument that produced them. The defect is not that the shares carry a low agreement figure but that
they carry none, and the corridor adjudication closed was wide enough to matter: the standing share ran
from a fifth to a fourteenth across raters and protocols before adjudication and sits at 15 percent after, so the
levels are set by the adjudication rather than trimmed by it.

What survives is what rests on invariance across the blind runs themselves rather than on transferring their
agreement to the adjudicated product, which is the deliverable-directed family being the largest and the
ordering across the three durability classes. Any use of the levels, the 37 percent included, should wait on a
blind run against v2.1. The gap is the pipeline. Blind pairs coding independently and an author resolving
contested rows are different instruments whatever definitions they share, and only the first has a measured
agreement.
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Several load-bearing sources are 2026 preprints whose peer-review status is unconfirmed. The published
catalog most likely to preempt the novelty claims (Zhang et al. 2025) types control mechanisms as system
and interface affordances organized in an input-action-output-feedback cycle and indexed by timing,
granularity, and interface. It does not code human moves by epistemic content, and so instantiates the
Section 5.1 pattern rather than preempting the claims here. That check was performed at catalog level
against the open-access version (arXiv:2507.06000) rather than the version of record, and the
correspondence should be read with that grain.

The literature survey itself is access-filtered rather than representative, and every novelty claim in this paper
should be read as scoped to the surveyed literatures. Four biases are known. Paywalled and fetch-failed
sources were systematically undersampled, with the Zhang catalog the one such case resolved. Retrieval
skewed toward recent, self-archived computer-science preprints, over-weighting the arXiv-visible slice of
the field. Coverage is English-language and WEIRD-sample throughout. The survey method also carried a
confirmation-shaped prime: searches were framed around this taxonomy and asked where it was
under-identified, and absence findings returned by that frame are weaker than absence findings from neutral
coverage.

The structural bias is worse than the access biases. The survey searched on this paper's own coinages while
arguing that the field lacks the vocabulary, so any field that names these moves under different terms is
invisible to the method by construction. Four literatures with that profile were not surveyed and stand as
explicit threats to the novelty claims: conversation analysis, whose other-initiated repair machinery types
repair moves in ordinary talk, psychotherapy process research, whose verbal response mode taxonomies
code therapist interventions by content, aviation crew resource management, whose graded-assertiveness
protocols are trained escalation ladders for subordinate intervention and whose mitigation findings Section
4.1 cites while the systematic survey remains undone, and legal practice, where cross-examination
technique and objection taxonomies constitute a professionalized discipline of forcing committed answers
over hedged ones. The last is a probable prior home for the judgment demand specifically, which would
demote that mechanism from under-identified to untransferred.

Accountable-talk pedagogy is a partial exception: it was surveyed, and it named two mechanisms (Section
5.3), but only its best-documented talk moves were consulted rather than the full inventory, so it remains a
live source of prior names. Reconciling against these literatures is a precondition for any claim stronger
than "unnamed in the literatures surveyed here." A first reconciliation step now exists on the
conversation-analysis side: one of the second stratum's unmapped classes, the repair of misresolved
referents, is near-verbatim other-initiated repair (Schegloff, Jefferson and Sacks 1977), which converts one
member of this threat list into an import and leaves the remainder standing.

12 Future work

Validation runs through public data and requires none of this corpus. The primary study re-codes public
corpora (Baumann et al. 2026 interactions, Tang et al. 2026a messages, Tang et al. 2026b resolution events)
with the content taxonomy, measuring coverage, inter-rater agreement, and the frequency and outcome of
each mechanism. The coding pipeline this assumes has published precedent: privacy-preserving taxonomy
extraction over conversation corpora at scale is demonstrated infrastructure (Tamkin et al. 2024), already
applied to build a hierarchical values taxonomy from three hundred thousand conversations. One method
rule governs the design: verification must be acyclic, meaning raters never see the intervener's reasoning, or
the check inherits the author's framing.
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Three lines complement the re-coding. Cross-domain comparison within a single dyad holds the
practitioner constant and varies what the domain's verification affords, and the retroactive stratum of
Section 3 shows that comparison already carries variance the taxonomy would otherwise attribute to the
dyad. Cross-dyad replication on other practitioners' session records tests whether the mechanism inventory
is a property of bounded agents on shared artifacts or of one practice. A mechanism-type column added to
retrospective formats makes frequency and efficacy measurable prospectively, replacing the reconstruction
discounts of Section 3 with codings committed at session close.

Companion paper

What the taxonomy entails about durability and absorption, which content classes capability growth or
architectural diversity can absorb and what remains for a human principal, is developed in a companion
paper. Those entailments rest on the mechanism list being approximately right, not on this paper's corpus,
novelty claims, or survey, so the measurement bounds reported here scope the composition figures without
scoping the companion's argument.
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