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Abstract. This supplement specifies the integrated human-study and MI-evaluation programme dated 12 October 2026. It separates current
design commitments from pilot-set quantities, optional future assays and superseded settings. Detailed measurement, model, inference and
infrastructure contracts support a compact main narrative. The prior 35 figure sources are retained through 15 combined archival plates and in
the editable package; their earlier numerical settings are explicitly identified as historical. The independent LLM-analysis benchmark remains
a separate future experiment. No participant, neural, benchmark or operational-validation results are reported.
Current specification: S1–S10. Separate future studies: S11. Historical figure record: Appendix A. The dated main protocol and this amendment take precedence over
the earlier papers.

S1. Objectives, decisions and amendment ledger
Aim Measurement Matched comparison Decision

Human learning Pre-outcome chance of A; assigned and
realized exposure

Changed versus stable continuation
schedule

Changed-minus-stable change in
𝑞 (𝐴); report effect and uncertainty

Pleasure relationships Expected enjoyment, experienced plea-
sure, continuous trace, recognition

Within-person/motif association with
acoustic and exposure controls

Prespecified secondary relations; no
neural or unrestricted latent-state
claim

MI contribution Within-excerpt trajectory and between-
excerpt trace mean

Updated personal MI versus equally up-
dated acoustic learner on identical tar-
gets

Joint meaningful gain requires Δ𝑟 >
0.10 for each scale with confirmatory
evidence

Personalization Same target and representation Population versus calibrated versus
earlier-feedback-updated state

Separate history and updating incre-
ments; secondary family

Mechanism diagnosis Matched model outputs and target-
relevant reports

Leave-one-module/group-out, temporal
controls and shared-input audits

Locate useful/weak operational-
izations; revise only after primary
freeze

Measurement qualifica-
tion

Gesture practice, timing, interruptions,
burden, passive/report blocks

Known control signals and counterbal-
anced task conditions

Pilot-exit qualification or redesign be-
fore confirmation

The programme has two coequal scientific aims, not one sci-
entific aim plus a promotional evaluation. Listener updating and
model updating are separate processes. MI is a literature-anchored
computational proposal: source motivation, input selection, equa-
tion, temporal support and empirical target are recorded separately.
The nine-mechanism source audit found citation metadata and MI-
defined operational choices in all nine modules. This is neither a
claim of 100% copied formulas nor a quantified claim of field-wide
novelty.
Substantive amendments from 11 October. (1) Exactly 20 pre-
viously recognized works and at least 16 usable ratings are replaced
by three-source calibration, with dose/minimum fixed at pilot exit.
(2) Desktop/laptop eligibility is replaced by qualified mobile col-
lection. (3) The three-alternative probability-allocation task and
1:1 U/L assignment leave the core: a two-alternative updating as-
say supports one-gesture probability reports; a three-alternative un-
certainty assay remains optional. (4) Two trajectory/mean correla-
tion increments above 0.10 replace the one-point absolute-error im-
provement as the primary practical model target. (5) The tracemean
becomes the between-excerpt primary target; immediate overall rat-
ing remains a distinct secondary outcome. (6) Three earlier primary
claims are replaced by two confirmatory families: human updating
and joint MI gain. (7) The 55–75-minute duration is a historical
estimate, not a promise for mobile collection. (8) Human measure-
ment/inference methods are integrated; the LLM benchmark is in-
dependent.

Retained starting values include the 1,000-registration cap with
an initial 60-registration pilot, 24 transfer excerpts of 25 seconds,
four six-slot policies, four secondary performance pairs, 5-Hz sam-
pling and 5,000 bootstrap replicates. These are proposed design set-
tings. The existing 16-training/32-probe learning schedule supplies
the first pilot candidate, with switch after probe 16 and before/after
windows 9–16/25–32. A lower-burden schedule needs recovery and
feasibility justification, then an explicit amendment.
Decision status. Fixed scientific commitments are the two aims,
honest information boundaries, matched comparators, separate out-
come scales and Δ𝑟 > 0.10 target. Pilot-set quantities include cal-
ibration dose, response lag, task length, target-based masks, trans-
formations, final sample and power alternative. Optional studies
include full uncertainty distributions, value-learning extensions, in-
dependent neural observations and the LLM benchmark. None can
be silently substituted for an unsuccessful primary endpoint.
Source preservation. The preceding three PDFs, their exact
TeX/reference sources, 35 original SVGs, 15 combined SVG/PDF
plates and the previous technical supplement remain in the ed-
itable archive. Appendix A reproduces the 15 combined plates.
A machine-readable section/figure/reference crosswalk records re-
tained, amended, deferred and archived material. Historical dia-
grams preserve their content; captions identify their non-current
settings rather than presenting them as current requirements.
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S2. Recruitment, catalogue and personal calibration
Population and consent. Adults aged 18 or older enter through
language/device/headphone checks and versioned consent. Regis-
tration, eligibility and study participation are different events. The
cap counts unique eligible registrations including pilot registrations;
incomplete cases remain in the flow. Verification establishes ac-
count control rather than uniqueness of a person. Record invita-
tions, screening, consent, calibration completion, task readiness,
started/completed blocks and endpoint-specific inclusion. State
compensation and withdrawal procedures independently of agree-
ment with MI. Translation requires cognitive interviewing and
counterbalanced qualification before pooling.
Catalogue identity. Keep composition family, movement, ar-
rangement, performance, master recording, excerpt and exposure
identifiers. Different encodings do not create independent mu-
sic; a content hash cannot establish composition identity. Use ex-
act rights-cleared recordings or newly rendered controlled motifs,
with documented permissions and stable audio preprocessing[1].
Standardized fades, channel layout and fixed loudness normaliza-
tion preserve within-excerpt dynamics. Reject clipping, unresolved
metadata and unmatched passage boundaries. Retain loudness,
roughness, tempo, onset density, tonal stability and instrumentation
controls. Arrangement changes fall outside the paired-performance
inference unless separately designed.
Three routes. Route K samples previously recognized pieces,
including liked/disliked anchors. Route P samples high and low
predicted-preference candidates from the model state available be-
fore their ratings. Route N samples listener-declared unfamiliar
pieces. Routes describe selection; familiarity and predicted pref-
erence are separately coded. A recommended unfamiliar item can
satisfy both attributes but receives one exposure identity and a de-
clared route assignment. Item selection must preserve score range
and acoustic coverage; selecting only predicted favourites would
answer a restricted policy question.

The pilot evaluates 12-, 18- and 24-reference designs with
roughly balanced route budgets, adjusting overlap by a determin-
istic predeclared allocation rule. Begin with a common seed sub-
set; initial population priors may rank candidates before personal
responses exist. Subsequent recommendations use only completed
seed/reference responses. Save the selecting model and its informa-
tion cutoff for each item. A 12-second preview is the initial candi-
date duration, subject to coverage/burden qualification. It counts as
exposure even if recognition fails. Do not infer streaming history
or autobiographical memory, and do not require an account with a
music service.
Personal state. Record prior recognition, graded familiarity, per-
formance recognition and pleasure separately, with an unable-to-
rate option. No-response is not zero pleasure. Save interrupted
calibration and shrink weakly supported parameters toward the
pilot-trained population prior. The pilot-exit rule specifies usable-
reference counts, route coverage and readiness; it supersedes the
older 16-of-20 rule. Reference-dose analysis on the same held-out
targets remains secondary, using nested prespecified subset order-
ings and common fitting resources.
Transfer selection. Before ranking, randomly partition an eligible
candidate pool into four policy candidate sets; rotate membership
across people. Policies are personal MI, matched acoustic, matched
random and matched swapped-profile MI. Personal and acoustic se-
lectors use the same admissible history and ranking budget. Match
the random policy on declared broad familiarity, instrumentation
and duration; do not match on the MI score being tested. Match
swapped profiles on training/catalogue coverage without revealing
identities. Unfillable quotas prevent release until a prespecified fall-
back or amendment applies. Save inclusion probabilities, seed and
hidden ranks.

Interleave six slots per policy in balanced blocks, with no policy
label in the interface or filenames. The 24-excerpt released mixture
defines the primary population of test items. Every predictor scores
every delivered observation, irrespective of selector. Thus accu-
racy is distinct from policy value. Generalization to an unrestricted
catalogue requires a separately sampled random audit or known-
probability weighting with support; this protocol does not assert it
from selected excerpts alone. Report policy-specific sensitivities.

Four secondary paired-performance comparisons hold compo-
sition passage and broad instrumentation constant while comparing
two previously unheard performances beyond the reference. Coun-
terbalance performance order; obtain both overall ratings and a pref-
erence response with an indifferent option. A preview or repeat is
never treated as first exposure. Store actual delivery history even
when a participant reports outside-study familiarity.
S3. Human learning, expectation and pleasure
Low-burden core. Demonstrate continuation alternatives A and
B with audible examples; notation knowledge is unnecessary. A
single vertical response indicates the probability of A, with B de-
fined as its complement. Practice checks interpretation through un-
ambiguous probability examples; record failures before random as-
signment. Probability, confidence, expected enjoyment, surprise
and experienced pleasure are different variables. Only one is re-
quested per screen. Confidence is optional secondary, not an oblig-
atory extra step at each core probe.

The starting schedule presents 16 training exposures under
(.70,.30), followed by 32 probes. Half the participants retain the
schedule; half change to (.30,.70) after probe 16. Alternative iden-
tity is independently counterbalanced. Use several motif families,
counterbalanced conditions and exact sound outcomes where possi-
ble. Generate and save seeded realizations before responses; record
intended probabilities and actual delivered exposure separately. Do
not insert trials to force a desired individual learning effect. Freeze
the state before eliciting the next response.

Let Δ𝑞𝑖 = 𝑞𝑖 (𝐴)25:32 − 𝑞𝑖 (𝐴)9:16. Estimate 𝜏 = 𝐸 (Δ𝑞𝑖 |
𝑐ℎ𝑎𝑛𝑔𝑒𝑑) − 𝐸 (Δ𝑞𝑖 | 𝑠𝑡𝑎𝑏𝑙𝑒). A negative contrast supports
exposure-dependent updating under this task. Fit participant/motif
effects, baseline 𝑞, identity and realized exposure; retain assign-
ment for intention-to-treat and report delivery-qualified sensitivity.
Missingness and task-quality rules are independent of effect direc-
tion. For shortened schedules, corresponding windows and model-
recovery tests must be frozen before confirmation.
Links to pleasure. In designated probes, obtain expected enjoy-
ment 𝑉 before the ending and pleasure 𝑌 afterwards, with shared
0–100 anchors. Counterbalance designated probes and response
order across pilot variants to measure burden/reactivity. Report
within-person/context associations between 𝑉 , 𝑌 , delivered prob-
ability, realized exposure and acoustic change, with motif effects
and appropriate bounded-outcome sensitivity. The controlled as-
signment tests exposure; a measured expectation–pleasure associa-
tion is not itself a randomized causal effect of expectation. Sensory
surprise, expected enjoyment and signed discrepancy 𝑌 − 𝑉 must
not be collapsed[2, 3, 4].
Optional uncertainty assay. A binary distribution cannot freely
vary entropy and target surprise as independent quantities. The for-
mer three-alternative design is retained only as a separate assay:
scheduled contexts (.20,.75,.05) and (.20,.40,.40) hold target prob-
ability .20 while changing distributional entropy. Subjective un-
certainty requires actual pre-outcome reports of the full probability
vector, not the schedule or an MI score. If used, retain 24 train-
ing outcomes and 24 probes as starting counts, and preregister the
assay, feasibility, power and multiplicity separately. A two-gesture
probability allocation may be tested, but is not claimed qualified.
Do not transfer this assay’s entropy–surprise claim into the binary
core[5].

The historical distribution floor .01, with .005/.02 sensitivities,
applies only to the optional probability-vector calculations after nor-
malization; report the floor and support. A scheduled target prob-
ability does not equal personal expectancy. If the optional assay
is omitted, its earlier U-arm primary claim is omitted rather than
relabelled as a pleasure correlation.
Additional assays. The value-learning rule𝑉𝑡+1 = (1−𝛼)𝑉𝑡 +𝛼𝑌𝑡
can be compared with fixed value, repetition, unsigned surprise
and reward-only alternatives using independent next-trial predic-
tion. Correlating𝑌𝑡−𝑉𝑡 with𝑉𝑡+1−𝑉𝑡 is algebraically coupled and is
not validation. Resolved/delayed/withheld endings, separate want-
ing/liking blocks and regularity crossed with two-/four-item mem-
ory demands remain optional, separately consented designs[6, 7, 8].
Their absence limits SRP, DAED and WMED construct interpreta-
tion. Model outputs do not stand in for the missing assays.
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S4. Mobile measurement and observation model
Gesture. During continuous transfer reporting, a relative verti-
cal movement changes a bounded pleasure value. There is no page
scrolling or momentum. A lifted finger leaves the selected value
stationary; it does not automatically mean missing pleasure. Before
scoring, require a deliberate initial placement and record the activa-
tion time. Invalid intervals include visibility loss, suspended audio,
unqualified timing, lost state or incompatible delivery; a genuinely
constant chosen value is valid. Practice, gain, anchors, sampling
and device orientation rules are pilot-frozen. Keep a visually dark
active page distinct from a locked phone.

Record value state at 5 Hz plus raw pointer events, audio
start/stop, browser visibility and interruptions. Batch transport
does not change local response timestamps. Collect an imme-
diate overall rating after each excerpt, and separately recogni-
tion/unexpectedness. A retrospective overall rating may depend on
peaks and ending; do not define it as the arithmetic mean of the
trace. The current primary mean target is the mean of the valid
aligned time samples; retrospective overall rating and trace peak
are secondary.
Observation model. A useful specification is 𝑦𝑖𝑠𝑒 (𝑡) =
𝑔𝑖 (

∫ ∞
0 𝐾𝑖 (𝑢)ℓ𝑖𝑠𝑒 (𝑡−𝑢) 𝑑𝑢) + 𝜖𝑖𝑠𝑒 (𝑡), with latent experience-related

process ℓ, reporting integration/delay 𝐾 , scale use 𝑔 and potentially
autocorrelated error. One trace cannot jointly identify all these com-
ponents without restrictions[9]. Estimate instrument delay with in-
dependent control tasks and assess transfer uncertainty, rather than
claiming that a slider directly measures an internal neural signal.
Freeze a common global or independently estimated participant-
level lag rule in the pilot; apply it equally to all models, trim bound-
ary samples and retain the raw trace.

Pilot lag candidates may span 0–3 seconds in 0.5-second steps,
selected using independent instrument/calibration information and
grouped validation. Report fixed nearby-lag sensitivities; never
optimize each test trace’s lag against the model being evaluated.
Smoothing, if qualified, is fixed and causal for anticipation analy-
ses. Temporal filters and all transitive feature support are recorded.
Future-dependent features may be legal for a full-known-recording
response predictor but illegal for a time-local listener-anticipation
claim.
Pilot qualification. Use counterbalanced reporting/passive blocks
with matched sound and post-excerpt overall ratings to estimate
reporting reactivity. Separate motor/scale repeatability from re-
peat listening, which can itself change expectations and liking[10].
Record comprehension, completion, fatigue, missed intervals and
device-specific timing. Starting qualification targets are at least
90% comprehension after permitted practice, at least 80% usable
calibration/transfer completion among eligible consented pilot par-
ticipants, no loss of acknowledged test events, and acceptable la-
tency variability under the frozen analysis simulation. Report inter-
vals and failures; these are proposed gates, not observed rates. Fix a
burden target before examining MI gain. If core data fail qualifica-
tion, redesign rather than claiming that nominally simple gestures
guarantee low cognitive demand.
S5. Representation, personal learning and prove-
nance
Let fixed audio representation 𝑧𝑠 (𝑡) = 𝐹𝜃 (𝑥𝑠; 𝑡) feed a readout
𝑦̂𝑖𝑘 = 𝑔𝜙 (𝑧𝑠𝑘 , 𝑤𝑖𝑘), with personal state 𝑤𝑖𝑘 = U𝜙 (𝐵𝑖 , 𝐷𝑖,<𝑘). The
engine 𝜃 and global learner 𝜙 are frozen before confirmation; per-
sonal state may change only under that learner using eligible earlier
reports. Retain A: population, B: calibration-only and C: earlier-
feedback-updated versions. B–Ameasures the history contribution;
C–B measures updating. Their acoustic counterparts receive the
same history and opportunities.

The starting mean readout uses two pilot-catalogue principal
components per acoustic, temporal and selected-mechanism group;
the baseline uses six acoustic components. A pilot-fitted population
ridge model supplies shrinkage priors and 𝜆 ∈ {.1, 1, 10, 100}. Fit
transformations and standardization within eligible training folds;
freeze them before the outer evaluation. Continuous readouts use
time-varying coordinates, the same allowed participant history and
a separately qualifiedmapping, not a repeated constantmean predic-
tion. Normalize each training excerpt’s total weight so long traces
do not dominate. Keep capacity-matched acoustic-plus-temporal
and nonlinear alternatives as prespecified sensitivities with equal
tuning budgets.

Personal fitting uses completed references and subsequently
revealed trial outcomes; no parameters use a held-out target be-
fore its prediction. Save state before update, committed predic-
tion, information cutoff, feature hashes and scoring mask. Mean
and temporal models are fitted/scored at their corresponding scales.
Background/expectation-informed additions use only actually mea-
sured variables; absent probability reports are missing, not inferred
by naming an MI channel. The main model contrast uses C-MI ver-
sus C-acoustic. Other contrasts remain separate to avoid attributing
extra history or readout flexibility to MI’s representation.
Version inventory. The selected set contains HTP 12, ICEM 13,
PWUP 10, UDP 10, SRP 19, PUPF 12, DAED 8, RPEM 8 and
WMED 11 output coordinates, totalling 103. The 12 October static
audit inspected 43 Python files and 58 citation entries including re-
peats. The source tree contained 89 module definitions with ci-
tation metadata; the older published architecture inventory had 84
mechanisms/889 coordinates. These are versioned inventories, not
interchangeable runtime counts or validated constructs. The confir-
matory manifest must pin the executed set and hashes rather than
rely on either headline number.
Mechanism/source matrix. HTP operationalizes temporal hier-
archy with weighted acoustic stability/shape features and an inter-
action; ICEM’s information-content score uses acoustic variation
rather than − log 𝑞(𝑒)[11, 12, 2]. PWUP combines tonal/rhythmic
proxies and applies a gate 𝐸 (1 − .5𝑔); a source about uncertainty-
dependent deviance responses does not establish this gate’s empir-
ical direction[13]. UDP combines acoustic and upstream uncer-
tainty/confirmation branches, motivated by uncertain-music plea-
sure accounts[14]. PUPF combines acoustic proxies and SRP in-
puts; it is not the Cheung fitted chord-probability pleasure surface[5,
15].

SRP computes wanting/liking, tension and reward-related
acoustic scores; DAED constructs anticipation/experience proxies
from separate feature mixtures[16, 17, 18]. RPEM’s centered cur-
rent score is clip( 𝑓03 − 𝑓04 + .5); it is not itself an observed 𝑌 −𝑉 or
an implemented participant-learning update[4]. WMED combines
rhythm and memory-demand proxies derived from sound; it does
not observe a participant’s memory capacity or EEG entrainment[7,
8]. Preserve these computational definitions even when observa-
tions disagree. Citation existence, relevance, equation correspon-
dence and empirical validation are separate checks.
Ablations and graphs. Record actual consumed dependencies,
direct acoustic reads, fallbacks and temporal operators. Diagram
edges do not prove runtime use; an unconsumed edge is a nega-
tive control. Remove a module’s available outputs and refit under
the same budget; test correlated groups and downstream paths ex-
plicitly. A code intervention establishes a computational change,
not a human causal effect. Shuffled-person states, neutral names,
matched acoustic changes and order/repetition controls distinguish
plausible alternatives. A mechanism with a different observation
target is not falsified by failing to explain a generic pleasure rating.
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S6. Scoring, inference and independence
Eligibility and common support. Start with 24 transfer excerpts
and require at least 18 valid excerpts for the primary participant-
level model evaluation. A valid excerpt has at least 80% of the
prespecified aligned window observed. The common mask is
target/delivery-based and identical for competitors. Do not use for-
ward filling to repair interrupted measurement or impute a primary
target. A stationary valid instrument state is observed, not imputed.
Retain all valid excerpts in a declared sensitivity analysis and report
effects of the completion rule. Controlled-learning summaries ini-
tially require at least 75% valid probes and nonempty before/after
windows; shortened schedules need a new frozen coverage rule.
Continuous score. For each eligible participant 𝑖 and excerpt 𝑠
with variable target 𝑦𝑖𝑠 (𝑡), calculate Pearson 𝑟𝑖𝑠,𝑚 using the same
aligned samples for model 𝑚. Fisher-transform with clipping at
±(1 − 10−6), average across excerpts within person, then average
across people and inverse-transform. This defines 𝑟𝑡𝑖𝑚𝑒,𝑚. Each
person has equal aggregate weight. A target with range below the
pilot-qualified instrument resolution is not correlation-identifiable;
retain it for mean/error outcomes and disclose its frequency. A vari-
able target with a constant model prediction receives score zero by
declared performance convention, counted as a model failure; its
mathematical Pearson correlation remains undefined. Present a sen-
sitivity using prediction-error scores without this convention. Eli-
gibility never rewards a model for producing fewer variable predic-
tions.
Mean score. Set 𝑦̄𝑖𝑠 to the arithmetic mean over valid common-
window samples and 𝑦̂𝑖𝑠,𝑚 to the corresponding prediction mean.
Calculate correlation across eligible excerpts within person, Fisher-
average across people and inverse-transform to define 𝑟𝑚𝑒𝑎𝑛,𝑚.
Participant-level nonvariation is handled analogously, with cov-
erage and error metrics retained. This endpoint addresses rank-
ing excerpt-mean experience within a person; a separate pooled or
between-person correlation is descriptive only. Retrospective over-
all ratings are analyzed separately with their own denominators. Re-
port all masks, score conventions, clipping and coverage.
Paired contribution. For each scale 𝑘 , Δ̂𝑘 = 𝑟𝑘,𝑀𝐼 − 𝑟𝑘,𝑎𝑐𝑜𝑢𝑠𝑡𝑖𝑐 .
Resample participant and composition-family clusters with replace-
ment, carrying all performances/exposures and recomputing both
models’ scores on the same bootstrap observations. The frozen
predictions are scored, not retuned. Use product cluster weights
or equivalent pigeonhole resampling; sparse-family wild-bootstrap
sensitivity and simulated type-I checks qualify the chosen imple-
mentation. Keep controlled motif identities separate from natural-
music composition families.

For 𝐵 = 5000 replicates, centered bootstrap errors are 𝑒𝑏𝑘 =
Δ̂𝑏𝑘 − Δ̂𝑘 . The proposed one-sided boundary test uses 𝑝𝑘 =
[1 + ∑

𝑏 𝐼 (𝑒𝑏𝑘 ≥ Δ̂𝑘 − .10)]/(𝐵 + 1). Verify calibration at the
boundary under plausible crossed dependence; adopt a documented
studentized alternative at pilot exit if required. Report bootstrap
two-sided 95% intervals and joint/scaled effect estimates. The joint
claim uses 𝑝𝑀 = max(𝑝𝑡𝑖𝑚𝑒, 𝑝𝑚𝑒𝑎𝑛), an intersection–union test re-
quiring both gains. Apply Holm to 𝑝𝑀 and the negative human up-
dating contrast 𝑝𝐿 . For human updating, a stratified randomization
test respecting the actual assignment is preferred; fix its statistic,
blocks and treatment of missingness before confirmation.

Point estimates above .10 with intervals crossing the bound-
ary are promising but not confirmatory threshold evidence. Re-
port no/weak/scale-specific/joint support explicitly. A positive gain
smaller than .10 can still be informative but does not meet the cho-
sen practical claim. The old one-point MAE threshold is preserved
as a historical planning setting; MAE, MSE, calibration slope and
signed bias are secondary diagnostics.
Secondary families. Separate personalization, policy value,
mechanism and temporal-association families, declaring all tests
and FDR procedures before confirmation. Fit participant/work
mixed models for policy pleasure with order and prespecified fa-
miliarity controls. Policy scores reflect the released candidate pool.
Avoid double-dipping in chosen peaks, time windows, module sub-
sets ormodel classes. Model-selected pleasant moments are defined
before human outcomes and compared with matched within/across-
excerpt moments. Dense 5-Hz samples do not increase the indepen-
dent participant count.
Generalization axes. New-response evaluation may share a per-
son and composition; new-family evaluation excludes related com-
positions across fitting/test; new-person evaluation excludes that
person’s data from population training while permitting a specified
personal calibration budget; new-performance evaluation holds pas-
sage family fixed. Crossed holdouts apply both person and family
restrictions. Report these targets separately with shared outer folds
across models. All feature selection, normalization, PCA, hyperpa-
rameters and lag choices respect training boundaries. Distinguish a
first-exposure outcome from replay and a full-known-stimulus pre-
dictor from a past-only anticipation model.
S7. Feasibility, recovery and sample planning
The 60-registration pilot is an initial operational allocation rather
than a guaranteed adequate validation sample. Exclude it from
confirmatory inference. Evaluate candidate calibration doses and
shorter task schedules through burden, coverage, comprehension
and recovery. Preserve failed variants and the reason for selection.
Pilot success is not measured by obtaining an attractive MI effect.

Simulate the full analysis with candidate analysable samples of
300/500/700/900, realistic family overlap, scale distributions, au-
tocorrelation, participant effects, varying reliability and differential
attrition. Nulls include no updating, acoustic-only prediction, non-
linear main effects without a distinct mechanism, correlated nui-
sance channels and gains at the .10 boundary. Positive alternatives
span just below and meaningfully above .10 for both scales, plus
human updating effects. Quantify Monte Carlo uncertainty, false-
positive rates, interval coverage and power under the actual Holm
rule. Target at least 90% power at a justified alternative strictly
greater than the boundary; requiring 90% rejection at the bound-
ary is invalid. Freeze the chosen alternative, final sample target and
stopping rules without inspecting confirmatory data[19, 20].

The earlier standardized interaction .10 and probability-shift .10
were planning assumptions, not established effects. The optional
three-choice assay needs its own recovery and power analysis. The
registration cap allows at most 940 non-pilot registrations before at-
trition; it does not ensure 940 analysable participants. If available
precision is inadequate, amend recruitment/scope or state the lim-
itation rather than redefine success after seeing outcomes. Prede-
clare infrastructure-pausing and attrition accounting; withdrawals
and failed baselines do not silently reopen cap slots.
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S8. Acquisition, records and operational acceptance
Research objects and permissions. A versioned release binds
protocol, consent, catalogue, audio preprocessing, engine, se-
lected coordinates, personal calibration, readout coefficients, ran-
dom seeds, trial schedule and hidden predictions. Store quantities
with namespace, units, temporal support and status: acoustic fea-
ture, model score, probability report, pleasure report or later pre-
diction. Keep raw observations intact. The browser receives only
its authorized participant-facing manifest and short-lived audio ac-
cess; hidden predictions, other profiles and server credentials stay
outside it. Separate contact records, consent records and pseudony-
mous research views.
Preparation. A shared worker decodes/validates each licensed
audio asset and computes features once per digest. A personal
worker consumes a locked calibration, initializes models, assigns
conditions/policies and serializes the release. A proposed durable
Postgres-backed queue may implement bounded leases and at-least-
once delivery[21]; no provider deployment is claimed. Baseline
locking and queue/outbox creation share a transaction. A compare-
and-swap version check rejects stale jobs after corrected calibration,
withdrawn consent or removed rights. Completed obsolete compu-
tation may be retained for audit but cannot authorize listening.

Registration states distinguish verified, consented, calibration-
in-progress/locked, preparation-queued/running, ready, active and
completed, with ineligible, failed, expired and withdrawn branches.
Only server-authorized transitions count. Readiness validates the
pilot-frozen route/coverage rules, quotas, permitted assets and exact
model/configuration version. Duplicate movement/remaster refer-
ences are checked by musical identity, not only byte hashes. The
current three-source rules replace former requirements that every
reference be previously known.
Delivery and clocks. Pin audited experiment components around
Web Audio, for example jsPsych[22], with explicit mobile qualifi-
cation. Preload/decode only approved assets. Record audio-context
start, browser-monotonic event time, server receipt, visibility, un-
derruns and device changes. Estimate audio/browser mapping and
drift on representative hardware; physical validation is separate
from network latency[23]. Timezone/wall-clock changes never re-
order exposure events. A device/browser combination lacking re-
quired guarantees is ineligible until qualified.
Durability. Every event has an exposure-local sequence, sta-
ble identifier, schema version and payload hash. Ten 5-Hz value
samples form a two-second batch, preserving sample timestamps.
Acknowledgement follows database commit. Identical identi-
fier/payload retries return the original receipt; conflicts are rejected
and logged. A bounded local queue survives temporary network
loss within storage/authorization constraints. Expired credentials,
exhausted storage or missing audio stop at a safe boundary. Reload
reconciles receipts and pending events without guessing whether
unrecorded sound was heard. A replay or partial restart creates a
linked new exposure, never an overwrite.
Synthetic acceptance. Exercise the full registration-to-export
path before a human pilot. Race 1,000-slot claims with retries:
at most 1,000 distinct accepted registrations. Inject duplicate
jobs, lease expiry, calibration changes, withdrawal and rights re-
moval: no stale release may authorize playback. Drop acknowl-
edgements, reorder batches and send conflicting payloads: fixture
events must be reconstructed exactly with explicit errors, no silent
duplicates or loss of acknowledged data. Test dark-active screens,
lock/suspension, audio interruptions and storage exhaustion on sup-
ported phones.

Load-test 50 sessions for 30 minutes and 100 for 15 minutes
as starting engineering fixtures, with representative payloads and

authorization. Proposed gates remain p95 commit acknowledge-
ment below one second, zero lost acknowledged events and less
than .1% errors excluding intentional invalid requests. Measure au-
dio/response timing independently. Network inspection must show
no live MI/GPU/LLM inference during prepared sessions. Restore
a synthetic snapshot including later withdrawal, reconcile permis-
sions and reproduce earlier-only replay scores. These are proposed
acceptance tests, not reported passes or service guarantees.
S9. Audit, reproducibility and analysis assistance
An analysis bundle contains immutable observation release, ex-
clusions, variable definitions, dependency/support records, source
roles, executable program, environment versions, randomness,
masks, fold assignments, estimates and diagnostics. A conclusion
maps to the exact numerical artifact and qualifying observations.
Hashes establish identity, not psychological validity or anonymity.
Keep expected and observed quantities separate, and record source
existence, relevance and support independently.

An LLMmay assist specification, code drafting or literature or-
ganization. The evaluated learner and analysis are saved programs;
a newly generated answer is not a reproduction of yesterday’s calcu-
lation. Validate outputs against known-truth fixtures, independent
numerical checks and information-access tests. Freeze analyst in-
structions, tools and access when comparing analyst performance.
A fluent explanation or successful execution is insufficient evidence
of an adequate scientific conclusion.

Preserve admissible alternative analyses with reasons and iden-
tifiers; do not select a favourable one after seeing targets[24, 25].
Use a claim ledger with target, estimate, uncertainty, observation
level, supporting artifact and limitation. Registered and exploratory
analyses are labelled separately[20]. The main study’s saved com-
putations remain reproducible without a live LLM service. The
LLM benchmark in S11 measures a different claim and has separate
data and evaluation budgets.
S10. Interpretation, revision, access and disclosure
Report the human and model decisions independently. Weak MI
gain can motivate inspection of measurement, input mappings, tem-
poral support, shared features and readout before proposing a mech-
anism change. A source may correctly motivate a relation while an
acoustic implementation fails to represent it. A sensitive, faithful
test that challenges a source-derived prediction can refine the liter-
ature; a failed operational proxy alone cannot. A predictive model
may be useful while compatible with several mechanisms[26].

After the primary freeze, mechanism updates defineMI v2 with
a new manifest and change rationale. Use fresh people/materials or
a genuinely untouched reserved evaluation set. Discovery data used
to select a revision are development data for that revision. Preserve
the original v1 predictions and failures. Biological interpretations
require observation-specific tests: behaviour, EEG,MEG and fMRI
are not interchangeable outcomes.

Recruitment requires institutional responsibility, ethics review,
plain-language consent, compensation, recording permissions and
withdrawal procedures. State retention/access rules and limitations
after irreversible aggregation. Minimize contact/demographic col-
lection and distinguish account verification from consent. Release
approved code, synthetic fixtures, permitted cataloguemetadata and
sufficiently de-identified summaries, with controlled access to re-
stricted material[27]. A public protocol is not a launched experi-
ment; an email-interest form is not enrollment or consent. Funding,
affiliation and author contributions must be accurate at submission.
AI assistance is disclosed as editorial/programming support rather
than an empirical analyst validation.
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S11. Separate future studies retained from the earlier
framework
Documentation and LLM benchmark. The independent ques-
tion is whether operational definitions and verified provenance im-
prove an analyst’s scientific conclusions when numerical arrays are
fixed. D0 supplies prespecified acoustic features; D1 supplies MI
values and a minimal dictionary; D2 adds operational definitions
and temporal support; D3 adds executed dependencies, fallbacks
and verified source roles. Common covariates, allowable outcomes,
timing and resources stay identical. D3–D1 is the primary docu-
mentation contrast with MI arrays and analyst fixed. D2–D1 and
D3–D2 diagnose definitions and provenance. D1–D0 tests a rep-
resentation package, not each mechanism, and requires matched-
dimension/tuning sensitivities.

Retain the proposed inventory of 24 development tasks and 120
evaluation tasks, 30 each for known-truth recovery, null/confound
diagnosis, accessible-analysis replication and held-out predic-
tion/discovery. Four conditions with three fresh-context repeti-
tions produce 1,440 main runs before controls. These are planning
counts, not a power justification or executed benchmark. Use newly
generated instances/prospective observations where training con-
tamination matters; keep reference labels/seeds outside analyst per-
missions. Existing precedents motivate tool-use evaluation without
validating MI-Lab[28, 29, 30, 31, 32, 33].

Score mean success rather than best attempt. A task passes
only when its declared numerical target, information boundary,
rerunnable artifact and supported conclusion all pass. Appro-
priate negative or qualified answers can pass underidentified/null
tasks; universal refusal cannot. Include timeouts and failed re-
pairs with equal opportunities and costs. Two blinded review-
ers adjudicate support and retain disagreements. LLM-only grad-
ing is insufficient. Include verbosity-matched documentation,
neutral/mismatched labels, unused-edge controls and an expert-
authored frozen pipeline. Changing provider/model is a separate
analyst comparison.

For task 𝑞, condition 𝑐 and repetition 𝑟, let 𝑠𝑞𝑐𝑟 be binary suc-
cess and 𝑠𝑞𝑐 the repetition mean. Estimate the equal-task-weighted
difference between D3 and D1, stratified by task family. Resam-
ple independent task/source families, preserving paired conditions;
repetitions are not independent new tasks. Plan precision/power
with dependence and failure rates before evaluation. Secondary
outcomes include numerical error, rerun agreement, unauthorized
access, unsupported biological claims, citation support, expert cor-
rection time, latency and total computational cost. Do not conceal
an increase in unsupported claims inside an aggregate success score.

The benchmark has its own protocol, evaluation freeze and pub-
lication decision. It is deferred from the human-study primary
claims; its full earlier framework remains archived. The human
study may supply later eligible tasks, but reused observations and
analyst exposure must be declared. No benchmark performance is
asserted here.
Independent neural extension. A later EEG/MEG/fMRI study
requires independent acquisition, physical audio synchronization,
qualified markers and device-delay/drift handling. Retain record-
ing/exposure identity while specifyingmodality-specific resolution,
preprocessing and nuisance models. An illustrative observation
family is 𝑏𝑖𝑣 (𝑡) = [H𝑣 ∗ 𝑓𝑖𝑣 (𝑧𝑠 , 𝑐𝑖𝑠𝑒)] (𝑡) + 𝜂𝑖𝑣 (𝑡), with measured
activity 𝑏, fixed features 𝑧, admissible context 𝑐 and modality oper-
ation H . fMRI haemodynamics and EEG/MEG temporal/forward
models differ from the slider kernel. BIDS supports identity and
metadata, not biological validation[34].

Require held-out neural prediction against acous-
tic/timing/motor/nuisance alternatives, same-capacity readouts and
predeclared regions/windows. Estimate reliability/noise ceilings
under explicit assumptions. Correlated features may prevent unique
attribution. Work on non-robust LLM–brain alignment motivates
controls for shuffled splits, autocorrelation, position and envelope;
it is not an MI neural result[35]. Controlled stimulus manipulations
should make alternative explanations disagree. No neural region,
transmitter or working-memory claim is established by the browser
data alone.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

a THE LISTENER

Learned continuation distribution

H

Uncertainty before

S

Surprise after

P

Reported pleasure

Later expectations may change
b THE PREDICTOR Frozen MI

Audio representation
Personal state

Earlier reports only
Later pleasure

Predict before observing

A

a / Concentrated alternatives

heard B C
0

1

Continuation

Probability

0.20

0.79

0.01

H = 0.80 bits

Diffuse alternatives

heard B C
0

1

Continuation

Probability

0.20
0.40 0.40

H = 1.52 bits

Same heard event

p = 0.20
S = 2.32 bits

Confidence remains
a separate report.

b / Conditional pleasure hypothesis c / Unexpected can be welcome or unwelcome

Uncertainty H →

Surprise S

Qualitative surface; no fitted values

low high
−

0

+

Sensory surprise

Signed reward error

B

Fig. A1. Earlier experimental protocol. Preserves the combined plate and its original panels (S1-listening, S2-expectation-geometry). Refer to S1 for current
amendments; all original SVGs and full original captions are preserved in the editable archive.

1,000
registration cap

20
familiar works

Frozen
personal release

24
transfer excerpts

60 pilot registrations within the cap · Up to 940 confirmatory registrations before attrition

U Uncertainty and surprise
24 probes · Stable context distributions

L Learning and value updating
32 outcomes · Acquisition and contingency change

Shared
transfer

A

Twenty recognized composition families anchor the personal readout.

a Select familiar works
1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20

One family = one reference

b Keep the reports separate
Recognition
Known before today?
Familiarity
Five-level report
Performance
This version recognized?
Pleasure
0–100; missing stays missing

c Fit a small personal state

Six regularized coordinates
At least 16 usable ratings

The test comes later.
Transfer excerpts exclude the 20 intake families.

Prior exposure ≠ autobiographical memory

B

Fig. A2. Earlier experimental protocol. Preserves the combined plate and its original panels (S3-design, S8-personal-intake). Refer to S1 for current amendments;
all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

Context

Learned cue

Prior report

q(A), q(B), q(C)
Expected enjoyment

Outcome

Prepared continuation

Response

Surprise + pleasure

Next trial

Updated expectation
or next choice

δ = experienced value − expected value

1 16 32
0

.5

1

Outcome trial

P(A) Contingency change Use earlier observations

Commit next prediction

Reveal the answer and score

A

Arm U separates the scheduled environment from the listener’s reported beliefs.

a Two contexts; the same ending can occur

Context 1
A 0.20 B 0.75 C 0.05

Context 2
A 0.20 B 0.40 C 0.40

Ending A:
same scheduled
probability

b A probe tests the person, not only the schedule
Hear context

6 seconds

Report priors

Probabilities + expected enjoyment

Hear ending

3 seconds

Report response

Surprise + pleasure
The context is replayed after prior reports; all prior responses are locked first.

B

Arm L randomizes the environment; the listener’s probability reports are the outcome.

a Same initial training
16 exposures
P(A, B, C)
0.70 / 0.20 / 0.10

R

Randomize

Stable

1 16 17 32
0.70 / 0.20 / 0.10 0.70 / 0.20 / 0.10

Trials 9–16 Trials 25–32

Changed

1 16 17 32
0.70 / 0.20 / 0.10 0.20 / 0.70 / 0.10

Trials 9–16 Trials 25–32

Change after trial 16

Compare changes in reported q(A).
A larger decrease in the changed group supports exposure-dependent updating.

C

Fig. A3. Earlier experimental protocol. Preserves the combined plate and its original panels (S4-learning, S9-context-experiment, S10-learning-experiment). Refer
to S1 for current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

a / Same eligible sound pool

θᵢ

Personal state

Four selection policies
Personal MI

Personal acoustic model

Matched random selection

MI with another profile

b / Score every predictor on the same observations
Acoustics + expectations + pleasure Fixed personal MI
MI + pleasure MI + expectations + pleasure

Shared
responses

A

Every comparison predicts the same transfer ratings, using the same eligible information.

1 Personal references
Fixed population MI Fixed personal MI

vs

2 Reported expectations
MI + earlier pleasure MI + expectations + pleasure

vs

3 MI’s representation
Acoustics + the same reports MI + the same reports

vs

One participant, one equally weighted error summary.
All three gains are required for the combined predictive claim; each contrast is reported.

B

Acoustic structure

Temporal context

Mechanism hypotheses

20 familiar reference works

zᵢ

Personal learned state

Expected continuation

Uncertainty / confidence

Experienced surprise

Experienced pleasure

Earlier responses update later predictions

Remove personal references Remove MI’s additional layers
Remove expectation reports Freeze state updating

C

Fig. A4. Earlier experimental protocol. Preserves the combined plate and its original panels (S5-transfer, S11-predictive-increments, S7-integrated). Refer to S1
for current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

F2 / Prediction

F5 / Emotion

F6 / Reward

HTP

Temporal hierarchy

ICEM

Information content

PWUP

Uncertainty

WMED

Working context

UDP

Context → pleasure

SRP

Wanting · liking

PUPF

Uncertainty × surprise

DAED

Anticipation

RPEM

Reward error

PLEASURE CHANNELS

RELATED READOUTS

SRP

PUPF

UDP

Resolution

Prediction match

Reward error

Behavioural pattern Frozen implementation Held-out contribution

A

The transfer task records an overall judgement and a time-resolved response.

a Listen for 25 seconds

0 5 10 15 20 25
Sound time / seconds

Continuous pleasure · sampled at 5 Hz
Schematic marks; not participant data

After playback
Overall pleasure

0 100
Primary endpoint
Unable to rate
stays missing.

For temporal claims: qualify report delay → freeze alignment → test held-out moments
Dense samples remain nested within listeners and composition families.

B

Fig. A5. Earlier experimental protocol. Preserves the combined plate and its original panels (S6-mechanisms, S12-response-measurement). Refer to S1 for
current amendments; all original SVGs and full original captions are preserved in the editable archive.

Interpret the behavioural relationship and the corresponding MI account separately.

MI agreement / predictive contribution
Supported Not supported precisely

Behavioural pattern
supported

Behavioural pattern
not supported precisely

Converging evidence
Still test alternative explanations.

Locate a model limitation
The human relationship can stand.

Prediction without the account
Useful prediction; mechanism unresolved.

Revise the account and task
Report population and task limits.

A wide interval is inconclusive; it is not evidence of absence.

A

Fig. A6. Earlier experimental protocol. Preserves the combined plate and its original panels (S13-interpretation). Refer to S1 for current amendments; all original
SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

Catalogue
Rights + audio

Preparation
CPU / optional GPU

Acquisition
Browser + durable API

Analysis
Chronological replay

C
Commit

C
Collect

R
Replay

Immutable release boundary

A

a THREE OPERATIONS

Experience-related state
Unobserved process

Response integration
Delay + temporal integration

Recorded report
Scale use + error

Only the last quantity is recorded by the slider.

b IDENTIFY THE MEASUREMENT BEFORE COMPARING MODELS

Qualify timing
Separate task; retain uncertainty

Freeze alignment
No best-lag search on test traces

Match the endpoint
Overall rating ≠ trace maximum

The state and response kernel cannot both be recovered freely from one trace.

B

Fig. A7. Earlier measurement framework. Preserves the combined plate and its original panels (T1-system, N1-observation-model). Refer to S1 for current
amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

Composition / movement

Performance / master

Rights / derivation

Waveform / preprocessing

Engine / configuration

Profile / consent version

h

Immutable release
Content digest

Schedule

Stimulus capability

Hidden predictions

Response receipts

A profile edit creates v2. Existing exposures retain v1.

A

Identity follows the work, the performance, the audio file and the actual exposure.

W

Composition family
P₁

Performance 1

M

Recording master

a

b
Different excerpts

P₂

Performance 2

M

Recording master

a

b
Different excerpts

Exposure 1

Replay
new exposure

File re-encoding does not create a new performance.
Keep family grouping for evaluation; keep exposure identity for learning.

B

Transport duplication and repeated listening have different scientific consequences.

a Upload retry b Audio replay

e₁

Same event

e₁

One committed row

Return the original receipt

x₁ x₂
First exposure New exposure

Same audio; changed listening history

Same identifier + same payload → deduplicate.
Different playback → retain the extra exposure and apply the declared analysis rule.

C

Fig. A8. Earlier measurement framework. Preserves the combined plate and its original panels (T2-provenance, T6-musical-identity, T8-retry-exposure). Refer to
S1 for current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

Audio context

Browser monotonic

Server receipt

Scheduled audio interval

Network delay ≠ listening time

Local queue Retry / duplicate Unique event key ACK

A

Only server-verified transitions admit a participant to a prepared session.

1

Register
Verified eligibility

2

Consent
Version + affirmative act

3

Lock baseline
20 recognized families

4

Prepare
Pinned inputs + outputs

5

Ready
Release committed

A correction creates a new baseline version.
An old worker cannot release the corrected profile.

Incomplete · Failed · Expired · Withdrawn Explicit states, not missing rows

B

The browser keeps a bounded local queue until a durable receipt returns.

Q

Local queue

Immutable events

V

Validate

Identity · phase · range

C

Commit

Unique key + payload

Only valid events

Return the committed receipt

Conflict?
Reject + audit

Queue full or authorization expired? Pause at a safe boundary.
Completion is reconciled against receipts; a sent request is not proof of stored data.

C

Fig. A9. Earlier measurement framework. Preserves the combined plate and its original panels (T3-acquisition, T7-readiness, T9-commit-receipt). Refer to S1 for
current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

Chronological replay tests a frozen learner without exposing its next answer.

Prepared audio + frozen MI representation

E

Earlier responses
Eligible history only

S

Snapshot state
Save state digest

C

Commit prediction
Current target hidden

R

Reveal and score
Current response

Response boundary

The response becomes eligible for the next target.

A

Same versioned sound · known exposure history · independently measured outcomes

Prepared stimulus
Identity + delivered timing

Report model
Motor delay · scale · task reactivity
Observed pleasure

Neural observation model
Acquisition clock · modality · nuisance signals
Measured EEG / MEG / fMRI

A future study, with independent acquisition.

Held-out neural prediction must beat matched acoustic and temporal alternatives.
A brain correlation does not identify a unique biological mechanism.

B

Fig. A10. Earlier measurement framework. Preserves the combined plate and its original panels (T10-chronological-replay, N2-neural-observation). Refer to S1
for current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

a / MUSICAL INTELLIGENCE
Acoustic coordinates

Temporal operations

Mechanism calculations

MI
Values
Definitions
Dependencies

b / ANALYSIS AND EVIDENCE

O

Observations
History · reports · timing

L

LLM analyst
Question → analysis plan

N

Numerical worker
Saved code + environment

E

Evidence
Result + lineage

A

Definitions decide the measurement; an attractive name cannot decide it.

Computed score
An MI calculation

Reported distribution
A listener’s three probabilities

Biological claim
An account of neural function

Equation + units + support q(A) q(B) q(C)
H = −Σ q log₂q

Independent neural evidence

A correspondence is a hypothesis to test.
Pleasure ratings are observations. An MI reward label is not a dopamine measurement.

B

Fig. A11. Earlier inference framework. Preserves the combined plate and its original panels (F1-scientific-lens, F6-evidence-types). Refer to S1 for current
amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

M

Computed descriptor
MI uncertainty-related score

Rule + normalization
Declared audio support

O

Participant observation
Reported expectation

Question + response scale
Recorded before an event

C

Scientific inference
Out-of-sample association

Specified observation model
Held-out people or music

Every claim points back to an executed evidence record.

Audio identity
Source rights

MI release
Consumed inputs

Analysis plan
Choices + cutoff

Executed result
Code + checks

Claim
Scope + sources

A

Earlier history

Intake available

Commit prediction

Target still hidden

Hear and rate

New observation

Update

Next target only

No target response crosses this boundary

A Population mapping Fixed

B History-conditioned mapping Fixed after intake

C History + earlier feedback Updates between predictions

B

State both the sound-time boundary and the response-information boundary.

a Predict a response to a prepared recording

The full prepared audio may be available.

Target response
still hidden

b Explain anticipation at sound time t

tOnly eligible earlier sound Later sound is unavailable

Audit every dependency:
windows, normalization,

aggregation and personal state.

C

Fig. A12. Earlier inference framework. Preserves the combined plate and its original panels (F2-evidence-contract, F3-information-boundary, F7-two-boundaries).
Refer to S1 for current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

The LLM helps specify and write the analysis; a retained program produces the numbers.

Q

Define question

P

Save program

N

Execute

V

Validate
Outcome + comparison
Permitted information

Code + environment
Inputs + seed

Read-only data
Saved numerical artifacts

Independent checks
Scientific review

Accepted result + supported claim

Rejected run + recorded reason

A repeatable object:
rerun the saved program.
Do not ask the model to
recreate yesterday’s analysis.

A

Choose the validation split to match the claim, and use the same folds for competitors.

a Later responses

Earlier-only replay
Fit on training only.

Columns: trials

b New works

Hold out composition families
Fit on training only.

Columns: work families

c New listeners

Hold out people
Fit on training only.

Rows: listeners

d Both axes

Hold out people and works
Fit on training only.

Rows: listeners; columns: works

Training Test Unused cross-axis cells
Repeated samples, works and task templates remain grouped when uncertainty is estimated.

B

Fig. A13. Earlier inference framework. Preserves the combined plate and its original panels (F8-executed-evidence, F9-generalization). Refer to S1 for current
amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

A better hybrid result does not reveal which component helped.

1 Representation Acoustic features ↔ MI features
Hold observations, learner and fitting resources fixed.

2 Documentation MI values ↔ MI values + evidence contract
Hold numerical arrays, analyst and permissions fixed.

3 Analyst One model or budget ↔ Another model or budget
Hold task, representation and evidence access fixed.

D3 − D1 isolates the evidence contract; it does not establish MI’s acoustic superiority.

A

D0

Acoustic

Numeric representation
Expanded definitions
Dependency / source

D1

MI values

Numeric representation
Expanded definitions
Dependency / source

D2

MI + contract

Numeric representation
Expanded definitions
Dependency / source

D3

MI + contract
+ lineage

Numeric representation
Expanded definitions
Dependency / source

Same analyst · Same tools and budget · Same admissible observations

Correct
Numerical acceptance tests

Reproducible
Independent execution

Calibrated
Null cases + uncertainty

B

Prespecified benchmark controls expose persuasive names and unconsumed graph edges.

a Same values and definitions, different labels

Mechanism name

Identical numerical array

Neutral identifier

Identical numerical array

Mismatched label

Identical numerical array
The definition should govern the claim; a misleading label should be flagged.

b A drawn edge matters only if the computation used it

X Y
Consumed edge

X Y
Unconsumed edge

C

Fig. A14. Earlier inference framework. Preserves the combined plate and its original panels (C1-attribution, F4-benchmark, F10-label-controls). Refer to S1 for
current amendments; all original SVGs and full original captions are preserved in the editable archive.
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Appendix A. Historical figure record
Archival plates from 11October 2026. Settings such as 20 familiar works, desktop eligibility, three-choice U/L assignment and the previous primary endpoint are superseded
where S1 states. These are not the current recruitment or analysis contract.

A passage
Acoustic change

A transition
Context / expectancy

An ending
Resolution / pleasure

Compare competing explanations against the same independent observations.

Discover
Candidate relation

+ alternatives

Freeze
Prediction + protocol
before new outcomes

Test
Independent observations

+ relevant controls

Revise
Retain failure

and delimit the claim

A

An inspectable equation and a good prediction are useful evidence at different levels.

1 Computation Change a consumed MI edge.
Shows a consequence inside the model.

2 Behaviour Randomize a sound or context.
Tests the manipulation’s effect on responses.

3 Neural prediction Predict measured EEG, MEG or fMRI.
Requires held-out signals and matched controls.

4 Neural mechanism Discriminate a specific biological account.
Requires further evidence at that biological level.

A
B

No automatic promotion from a channel name to a brain mechanism.

B

Fig. A15. Earlier inference framework. Preserves the combined plate and its original panels (F5-discovery-loop, F11-brain-claims). Refer to S1 for current
amendments; all original SVGs and full original captions are preserved in the editable archive.
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