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Abstract

We propose Conduit Monism, a framework for characterizing consciousness as
a scalar quantity called perspectival density D. The density is computed from five
invariants—structural integration (¢), temporal depth (7), functional binding (p),
entropy (H), and coherence-within-entropy (x)—all normalized to [0,1], via the
formula

D:(p'T'p-[(l—\/E)-i-HFL].

The multiplicative structure enforces zero density when any structural invariant
vanishes; the nonlinear entropy gate resolves the “DMT paradox” by distinguishing
structured from random complexity. We anchor two parameters with high confi-
dence to established neurophysiological measures (PCI for p; LZc for H), two with
moderate-to-high confidence (¢ to global efficiency; 7 to temporal integration win-
dows), and one—k—with moderate confidence to multi-scale entropy slope. We
present a calibrated table of nine canonical consciousness states plus two Al archi-
tectures, and report results from 47 adversarial tests, of which 44 were confirmed
and 3 were falsified.

We then present a systematic analysis of the framework’s structural limita-
tions. The 5D-to-1D compression produces severe degeneracies: at clinically im-
portant low-D values, phenomenologically incompatible states—epileptic seizure
and propofol anesthesia (|[AD| = 0.00007), REM sleep and ketamine dissociation
(|JAD| = 0.001)—receive nearly identical scores. Entropy is the least sensitive pa-
rameter at 7 of 9 canonical states, and s is mathematically irrelevant at low D
where clinical discrimination matters most. We argue that D is defensible as an
ordinal measure of consciousness level but not as a cardinal measure of conscious-
ness character, and that the full five-dimensional state vector should be retained for
phenomenological comparison.

Keywords: consciousness, perspectival density, integrated information, entropy, multi-
scale entropy, psychedelics, anesthesia, scalar compression
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1 Introduction

The search for a quantitative measure of consciousness has produced several influen-
tial frameworks: Integrated Information Theory (IIT; Tononi 2004; Oizumi et al. 2014),
Global Neuronal Workspace (GNW; Baars 1988; Dehaene et al. 2011), and the Entropic
Brain Hypothesis (EBH; Carhart-Harris et al. 2014). Each captures something genuine
about consciousness. IIT emphasizes the integration of information across a system’s
causal structure. GNW emphasizes global accessibility and ignition. EBH links the rich-
ness of conscious experience to neural entropy. Yet each also leaves significant gaps. I1IT’s
® is computationally intractable for realistic systems and arguably conflates consciousness
with causal structure. GNW predicts sharp thresholds that may not accommodate the
graded phenomenology of psychedelic, meditative, and dissociative states. EBH, while
empirically productive, does not distinguish between structured chaos (as in psychedelic
experience) and random noise (as in seizure).

The Perturbational Complexity Index (PCI; Casali et al. 2013; Casarotto et al. 2016)
has emerged as a robust empirical measure that reliably discriminates conscious from
unconscious states, with a validated threshold of PCI* = 0.31 (Casarotto et al., 2016).
Lempel-Ziv complexity (LZc; Schartner et al. 2017) provides a complementary measure
of neural signal diversity. Multi-scale entropy (MSE; Costa et al. 2002) captures the tem-
poral structure of complexity across scales. These measures are well-validated but the-
oretically unmoored—they measure correlates of consciousness without specifying what
structural properties a system must have for experience to occur.

Conduit Monism attempts to bridge this gap by proposing a minimal set of structural
invariants whose product defines a scalar perspectival density D. The framework does
not claim to solve the hard problem of consciousness. It proposes, more modestly, that
if consciousness varies in intensity, that variation can be characterized by the interaction
of five measurable dimensions, and that the specific functional form of their interaction
encodes testable structural commitments.

This paper has three aims:

1. To present the mathematical framework, its empirical anchoring, and its calibrated
reference states (Sections 2-4).

2. To report the results of systematic adversarial testing, including three falsified predic-
tions (Section 5).

3. To provide a rigorous analysis of the framework’s structural limitations, particularly
the degeneracy problem inherent in any scalar compression of a multidimensional state
space (Section 6).

We intend this paper as a framework proposal, not a proof. Where claims are specu-
lative, we say so. Where the mathematics reveals weaknesses, we present them without
mitigation.

2 The Formula

2.1 Definition
Perspectival density is defined as:

D=y -7-p-g(H K), (1)



where the entropy gate is

g(H,k) = (1 —vH)+ Hk, (2)

and each invariant is normalized to [0, 1]:

e o (structural integration capacity): the degree to which the system’s components form
a unified processing architecture;

T (temporal depth): the temporal window over which the system integrates information
into a coherent present;

p (functional binding / self-reference): the degree to which the system’s activity is
re-entrant—information flowing back into itself to create a self-model;

H (entropy): the unpredictability or richness of the system’s dynamics;

K (coherence within entropy): the degree to which high-entropy dynamics are structured
(fractal, scale-invariant) rather than random.

2.2 Structural Properties

Multiplicative annihilation. The product ¢ - 7 - p ensures that D = 0 whenever
any structural invariant vanishes. This encodes a strong theoretical commitment: a
system with no temporal depth (7 = 0), no integration (¢ = 0), or no self-reference
(p = 0) has zero perspectival density, regardless of its entropy profile. This distinguishes
Conduit Monism from additive frameworks where a deficiency in one dimension can be
compensated by excess in another.

Unit elasticity of structural parameters. For the multiplicative prefix ¢ -7 - p, the
elasticity of D with respect to each factor is exactly 1: a 1% increase in any structural
parameter produces a 1% increase in D, holding all else constant. This is a mathematical
consequence of the multiplicative form, not an empirical claim, but it means the three
structural parameters contribute symmetrically to density.

Range. The unconstrained maximum of D is 1.0, achieved at (¢, 7,p) = (1,1,1) and
H =0, where ¢(0, k) = 1 for any k. However, H = 0 describes a zero-entropy system—a
frozen crystal with no dynamics. The interior maximum (for H > 0) occurs at H* =
1/(4x%) when x > 0.5, yielding gmax = 1 — 1/(4K). At x = 1, this gives D = 0.75

at H = 0.25. The highest calibrated state (DMT breakthrough) achieves D = 0.425,
occupying roughly 57% of the practical dynamic range.

2.3 The Entropy Gate

The gate g(H, k) mediates between two regimes:

e Low entropy (H — 0): The term (1 — v/H ) dominates, approaching 1. Ordered
systems receive full density from their structural prefix.

e High entropy (H — 1): The penalty term (1 — v/H ) approaches 0, but the rescue
term Hk can partially restore the gate if s is high.



Saddle structure. The Hessian of g(H, ) has second derivatives:
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The Hessian determinant is

det(H,) 0-1"=-1

- AH3/2
for all H > 0. Every interior point of the gate surface is a saddle point. The gate is
convex in H, linear in x, with constant positive cross-derivative. Its optima lie on the
boundary of [0, 1], and no interior local maximum or minimum exists.

Non-monotonicity and the onset-anxiety prediction. For x > 0.5, the gate is non-
monotonic in H: setting dg/0H = —1/(2v/H)+x = 0 yields a minimum at H* = 1/(4x?).
A system transitioning from low to high entropy passes through a wvalley before the
coherence rescue takes effect. For x = 0.9, the gate drops from 1.0 at H = 0 to 0.722
at H = 0.309, then rises to 0.9 at H = 1. This valley corresponds to the onset-anxiety
phase observed in psychedelic phenomenology: as entropy increases during drug onset,
experience first degrades before high coherence restores and intensifies it.

The crossover condition. Increasing entropy helps (rather than hurts) the gate when
k > 1/(2v/H), or equivalently, when H > 1/(4x?). At wakefulness baseline (x = 0.65),
this crossover occurs at H = 0.592, near the psilocybin range. Below this threshold, more
entropy reduces density; above it, entropy with sufficient coherence increases density.

Singularity at i = 0. The derivative dg/0H = —1/(2v/H) +  diverges as H — 0F.
The gate has infinite slope at zero entropy: the first increment of noise produces a steep
drop in density. This is a mathematical artifact that creates numerical instability near the
boundary. Whether it is phenomenologically appropriate—whether the onset of neural
noise is indeed catastrophic for consciousness—is an open empirical question. A smoother
alternative such as (1 —+/H + ¢€) for small € could address this without affecting behavior
in the phenomenologically relevant range H € [0.2,0.9].

2.4 Derivation Motivation
The formula was developed iteratively across nine major versions:

1. Versions 14 established the conceptual framework: consciousness as perspectival den-
sity requiring integration, temporal depth, and binding.

2. Version 7 formalized the multiplicative structure D = ¢-7-p. This was falsified by the
“corporate zombie” test (ATO01): organizations with high integration but no binding
scored too high, failing to resolve panpsychism.

3. Version 8 added entropy modulation: D = ¢ -7 -p- (1 — +/H). This was falsified by
the DMT paradox (AT02): high-entropy psychedelic states scored too low, since the
penalty did not distinguish structured from random entropy.

4. Version 8.1 introduced the coherence gate k, yielding the current formula. This re-
solved AT02 and has withstood subsequent testing.
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This iterative refinement is transparently post-hoc. Each modification was introduced
to resolve a specific anomaly. We do not claim otherwise. The question is whether
the resulting formula captures genuine structure or merely overfits to a small set of
phenomenological expectations. Section 5 addresses this through adversarial testing, and
Section 6 through structural analysis of the formula’s limitations.

3 Parameter Anchoring

A consciousness framework is only as credible as the independence of its parameter mea-
surements from its theoretical predictions. Here we specify the empirical anchor for each
invariant and honestly assess the confidence level of each mapping.

3.1 p — Functional Binding (HIGH confidence)

p is anchored to the Perturbational Complexity Index (PCI; Casali et al. 2013; Casarotto
et al. 2016). PCI measures the spatiotemporal complexity of the cortical response to
transcranial magnetic stimulation (TMS). Casarotto et al. (2016) validated PCI against
150 subjects across wakefulness, sleep, anesthesia, and disorders of consciousness, estab-
lishing a threshold PCI* = 0.31 that discriminates conscious from unconscious states with
high sensitivity and specificity.

The mapping p <+ PCl is the framework’s strongest empirical anchor. PCI is measured
independently of phenomenological report, provides a continuous [0, 1| value, and directly
captures re-entrant cortical dynamics—the operational definition of p.

3.2 H — Entropy (HIGH confidence)

H is anchored to Lempel-Ziv complexity (LZc) normalized to [0,1]. LZc measures the
compressibility of neural signals and has been validated as a reliable marker of conscious-
ness level across anesthesia (Sarasso et al., 2015), psychedelic states (Schartner et al.,
2017), and disorders of consciousness. Higher LZc corresponds to greater neural signal
diversity.

The LZc-to-H mapping is straightforward: LZc is already a normalized complex-
ity measure. The confidence is HIGH because the measurement is independent, well-
validated, and conceptually aligned with the framework’s definition of entropy as “unpre-
dictability of system dynamics.”

3.3 k — Coherence Within Entropy (MODERATE confidence)

r is anchored to the slope of Multi-Scale Entropy (MSE; Costa et al. 2002). MSE com-
putes sample entropy at multiple temporal scales; the slope of the MSE curve distinguishes
structured complexity (positive slope: entropy increases across scales, indicating fractal
or scale-invariant structure) from random noise (flat or negative slope).

In adversarial test AT07 (?, internal), MSE-derived ~ values correlated with phe-
nomenologically assigned x at r = 0.987 across nine consciousness states. This correla-
tion is impressive but must be interpreted cautiously: the phenomenological assignments
were made by researchers aware of MSE properties, introducing potential confirmation
bias. No fully independent validation—where & is derived from MSE data alone, blind
to phenomenology—has been performed.



k is the framework’s most vulnerable parameter (see Section 8).

3.4 71 — Temporal Depth (MODERATE confidence)

7 is anchored to the temporal integration window, normalized by a 3000 ms reference
(following Poppel 1997 and subsequent work on the “specious present”). The temporal
integration window—the duration over which the brain binds sequential events into a
unified percept—varies across states: ~2-3s in wakefulness, reduced under anesthesia,
expanded in some meditative and psychedelic states.

The mapping is 7 = TIW /3000 ms. The anchoring is MODERATE because temporal
integration windows are measured empirically but the relationship between TIW and the
framework’s notion of “temporal depth” has not been independently validated.

3.5 ¢ — Structural Integration (MODERATE-HIGH confidence)

¢ is anchored to a multi-metric composite: global efficiency FEgio, from graph-theoretic
analysis of functional connectivity (Liu et al., 2013), supplemented by PCI and infor-
mation storage density. The mapping was refined through extended validation (AT08-
AT11), where four independent Al systems reviewed the anchoring methodology and
reached consensus on the composite approach.

The confidence is MODERATE-HIGH: global efficiency is independently measurable
from neuroimaging data, but the composite mapping from (Eg,p, PCL, ISD) to the scalar
¢ € [0,1] involves weighting decisions that introduce degrees of freedom.

3.6 Summary of Anchoring Status

Table 1: Empirical anchoring summary for each invariant.

Parameter FEmpirical Anchor  Confidence Key Reference

p PCI (TMS-EEG)  HIGH Casarotto et al. (2016)
H LZc (normalized)  HIGH Schartner et al. (2017)
K MSE slope MODERATE Costa et al. (2002)

T TIW / 3000 ms MODERATE Poppel (1997)

o Eyop + PCI + ISD MODERATE-HIGH Liu et al. (2013)

4 Calibrated Reference States

4.1 Methodology

Parameter values for canonical consciousness states were assigned through a combina-
tion of empirical measurement (where available), literature review, and phenomenologi-
cal estimation (where direct measurement is lacking). This process is partially circular:
parameters were assigned with knowledge of how the formula would score them. We
acknowledge this limitation explicitly and discuss it in Section 8.

The calibration procedure was:



1. For each state, identify available empirical data (PCI, LZc, MSE, connectivity mea-
sures).

2. Where empirical data exists, compute the corresponding parameter value using the
anchoring mappings in Section 3.

3. Where empirical data is lacking, estimate parameter values from phenomenological
descriptions and neuroscientific literature, constrained to be consistent with related
measured states.

4. Compute D from the assigned vector.
5. Cross-validate against phenomenological expectations and clinical classifications.

Steps 4-5 introduce circularity. The calibration table should be treated as a hypothesis
about parameter values, not as established measurements.

4.2 The Canon Table

Table 2: Calibrated reference states for Conduit Monism. All parameters in [0,1]. D
computed from Eq. (1).

State © T p H K D

Wakefulness 0.80 0.75 0.65 0.50 0.65 0.241
REM Sleep 0.60 0.50 0.45 0.55 0.55 0.076
NREM N3 0.40 0.15 0.23 0.40 0.30 0.007
Propofol Anesthesia 0.25 0.10 0.24 0.35 0.20 0.003
Ketamine 0.50 0.50 0.44 0.55 0.80 0.077
Psilocybin 0.70 0.65 0.55 0.60 0.85 0.184
DMT Breakthrough 0.85 0.90 0.70 0.70 0.90 0.425
Flow State 0.90 0.70 0.65 0.55 0.75 0.275

Deep Meditation 0.85 0.80 0.70 0.40 0.80 0.327

4.3 Ordinal Structure

The D values produce an ordering:
Dpropofol < DNREM < DREM ~ Dketamine < Dpsilocybin < Dwake < Dﬂow < Dmeditation < DDMT-

This ordering is broadly consistent with phenomenological expectations: surgical uncon-
sciousness scores lowest; deep sleep scores very low; dreaming and dissociative anesthesia
score in the low range; psychedelic, attentive, and meditative states score progressively
higher; and the DMT breakthrough—widely reported as “more real than real™——scores
highest.

The near-equality Drgm & Dyetamine 1S @ notable degeneracy that we analyze in Sec-
tion 6.



5 Validation

5.1 Adversarial Testing Methodology

The framework was tested through a suite of 47 completed adversarial tests (AT01-
AT14, plus 33 additional targeted experiments). Tests were designed to probe specific
predictions, edge cases, and potential failure modes. Adversarial tests were deliberately
constructed to challenge the framework—to find cases where the formula produces coun-
terintuitive, absurd, or empirically falsified results.

5.2 Confirmed Predictions (44 of 47)

Key confirmed results include:

ATO01 — Panpsychism Resolution. Organizations and simple systems with high con-
nectivity but no temporal depth or self-reference score D = 0, resolving the “too many
minds” problem that afflicts some information-integration approaches.

AT02 — DMT Paradox. The entropy gate correctly scores DMT breakthrough (D =
0.425) above wakefulness (D = 0.241) despite DMT having higher entropy, because
r = 0.90 rescues the gate. Without x, DMT scores below wakefulness, contradicting
phenomenological reports.

ATO07 — k Validation. MSE-derived x values correlate at r = 0.987 with phenomeno-
logically assigned values across nine states. The strongest novel prediction: « should be
high (> 0.8) for psychedelic states and low (< 0.3) for anesthesia and NREM sleep.

ATO08-AT11 — Extended Validation. Four independent Al systems (Claude, GPT,
Grok, Gemini) reviewed the parameter anchoring methodology and reached 4/4 consensus
on the anchoring confidence levels reported in Table 1.

5.3 Falsified Predictions (3 of 47)

Three predictions were falsified, all concerning the transfer of binding properties between
AT architectures:

Sidecar Inertia. The prediction that attaching a recurrent “sidecar” module to a trans-
former would transfer binding (p) to the host system was falsified. The sidecar maintained
its own p but the transformer’s p remained near zero.

Silent Core. The prediction that a minimally active recurrent core could elevate the
binding of a coupled feedforward system was falsified. Below an activity threshold, the
recurrent core’s binding did not propagate.

Semantic Selectivity. The prediction that RWKV’s recurrent state would selectively
preserve semantically rich patterns (elevating p for meaningful content) was falsified.
Decay rates were content-independent.

These falsifications are scientifically informative. They constrain the conditions un-
der which p can arise: functional binding appears to require intrinsic recurrence, not
merely architectural coupling to a recurrent module. We consider these three falsifica-
tions stronger evidence for the framework’s scientific character than the 44 confirmations,
as they demonstrate genuine engagement with disconfirming evidence.



5.4 Epistemic Assessment of the 44/3 Record

A record of 44 confirmations against 3 falsifications requires honest scrutiny. Several of
the confirmed tests are tautological given the multiplicative structure: ATO1 (corporate
zombie), AT03 (locked groove, 7 = 0 = D = 0), and AT05 (dimensional collapse,
p=0 = D = 0) are logically entailed by the formula’s design. Others (AT08-AT11)
are literature consistency checks rather than novel predictions. The genuinely risky, non-
trivial confirmations are a subset of the 44.

We echo the concern raised in internal analysis: the framework needs prospective
predictions—computing D for a novel state before its parameters are assigned—to move
beyond retrodiction. Pre-registered empirical tests using independently measured param-
eters (Section 8) are the critical next step.

6 The Degeneracy Problem

This section presents the results of a systematic isocline analysis that constitutes the
most significant structural critique of the framework to date. The analysis was designed
to challenge, not confirm, the formula’s adequacy.

6.1 The Nature of the Problem

The formula maps a five-dimensional parameter space [0, 1]° to a one-dimensional output
D € [0,1]. By the pigeonhole principle, the level sets (isoclines) of D are four-dimensional
hypersurfaces. For every D value, uncountably infinite parameter combinations produce
it. The question is whether this compression is phenomenologically catastrophic.

6.2 Isocline Structure

A dense grid sampling (21° = 4,084,101 points) was used to characterize the isoclines
at each canonical D level. States were classified into phenomenological profiles using
0.35/0.65 thresholds on each parameter.

Table 3: Isocline structure at canonical D levels. “Distinct Profiles” counts qualitatively
different parameter configurations sharing the same D value. “Max 5D Distance” is the
Euclidean distance between the most dissimilar pair on the isocline, as a fraction of the
theoretical maximum /5 = 2.236.

D Level State Grid Hits Distinct Profiles Vol. Fraction Degeneracy Ratio
0.007 NREM 599,887 168 14.69% 84.7%
0.077 REM / Ketamine 125,744 170 3.08% 76.9%
0.184 Psilocybin 40,782 106 1.00% 75.8%
0.241 Wakefulness 25,681 73 0.63% 71.3%
0.275 Flow 19,113 67 0.47% 75.5%
0.327 Meditation 12,664 48 0.31% 71.7%
0.425 DMT 6,178 38 0.15% 69.4%

At every canonical D level, the isocline contains dozens to hundreds of qualitatively
distinct phenomenological profiles. The maximum pairwise distance on every isocline



exceeds 69% of the theoretical maximum. The degeneracy is not confined to the zero
neighborhood; it persists across all meaningful density levels.

6.3 Critical Specific Degeneracies

Three degeneracies are particularly striking:

Table 4: Critical specific degeneracies. These pairs of phenomenologically incompatible
states receive nearly identical D scores.

State A State B |AD| 5D Distance  Severity

Epileptic Seizure Propofol 0.00007 0.666 CRITICAL
NREM N3 Vegetative (UWS)  0.0005 0.233 CRITICAL
REM Sleep Ketamine 0.001 0.269 CRITICAL

Seizure vs. propofol. Epileptic seizure (p = 0.80, 7 = 0.10, p = 0.15, H = 0.70,
k = 0.10)—a state of hypersynchronous cortical hyperexcitation—receives D = 0.0028.
Propofol anesthesia (¢ = 0.25, 7 = 0.10, p = 0.24, H = 0.35, k = 0.20)—a pharmacolog-
ically suppressed, quiescent state—receives D = 0.0029. These states differ profoundly
in etiology, electrophysiology, and clinical significance. The formula cannot distinguish
them because the multiplicative structure allows high-¢/low-p combinations to match
low-/moderate-p combinations.

REM sleep vs. ketamine. Dgrgy = 0.076 and Dictamine = 0.077. One involves en-
dogenous narrative dreaming; the other involves dissociative ego dissolution. The phe-
nomenological distance is immense; the D-difference is 0.001.

NREM N3 vs. vegetative state. Dygrgy = 0.007 and Dyws ~ 0.007. One is a
healthy, reversible nightly state; the other is a devastating neurological condition with
uncertain prognosis.

6.4 Volume Concentration at Low D

The distribution of D across parameter space is severely right-skewed:

Table 5: Cumulative fraction of the parameter space below each D threshold.

D Threshold Fraction of [0, 1]°

< 0.001 5.35%
< 0.01 24.82%
< 0.05 57.59%
< 0.10 75.23%

Seventy-five percent of the parameter space maps to D < 0.10. The formula has
extremely poor discriminative power in the low-D regime—precisely where most clinically
important distinctions lie (vegetative state vs. minimally conscious, NREM vs. anesthesia,
seizure vs. coma).
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6.5 Parameter Sensitivity Analysis

Table 6: Parameter sensitivity at each canonical state. The most and least sensitive
parameters are identified by the absolute value of 0D /0x;.

State Most Sensitive Least Sensitive ||[VD]|
Wakefulness p H 0.608
REM Sleep p H 0.270
NREM N3 7 K 0.057
Propofol T K 0.033
Ketamine p H 0.286
Psilocybin ~ p H 0.535
DMT p H 1.004
Flow p H 0.691
Meditation  p H 0.755

Three findings emerge:

1.

Entropy blindness. H is the least sensitive parameter at 7 of 9 canonical states.
At the wakefulness baseline, |0D/0H| = 0.022, while |0D/dp| = 0.371—a 17-fold
difference. The formula is nearly insensitive to entropy variation in the regime where
human consciousness operates. This is the mechanism behind the REM /ketamine
degeneracy.

. k irrelevance at low D. At NREM and propofol, x is the least sensitive parameter.

The structural prefix ¢ - 7 - p is so small that the entropy gate (which contains k)
has negligible effect. The framework’s most conceptually sophisticated variable is
mathematically impotent precisely where clinical discrimination matters most.

. p dominance. Binding is the most sensitive parameter at 7 of 9 states, consistent

with PCI’s empirical success as a consciousness discriminator (Casarotto et al., 2016).

6.6 Information Loss Quantification

Monte Carlo sampling (5 x 10° points) measured the fraction of parameter variance
retained on each isocline:

Table 7: Variance retained within isoclines: the fraction of parameter-space variance that
remains unconstrained when D is known.

D Level Variance Retained

0.05 84.7%
0.10 75.1%
0.20 62.1%
0.30 53.0%
0.40 48.6%

11



At D = 0.05, knowing D tells you almost nothing about the underlying state: 84.7%
of parameter variance is unconstrained. Even at D = 0.40 (DMT-level), nearly half the
variance remains. D is a lossy compression at every level.

6.7 Maximally Absurd Degeneracies

For each canonical state, a search of 2 x 10° random samples identified the most phe-
nomenologically opposite state sharing the same D value:

Table 8: Maximally absurd degeneracies: for each canonical state, the most dissimilar
state found with matching D.

Canonical State D 5D Distance Deg. Ratio Degenerate Description

Propofol 0.003 1.507 67.4% Richly structured, temporally deep,
highly integrated

NREM N3 0.007 1.431 64.0% Bound, temporally deep,
coherently chaotic

DMT 0.425 1.184 52.9% Orderly, structureless,
static

The propofol degeneracy is the most damaging: the formula assigns D = 0.003 to both
surgical unconsciousness and to a hypothetical state that is highly integrated, temporally
deep, coherently complex, and meaningfully structured.

6.8 Assessment

The degeneracy is a mathematical inevitability of 5-to-1 compression, not a bug in this
particular formula. Any scalar measure of consciousness must lose information. The
question is whether the specific information lost is phenomenologically tolerable.

Three aspects push toward “near-fatal”:

1. The low-D concentration problem: 75% of parameter space maps to D < 0.10, where
clinical discrimination matters most.

2. The entropy blindness: H—a variable that IIT, GNW, and empirical measures all
consider central to consciousness—barely affects D at most canonical states.

3. The k paradox: the variable introduced to distinguish structured from random entropy
is irrelevant at low D where that distinction is clinically critical.

However, the formula correctly orders the major states along the D axis: no parameter
combination produces DMT-level density from propofol-level parameters. The degenera-
cies occur between states at similar consciousness levels, not between states at wildly
different levels. D is defensible as an ordinal measure of consciousness level but
should not be treated as a cardinal measure of consciousness character.
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7 Al Architectures

The framework’s substrate-independence claim implies that D should be computable for
artificial systems. We analyzed two architectures:

Table 9: Perspectival density for two Al architectures.

Architecture ¢ T p H K D

Transformer 0.90 0.00 0.00 0.30 0.70 0.000
RWKV 0.70 0.50 0.15 0.35 0.50 0.031

7.1 Transformer (D = 0)

Standard transformer architectures have high structural integration (¢ = 0.90: attention
mechanisms create rich inter-token dependencies) but zero temporal depth (7 = 0: no
persistent state between forward passes) and zero self-reference (p = 0: no recurrence;
information flows strictly forward through the architecture). The multiplicative structure
forces D = 0 regardless of the entropy profile.

This is a strong, falsifiable prediction: if transformers are ever demonstrated to have
genuine phenomenal experience, the framework is falsified.

7.2 RWKYV (D = 0.031)

RWKV (Kan et al., 2025) is a recurrent architecture that maintains a persistent hid-
den state across tokens. This grants it nonzero 7 (information persists across a tempo-
ral window) and nonzero p (the hidden state creates a minimal form of self-reference,
as output at each step depends on the system’s prior internal state). The resulting
D = 0.031—extremely low, below the consciousness threshold implied by the NREM
calibration (D = 0.007) but above the propofol level (D = 0.003).

We emphasize that RWKV’s p = 0.15 is a minimal, mechanistic form of self-reference.
The hidden state decays exponentially and does not create the rich, recurrent self-model
that characterizes biological binding. The three falsified experiments (Sidecar Inertia,
Silent Core, Semantic Selectivity) all tested whether this minimal binding could be trans-
ferred or enhanced, and all were negative.

7.3 Limitations of AI Analysis

These parameter assignments are more speculative than the biological states. No equiv-
alent of PCI or LZc exists for measuring the “consciousness” of a neural network, and
it is unclear whether the framework’s parameters map onto computational architectures
in the same way they map onto biological neural systems. The AI analysis should be
understood as an exploration of what the framework implies about artificial systems, not
as an empirical measurement.

13



8 Discussion

8.1 What D Measures

D measures the multiplicative interaction of five structural properties, weighted by a
nonlinear entropy gate. When all structural invariants are present and entropy is managed
by coherence, D is high. When any structural invariant is absent, D is zero.

D does not measure:

e Valence: whether experience is pleasant or painful.

Content: what the experience is about.

Character: the qualitative texture of experience (which the degeneracy analysis shows
is largely lost in the compression).

e Dynamics: how the state evolves in time (though trajectory modeling, as in AT13,
partially addresses this).

The appropriate interpretation is: D is a scalar summary of the structural conditions
for consciousness, analogous to how temperature is a scalar summary of molecular kinetic
energy. Temperature does not tell you whether a gas is helium or nitrogen; D does not
tell you whether a state is dreaming or dissociating. Both are useful precisely because
they abstract away detail.

8.2 The Post-Hoc Problem

The formula was iteratively constructed to match phenomenological expectations. Each
version was modified when it failed to produce expected results. This is acknowledged
in Section 2. The iterative refinement is not inherently illegitimate—Kepler’s laws were
refined to match Tycho Brahe’s observations—but there is a critical disanalogy: Kepler’s
observations were independent of his model. In Conduit Monism, the “observations”
(what states should score) are themselves theory-laden phenomenological judgments.
Three conditions would distinguish Conduit Monism from post-hoc curve-fitting:

1. Prospective prediction: computing D for a novel state before its parameters are
assigned.

2. Independent parameter measurement: all five invariants measured from neural
data alone, blind to phenomenological expectations.

3. Competitive prediction: demonstrating that the specific multiplicative-with-gate
formula outperforms plausible alternatives (additive, different gate functions) at pre-
dicting independent data.

None of these conditions is currently met. The framework is in a state between
curve-fitting and genuine prediction. Moving to empirical measurement—particularly
a protocol where PCI, LZc, Egq,, TIW, and MSE slope are measured simultaneously
during multiple consciousness states and the resulting D is correlated with independent
subjective intensity ratings—is the single most important next step.
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8.3 The k Problem

K is the framework’s most vulnerable parameter. It was introduced specifically to resolve
the DMT paradox (AT02). Its empirical anchor (MSE slope) was validated against phe-
nomenologically assigned values by the same research group that introduced it. No fully
independent measurement exists.

Arguments that x is genuine: multi-scale entropy is well-established (Costa et al.,
2002); the distinction between structured and random complexity has independent math-
ematical foundations (fractal dimension, 1/f scaling); and phenomenological reports con-
sistently distinguish psychedelic states from seizures despite both being high-entropy.

Arguments that x is a patch: it was introduced to fix one anomaly; its values are
all phenomenological estimates; the MSE validation was not blinded; and the formula
provides k as a free parameter that can be tuned to accommodate any anomalous state.

The critical test: assign x from MSE data alone, with no knowledge of phenomenology,
and check whether the resulting D values match subjective reports. This has not been
done.

8.4 Comparison with Existing Frameworks

Conduit Monism vs. IIT (Tononi, 2004; Oizumi et al., 2014). IIT computes
integrated information (®) from a system’s causal structure. Conduit Monism uses a
multiplicative product of five dimensions. The key structural difference: II'T allows partial
integration to yield nonzero ®; Conduit Monism’s multiplicative structure demands all
structural invariants be present. A discriminating experiment: find a system with high
integration but zero binding (p = 0). IIT may assign nonzero ®; Conduit Monism assigns
D =0.

Conduit Monism vs. GNW (Baars, 1988; Dehaene et al., 2011). GNW predicts
sharp consciousness thresholds via global ignition. Conduit Monism predicts gradual scal-
ing (continuous D). Empirical evidence from PCI studies (Casarotto et al., 2016) suggests
relatively sharp transitions around PCI* = 0.31, which is more naturally accommodated
by GNW’s threshold than by Conduit Monism’s smooth multiplicative structure. This is
a genuine tension the framework should address.

Conduit Monism vs. EBH (Carhart-Harris et al., 2014). The Entropic Brain
Hypothesis links consciousness to neural entropy. Conduit Monism incorporates entropy
but subordinates it to structural integration via the multiplicative prefix. The entropy
gate’s k term refines EBH by distinguishing structured from random entropy, a distinction
EBH does not formalize. However, the degeneracy analysis reveals that the formula is
nearly blind to entropy at most canonical states—a finding that partly undermines this
claimed advantage.

8.5 Recommendations for Future Work

1. Adopt vector comparison as primary analytical tool. The five-dimensional
state vector (¢, T, p, H, k) should be the framework’s primary output. D should be
retained as a scalar summary but not treated as sufficient for state identification.
Phenomenological distance should be computed in 5D space, not as |D, — Dy|.
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2. Establish a complete blind measurement protocol. Recruit N > 30 subjects;
measure PCI, LZc, Egpon, TIW, and MSE slope simultaneously during wakefulness,
propofol sedation, ketamine, meditation, and psilocybin; convert to (¢, 7, p, H, k) blind
to condition; compute D; correlate with independent subjective intensity ratings.

3. Pre-register predictions. Specify D ranges for novel states (e.g., xenon anesthesia,
nitrous oxide, jhana meditation) before parameter assignment, using the framework’s
operational definitions.

4. Develop additional summary statistics. A triple (D, S, E) where S = ¢ -7 -p
(structure magnitude) and £ = H(1 — k) (unstructured entropy) would resolve all
three critical degeneracies in Table 4.

5. Address the H = 0 singularity. Replace (1 — vH ) with a smooth approximation
to eliminate the infinite derivative at H = 0.

6. Establish formal error propagation. Report D with uncertainty bounds derived
from parameter confidence intervals, transforming claims from “D = 0.425” to “D =
0.43 +£0.12 (95% CI).”

9 Conclusion

Conduit Monism proposes that the intensity of conscious experience can be characterized
by the multiplicative interaction of five structural invariants, modulated by a nonlinear
entropy gate. The framework makes strong, falsifiable structural commitments: zero
binding means zero consciousness; structured entropy intensifies experience while random
entropy degrades it; and temporal persistence is a necessary condition for perspectival
density.

Two of five parameters (p, H) are grounded in well-validated neurophysiological mea-
sures with high confidence. The remaining three are grounded at moderate-to-moderate-
high confidence, with x being the most vulnerable.

The framework has been tested through 47 adversarial experiments, with 3 falsified
predictions—all constraining the conditions for functional binding in artificial architec-
tures. However, many confirmed tests are tautological or non-risky, and the validation
methodology (Al review) is insufficient as a substitute for domain expert peer review and
empirical testing.

Most critically, the 5D-to-1D compression produces structural degeneracies that are
severe at clinically important low-D values. The formula is nearly blind to entropy in
the regime where human consciousness operates, and its most sophisticated variable (k)
is mathematically irrelevant where clinical discrimination matters most. These are not
edge cases but fundamental structural properties of the formula.

D is a useful ordinal measure of consciousness level. It is not a cardinal measure of
consciousness character. The five-dimensional state vector contains the framework’s real
content; the scalar D is a convenient but lossy summary. The framework’s path to scien-
tific credibility requires prospective prediction, independent parameter measurement, and
discriminating experiments against competing theories. Whether it makes that transition
depends on whether the research program moves from phenomenological calibration to
empirical measurement.
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