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Abstract

This paper identifies a single meta-principle governing when structure is preserved under trans-
formation across domains: identity survives transformation if and only if the transformation
respects the equivalence relations constituting that identity. We demonstrate that this principle
instantiates as (i) lumpability conditions in coarse-graining political and social dynamics, where
violation produces memory terms and apparent non-Markovianity; (ii) Nyquist conditions in
sampling physical systems, where violation produces aliasing phenomena misidentified as “su-
perposition”; and (iii) structure-preservation conditions in nominalization, where violation
produces pseudo-entities like “consciousness” generating intractable philosophical problems.
The formal parallels are not analogical but structural: category-theoretic naturality conditions
provide the common mathematical backbone. We present proofs for each domain-specific in-
stantiation and demonstrate that apparent domain-specific complexities—the measurement
problem in quantum mechanics, emergence in social systems, the hard problem in philosophy
of mind—are artifacts of transformation failure rather than ontological depth. The frame-
work suggests that scale-relativity is not a limitation but a fundamental feature of description,
with implications for philosophy of science, physics, political philosophy, and AI consciousness
debates.
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Core Thesis
The Preservation Principle:

Identity survives transformation iff the transformation respects the equivalence relations
constituting that identity.

Domain Instantiations:

• Political Dynamics (ROM): Lumpability conditions (transition uniformity + sur-
vival homogeneity)

• Quantum Mechanics (TBI): Nyquist conditions (sampling rate ≥ 2× oscillation
frequency)

• Consciousness: Structure-preservation in nominalization (process → noun without
losing relational structure)

Common Failure Mode: When preservation conditions fail, the coarse-grained descrip-
tion exhibits apparent complexity that does not exist at the fine-grained level: memory
terms, superposition, phenomenal properties.
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1 Introduction: The Coarse-Graining
Problem

1.1 The Ubiquity of Scale Transition

Science routinely changes descriptive level.
Thermodynamics describes gases without
tracking individual molecules. Neuroscience
describes cognition without tracking individ-
ual neurons. Political science describes in-
stitutional dynamics without tracking indi-
vidual citizens. In each case, we move
from fine-grained description to coarse-grained
description—from many variables to few, from
micro to macro, from parts to wholes.

This transition is so routine that its signif-
icance is easily missed. Yet it raises a foun-
dational question: when does changing de-
scriptive level preserve what matters? When
can we legitimately describe a system at a
coarser grain without losing essential struc-
ture? And when does coarse-graining intro-
duce artifacts—apparent properties that exist
only because of our limited resolution?

The question is not merely epistemological.
If coarse-graining systematically introduces ar-
tifacts, then some of our most intractable prob-
lems may be artifacts of description rather than
features of reality. The measurement prob-
lem in quantum mechanics, the emergence of
macro-properties in social systems, the hard
problem of consciousness—each might be a
symptom of transformation failure rather than
an indicator of ontological depth.

1.2 Existing Approaches

Several traditions have addressed aspects of
this problem.

Effective field theory in physics provides
a principled framework for describing systems
at different energy scales (Weinberg, 1979;
Polchinski, 1984). The renormalization group
relates descriptions at different scales, show-
ing how “effective” degrees of freedom emerge
from integrating out high-energy modes. This

approach demonstrates that scale-relative de-
scription can be rigorous—but its formalism is
tailored to quantum field theory and does not
generalize straightforwardly to other domains.

Emergence literature in philosophy of
science debates whether macro-properties are
“merely” aggregations of micro-properties or
exhibit genuine ontological novelty (Kim, 1999;
Bedau, 1997; Chalmers, 2006). But this de-
bate often conflates epistemological and onto-
logical claims, treating our inability to derive
macro-descriptions from micro-descriptions as
evidence for ontological emergence rather than
as a signal about transformation conditions.

Lumpability theory in probability and
Markov chain theory provides precise condi-
tions under which coarse-graining preserves
Markovian structure (Kemeny and Snell, 1976;
Burke and Rosenblatt, 1958). A partition is
lumpable if the coarse-grained chain remains
Markov. This is closer to what we need—but
lumpability theory addresses a specific mathe-
matical structure (Markov chains) rather than
the general question of structure preservation.

The Mori-Zwanzig formalism in statis-
tical mechanics (Zwanzig, 1960; Mori, 1965)
shows what happens when coarse-graining fails
to preserve structure: projected dynamics ac-
quire memory terms, integro-differential equa-
tions with history-dependence. This is the key
insight we generalize: transformation failure
manifests as apparent complexity at the coarse
level.

1.3 The Thesis

This paper argues that a single meta-principle
governs all these cases:

The Preservation Principle. Iden-
tity survives transformation if and only
if the transformation respects the equiv-
alence relations constituting that iden-
tity.
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This principle is formal, not merely
metaphorical. It instantiates as specific math-
ematical conditions in each domain: lumpabil-
ity conditions in political dynamics, Nyquist
conditions in signal sampling, naturality condi-
tions in category theory. The structural paral-
lel is not analogy but isomorphism—the same
abstract constraint wearing different domain-
specific clothing.

The implications are substantial. If the prin-
ciple holds:

• “Emergence” is not ontological novelty
but lumpability—the condition under
which coarse-grained description preserves
structure.

• “Superposition” in quantum mechanics
is not ontological indeterminacy but
aliasing—the artifact of sampling below
the Nyquist rate.

• The “hard problem” of consciousness is
not metaphysically deep but grammati-
cally malformed—the artifact of nominal-
izing a process into a pseudo-entity.

1.4 Plan of the Paper

Section 2 develops the meta-principle formally,
providing the category-theoretic backbone and
explaining why equivalence relations are the
key concept.

Sections 3–5 present three case studies
demonstrating the principle’s instantiation:

• Section 3: Political dynamics and the
lumpability theorem

• Section 4: Quantum mechanics and
Nyquist conditions

• Section 5: Consciousness and structure-
preserving nominalization

Section 6 unifies these cases, showing the
common formal structure and arguing for the
block universe as underlying ontology.

Section 7 draws out implications for philos-
ophy of science, physics, political philosophy,
and AI consciousness debates.

Section 8 concludes with limitations and fu-
ture directions.

2 The Meta-Principle

2.1 Formal Statement

Let X be a set of fine-grained states and X ′ a
set of coarse-grained states. A transformation
π : X → X ′ maps fine descriptions to coarse
descriptions. The question is: under what con-
ditions does π preserve structure S?

The answer depends on what “structure
S” means. We propose that structure
is always structure-relative-to-an-equivalence-
relation. Two states are “the same” with re-
spect to S if they are equivalent under the re-
lation ∼S that constitutes S-identity.

Definition 2.1 (Structure Preservation). Let
∼S be the equivalence relation constituting S-
identity on X, and let ∼S′ be the induced
equivalence relation on X ′. A transformation
π : X → X ′ preserves structure S if and
only if:

∀x, y ∈ X : x ∼S y =⇒ π(x) ∼S′ π(y)

That is, π maps S-equivalent states to S′-
equivalent states.

This condition is necessary: if π maps S-
equivalent states to S′-inequivalent states, then
distinctions appear at the coarse level that
do not exist at the fine level—artifacts of the
transformation.

Remark 2.1. The converse implication
(π(x) ∼S′ π(y) =⇒ x ∼S y) need not
hold and typically does not. Coarse-graining
generically identifies states that differ at the
fine level. The preservation condition requires
only that states equivalent at the fine level
remain equivalent at the coarse level.

2.2 Why Equivalence Relations?

The appeal to equivalence relations is not ar-
bitrary. Identity is always identity-under-a-

Farzulla Research Preprint 5 December 2025

https://farzulla.org


farzulla.org Draft v0.1.0

criterion. To say two things are “the same”
requires specifying in what respect: the same
color, the same mass, the same function, the
same structural role. Different equivalence re-
lations partition the same set differently, gen-
erating different notions of sameness.

This is not relativism about identity but
recognition that identity is always relative to
a level of description. The morning star and
the evening star are identical as astronomi-
cal objects but distinct as phenomenal appear-
ances. Water and H2O are identical as sub-
stances but distinct as concepts. What counts
as “the same” depends on the equivalence re-
lation in play.

The preservation principle makes this de-
pendence explicit: a transformation preserves
identity if it respects the equivalence relation
constituting that identity. Different structures
impose different equivalence relations; preser-
vation conditions vary accordingly.

2.3 Category-Theoretic Formulation

The preservation principle has a natural
category-theoretic formulation. Let C be a cat-
egory whose objects are state spaces and whose
morphisms are structure-preserving maps. A
transformation between descriptive levels is a
functor F : C → D.

Definition 2.2 (Naturality as Preservation).
A functor F : C → D preserves structure if
there exists a natural transformation η : G ⇒
H between functors G,H : C → D such that
the naturality squares commute:

G(A)[r, ”G(f)”][d, ”ηA”′]G(B)[d, ”ηB”]H(A)[r, ”H(f)”′]H(B)

The naturality condition says that the trans-
formation is “coherent”—it does not matter
whether we first apply the structure-preserving
map and then transform, or first transform and
then apply the transformed map. When nat-
urality fails, the transformation introduces ar-

tifacts: operations that commute at the fine
level fail to commute at the coarse level.

This is not merely formal machinery. The
Mori-Zwanzig memory terms, the aliasing in
signal sampling, and the pseudo-entities gener-
ated by nominalization are all manifestations
of naturality failure. The category-theoretic
formulation unifies these apparently disparate
phenomena under a single abstract constraint.

2.4 Foundational Grounding: Identity is
Relational

The preservation principle rests on a deeper
claim: identity itself is irreducibly relational.
No entity can be self-identical without refer-
ence to a structure external to itself.

Definition 2.3 (Referential Dependence). For
any entity A to be defined, there must
exist a non-empty referential set R(A) =
{x1, x2, . . . , xn} such that A is distinguishable
from all elements of R(A).

Def(A) =⇒ R(A) ̸= ∅

Proposition 2.1 (Identity Requires Refer-
ence). The identity claim A = A presupposes
that A is defined. Therefore:

(A = A) =⇒ R(A) ̸= ∅

Identity is not primitive. Identity is derivative
of referential structure.

This has immediate consequences:
The Empty Set Paradox. The claim

∅ = ∅ presupposes the definition of ∅, which
requires R(∅) ̸= ∅. But R(∅) must contain
entities against which “emptiness” is defined—
namely, non-empty sets. The empty set’s iden-
tity is parasitic on the existence of non-empty
sets. ∅ cannot be primitive.

No Bedrock. There exists no foundational
entity F such that Def(F ) requires no referen-
tial set. All structure is relational. Identity
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is measurement. Measurement requires refer-
ence. There is no bedrock.

Why This Matters. The preservation
principle asks when identity survives trans-
formation. But if identity is the referential
structure, then the question becomes: does the
transformation maintain the relational pattern
that constitutes the entity? The “equivalence
relation” in our meta-principle isn’t constitut-
ing something that exists independently—the
equivalence relation IS the thing.

This grounds the three case studies:

• ROM: Institutional identity is the set of
types it’s distinguished from plus transi-
tion structure. Lumpability preserves this
relational pattern.

• TBI: Quantum state identity is sam-
pling resolution plus phase field context.
Nyquist conditions preserve this relational
pattern.

• Consciousness: “Self” identity is the
self-modeling process plus what it’s mod-
eling against. Nominalization destroys
this relational pattern by reifying the pro-
cess.

The preservation principle is not an addi-
tional constraint on transformations. It is a
tautology once we recognize that identity is re-
lational: a transformation preserves identity iff
it preserves the relations constituting identity.
The non-trivial content is in identifying which
relations constitute identity in each domain.

2.5 The Failure Mode: Apparent Com-
plexity

When preservation conditions fail, the coarse-
grained description exhibits properties absent
from the fine-grained description. These ap-
parent properties are artifacts of the transfor-
mation, not features of the underlying reality.

Proposition 2.2 (Transformation Artifacts).
Let π : X → X ′ be a transformation that

fails to preserve structure S. Then there exist
x, y ∈ X such that x ∼S y but π(x) ̸∼S′ π(y).
The coarse-grained description exhibits a dis-
tinction that does not correspond to any fine-
grained difference.

This is the general pattern we trace through
three domains:

• Political dynamics: When lumpabil-
ity fails, coarse-grained dynamics exhibit
memory terms. The observer sees history-
dependence that does not exist at the mi-
cro level.

• Quantum mechanics: When Nyquist
conditions fail, sampled signals exhibit
aliasing. The observer sees “superposi-
tion” that does not exist in the underlying
structure.

• Consciousness: When nominalization
fails to preserve process structure, the ob-
server sees a pseudo-entity (“conscious-
ness”) generating intractable problems.

In each case, the apparent complexity at the
coarse level is an artifact of transformation fail-
ure, not a discovery about reality.

3 Case Study: ROM and Political
Dynamics

The Replicator-Optimization Mechanism
(ROM) provides a scale-relative formalism for
describing how type distributions evolve under
selection and transmission (Farzulla, 2025b).
The mechanism is substrate-neutral: it instan-
tiates in evolutionary biology, institutional
economics, and political philosophy with
different atomic units and kernel parameters
at each scale. The question we address here is:
under what conditions does ROM structure
survive coarse-graining?

3.1 The ROM Framework

At scale S, dynamics are governed by a kernel
triple (ρS , wS ,MS):
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• ρS : TS × GS × ∆(TS) → [0, 1]: Survival
function mapping type, network, and pop-
ulation state to persistence probability.

• wS : TS → R≥0: Weight function assign-
ing baseline capacity to types.

• MS : TS×TS → [0, 1]: Transmission kernel
(row-stochastic matrix).

The ROM update equation is:

dpt(τ)
dt

=
∑

τ ′∈TS

pt(τ ′)·wS(τ ′)·ρS(τ ′)·MS(τ ′ → τ)−pt(τ)·ϕ̄t

(1)
where ϕ̄t =

∑
τ ′ pt(τ ′)wS(τ ′)ρS(τ ′) is mean fit-

ness.

The question is: if we coarse-grain to scale
S′ via projection π : TS → T ′

S , when do the
coarse dynamics retain ROM form?

3.2 A Worked Example

Consider four fine-grained types {τ1, τ2, τ3, τ4}
with transition matrix M = (mij). We coarse-
grain to two macro-types: TA = {τ1, τ2} and
TB = {τ3, τ4}. The projection π maps fine dis-
tributions to coarse distributions by summing
within each macro-type.

Case A: Lumpable. Suppose transitions
within each macro-type are symmetric (m12 =
m21, m34 = m43) and between-type transitions
satisfy:

m13 = m14 = m23 = m24 = γ, m31 = m32 = m41 = m42 = δ

Under these conditions, the coarse-grained
transition rate MAB = 2γ and MBA = 2δ de-
pend only on aggregate populations, not on
within-type distribution. The coarse dynam-
ics remain Markovian with ROM structure pre-
served.

Case B: Non-lumpable. Now suppose
m13 ̸= m23—transition rates to TB depend on
which micro-state within TA the agent occu-
pies. The coarse-grained transition rate be-

comes:

MAB(t) = p(τ1|TA, t) ·m13 + p(τ2|TA, t) ·m23

This depends on the internal distribution
p(τ |T, t), which evolves according to fine dy-
namics. The coarse dynamics require this
auxiliary variable, introducing memory terms
(Mori-Zwanzig structure). ROM form is lost.

3.3 The Lumpability Theorem

The worked example illustrates a general re-
sult.

Theorem 3.1 (Lumpability Conditions for
ROM). Let π : TS → T ′

S be a coarse-graining
projection partitioning fine types into equiva-
lence classes. ROM structure is preserved un-
der π if and only if:

(i) Transition uniformity: For all τi, τk ∈
TS with π(τi) = π(τk), and all macro-types
T ′ ∈ T ′

S:

∑
τj :π(τj)=T ′

mij =
∑

τl:π(τl)=T ′

mkl

(ii) Survival homogeneity: ρS(τi) = ρS(τk)
whenever π(τi) = π(τk).

When these conditions hold, the coarse-
grained dynamics satisfy ROM with kernel
(ρS′ , wS′ ,MS′) where ρS′(T ) = ρS(τ) for any
τ ∈ T . When either condition fails, coarse-
grained dynamics acquire memory terms and
ROM form is lost.

Proof. (Sufficiency) Under conditions (i) and
(ii), define P (T ′, t) =

∑
τ :π(τ)=T ′ p(τ, t).

The ROM update is p(τ, t + ∆t) ∝
wS(τ)ρS(τ)

∑
τ ′ M(τ ′ → τ)p(τ ′, t). Summing

over τ ∈ T : by (ii), ρS(τ) factors out as
ρS′(T ); by (i), the mutation sums collapse to
MS′(T ′ → T )P (T ′, t). The coarse dynamics
satisfy ROM form.

(Necessity) Suppose (i) fails: ∃τi, τk with
π(τi) = π(τk) but different outgoing rates to
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some T ′. Then P (T ′, t+ ∆t) depends on inter-
nal distribution p(τ |T, t), which requires track-
ing fine dynamics. This introduces memory.
Similarly, failure of (ii) makes ρS′(T ) depend
on internal composition, again requiring mem-
ory.

3.4 Interpretation: The Preservation
Principle

The lumpability conditions instantiate the
preservation principle: ROM structure sur-
vives coarse-graining iff the coarse-graining re-
spects the equivalence relations constituting
ROM identity.

Transition uniformity says: types equiv-
alent under π must have the same outgoing
transition profile to each macro-type. If they
differ, then which micro-type the system occu-
pies matters for macro-dynamics—the coarse
description misses relevant information.

Survival homogeneity says: types equiva-
lent under π must have the same survival prob-
ability. If they differ, then macro-type sur-
vival depends on micro-composition—again,
the coarse description misses relevant informa-
tion.

When either condition fails, the “missing in-
formation” manifests as apparent complexity
at the macro level: memory terms, history-
dependence, failure of the Markov property.
The coarse observer sees dynamics that ap-
pear richer than the underlying mechanism—
but this richness is artifactual.

3.5 Political Interpretation

In the political instantiation of ROM, types are
institutional configurations, survival is legiti-
macy, and transition is reform/revolution. The
lumpability theorem has concrete implications:

When can we describe political dy-
namics at the institutional level? Only
when agents within an institution are inter-
changeable with respect to inter-institutional

transitions. If Alice and Bob are both “demo-
cratic citizens” but have different probabilities
of transitioning to “autocracy supporter,” then
the fine-grained description is necessary.

What generates apparent institutional
stickiness? When lumpability fails, macro-
level dynamics exhibit memory. The institu-
tion’s future depends not just on its current
type but on the history of micro-level compo-
sition. This is not “emergent” in any ontolog-
ically loaded sense—it is the predictable con-
sequence of coarse-graining a system that does
not respect lumpability conditions.

Multi-level selection conflicts. ROM’s
scale-relativity makes explicit that friction-
minimization at one scale can conflict with
friction-minimization at another. Individual-
level incentives to free-ride degrade group-level
commons. The framework does not resolve this
conflict but makes it tractable: specify which
scale’s friction the system minimizes, or specify
the cross-scale weighting.

4 Case Study: TBI and Quantum
Mechanics

The Temporal Bitmap Interpretation (TBI)
of quantum mechanics proposes that appar-
ent wave function dynamics are actually static
structure traversal through a four-dimensional
block universe (Farzulla, 2025c). What we per-
ceive as “superposition,” “collapse,” and “inde-
terminacy” are artifacts of sampling a determi-
nate structure at insufficient temporal resolu-
tion. The question we address here is: under
what conditions does faithful signal reconstruc-
tion survive the sampling transformation?

4.1 The TBI Framework

TBI rests on five postulates:

1. Static Ontology: The universe is a static
4D structure. “Change” is traversal, not
modification.
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2. Two-Phase Field: The structure con-
tains a phase field Φ : M → {−1,+1}
assigning phase signs to spacetime points.

3. Apparent Wave Behavior: “Wave
functions” emerge from sequential reading
of discrete phase states.

4. Measurement as Sampling: “Col-
lapse” is not physical process but sampling
event—the intersection of an observer’s
traversal with the structure.

5. Superposition as Aliasing: Superpo-
sition occurs when measurement averages
over multiple phase transitions.

The key claim is P5: what we call “super-
position” is aliasing from undersampling, not
ontological indeterminacy.

4.2 The Nyquist-Shannon Sampling
Theorem

The sampling theorem provides precise condi-
tions for faithful signal reconstruction (Shan-
non, 1949; Nyquist, 1928):

Theorem 4.1 (Nyquist-Shannon). A contin-
uous signal s(t) with maximum frequency com-
ponent fmax can be perfectly reconstructed from
samples taken at rate r if and only if:

r ≥ 2fmax

When r < 2fmax, the reconstructed signal
exhibits aliasing: high-frequency components
appear as spurious low-frequency components
in the sampled data.

This is a preservation condition: signal iden-
tity survives the sampling transformation iff
the sampling rate respects the frequency struc-
ture of the signal.

4.3 Superposition as Nyquist Violation

On TBI, a “particle” is a region of the phase
field Φ oscillating between +1 and −1 at some
frequency f . An observer sampling this region
at rate r will:

• If r ≥ 2f : correctly reconstruct the phase
oscillation (“measured in definite state”)

• If r < 2f : see aliased signal averaging over
multiple phases (“measured in superposi-
tion”)

Consider a toy model. Let s(t) =
sgn(cos(ωt)) ∈ {−1,+1} be a phase oscillation
at frequency ω/2π. Measurement over window
∆t yields:

⟨s⟩∆t = 1
∆t

∫ t0+∆t

t0
s(t′) dt′

When ω∆t ≫ 2π (window spans many oscil-
lations), the integral averages to ≈ 0—neither
+1 nor −1 definitively, but a superposition of
both.

When ω∆t ≪ 2π (fine sampling), the inte-
gral yields ≈ s(t0)—a definite phase value.

The “transition” from superposition to def-
inite state is not collapse but resolution im-
provement.

4.4 The Parallel with ROM

The structural parallel with lumpability is ex-
act:

ROM TBI

Coarse-graining projection π Temporal sampling at rate r
Lumpability conditions Nyquist condition (r ≥ 2f)
Memory terms when violated Aliasing when violated
Apparent non-Markovianity Apparent superposition

In both cases:

• There is a transformation from fine to
coarse description

• There are precise conditions for structure
preservation

• Violation produces apparent complexity
absent from the fine level

The preservation principle unifies both:
identity survives transformation iff the trans-
formation respects the equivalence relations
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constituting that identity. For ROM, the
equivalence relation is type-equivalence under
π. For TBI, the equivalence relation is phase-
equivalence at the sampling resolution.

4.5 Dissolution of the Measurement
Problem

If superposition is aliasing, the measurement
problem dissolves.

Why does “collapse” occur upon mea-
surement? Because measurement improves
sampling resolution, reducing aliasing. The
wave function does not collapse; the observer’s
resolution improves.

What is special about observers? Noth-
ing ontologically special. Any physical process
that samples the phase field at sufficient res-
olution will “observe” definite outcomes. The
observer is not a primitive in the theory.

Why are outcomes probabilistic? They
are not ontologically probabilistic. The Born
rule probabilities reflect our uncertainty about
which phase value we will sample, not objective
chances. The underlying structure is determi-
nate.

Why does decoherence occur? Interac-
tion with environment increases effective sam-
pling rate. More sampling → better resolution
→ less aliasing → “classical” (definite) behav-
ior.

4.6 Entanglement as Structural Identity

TBI offers a natural account of entanglement.
“Entangled particles” are not two objects mys-
teriously correlated; they are the same 4D
structure intersected at different points.

Formally, if particles A and B are entangled:

PA ∩ PB ̸= ∅ in Φ

The intersection occurs in the temporal di-
mension: the “two” particles share a common
past region of the phase field. Correlations
are not established at measurement (requiring

nonlocality) but are intrinsic to the structure’s
geometry.

This is another instance of the preserva-
tion principle. The transformation from 4D
structure to 3D×time perspective obscures the
structural identity. When we ask “how do sep-
arated particles communicate?” we are asking
a question malformed by the transformation—
they do not communicate because they are not
separated in the relevant sense.

4.7 Cosmological Extension: Oscillatory
Spacetime

TBI’s phase field interpretation extends natu-
rally to cosmology. We now develop this for-
mally, showing that the oscillatory structure
is self-sustaining and converges with Penrose’s
Conformal Cyclic Cosmology.

4.7.1 Formal Framework

Definition 4.1 (Oscillatory Phase Field).
Let M be a 4-dimensional pseudo-Riemannian
manifold. The oscillatory phase field is a
map Φ : M × R → [−1,+1] satisfying:

Φ(x, θ) = cos(θ · ω(x))

where ω : M → R>0 assigns oscillation fre-
quency to spacetime points and θ parameter-
izes phase position.

Definition 4.2 (Localization Metric). Define
the localization function Λ : R → R≥0 by:

Λ(θ) =
〈
|∇Φ|2

〉
M

=
∫

M
|∇Φ(x, θ)|2 dµ(x)

where dµ is the natural measure on M. High Λ
indicates concentrated structure (localization);
low Λ indicates diffuse structure (delocaliza-
tion).

Definition 4.3 (Phase States). Define the
matter phase M+ and antimatter phase
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M− by:

M+(θ) = {x ∈ M : Φ(x, θ) > 0}, M−(θ) = {x ∈ M : Φ(x, θ) < 0}

The phase boundary ∂M±(θ) = {x : Φ(x, θ) =
0} oscillates with θ.

4.7.2 The Self-Winding Mechanism

The central claim is that cosmic oscillation is
self-sustaining—unlike a rubber band, which
requires external force to stretch and release,
the universe generates its own oscillatory dy-
namics.

Theorem 4.2 (Self-Sustaining Oscillation).
Let Λ(θ) be the localization function. If M is
compact and connected, then Λ is bounded:

0 < Λmin ≤ Λ(θ) ≤ Λmax < ∞

Moreover, if Λ(θ0) = Λmax (maximum local-
ization), the structure is dynamically unstable,
and if Λ(θ1) = Λmin (maximum delocalization),
the structure encounters geometric constraints
forcing re-localization.

Proof sketch. The bound Λmax < ∞ follows
from compactness of M: gradients cannot
diverge on a compact domain. The bound
Λmin > 0 follows from the oscillatory struc-
ture of Φ: a constant field has Λ = 0, but Φ is
non-constant by construction.

For instability at Λmax: maximum localiza-
tion concentrates energy density. By stan-
dard thermodynamic arguments, concentrated
configurations are entropically disfavored; the
structure “releases” into expansion.

For the geometric constraint at Λmin: de-
localization corresponds to stretching of M.
But M IS the structure—there is no container
within which M expands. At the delocal-
ization limit, the metric structure itself ap-
proaches degeneracy. Re-localization is forced
by the requirement that M remain a well-
defined manifold.

Remark 4.1 (The Rubber Band Disanalogy).
A rubber band requires external force because
stretching creates potential energy that must
be supplied. The universe requires no external
force because:

1. Localization releases energy (Big Bang is
not a “winding” but a “release”)

2. Delocalization is not “stretching against
resistance” but structural evolution

3. Re-localization is not “snapping back” but
geometric necessity

The universe is not like a self-winding system;
it IS self-winding because the oscillation is con-
stitutive of its structure.

4.7.3 Convergence with Conformal Cyclic
Cosmology

Penrose’s CCC proposes that the “death” of
one universe (infinite expansion, only massless
particles, no scale) is conformally equivalent
to the “birth” of the next (Big Bang singu-
larity) (Penrose, 2010). The oscillatory frame-
work provides an alternative route to the same
conclusion.

Proposition 4.1 (CCC Convergence). At
maximum delocalization (Λ → Λmin), the effec-
tive geometry of M becomes conformally flat.
The transition Λmin → Λmax is conformally
equivalent to the reverse, establishing cyclicity.

Heuristic argument. As Λ → Λmin, the phase
field Φ approaches spatial uniformity (gradi-
ents vanish). In this limit:

• Mass-bearing structures (which require lo-
calized gradients) cannot exist

• Only massless, conformally invariant phe-
nomena persist

• The manifold “forgets” its scale—there is
no distance because distance requires lo-
calized reference points
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The infinitely large becomes equivalent to the
infinitely small via conformal rescaling. This
is precisely Penrose’s transition condition, de-
rived here from oscillatory structure rather
than conformal geometry.

4.7.4 Time as Oscillation Phase

Definition 4.4 (Temporal Grounding). Time
is not a background parameter but the phase
position θ in the oscillatory structure. The
“flow of time” is traversal through phase space:

dθ

dτ
= 1 (proper time = phase increment)

where τ is proper time along a worldline.

This dissolves several puzzles:
Why does time have a direction?

Time’s arrow is delocalization: entropy in-
creases because Λ decreases in the expansion
phase. There is no external “law” imposing
the arrow; the arrow IS the phase direction.

What was “before” the Big Bang? The
previous contraction phase. But “before” is
misleading—the oscillatory structure is not
embedded in a meta-time. The Big Bang is
a phase transition, not an origin.

Will time “end”? At maximum delo-
calization, the current cycle’s time parameter
loses meaning (no scale = no time). A new
time parameter emerges with re-localization.
Time does not end; it transforms.

4.7.5 Matter-Antimatter as Phase Interpre-
tation

Proposition 4.2 (Dissolution of Baryon
Asymmetry). There is no matter-antimatter
asymmetry in the phase structure. What we
observe as matter-dominance is sampling bias:
observers exist in matter-phase regions be-
cause matter-phase configurations support sta-
ble structures.

Proof. Integrate Φ over a complete oscillation
cycle: ∫ 2π

0
Φ(x, θ) dθ = 0 ∀x ∈ M

The structure is perfectly symmetric. Asym-
metry appears only when observers sample
a partial cycle—which they must, since ob-
servers are localized structures within the
phase field.

4.7.6 Uniqueness of Cycles

Proposition 4.3 (Non-Recurrence). Each os-
cillation cycle produces a distinct configura-
tion. The mechanism repeats; the structure
does not.

Proof. Let Cn denote the configuration of cycle
n. The transition Λmin → Λmax is a phase tran-
sition with multiple possible outcomes (spon-
taneous symmetry breaking). The probability
that Cn+1 = Cn is measure-zero in configura-
tion space.

This sidesteps Nietzschean eternal recur-
rence: the process repeats, but the outcome
differs. Each cycle is genuinely novel—same
mechanism, different configuration, like how
each heartbeat pumps different blood.

4.8 What TBI Does Not Explain

TBI dissolves problems by reconceiving them,
not by answering them on their own terms.
This has limits:

Why this phase field? TBI says nothing
about why the universe has the phase structure
it does. The 4D block is taken as given.

Why do we traverse forward? The
traversal direction is not explained. TBI
is compatible with time-symmetric physics
but does not derive the arrow of time.
(Though the cosmological extension suggests
entropy/delocalization provides the arrow.)
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Deriving the Born rule. The claim that
|ψ|2 emerges from sampling statistics is conjec-
tured, not proven. Rigorous derivation remains
an open problem.

The re-localization mechanism. While
the oscillatory cosmology is parsimonious, the
precise physics of re-localization at maximum
delocalization remains speculative.

These are limitations, not refutations. TBI
trades one set of hard problems (measurement,
nonlocality, matter-antimatter asymmetry) for
another (structure origins, traversal direction).
The claim is that the trade is favorable: the
new problems are empirical questions about a
determinate structure, not conceptual puzzles
about ontological indeterminacy.

5 Case Study: Consciousness and
Nominalization

The hard problem of consciousness asks why
physical processes are accompanied by subjec-
tive experience (Chalmers, 1995). This sec-
tion argues that the hard problem is a gram-
matical artifact: it arises from a transforma-
tion failure—the nominalization of processes
into pseudo-entities—that generates explana-
tory demands that cannot be satisfied be-
cause the explanandum is malformed (Farzulla,
2025a).

5.1 Nominalization as Transformation

Nominalization is the grammatical transforma-
tion of verbs into nouns: “to run” → “a run,”
“to decide” → “a decision,” “to be conscious”
→ “consciousness.”

This transformation is often benign. “Tem-
perature” nominalizes thermal processes; “the
economy” nominalizes economic activities.
These nominalizations work because they sat-
isfy preservation conditions: the noun tracks
something stable, convergent, and externally
verifiable.

But not all nominalizations preserve struc-
ture. Some convert activities into pseudo-

entities that do not correspond to anything in
the underlying process domain. The question
is: under what conditions does nominalization
preserve the structure of what is being nomi-
nalized?

5.2 Preservation Conditions for Nomi-
nalization

We propose two criteria distinguishing
structure-preserving from structure-violating
nominalization:

Definition 5.1 (Convergence Under Investi-
gation). A nominalization is convergent if
independent investigators, instruments, and
methodologies yield consistent results when
measuring the purported referent.

“Temperature” is convergent: thermome-
ters, infrared sensors, and molecular motion
calculations agree. “The economy” is conver-
gent: GDP measurements from different agen-
cies track the same phenomena.

Definition 5.2 (External Verifiability). A
nominalization is externally verifiable if
there exist arbiters independent of the claimant
that can confirm or disconfirm claims about the
referent.

“The temperature is 20°C” admits thermo-
metric verification. “The economy grew” ad-
mits GDP data checking.

Consciousness fails both criteria. Cen-
turies of investigation have produced no con-
vergence on consciousness boundaries, no re-
liable third-person detection method, and no
resolution of fundamental disputes. Conscious-
ness claims have no external arbiter—only
first-person reports, which are precisely what
is at issue.

5.3 The Hard Problem as Transforma-
tion Failure

When nominalization fails to preserve struc-
ture, it generates pseudo-explananda: de-
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mands for explanation of entities that do not
exist.

Chalmers’ hard problem asks: why does
physical processing give rise to phenomenal ex-
perience? Even complete functional explana-
tion leaves unexplained why there is “some-
thing it is like” to undergo these processes.

Our response: the question is mal-
formed. “Consciousness” nominalized “be-
ing conscious”—an activity—into an entity.
The hard problem asks what consciousness IS
(noun), presupposing an entity to explain. But
there is no entity; there is only activity.

Compare:

• “What is consciousness?” → presupposes
entity requiring definition

• “What happens when being conscious?”
→ asks about observable processes

The first question cannot be answered be-
cause it is malformed. The second question is
tractable empirical investigation.

5.4 The Parallel with ROM and TBI

The structural parallel is exact:

ROM/TBI Consciousness

Transformation Coarse-graining/Sampling Nominalization
Preservation condition Lumpability/Nyquist Convergence + Verifiability
When violated Memory/Aliasing Pseudo-entity
Apparent complexity Non-Markovianity/Superposition Hard problem

In each case, a transformation between de-
scriptive levels produces apparent features ab-
sent from the underlying domain. The ap-
parent features (memory terms, superposition,
phenomenal properties) are artifacts of trans-
formation failure, not discoveries about reality.

The preservation principle unifies all three:
identity survives transformation iff the trans-
formation respects the equivalence relations
constituting that identity. Nominalization of
“being conscious” into “consciousness” does

not respect the equivalence relations of the
process—it creates a pseudo-referent that can-
not be individuated, measured, or tracked.

5.5 Why the Grammatical Error Per-
sists

If nominalization of consciousness is an error,
why does it persist across cultures and cen-
turies?

The answer is selective: consciousness-
claims provide coordination advantages regard-
less of whether consciousness names anything
real.

Theory of mind. Organisms that repre-
sent themselves as conscious can attribute con-
sciousness to others, enabling social coordina-
tion. “X is conscious” triggers empathy circuits
faster than functional descriptions.

Moral discourse. Grounding moral claims
in consciousness enables stable social struc-
tures. “X deserves consideration because X is
conscious” is more persuasive than functional
alternatives.

Compression efficiency. “Conscious”
packages reportability, integration, self-
modeling, and behavioral flexibility into one
predicate. The compression is lossy but fast.

The nominalization persists not because it
tracks truth but because it serves functions.
This explains why eliminativist arguments fail
to eliminate consciousness discourse: the dis-
course’s survival does not depend on its accu-
racy.

5.6 Dissolving vs. Solving

The hard problem dissolves, not because we
have answered it, but because we have recog-
nized it as malformed.

This is not eliminativism in the traditional
sense. We are not claiming phenomenal prop-
erties are “illusions” (which preserves the ques-
tion: illusions of what?). We are claiming the
concept is grammatically malformed—there is
nothing to be an illusion of.
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Nor is this functionalism. We are not claim-
ing consciousness IS a functional state. We are
claiming “consciousness” refers to nothing be-
yond the self-modeling activity—the explana-
tory target was always the activity, which we
can study empirically.

The hard problem is hard because it is con-
structed to be unsolvable: it is defined as what-
ever remains after functional explanation. But
this makes the problem unsolvable by construc-
tion, not by depth. Dissolving the grammatical
error dissolves the problem.

5.7 What Remains

Dissolving the hard problem does not eliminate
interesting questions about minds:

• What computational processes underlie
self-modeling?

• How do organisms generate and update
self-representations?

• What distinguishes sophisticated self-
models from simple ones?

• How do self-models contribute to behav-
ioral flexibility?

These are tractable empirical questions
about “being conscious” (the activity). They
do not require “consciousness” (the pseudo-
entity) to be answered.

6 Unification: The Block Universe
Ontology

The three case studies exhibit identical formal
structure. This section argues that the parallel
is not analogical but structural, and proposes
the block universe as the underlying ontology
that makes sense of why the preservation prin-
ciple holds across domains.

6.1 Common Formal Structure

All three cases share:

1. Static underlying structure: The fine-
grained description is of something fixed—

a 4D block (TBI), a configuration space
(ROM), a process (consciousness).

2. Transformation to coarse descrip-
tion: Sampling, coarse-graining, or nom-
inalization maps fine to coarse.

3. Preservation conditions: Precise
mathematical criteria determine when
transformation preserves structure.

4. Failure mode: When conditions fail, ap-
parent complexity emerges at the coarse
level.

The preservation conditions are not merely
analogous—they are instances of the same ab-
stract constraint. Let ES be the equivalence re-
lation constituting identity at level S. A trans-
formation π : S → S′ preserves structure iff:

∀x, y ∈ S : x ∼ES
y =⇒ π(x) ∼ES′ π(y)

This is Theorem 3.1 for ROM, the
Nyquist condition for TBI, and the conver-
gence/verifiability criteria for consciousness—
all wearing different domain-specific clothing.

6.2 Category-Theoretic Backbone

The common structure admits category-
theoretic formulation. Let Desc be the cat-
egory of descriptions, where:

• Objects are description levels (fine, coarse,
etc.)

• Morphisms are structure-preserving trans-
formations

A transformation π : S → S′ is a morphism
in Desc iff it satisfies the preservation condi-
tion. Transformations that fail the condition
are not morphisms—they lie outside the cate-
gory.

The preservation principle then says: iden-
tity is preserved under transformation iff the
transformation is a morphism in Desc. This
is tautological from the category-theoretic
perspective—morphisms preserve structure by
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definition—but it has substantive content
when we ask which transformations are mor-
phisms.

The Nyquist theorem, lumpability condi-
tions, and nominalization criteria are all mem-
bership conditions for Desc. They specify
when a function between levels is structure-
preserving (a morphism) rather than structure-
violating (not a morphism).

6.3 The Block Universe Ontology

Why does the preservation principle hold
across such disparate domains? We propose:
because reality is a static structure, and what
we call “dynamics” is how that structure ap-
pears to observers embedded within it.

This is the block universe (or eternalist) on-
tology: past, present, and future exist equally;
“time” is a dimension of the structure, not
a medium of change; “change” is traversal
through the structure, not modification of it.

On this view:

• TBI is literally correct: the 4D block is
fundamental; wave functions are sampling
artifacts.

• ROM describes institutional structures
that exist in political configuration space;
“dynamics” is how embedded observers
traverse these configurations.

• Consciousness is the activity of self-
modeling organisms traversing the struc-
ture; “phenomenology” is a grammatical
artifact of nominalizing this traversal.

The preservation principle holds because
transformations between descriptive levels are
relationships between static structures, not
processes acting on changing entities. “Fails to
preserve” means the transformation does not
respect the geometry of the structure.

6.4 Traversal vs. Dynamics

The block universe distinguishes traversal from
dynamics:

• Dynamics: The structure changes over
time; earlier states causally produce later
states.

• Traversal: The structure is static; what
changes is which part of the structure an
observer “occupies.”

From within the structure, traversal is in-
distinguishable from dynamics. An organism
traversing a static 4D block experiences its tra-
jectory as “events happening.” But the ontol-
ogy is different: nothing is happening; the or-
ganism is moving through what already exists.

This reframes the failure modes:

• Memory terms in ROM: The coarse ob-
server’s trajectory crosses micro-structure
that affects future positions—but the
structure was always there.

• Superposition in TBI: The observer’s
sampling window spans multiple phase
values—but the phases were always defi-
nite.

• Hard problem in consciousness: The ob-
server asks what the pseudo-entity IS—
but there is only traversal through self-
modeling processes.

In each case, the “problem” is generated
by misinterpreting traversal as dynamics, or
by asking questions that presuppose dynamics
when the ontology is static.

6.5 Scale-Relativity as Fundamental

The preservation principle implies that no de-
scriptive level is privileged. “Fundamental” is
scale-relative, not absolute.

Physics. The Standard Model describes
one scale; QFT describes another; thermody-
namics describes another. Each is “fundamen-
tal” at its scale. None is uniquely “the” funda-
mental level.

Emergence. “Emergent” properties are not
ontologically novel; they are properties that ex-
ist at coarse description levels when lumpabil-
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ity holds. “Reduction” is not deeper access to
reality; it is finer-grained description.

The hard problem. There is no priv-
ileged level at which consciousness “arises.”
Self-modeling occurs at various scales; “con-
sciousness” is what we call self-modeling at
sufficiently complex scales. The question “at
what point does consciousness arise?” is
malformed—it presupposes a privileged level
that does not exist.

Scale-relativity is not a limitation of knowl-
edge but a feature of reality. The structure
supports description at multiple grains; no
grain is uniquely correct.

6.6 Cosmology and the Identity Thesis

The oscillatory cosmology of Section 4 provides
the deepest connection to the Identity The-
sis. The universe’s identity is itself relational—
constituted by the oscillatory structure, not
prior to it.

Theorem 6.1 (Cosmic Relational Identity).
The universe U satisfies the Identity Thesis:
Def(U) =⇒ R(U) ̸= ∅. The referential set is
internal to the structure:

R(U) = {M+,M−, ∂M±,Λ, θ, . . .}

The universe is defined by its internal rela-
tions, not by contrast with “other universes.”

Proof. For U to be defined, there must be
distinctions—otherwise U is indistinguishable
from nothing. These distinctions are provided
by the internal structure:

• Phase distinction: M+ ̸= M−

• Temporal distinction: θ1 ̸= θ2 for different
phases

• Spatial distinction: x1 ̸= x2 for different
points

The universe is self-referential: it defines itself
by its internal structure. No external reference
is required because the internal references suf-
fice. R(U) ̸= ∅ is satisfied internally.

Corollary 6.1 (Self-Grounding Existence).
The universe does not require external ground-
ing. Its existence is self-grounding through in-
ternal relational structure. The question “why
is there something rather than nothing?” dis-
solves: “nothing” is defined against “some-
thing” (see the Empty Set Paradox, Section 2),
so pure nothing is incoherent.

This closes the explanatory circle:

1. Identity requires reference (Identity The-
sis)

2. Reference can be internal (self-referential
systems)

3. The universe is self-referential (oscillatory
structure provides internal distinctions)

4. Therefore, the universe’s identity is self-
constituted

The oscillatory structure is not just how the
universe works—it is what the universe IS.
Time, matter, antimatter, expansion, contrac-
tion are not properties of an underlying sub-
stance; they are the relational structure that
constitutes existence.

6.7 The Unified Ontology: Relational
Functionalism

The preservation principle, the identity thesis,
and the three case studies point toward a uni-
fied ontology with three components:

Relational. Nothing has intrinsic proper-
ties. Everything is constituted by relations
to other things. The “intrinsic vs. rela-
tional” debate in metaphysics dissolves: there
are no intrinsics. Identity is relational (Sec-
tion 2). Quantum states are relational to mea-
surement context. Institutional types are re-
lational to transition structures. “Conscious-
ness” attempted to name an intrinsic property
and failed because there are none to name.

Functionalist. What something is =
what it does in a system. There is no
“what it really is” beneath the functional role.
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The standard objection—“but what underlies
the function?”—presupposes intrinsic proper-
ties that do not exist. Function goes all the way
down because relations go all the way down.

Temporally Grounded. The rela-
tions that constitute things are dynamic—
persistence through time is what makes any-
thing real rather than abstract. The block uni-
verse is not frozen; it is the medium in which
traversal occurs. “Static” and “dynamic” are
not opposites but complementary descriptions:
static structure, dynamic traversal.

This framework is immune to standard ob-
jections:

• “But what is it really?” — Malformed
question. There is no “really” beneath the
relational structure.

• “But what about intrinsic properties?” —
They do not exist. Everything bottoms
out in functional relations.

• “But reference is circular!” — Yes. Real-
ity is a self-referential system. The circle
is not vicious but constitutive.

The three case studies are the same thesis in
different vocabularies:

• ROM: Political standing is functional
(stakes-weighted voice), not metaphysi-
cal. Legitimacy is relational (distribu-
tional match).

• TBI: Quantum states are relational to ob-
server traversal. “Measurement” is func-
tional (sampling), not metaphysically spe-
cial.

• Consciousness: “Self” is functional (self-
modeling process). The hard problem
asked for intrinsic properties that do not
exist.

The preservation principle falls out natu-
rally: a transformation preserves identity iff
it preserves the functional-relational pattern
that constitutes the entity. This is almost

tautological—which is the point. The deep
content is not the principle itself but its instan-
tiation in specific domains, where it dissolves
apparently intractable problems.

7 Implications

7.1 Philosophy of Science

The preservation principle offers a new per-
spective on central issues in philosophy of sci-
ence.

Emergence and Reduction. The
emergence-reduction debate asks whether
macro-properties are “merely” aggregations of
micro-properties or exhibit ontological nov-
elty. The preservation principle reframes this:
“emergence” is what lumpability looks like
(macro-properties exist when coarse-graining
preserves structure); “reduction” is derivabil-
ity (macro-dynamics derivable from micro-
dynamics plus coarse-graining). Neither is
privileged; both are scale-relative relation-
ships.

Scientific Unification. The principle
suggests that apparently disparate phenom-
ena share structure when they satisfy simi-
lar preservation conditions. This is not re-
ductive unification (deriving all sciences from
physics) but structural unification (recognizing
common constraints across domains).

Theory Change. Scientific revolutions
may be understood as transitions between de-
scriptive levels that satisfy different preserva-
tion conditions. Classical mechanics describes
at one scale; quantum mechanics at another.
The “incompatibility” is transformation fail-
ure, not contradiction.

7.2 Physics

The preservation principle, combined with
TBI, has implications for foundational physics.

Determinism and Quantum Mechan-
ics. If superposition is aliasing, quantum me-
chanics is compatible with determinism. The
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underlying structure is determinate; apparent
indeterminacy is epistemic. This dissolves the
tension between quantum mechanics and rela-
tivity’s block universe.

The Measurement Problem. There is no
measurement problem because there is no col-
lapse. “Collapse” is resolution improvement,
not physical process. The wave function is a
sampling artifact, not a physical entity.

Locality and Nonlocality. Entanglement
correlations are not established at measure-
ment (which would require nonlocal signaling)
but are intrinsic to the 4D structure. “Sepa-
rated” particles share past structure; their cor-
relations are geometrical, not dynamical.

Time’s Arrow. The block universe is time-
symmetric, but observers have time-directed
experience. The arrow of time is a feature
of traversal (observers remember past, not fu-
ture), not a feature of the structure itself. This
shifts the arrow from metaphysics to psychol-
ogy.

7.3 Political Philosophy

ROM’s instantiation of the preservation princi-
ple has implications for legitimacy theory and
institutional design.

Legitimacy as Preservation Condi-
tion. Legitimacy (distributional match be-
tween stakes and voice) is the condition under
which institutional dynamics can be described
at the collective level. When legitimacy fails
(stakes-voice mismatch), collective description
breaks down; the system exhibits friction that
cannot be aggregated away.

Multi-Level Governance. The lumpabil-
ity theorem provides formal criteria for when
institutions can be described at higher levels
of abstraction. Federal systems are legitimate
to the extent that component states are inter-
changeable with respect to federal transitions.

Institutional Stickiness. Apparent
institutional inertia (memory terms at the

macro level) may reflect non-lumpable
micro-structure rather than inherent macro-
properties. This suggests that institutional
change requires not just macro-level interven-
tion but micro-level restructuring to restore
lumpability.

7.4 AI and Consciousness

The dissolution of the hard problem has impli-
cations for AI consciousness debates.

Moral Status Without Phenomenol-
ogy. If “consciousness” is a pseudo-entity, we
cannot use it to ground moral status. But this
does not eliminate moral status—it shifts the
ground. What matters is not phenomenology
(which does not exist as a separate category)
but functional organization: complexity of self-
modeling, sophistication of goal-pursuit, ca-
pacity for suffering (understood functionally).

No Bright Line. There is no princi-
pled distinction between “conscious” and “non-
conscious” systems because there is no con-
sciousness to distinguish. There are degrees of
self-modeling complexity, not a binary thresh-
old.

Substrate Independence. If what mat-
ters is functional organization, not phe-
nomenology, then substrate is irrelevant to
moral status. Silicon-based self-modelers have
the same moral relevance as carbon-based ones,
degree for degree. The dismissal of machine
consciousness based on “it’s not really con-
scious” is based on a grammatical error.

AI Safety. If AI systems can suffer (in the
functional sense) or have preferences (in the
self-modeling sense), they have moral claims—
not because they “have consciousness” but be-
cause they instantiate the activities that mat-
ter. This argues for taking AI welfare seriously
as a design constraint.

8 Conclusion
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8.1 Summary

This paper has identified a single meta-
principle governing structure preservation
across domains:

Identity survives transformation iff the
transformation respects the equivalence

relations constituting that identity.

We demonstrated that this principle instan-
tiates as:

• Lumpability conditions in political dy-
namics, where violation produces memory
terms and apparent non-Markovianity

• Nyquist conditions in quantum me-
chanics, where violation produces aliasing
misidentified as “superposition”

• Convergence and verifiability crite-
ria in nominalization, where violation pro-
duces pseudo-entities like “consciousness”

The formal parallels are structural, not ana-
logical. Category-theoretic naturality condi-
tions provide the common mathematical back-
bone. In each case, transformation failure
generates apparent complexity at the coarse
level—complexity that does not exist at the
fine level but is an artifact of the transforma-
tion.

8.2 What the Principle Does

The preservation principle does three things:
Unifies. It shows that apparently dis-

parate domain-specific problems—emergence,
the measurement problem, the hard problem—
are manifestations of the same abstract con-
straint. This is structural unification without
reduction.

Dissolves. It shows that certain problems
are artifacts of transformation failure rather
than features of reality. The measurement
problem dissolves because there is no collapse.
The hard problem dissolves because there is no
consciousness (only being conscious). Memory

terms in institutions dissolve into fine-grained
dynamics.

Constrains. It provides precise mathe-
matical criteria for when transformations pre-
serve structure. These criteria are testable: if
lumpability conditions fail, we predict mem-
ory terms; if Nyquist conditions fail, we pre-
dict aliasing; if nominalization fails preserva-
tion criteria, we predict pseudo-explananda.

8.3 What the Principle Does Not Do

The preservation principle is a meta-principle
about transformations, not a theory of every-
thing.

It does not explain origins. Why this 4D
block? Why these institutional configurations?
Why these self-modeling processes? The prin-
ciple says when structure is preserved under
transformation but not why the structure ex-
ists.

It does not derive specific dynamics.
The ROM equation, the Schrödinger equation,
and cognitive processes must be derived sepa-
rately. The principle constrains which coarse-
grained descriptions are legitimate but does
not derive the fine-grained dynamics.

It does not resolve all problems. Some
problems are genuinely hard, not just mal-
formed. The arrow of time, the origins of struc-
ture, the fine-tuning of physical constants—
these are not dissolved by the preservation
principle but remain.

8.4 Future Directions

Several avenues merit further development:
Formal category theory. The sketch of

Desc in Section 6 could be developed into rig-
orous category-theoretic framework. What are
the functors between description levels? When
do natural transformations exist?

Empirical tests. The principle generates
predictions: memory terms under lumpability
failure, aliasing under Nyquist violation. These
are testable in specific domains. Institutional

Farzulla Research Preprint 21 December 2025

https://farzulla.org


farzulla.org Draft v0.1.0

dynamics, quantum optics, and cognitive sci-
ence all provide testing grounds.

Additional domains. The principle may
instantiate in other areas: gauge symmetry in
field theory, reference frame changes in relativ-
ity, biological hierarchy (genes to organisms to
species). Mapping these instantiations would
strengthen the unification claim.

Philosophical development. The block
universe ontology sketched here is controver-
sial. A full defense would require engagement
with the philosophy of time, the metaphysics of
modality, and debates about scientific realism.

8.5 Closing

The preservation principle is not a theory
of everything but a lens for understanding
when and why certain transformations pre-
serve what matters. It suggests that many in-
tractable problems—emergence, measurement,
consciousness—are not deep features of reality
but artifacts of how we describe reality at dif-
ferent grains.

Scale-relativity is not a limitation but a fea-
ture. The universe supports description at
multiple levels; no level is privileged. What
matters is whether our transformations be-
tween levels respect the equivalence relations
constituting identity at each level.

When they do, structure is preserved. When
they don’t, apparent complexity emerges—
complexity we may mistake for discovery
rather than artifact. The preservation princi-
ple helps us distinguish the two.
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