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We introduce Admissibility Algebra as a policy-relative algebra of identity under transformation. 
Category theory formalizes structure by morphism; homotopy type theory formalizes identity 
by path. Both presuppose, explicitly or implicitly, a prior decision: which transformations are 
licensed to count as identity-preserving. Admissibility Algebra makes this decision primitive. Its 
basic data are presentations Ω, transformations T, policies Π, admissibility selectors Adm, 
invariants Inv, certificates Cert, and coherence laws Coh. The primitive identity judgment is not 
X = Y but X ≡π Y, meaning that X and Y are identical under policy π by an admissible, invariant-
preserving, certified transformation. Objects are therefore not bare presentations but policy-
objects Xπ equipped with orbit, stabilizer, invariant, certificate, and coherence structure. 
Classical equality, isomorphism, gauge equivalence, topological equivalence, biological 
continuity, personal identity, and metaphysical persistence become special cases of policy-
relative identity. The resulting framework extends Cat/HoTT by algebraizing the jurisdiction 
under which arrows, paths, and equivalences acquire identity force. 

Keywords: Admissibility Algebra, identity policy, policy-relative identity, invariant-preserving 
transformation, certified identity, category theory, homotopy type theory, univalence, gauge 
equivalence, personal identity, metaphysics of identity, abstract algebra. 

 

1. Introduction 

Category theory begins after a selection of morphisms. Homotopy type theory begins after a 
determination of identity paths. In both cases a deeper question is already active: which 
transformations are allowed to count as identity-preserving? 

Let Ω be a universe of presentations. A presentation may be a term, diagram, field, state, 
organism, person-stage, theory, or world-description. Let T be a universe of possible 
transformations. A transformation t→Y need not preserve identity. It is merely a candidate 
transition. 

Admissibility Algebra adds a third primitive: a policy π ∈ Π. A policy specifies which 
transformations are admissible, which invariants must be preserved, and which certificates 
establish identity. Thus identity is not primitive equality but certified policy-relative equivalence. 
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The primitive judgment is: 

X ≡π Y 

read: X and Y are identical under admissibility policy π. 

The thesis is: 

Objecthood = presentation + admissibility policy + invariant + certificate + coherence. 

Hence the bare presentation X is not yet the object. The object is Xπ, the presentation X under 
identity policy π. 

1.1 Problem 

Ordinary equality suppresses jurisdiction. It does not state whether sameness is syntactic, 
algebraic, topological, gauge-theoretic, biological, legal, personal, or metaphysical. Yet each 
identity regime preserves different invariants and admits different transformations. 

A rotated square may be the same square geometrically but not pixelwise. A gauge-transformed 
field may be the same physical state but not the same mathematical expression. An adult may 
be the same organism as the child but not the same molecular aggregate. A copied mind may 
be functionally equivalent but not personally continuous. 

Thus equality without policy is underdetermined. 

1.2 Aim 

The aim is to define an algebra whose objects are identity policies and whose induced 
structures govern policy-relative objecthood. 

Admissibility Algebra is not a replacement for Cat/HoTT. It is a prior regulatory layer. It decides 
when arrows become admissible arrows, when paths become identity paths, and when 
equivalences become identity-certifying equivalences. 

2. Basic Data 

An admissibility system is a tuple: 

A = (Ω, T, Π, Adm, Inv, Cert, Coh) 

where: 

Ω is a universe of presentations. 

T is a universe of transformations. 

Π is a universe of admissibility policies. 
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Adm assigns to each π a class Admπ ⊆ T of admissible transformations. 

Inv assigns to each π an invariant structure Invπ. 

Cert assigns to each π and pair X,Y a witness space Certπ(X,Y). 

Coh assigns higher coherence conditions among certificates. 

Definition 2.1 

A presentation is any entity X ∈ Ω prior to policy-relative object formation. 

Definition 2.2 

A transformation is any candidate map, process, deformation, rewrite, evolution, encoding, 
gluing, or transition t→Y. 

Definition 2.3 

A policy π is a structured admissibility rule determining: 

1. admissible transformations, 

2. protected invariants, 

3. valid certificates, 

4. coherence constraints. 

Definition 2.4 

A certificate c ∈ Certπ(X,Y) is a witness that X and Y are identical under π. 

Thus: 

X ≡π Y ⇔ Certπ(X,Y) is inhabited. 

3. Policy-Objects 

A policy-object is not a bare X. It is X under π. 

Definition 3.1 

For X ∈ Ω and π ∈ Π, define the policy-object: 

Xπ = (X, π, Orbπ(X), Stabπ(X), Invπ(X), Certπ, Cohπ). 

Here Orbπ(X) is the π-orbit of X, Stabπ(X) is the π-stabilizer of X, Invπ(X) is the protected 
invariant, Certπ is the certificate system, and Cohπ is the higher coherence structure. 
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Definition 3.2 

The π-orbit of X is: 

Orbπ(X) = {Y ∈ Ω : X ≡π Y}. 

It is the identity cloud of X under π. 

Definition 3.3 

The π-stabilizer of X is: 

Stabπ(X) = {t ∈ Admπ : t→X and t preserves Invπ(X)}. 

It is the self-preserving transformation structure of X under π. 

Proposition 3.4 

The same presentation may determine non-identical policy-objects under distinct policies. 

Proof sketch 

Let π be pixel-exact identity and ρ be topological identity. A drawing X has trivial or near-trivial 
orbit under π but a large deformation orbit under ρ. Hence Xπ and Xρ have distinct orbit, 
stabilizer, invariant, and certificate structures. Therefore Xπ ≠ Xρ as policy-objects. 

Corollary 3.5 

Objecthood is policy-relative. 

4. Equality and Policy-Relative Identity 

Classical equality is recovered only as a special policy. 

Let πdisc be the discrete policy admitting only exact self-identity. Then: 

X ≡πdisc Y ⇔ X and Y are strictly identical presentations. 

Let πiso be an isomorphism policy. Then: 

X ≡πiso Y ⇔ X and Y are isomorphic by an admissible isomorphism. 

Let πgauge be a gauge policy. Then: 

X ≡πgauge Y ⇔ X and Y are gauge-equivalent physical presentations. 

Thus equality is not abolished. It is indexed. 

Axiom 4.1 Reflexivity 

For every valid policy π and presentation X: 
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X ≡π X. 

Equivalently, idX ∈ Admπ when π is an identity policy. 

Axiom 4.2 Invariant Preservation 

If X ≡π Y, then Invπ(X) is transported to Invπ(Y) by a π-admissible certificate. 

Axiom 4.3 Scoped Substitution 

If X ≡π Y, then X and Y are substitutable only in contexts respecting Invπ. 

Remark 4.4 

Substitution is not global. Topological identity permits topological substitution, not metric 
substitution. Gauge identity permits observable substitution, not gauge-dependent substitution. 
Personal identity permits moral or legal substitution only under policies preserving those 
invariants. 

5. Algebra of Policies 

Policies form algebraic objects. 

Definition 5.1 Policy refinement 

π ≤ ρ means π is stricter than ρ. 

Formally: 

π ≤ ρ ⇔ for all X,Y, X ≡π Y implies X ≡ρ Y. 

Thus every π-identity is a ρ-identity, but not conversely. 

Definition 5.2 Policy meet 

π ∧ ρ is the policy admitting only transformations admissible under both π and ρ, with 
combined invariant and certificate requirements. 

Thus: 

Admπ∧ρ = Admπ ∩ Admρ, subject to coherence. 

Meet tightens identity. 

Definition 5.3 Policy join 

π ∨ ρ is the least coherent policy admitting transformations from π or ρ, closed under the 
required composition rules. 
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Join broadens identity. 

Warning 5.4 

Unrestricted join may collapse identity. If π ∨ ρ admits all transformations and preserves no 
invariant, Ω/(π ∨ ρ) becomes indiscrete. 

Definition 5.5 Policy quotient 

When π generates an equivalence relation, the quotient Ω/π is the set or higher structure of π-
equivalence classes. 

If π is directed, irreversible, partial, or higher-dimensional, Ω/π must be replaced by a category, 
preorder, filtration, groupoid, or higher groupoid. 

Proposition 5.6 

Policy refinement reverses orbit size. 

If π ≤ ρ, then Orbπ(X) ⊆ Orbρ(X). 

Proof sketch 

Every π-certificate is also a ρ-certificate. Hence every π-equivalent presentation is ρ-equivalent. 

6. Certificates and Coherence 

Identity requires witness. 

Definition 6.1 

Certπ(X,Y) is the witness object for X ≡π Y. 

It may be a set, type, category, groupoid, proof space, process trace, physical transformation, 
lineage, memory-continuity witness, or metaphysical certificate, depending on π. 

Definition 6.2 

A certificate c ∈ Certπ(X,Y) consists minimally of: 

1. a transformation t→Y, 

2. proof t ∈ Admπ, 

3. preservation of Invπ, 

4. satisfaction of Cohπ. 

 



7 
 

Definition 6.3 

If c,d ∈ Certπ(X,Y), a second-order certificate h⇒d witnesses coherence between identity 
proofs. 

Higher certificates continue this tower. 

Axiom 6.4 Coherence 

If identity witnesses compose, their composites must agree up to admissible higher witness 
whenever the policy requires path-independence. 

Remark 6.5 

Some policies preserve path-dependence. Historical, biological, personal, and thermodynamic 
identities may require distinct paths to remain distinct. Coherence does not always collapse 
paths; it regulates when path differences matter. 

Proposition 6.6 

Identity certification may fail by: 

1. absence of admissible transformation, 

2. invariant failure, 

3. missing witness, 

4. incoherent witnesses, 

5. overbroad collapse, 

6. threshold violation, 

7. branching contradiction. 

7. Relation to Category Theory 

A category may be regarded as an admissibility-shaped arena. 

For a policy π, if Admπ contains identities and is closed under composition, one obtains a 
category Cπ with: 

Obj(Cπ) = π-admissible presentations, 

HomCπ(X,Y) = Admπ(X,Y). 

Thus categorical morphisms are admissible transformations. 



8 
 

Proposition 7.1 

Categories are generated after admissibility. 

Proof sketch 

The category of groups admits homomorphisms rather than arbitrary functions. The category of 
topological spaces admits continuous maps rather than arbitrary maps. The category of vector 
spaces admits linear maps rather than arbitrary functions. Each categorical hom-class is 
produced by a structure-preservation policy. 

Definition 7.2 

A functor Fπ→Dρ is policy-preserving if every π-admissible arrow maps to a ρ-admissible arrow. 

Thus functors transport admissibility. 

Definition 7.3 

A natural transformation η⇒G is a coherent comparison of policy-preserving translations. 

It certifies that two functorial transports of identity are compatible with admissible arrows. 

Remark 7.4 

Category theory studies morphism-structured worlds. Admissibility Algebra studies the policies 
by which morphisms become identity-relevant. 

8. Relation to Homotopy Type Theory 

HoTT internalizes equality as path. Admissibility Algebra policy-indexes which paths count. 

Definition 8.1 

For a type-like presentation A and terms x,y, define a policy-indexed identity type: 

Idπ,A(x,y) 

the type of π-admissible identity witnesses from x to y. 

Definition 8.2 

A policy-indexed path space is: 

Pathπ(X,Y) = Certπ(X,Y). 

This is the space of admissible paths from X to Y. 
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Definition 8.3 Admissible univalence 

For a policy π: 

X ≃π Y ⇒ X ≡π Y. 

Equivalence induces identity only when equivalence is admissible under π. 

Remark 8.4 

Univalence is not weakened. Its jurisdiction is made explicit. Not all equivalences license all 
identities. 

Proposition 8.5 

HoTT supplies the geometry of identity. Admissibility Algebra supplies the jurisdiction of 
identity. 

Proof sketch 

HoTT treats identity proofs as paths and higher paths. Admissibility Algebra determines which 
paths and higher paths are admitted as identity witnesses under a policy. 

9. Physical Applications 

Physics distinguishes representational transformation from physical transformation. 

Gauge transformations, coordinate transformations, phase changes, basis changes, and 
observer-frame transitions are identity-preserving only under policies that declare them 
physically redundant or equivalent. 

Definition 9.1 Gauge identity 

For field presentations A,Aʹ: 

A ≡πgauge Aʹ 

iff there exists an admissible gauge transformation certifying preservation of gauge-invariant 
structure. 

The physical state is Orbπgauge(A), not A alone. 

Definition 9.2 Coordinate identity 

For coordinate presentations X,Xʹ: 

X ≡πcoord Xʹ 
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iff X and Xʹ preserve the invariant geometric or physical structure under admissible coordinate 
transformation. 

Definition 9.3 Observer-relative identity 

For observer-indexed quantum descriptions XO and YOʹ: 

XO ≡πobs YOʹ 

iff there exists an admissible observer-transition certificate gluing the descriptions coherently. 

Proposition 9.4 

A physical law is an invariant over an admissibility orbit. 

Proof sketch 

A law is physically meaningful only insofar as its content survives transformations declared 
representational, redundant, or symmetry-preserving by the theory. 

Remark 9.5 

Dualities in physics are high-level certificates between theory presentations. A duality asserts 
that two apparently different theories belong to one policy orbit, relative to a specified 
invariant. 

10. Biological, Cognitive, and Personal Identity 

Living systems persist by regulated change. Therefore biological identity is not material fixity but 
admissible continuity. 

Definition 10.1 Organismal policy 

πorg admits transformations preserving living organization, lineage, metabolism, development, 
repair, and homeostatic integration. 

Thus embryo, child, adult, and aged organism may belong to one Orbπorg(X), despite molecular 
non-identity. 

Definition 10.2 Molecular policy 

πmol admits only transformations preserving specified molecular identity. 

πmol is stricter than πorg in some respects, but it fails to capture living continuity. 

Proposition 10.3 

Organismal identity is not reducible to molecular identity. 
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Proof sketch 

An organism persists through molecular turnover. Therefore X ≡πorg Y may hold while X ≠πmol 
Y. 

Definition 10.4 Cognitive policy 

πcog admits transformations preserving memory integration, agency, self-modeling, embodied 
perspective, and functional continuity within specified bounds. 

Definition 10.5 Personal policy 

πperson is a composite high-level policy involving organismal, cognitive, narrative, social, legal, 
moral, and possible metaphysical invariants. 

Schematic form: 

πperson ≈ πorg ∧ πcog ∧ πnarr ∧ πsocial ∧ πmoral, with context-dependent legal and 
metaphysical extensions. 

Remark 10.6 

Personal identity is not a single equality. It is a layered admissibility algebra. 

Proposition 10.7 

Copying does not entail personal identity unless the copying transformation is admissible under 
πperson. 

Proof sketch 

A functional duplicate may preserve some informational invariants while failing embodied, 
historical, moral, or first-person continuity. Therefore functional equivalence alone is insufficient 
unless πperson explicitly admits it. 

11. Metaphysical Extensions 

Metaphysical identity concerns persistence under radical transformation: death, resurrection, 
transfiguration, soul-continuity, divine recognition, world-renewal, or meaning-preservation. 

Admissibility Algebra does not assert such identities. It states their formal burden. 

Definition 11.1 Soul-policy 

πsoul is a proposed policy under which a soul-invariant preserves personal identity across 
transformations that may defeat material, biological, or psychological policies. 
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Definition 11.2 Resurrection policy 

πres is a proposed policy such that: 

Pdeath ≡πres Praise 

where Pdeath is the person at death and Praise is the resurrected person. 

A valid πres must specify: 

1. admissible transformation across death, 

2. preserved person-invariant, 

3. non-branching or branching rule, 

4. certificate of continuity, 

5. relation to embodiment. 

Proposition 11.3 

Resemblance is not resurrection identity. 

Proof sketch 

A replica may preserve features without preserving a certified identity path. Resurrection 
identity requires a πres-certificate connecting the deceased and raised person. 

Definition 11.4 Meaning-bearing world 

A world W is meaning-bearing under policy πmeaning if persons, promises, sufferings, 
responsibilities, redemptions, and histories are connected by admissible identity paths 
preserving narrative and moral invariants. 

Proposition 11.5 

Meaning requires certified continuity. 

Proof sketch 

If the sufferer and the redeemed subject are not connected by an admissible identity path, 
redemption does not preserve the original subject. If the promiser and fulfiller are not 
connected, promise collapses. Meaning-bearing history requires continuity of relevant identity 
invariants. 
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12. General Theory of Admissible Being 

The general ontology is: 

Being = admissible invariant-preserving certified transformation. 

A thing is not merely what it is at an instant. It is what remains itself under the transformations 
proper to it. 

Theorem 12.1 Seed Theorem 

Given Ω and policies π,ρ ∈ Π, the same presentation X ∈ Ω may generate distinct policy-objects 
Xπ and Xρ. Therefore objecthood is not determined by presentation alone. 

Proof 

Let π and ρ have distinct admissibility selectors or invariant structures. Then Orbπ(X), Stabπ(X), 
Invπ(X), or Certπ differs from the corresponding ρ-structure. Hence Xπ and Xρ are distinct 
policy-objects. Therefore presentation alone is insufficient for objecthood. 

Corollary 12.2 

The world admits multiple legitimate object inventories, each generated by a policy. 

Corollary 12.3 

A stricter policy preserves more distinctions; a looser policy forgets distinctions. 

Corollary 12.4 

Emergence is policy-relative object formation across scale. 

A macroscopic object is generated when a higher-level policy quotients lower-level 
presentations while preserving higher-level invariants. 

Definition 12.5 Admissible realism 

Admissible realism is the doctrine that objects are real as invariant-bearing structures under 
lawful identity policies. 

It rejects both rigid atomism and arbitrary constructivism. 

Final Thesis 

To know a being is to know its admissible transformations. 

Admissibility Algebra is the algebra of how things are allowed to remain themselves. 
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