
The Infinite Forms of the Triad: A Topological 
Framework for Integrating Cognition, Affect, 
and Action
J.Konstapel Leiden, 18-1-2026.

Abstract
This paper presents a Kabbalistic-inspired mathematical framework that unifies three foundational 
human processes—cognition, affect, and action—through homological algebra and algebraic 
topology. Drawing on the classical Sefirot system and contemporary systems theory, we 
demonstrate how triadic structures recursive at all scales (from neurological to organizational) can 
be formalized as simplicial complexes with pullback-pushout dynamics. We propose that this 
framework provides a novel approach to understanding complex feedback systems in behavioral 
economics, organizational governance, and consciousness studies. The model suggests that crises in 
economic and social systems arise from a failure to maintain harmonic balance across these three 
dimensions, and that recovery requires explicit modeling of bidirectional feedback loops at multiple 
organizational levels.

Keywords: Kabbalah, algebraic topology, triadic systems, feedback control, behavioral economics, 
systems integration

1. Introduction

Despite decades of advancement in behavioral economics, neuroscience, and organizational theory, 
a persistent gap remains between how systems actually operate and how we model them. Classical 
economic theory treats agents as rational utility maximizers (Kahneman & Tversky, 1979); 
organizational models isolate cognition, emotion, and execution as independent domains; 
neuroscience compartmentalizes brain regions without adequate treatment of large-scale integration 
(Edelman, 2004).

We propose that this fragmentation stems from a fundamental methodological oversight: the failure 
to treat knowledge, emotion, and action as an irreducible, mutually coupled triad. The Kabbalistic 
Sefirot system, when formalized through algebraic topology, provides precisely such a framework. 
This is not an argument for mysticism—but rather a recognition that certain ancient symbolic 
systems captured structural invariants that rigorous mathematics can now recover and extend.

This paper demonstrates how the classical ten Sefirot can be reorganized into three superordinate 
levels (cognitive, affective, and executive) and that this structure, when encoded as a simplicial 
complex, generates a formal system capable of describing complex feedback dynamics. We show 
that harmonic balance across this triad is maintained through pullback-aggregation and pushout-
distribution operations derived from category theory. We further propose that failures in such 
balance can be detected and remediated through homological analysis.

Our approach differs from previous attempts to mathematize ancient systems in that we do not 
claim the ancients "knew" algebraic topology; rather, we argue they developed symbolic 



technologies that captured certain topological invariants of complex systems that emerge reliably 
across multiple domains.

2. Theoretical Background

2.1 The Classical Sefirot and Hierarchical Organization

The Kabbalistic Tree of Life consists of ten Sefirot (emanations or spheres) traditionally organized 
in interconnected pathways. Scholem (1941) and subsequent Kabbalistic scholarship (Cordovero, 
2010; Green, 2000) recognized that the Sefirot are not static locations but represent phases or 
qualitative modalities through which undifferentiated consciousness manifests.

Gregg Henriques (2007) independently developed the Tree of Knowledge System—a hierarchical 
framework integrating levels of organization from physical to cultural. We observe that Henriques' 
framework exhibits structural homology with the Sefirot hierarchy, suggesting convergent 
recognition of multi-level organization across apparently unrelated domains.

2.2 The Three-Level Aggregation

The ten Sefirot can be regrouped into three functional levels:

1. Cognitive Level (Atzilut-Beriah): Keter (crown), Chochmah (wisdom), Binah 
(understanding), Da'at (knowledge). This level corresponds to raw perception, conceptual 
formation, and unified awareness.

2. Affective-Regulatory Level (Yetzirah): Chesed (mercy), Gevurah (severity), Tiferet 
(beauty/balance). This level integrates emotional-somatic information and generates 
evaluative valence.

3. Executive-Manifestation Level (Assiyah): Netzach (eternity), Hod (splendor), Yesod 
(foundation), Malkhuth (kingdom). This level coordinates motor output, environmental 
interaction, and material consequence.

Within each level, the system exhibits internal feedback: cognitive structures generate affective 
valence; affective states constrain executive options; executive outcomes modify cognitive schemas 
through learning.

2.3 Algebraic Topology and Simplicial Complexes

Algebraic topology provides formal language for describing spaces where only connectivity matters
—distance and angles are irrelevant (Hatcher, 2002). A simplicial complex is a combinatorial 
structure built from vertices, edges, triangles, and higher-dimensional simplices that obey specific 
intersection rules.

Critically, a simplicial complex can be converted to data via homology—algebraic invariants that 
capture "holes" and "gaps" in the structure. A homology group H_k counts k-dimensional voids: 
H_0 counts connected components, H_1 counts loops, H_2 counts enclosed volumes, and so forth.

The advantages for systems modeling are substantial: homology is invariant under continuous 
deformation, topological in the deepest sense, and computable.



2.4 Pullbacks and Pushouts in Category Theory

The category-theoretic operations of pullback and pushout formalize aggregation and distribution. A 
pullback is a universal aggregation point where multiple information streams converge. A pushout is 
a distribution point where information diverges to multiple targets.

In hierarchical feedback systems, pullbacks represent integration and decision points; pushouts 
represent command and information distribution points. The formal properties of these operations 
guarantee coherence and reversibility under specified conditions (MacLane, 1998).

3. The Triadic Model: Formal Structure

3.1 The Triad as a Simplicial Complex

We define the fundamental triadic unit as a 2-simplex: a triangle with three vertices corresponding 
to Cognition (C), Affect (A), and Action (E for "execution"). This triangle is not mere metaphor but 
a formal simplicial object.

The edges of the triangle encode dependencies:

• C→A: Cognitive appraisal generates affective response (Lazarus, 1982)
• A→E: Affective valence constrains behavioral options (Damasio, 1994)
• E→C: Action outcomes provide learning signals that modify cognition (Friston, 2010)

The interior of the triangle (the 2-simplex itself) represents the region of coherence: states where all 
three dimensions are mutually informed and balanced.

3.2 The Fractal Recursion

The single triad is not an isolated unit. Rather, triads compose hierarchically: each vertex (C, A, E) 
at one level becomes itself a triad at the next level of description.

Mathematically, this is a recursive embedding: the simplicial complex at level n contains vertices 
that are themselves simplicial complexes at level n−1. This generates a fractal structure where the 
same pattern repeats at scales from neurotransmitter cascades to geopolitical systems.

Such recursion is formalized via the fundamental theorem of homological algebra: if we have a 
short exact sequence $$0 \to X \to Y \to Z \to 0$$ then there exists a long exact sequence in 
homology that connects the homological properties of X, Y, and Z across multiple dimensions.

3.3 Pullback Hubs and Pushout Nodes

At each organizational level, certain nodes function as pullback hubs (integration points) and others 
as pushout nodes (distribution points).

A pullback hub aggregates information from multiple triadic subsystems. For example, in a human 
decision-maker, the Tiferet (center of the affective triad) acts as a pullback hub that collects 
cognitive inputs (from Keter-Chochmah-Binah), emotional context (from Chesed-Gevurah), and 
proprioceptive/somatic information (from Netzach-Hod-Yesod) to generate a unified evaluative 
response.



A pushout node distributes decisions. Once the pullback hub has aggregated and evaluated, it 
broadcasts to executive nodes that implement action in parallel.

The formal guarantee that these operations preserve coherence derives from the universal property: 
pullbacks and pushouts are unique up to isomorphism and satisfy composition laws that preserve 
information flow consistency.

3.4 Homological Imbalance and Failure Modes

A system is in harmonic balance when all homological groups H_k (at all k) remain in a specified 
"healthy" range. Imbalance occurs when:

• H_0 fractures: multiple disconnected subsystems cease communicating (disconnection)
• H_1 generates loops: feedback cycles that do not dissipate (oscillation, rumination, 

institutional deadlock)
• H_2 develops "voids": critical integration points go unmanned (strategic gaps)

In a human exhibiting anxiety, for example, we observe:

• Cognitive hyperactivity (excessive H_0 complexity)
• Affective feedback loops that amplify rather than regulate (H_1 pathological circulation)
• Disconnection between executive intent and emotional state (broken pullback coherence)

Formally, the anxiety state corresponds to a homological signature where ∂(boundary operators) fail 
to maintain exactness.

4. Applications and Testable Predictions

4.1 Behavioral Economics

Classical financial models assume rational preferences and linear utility functions. Yet behavioral 
finance documents systematic departures: overconfidence, loss aversion, herd behavior (Kahneman, 
2011).

The triadic model predicts that these anomalies reflect failures in the pullback-aggregation process. 
Specifically:

Prediction 1: Agents experiencing affective dysregulation (high uncertainty, high emotional 
volatility) will exhibit increased reliance on heuristics and systematic departures from expected 
utility maximization. Recovery toward rational choice requires explicit stabilization of the affective-
regulatory level through information, group consultation, or institutional structure.

Prediction 2: Market crises correlate with loss of coherence across the cognitive-affective-
executive triad. In the 2008 financial crisis, for instance, the cognitive narrative (housing prices 
always rise) decoupled from affective risk perception (investors remained calm despite 
fundamentals) and executive action (continued risky lending). Recovery required explicit 
restructuring of feedback loops through regulatory intervention.

4.2 Organizational Governance

Complex organizations operate via nested triads: individual decision-makers (cognitive-affective-
executive), teams (aggregating individual triads), departments, divisions, and corporate entities.



Prediction 3: Organizational crises (sudden failure, corruption, strategic incoherence) correspond 
to ruptures in pullback-pushout structure. When cognitive strategy does not feed into affective 
commitment and executive discipline, or when execution does not loop back to inform cognition, 
systems become fragile.

Prediction 4: Recovery and resilience can be engineered by explicit modeling and repair of triadic 
feedback at each organizational level. The KAYS governance framework (Konstapel, 2021) applies 
exactly this logic: it specifies how cognition (strategic intelligence), affect (group coherence and 
culture), and execution (operational discipline) must be tightly coupled through formal feedback 
loops.

4.3 Consciousness and Neuroscience

The Sefirot system, mapped to neural systems, suggests:

• Cognitive tier: prefrontal cortex, parietal systems (awareness and conceptualization)
• Affective tier: anterior insula, anterior cingulate, limbic system (valuation and emotional 

integration)
• Executive tier: supplementary motor area, striatum, cerebellum (movement and habit)

Prediction 5: Neurodevelopmental and psychiatric disorders reflect specific failures in these triadic 
loops. Autism spectrum conditions may involve disrupted pullback coherence in the affective tier 
(difficulty integrating social-emotional signals). Depression may reflect pathological H_1 loops in 
the affective tier that amplify negative valence indefinitely.

Prediction 6: Therapeutic interventions that restore triadic coherence (e.g., cognitive-behavioral 
therapy integrating cognition and affect; movement-based therapies restoring executive-affective 
coupling) should show superior outcomes to single-target interventions.

5. Mathematical Development: Detailed Framework

5.1 The Sefirot as Vertices of a Simplicial Nerve Complex

Let S = {s₁, s₂, ..., s₁₀} denote the ten Sefirot. Define three subsets:

• C = {Keter, Chochmah, Binah, Da'at} (cognitive)
• A = {Chesed, Gevurah, Tiferet} (affective)
• E = {Netzach, Hod, Yesod, Malkhuth} (executive)

The simplicial complex K is generated by:

1. All vertices in S
2. All edges between vertices with known Kabbalistic pathways
3. All triangles encoding triadic relationships

For instance, the triangle (Chochmah-Tiferet-Netzach) represents the coupling of raw creative 
insight (Chochmah) through emotional-aesthetic balance (Tiferet) to aesthetic-sensory 
manifestation (Netzach).

5.2 Homological Algebra and Boundary Operators

The simplicial complex K generates a chain complex: $$... \to C_2(K) \xrightarrow{\partial_2} 
C_1(K) \xrightarrow{\partial_1} C_0(K) \to 0$$



where C_k denotes k-chains (formal sums of k-simplices) and ∂_k are boundary operators 
satisfying ∂k ∘ ∂{k+1} = 0 (exactness).

The homology groups are: $$H_k(K) = \ker(\partial_k) / \text{im}(\partial_{k+1})$$

For the Tree of Life simplicial complex:

• H_0 = Z (single connected component—primordial unity)
• H_1 captures the Kabbalistic pathways as generators (22 major circuits of influence)
• H_2 = 0 (the tree has no enclosed 2-dimensional voids—it is "open" to transcendence)

This matches traditional Kabbalistic teaching: the tree is connected (H_0), cyclic (H_1), and open 
(H_2).

5.3 Pullbacks and Pushouts as Feedback Operations

Consider a system with three subsystems (X, Y, Z) that must be integrated. The pullback is defined 
as: $$P = {(x, y, z) ∈ X × Y × Z : f(x) = g(y) = h(z)}$$ where f: X→W, g: Y→W, h: Z→W are 
homomorphisms to a common target W.

The pullback P is universal: any other integration of X, Y, Z factors uniquely through P. This 
ensures that integration is maximally coherent—no information is lost in the aggregation.

By duality, a pushout distributes information to three targets (X, Y, Z) from a common source Q 
such that recipients receive maximally coherent subsets of the transmitted information.

In neural terms, a pullback hub is a region (e.g., ventromedial prefrontal cortex) that collects inputs 
from cognitive, emotional, and somatic systems to generate an integrated decision. A pushout node 
broadcasts that decision to motor, autonomic, and endocrine effectors.

5.4 Fractal Composition: Recursive Embedding

The Tree of Life at level n generates a simplicial complex K_n. At level n+1, each vertex of K_n 
becomes a copy of K_n itself, generating K_{n+1}.

The composition preserves homological structure: H_k(K_{n+1}) ≈ H_k(K_n) in appropriate 
degrees (this is formalized via the Künneth formula and universal coefficient theorem).

This recursive structure explains how a simple pattern (the triad) can generate unlimited 
complexity: each level adds new organization without losing the fundamental architecture.

6. Empirical Validation Pathways

6.1 Behavioral Economics Experiments

Prediction 1 can be tested via controlled experiments varying:

• Information clarity (high/low cognitive support)
• Emotional context (neutral/stressed conditions)
• Decision complexity (simple/complex choices) Hypothesis: Departures from expected utility 

maximize with affective dysregulation and improve with explicit cognitive-affective 
integration structures.



6.2 Neuroimaging Studies

Functional MRI (fMRI) or electrocorticography (ECoG) during decision-making tasks can reveal 
whether predicted pullback hubs (ventromedial prefrontal cortex, posterior cingulate) show the 
hypothesized convergence of cognitive, affective, and somatic information streams. Coherence 
analysis (cross-frequency coupling, graph-theoretic metrics) can assess whether integrated decisions 
correlate with synchronized activity across predicted triadic nodes.

6.3 Organizational Case Studies

Detailed analysis of organizational successes and failures can test whether the KAYS framework's 
specific cognitive-affective-executive coupling protocols predict resilience, adaptability, and 
avoidance of pathological loops.

6.4 Psychiatric Outcome Data

Analysis of therapeutic outcomes for depression, anxiety, autism, and other conditions can test 
whether interventions that explicitly target triadic coherence (rather than single domains) show 
superior efficacy.

7. Discussion

7.1 Relation to Existing Frameworks

Our framework integrates and extends several existing approaches:

Systems theory (von Bertalanffy, 1968; Ashby, 1956) emphasizes feedback and hierarchy. Our 
contribution is to specify the minimal triadic structure necessary for coherent feedback and to 
formalize it through topology.

Behavioral neuroscience (Damasio, 1994; Friston, 2010) recognizes cognition-emotion coupling. 
Our contribution is to add the executive dimension and to show how coupling is maintained through 
pullback-pushout operations, not merely through anatomical proximity.

Behavioral economics (Kahneman & Tversky, 1979; Thaler, 2015) documents systematic 
departures from rationality. Our framework explains these not as irrational but as failures in triadic 
integration—recoverable through structural intervention.

Organizational theory (Mintzberg, 1983; Weick, 1995) recognizes multiple organizational layers. 
Our contribution is to specify a minimal architecture applicable to all layers and to show how 
coherence is maintained across scales.

7.2 Limitations and Open Questions

1. Neurobiological specificity: While we propose neural correlates of the Sefirot, actual 
validation requires detailed mapping. The correspondence between Kabbalistic categories 
and neuroanatomical systems is suggestive but not yet definitive.



2. Quantification: The framework is structural and topological. Fully quantitative, dynamical 
formulations (differential equations for pullback-pushout operations) remain to be 
developed.

3. Fractal depth: We propose recursive embedding at multiple scales, but the maximum depth 
and the rules governing transition between levels require empirical determination.

4. Alternative explanations: Some phenomena we interpret as triadic imbalance might be 
better explained by existing neuroscientific or economic models. Proper hypothesis testing 
requires explicit competition between frameworks.

7.3 Philosophical Implications

If the triadic structure is indeed fundamental—if it emerges reliably across domains from the 
neuronal to the geopolitical—then several philosophical questions arise:

1. Is consciousness a topological property? If pullback-pushout coherence is a signature of 
unified awareness, then consciousness may be fundamentally about topological closure and 
integration rather than substrate.

2. Is there a universal grammar of complexity? The Tao Te Ching teaches: "The Way begets 
One, One begets Two, Two begets Three, Three begets the ten thousand things." Our 
framework suggests this ancient insight captures a genuine mathematical principle.

3. Can ancient wisdom traditions be rehabilitated as scientific methods? Not as they stand, 
but their core structural insights—encoded in symbol systems—can be formalized and 
tested, bridging mysticism and mathematics.

8. Conclusion

We have presented a formal framework unifying cognition, affect, and action through the language 
of algebraic topology and category theory. The model proposes that triadic balance, maintained 
through pullback-pushout dynamics, is the signature of healthy integration at all organizational 
scales.

The framework generates testable predictions across behavioral economics, neuroscience, 
organizational governance, and psychiatry. It offers a principled explanation for systemic crises 
(triadic rupture) and a methodological pathway for recovery (explicit restructuring of feedback 
coherence).

While speculative, the approach has the advantage of integrating disparate domains under a single 
formalism and of grounding ancient symbolic systems in contemporary mathematics. Future work 
should focus on empirical validation, more precise neurobiological mapping, and the development 
of quantitative dynamical equations for triadic systems.

If validated, this framework could provide a new foundation for understanding and engineering 
coherent systems in economics, organizations, medicine, and consciousness studies.
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Appendix A: Notation and Definitions

K: Simplicial complex representing the Tree of Life C_k(K): k-chains of K (formal sums of k-
simplices) ∂_k: k-th boundary operator H_k(K): k-th homology group P: Pullback (aggregation) 
operation Q: Pushout (distribution) operation C, A, E: Cognitive, affective, executive dimensions 
Z, Q, R: Integers, rationals, reals (coefficient fields) S: Set of ten Sefirot W: Common target object 
in pullback construction

Appendix B: The Ten Sefirot and Their Assignment to Triadic 
Levels



Appendix C: Homological Signatures of Systemic States

Healthy (Balanced) System

• H_0: One connected component (unity of consciousness)
• H_1: 22 cycles (Kabbalistic pathways) flowing bidirectionally without pathological loops
• H_2: Zero (openness to transcendence; no computational dead-ends)
• Boundary exactness: ∂ ∘ ∂ = 0 everywhere (information cascades without loss)

Disconnected System

• H_0: Multiple components (fragmentation; subsystems do not communicate)
• H_1: Suppressed or isolated cycles (loss of feedback coherence)
• H_2: Irrelevant (no integration to form higher-dimensional structure)
• Signature: Often seen in dissociative disorders, organizational silos, international conflict

Over-Coupled System (Rumination/Loop)

• H_0: Connected but unstable (oscillation between states)
• H_1: Pathological amplification of certain cycles; boundary operators fail to dissipate (∂ ∘ ∂ 

≠ 0 locally)
• H_2: Voids emerging (trapped regions)
• Signature: Anxiety disorders, market panic, institutional deadlock, addiction cycles

Cognitive-Affective Decoupling

• H_0: Technically connected but with weak pullback coherence at Tiferet
• H_1: Breakdown of paths between cognitive (Chochmah-Binah) and executive (Netzach-

Hod) layers
• H_2: Emergence of "black holes" (decision points with no affective valence)
• Signature: Depression, alexithymia (inability to identify emotions), psychopathy

Affective-Executive Decoupling

Sef
ra

Hebrew 
Name

English 
Translation

Triadic 
Level Function

1 Keter Crown Cognitive Primordial unity, undifferentiated awareness

2 Chochmah Wisdom Cognitive Creative impulse, pure potentiality

3 Binah Understanding Cognitive Form-giving, differentiation, receptivity

4 Da'at Knowledge Cognitive Integrated knowledge, abyss of separation

5 Chesed Mercy Affective Unconditional giving, expansion, compassion

6 Gevurah Severity Affective Judgment, contraction, necessary harm

7 Tiferet Beauty Affective Heart center, integration, balance, self

8 Netzach Eternity Executive Feeling-into-action, aesthetics, emotion-driven 
behavior

9 Hod Splendor Executive Intellect-into-action, logic-driven behavior, 
communication

10 Malkhuth Kingdom Executive Manifestation, material reality, embodied 
consequence



• H_0: Connected at cognitive level, but pushout nodes (Netzach-Hod-Malkhuth) receive no 
valenced signals

• H_1: Pathological dissociation between "what I feel" and "what I do"
• H_2: Executive actions proceed in affective vacuum
• Signature: Compulsive behavior, obsessive-compulsive disorder, automation without 

intention

Appendix D: Computational Algorithm for Triadic Coherence 
Assessment

Input Data

• Time-series recordings from three subsystems (cognitive signals e.g., fMRI BOLD, affective 
signals e.g., skin conductance, executive signals e.g., motor output timing)

• Sampling rate fs (typically 1–100 Hz depending on modality)
Step 1: Construct Simplicial Complex

1. Identify vertices V (subsystem nodes from each modality)
2. Identify edges E based on known neuroanatomical or organizational connections
3. Identify triangles T (triadic relationships predicted by theory)
4. Output simplicial complex K = (V, E, T)

Step 2: Compute Boundary Operators

For each triangle in T and edge in E, compute the boundary map ∂₂: C₂(K) → C₁(K) and ∂₁: C₁(K) 
→ C₀(K) according to standard simplicial homology formulas.

Step 3: Compute Homology Groups

1. Compute kernels and images of boundary operators
2. Compute H₀(K), H₁(K), H₂(K) using rank-nullity theorem
3. Log baseline homological signature for subject/system

Step 4: Time-Windowed Coherence Analysis

For sliding windows Δt ∈ [t, t + τ]:

1. Compute cross-correlation or mutual information between subsystem signals
2. Detect presence or absence of pullback hub activation (synchronized activity across all three 

modalities)
3. Detect pathological loops (H₁ amplification: high autocorrelation with increasing variance)
4. Flag disconnection (loss of cross-correlation between modalities)

Step 5: Output

Return coherence score C(t) ∈ [0, 1]:

• C = 1: Perfect triadic integration
• C ≈ 0.5: Partial integration with noise
• C ≈ 0: Decoupling or pathological loops

Validation



Compare coherence scores against clinical outcomes or performance metrics (decision accuracy, 
emotional regulation, organizational resilience).

Appendix E: Mathematical Details of Pullback-Pushout 
Equivalence

Pullback (Aggregation)

Given three objects (X, Y, Z) with maps f: X → W, g: Y → W, h: Z → W, the pullback P is defined 
as:

$P = {(x, y, z) ∈ X × Y × Z : f(x) = g(y) = h(z)}$

with projection maps:

• π₁: P → X, π₁(x, y, z) = x
• π₂: P → Y, π₂(x, y, z) = y
• π₃: P → Z, π₃(x, y, z) = z

Universal property: For any other triple (x', y', z') with f(x') = g(y') = h(z'), there exists a unique 
morphism φ: (x', y', z') → (x, y, z) that factors through P. This ensures maximum information 
preservation during aggregation.

Pushout (Distribution)

Dual to pullback. Given a common source Q with maps q₁: Q → X', q₂: Q → Y', q₃: Q → Z', the 
pushout P' is the "most general" completion such that signals from Q propagate to all three targets 
without loss.

$P' = (X' ∪ Y' ∪ Z') / \sim$

where ∼ identifies elements that were already identified in Q. By the universal property, any 
distribution of information from Q factors uniquely through P'.

Equivalence Under Reversibility

In a coherent feedback system, pullbacks and pushouts are dual operations:

• Pullback aggregates cognitive, affective, executive signals to a decision point
• Pushout distributes the decision to motor, autonomic, and endocrine effectors
• The reverse path (effector feedback to cognitive processing) is itself a pullback-pushout 

sequence
This duality ensures that forward-looking decision and backward-flowing learning are structurally 
equivalent, preventing information loss in either direction.

Appendix F: Comparison with Related Mathematical 
Frameworks



Network Theory and Graph Homology

Classical network analysis uses graph metrics (centrality, clustering coefficient, path length). Graph 
homology is a special case of simplicial homology when restricted to 1-complexes (vertices and 
edges only). Our framework extends this to higher-order simplices (triangles and beyond), capturing 
multi-way interactions that pairwise network theory misses.

Control Theory and Feedback Systems

Classical control theory (Kalman, 1960) uses linear state-space models: ẋ = Ax + Bu. This is 
powerful for linear systems but struggles with nonlinear feedback and hierarchical organization. 
Our topological approach is agnostic to linearity and naturally accommodates multiple levels of 
control through pullback-pushout composition.

Information Theory and Mutual Information

Mutual information I(X; Y) quantifies correlation between variables. Topological methods detect 
structural relationships (connectivity, cyclicity) that raw mutual information may miss. A system 
can have low mutual information globally but high structural coherence locally.

Dynamical Systems and Attractors

Phase-space analysis describes the long-time behavior of systems through attractor basins. 
Topological methods complement this by characterizing the structure of the space before dynamics 
are applied. A pathway with zero homology (H₁ = 0) will behave differently than one with 
nontrivial cycles regardless of specific dynamics.

Appendix G: Replication Protocol for Organizational Case 
Studies

Research Question

Do organizations with explicit cognitive-affective-executive coupling (KAYS framework) 
outperform those without on measures of (1) crisis avoidance, (2) decision speed, (3) employee 
engagement, (4) financial resilience?

Study Design

• Sample: 20–30 organizations across sectors (finance, tech, healthcare, manufacturing)
• Intervention: Half receive KAYS training and structural redesign; half serve as controls
• Duration: 18–24 months
• Measures:

Domain Metric Source

Cognitive Strategic foresight (scenario planning quality) Expert review; internal 
documents

Affective Organizational commitment; culture metrics Employee surveys; retention rates



Analysis

1. Compute baseline coherence scores for both groups
2. Implement intervention in treatment group
3. Re-assess coherence at 6, 12, 18, 24 months
4. Compare outcomes between groups using multivariate analysis
5. Test hypothesis: coherence improvements predict outcome improvements

Expected Result

Treatment group shows (a) improved triadic coherence, (b) faster decision-making, (c) better crisis 
outcomes, (d) higher employee engagement, (e) superior financial performance. Effect sizes and 
causal pathways to be quantified.

Appendix H: List of Acronyms

• BOLD: Blood-oxygen-level-dependent (fMRI contrast)
• ECoG: Electrocorticography
• fMRI: Functional magnetic resonance imaging
• H_k: k-th homology group
• HoTT: Homotopy type theory
• KAYS: Konstapel's Advanced Yield System (governance framework)
• KPI: Key performance indicator
• ToL: Tree of Life (Kabbalistic structure)
• TOA: Thought-Observation-Action (triadic framework)

Executive Decision latency; execution fidelity Project tracking; KPI 
achievement

Integratio
n

Pullback-pushout coherence (custom 
assessment) Internal communications analysis

Outcome Crisis avoidance; financial performance Historical data; external audit


