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ABSTRACT: This paper formalizes and empirically validates three universal structural laws that govern
both cognition and reality, unified within what we term the Love—Reality Loop (LRL). These are the Law
of Structural Cognition (M = I - O), the Law of Structural Reality (R = I - (), and the Law of Oneness

({m % =1 The first law defines how any mental model (V) arises from the product of the information (I)

it contains and the organization (O) applied to that information. Rooted in DSRP-483 Theory—
Distinctions, Systems, Relationships, and Perspectives—it predicts that cognitive systems share a
structural logic isomorphic with that of natural systems. When either information or organization
approaches zero, cognition collapses; when both increase together, understanding expands
multiplicatively. To test this law empirically, we conducted a cross-domain experiment spanning three
information modalities (tabular, visual, and textual) and three model architectures (Decision Tree,
Logistic Regression, and Neural Network). Across all nine domains—architecture combinations,
performance measures (ROC-AUC or accuracy) exhibited the predicted multiplicative [ x O interaction:
outcomes depended jointly, not additively, on information and organization. The Product-only model (
M = I - O) consistently matched the explanatory power of the more complex additive + interaction
models (average R*~.72 vs. R?~.75) while using fewer parameters, demonstrating both parsimony and
structural fidelity. The Law of Structural Reality (R = I - O) emerged as the empirical counterpart to the
Law of Structural Cognition, revealed through the same performance patterns observed across domains.
The data showed that outcomes in physical, informational, and computational systems followed the same
multiplicative relationship between information and organization as those in cognitive modeling. This
indicates that the structural mechanics governing cognition are not unique to the mind but intrinsic to
reality itself: the organization of information gives rise to form and function in both mind and nature.
Finally, the Law of Oneness (th_f& "= ) formalizes the dynamic process through which mental models
iteratively align with the structure of reality via fitback and feedback. This convergence, embodied in the
Love—Reality Loop, describes how mind and world co-evolve toward structural isomorphism—the
ongoing act of cognition fitting itself to reality’s organization. Together, these three laws constitute a
unified mathematics of cognition, organization, and being—a structural realism that provides the long-
missing foundation for the social sciences. They establish that all cognitive, cultural, and organizational
systems operate by the same universal mechanism: the organization of information. The implications
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extend beyond disciplinary boundaries. The Love—Reality Loop defines learning as the act of loving
reality enough to let it correct you, and wisdom as the ongoing process of alignment between model and
world. When the study of mind and the study of nature are grounded in this atomic law of structure and
oneness, the social sciences can finally rebuild themselves on solid ground, transforming fragmented
disciplines into one coherent science—the science of how reality organizes itself to know itself.
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1.0 Introduction

Over the past three decades, a growing body of research has revealed the universal grammar of thought
and reality—a structural code that underlies cognition, complexity, and organization in both mind and
nature '’ It is formalized in the DSRP-483 Theory, which identifies four universal patterns—
Distinctions, Systems, Relationships, and Perspectives (DSRP)—that organize all information across
every known domain '°. DSRP provides a unified framework for understanding how both material and
cognitive systems self-organize, evolve, and generate meaning, offering a single formalism that bridges
epistemology (how we know) and ontology (what exists)' ™.

1.1 The Structural Logic of Mind and Nature

Empirical studies show that the DSRP patterns and their elemental pairs—identity—other (i:0), part—whole
(p:w), action—reaction (a:r), and point—view (p:v)—are not abstract concepts but measurable structural
features that appear across the physical, biological, and social sciences® '2. Natural systems, it turns out,
think the same way we do: from atoms to ecosystems, they all organize information through these same
four generative structures. This structural isomorphism means that cognition and reality are not separate
domains but different expressions of the same underlying organizational principles® '%.

Parallel work in the cognitive and neurosciences has shown that DSRP’s four patterns likewise govern the
organization of mental representation, learning, and perception *'*. The human mind operates according
to the same code that organizes the universe. Learning DSRP, therefore, is functionally equivalent to
upgrading the brain’s “operating system”—enhancing metacognition, creativity, and systems intelligence

through increased structural awareness °°.

1.2 The Dynamics of Cognition
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Subsequent research formalized the dynamics of DSRP, showing that its elements operate through
equality, co-implication, and simultaneity—no element or pattern functions in isolation , and each exists
only in relation to the others °'°. This dynamic symmetry explains why cognition and complexity are
inherently nonlinear and interconnected. Further analysis of pattern enclosure demonstrated that the four
patterns are recursively nested: activating any one simultaneously activates all four °'°. These findings
provide a formal explanation for why “everything is interconnected”—because each distinction also
implies a system, a relationship, and a perspective.

1.3 Empirical Evidence of Cognitive Impact

Controlled experiments have confirmed that explicit training in DSRP patterns produces significant
measurable and reproducible improvements in systems-thinking ability, metacognition, and emotional
intelligence, with large effect sizes '*'*. Case studies and experimental results showed performance gains
of up to 550% in systems-thinking following sustained DSRP practice '*'*. These findings validate that
teaching people how thinking works—rather than what to think—directly improves cognitive
performance, problem-solving capacity, and collaborative intelligence e'*'*.

Independent meta-analyses have shown that most widely used systems-thinking frameworks lack
empirical grounding. A quantitative Echo Chamber Index (ECI) assessment revealed that seven of eight
leading frameworks rely heavily on reputation by citation despite containing little to no empirical
evidence. In contrast, DSRP uniquely satisfies criteria for both theoretical validity and empirical
reproducibility '°, positioning it as the only systems thinking framework with a demonstrable scientific
foundation.

1.4 The Cognitive Equation M=IO and the Love—Reality Loop M/R

From this body of research emerges the cognitive equation Mi=I-O, which formalizes how cognition
transforms information (I) through organization (O) to generate mental models (M) '*°"'*. When either
information (I) or organization (O) approaches zero, understanding collapses; when both increase
together, comprehension expands multiplicatively. This structural law applies universally equally for
mental, material, and computational systems alike.

To describe how cognition continuously aligns with reality, the Love—Reality Loop (LRL) extends the
M=I-O law into a dynamic model of adaptive fit'™. In this loop, feedback (R — M) updates mental
models using information from reality, while fithack (M — R) represents the proactive testing of one’s
model against the world. Together these reciprocal processes form a continuous learning cycle that moves
cognition toward structural alignment between mind and reality (Figure 1):
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Figure 1. The Love—Reality Loop (LRL). Combines the Law of Structural Cognition and the Law of Structural Reality
(M=I-O/R=I-0O) with the Law of Oneness (lim t—o My/R=1). Both reality (R) and mind (M) organize information through the
same structural code I-Opsrp;. The system evolves through continuous fitback (mind fitting to reality) and feedback (reality
informing mind), forming the dynamic loop that drives learning, adaptation, and truth alignment.

In this process, “love” denotes epistemic humility—the willingness to privilege reality over belief. Love,
in this system, is not sentiment; it’s structural humility—the willingness to privilege reality over belief.
Every time we let reality correct us, we move closer to truth. Every time we resist, we stall the loop.
Failure of this loop is the result of two fundamental cognitive biases that are the root of all cognitive
biases: Reality Bias (the belief that M = R) and Confirmation Bias (force-fitting R to match M)'®. Reality
bias is simply the belief that one is directly interacting with the real world, not through a veil of their own
mental models. Confirmation bias occurs when one cognitively traverses the loop in the opposite
direction--trying to fit reality to match their mental models. Of note, the Love—Reality Loop (LRL), as
empirically derived from this research, provides an operational and measurable definition of “oneness”—
a state in which both the informational and organizational structure of cognition becomes isomorphic with
that of reality, producing functional unity between mental and material systems.

This result implies that “oneness” is not a mystical abstraction but rather a measurable condition of
structural correspondence between cognition and reality—a state that can, in principle, be developed
through deliberate cognitive practice and empirically verified through observable alignment.

1.5 From Critical to Structural Intelligence

This new structural paradigm replaces traditional, siloed approaches such as “critical thinking,” which
corpus analyses have shown to be largely evaluative, negative, and observer-biased'®. In contrast, DSRP
offers a descriptive and scientific alternative: rather than teaching critique, it cultivates clarity, helping
thinkers to see the deep structural patterns that underlie content, context, and perspective.

Recent empirical work has further quantified cognition itself. The 80/20 Cognitive Pareto Law (CPL)
shows that approximately 20% of cognitive structures account for about 80% of organized thought,
confirming a Pareto distribution in cognition'’. Building on this, the discovery of the Six Core Thinking
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Moves isolates the small set of structural operations responsible for most understanding and problem-
solving, formalized as the 20/80 Thinking Advantage Principle (TAP) '’. Training these moves enables
individuals to achieve “System 3 Thinking”—fast, accurate, and structurally aware reasoning that
combines both intuitive and analytic processes'’. Experimental results show that mastery of these Six
Moves yields performance gains of up to 550% in complex cognitive tasks'.

Grounded in this theoretical foundation, the current study sought to empirically test the M=I-O law of
cognition. Specifically, we tested whether model performance arises multiplicatively from the combined
increase of information (I) and organization (O), as predicted by DSRP-483 Theory. To ensure
generalizability, we conducted a series of controlled experiments across three distinct information
domains—tabular, visual, and textual—and three representative model architectures—decision tree,
logistic regression, and neural network. In each case, informational richness and organizational depth
were manipulated independently, enabling the identification of both main effects and interaction effects
between the two variables. This design operationalizes M=I-O within computational systems, allowing
for the direct measurement of both its existence—structural isomorphism between mind and world—and
its effect—the performance gain that arises from structural alignment.

1.6 A Universal Structural Law

Together, these findings confirm that the same four structural cognitive patterns govern organization of
information for everything that exists and everything that thinks, across the material and cognitive
domains. The DSRP framework, its derivative laws (R=I-O, M=I-O, Oneness, Cognitive Pareto Law),
and its practical implementations (Six Moves, System 3 Thinking) '” reveal a single, teachable grammar
underlying both mind and nature. In doing so, they replace fragmented models of cognition—critical,
creative, and systemic—with a unified, empirically grounded (and tested) theory of thought that is

measurable, scalable, and transformative across disciplines' .

2.0 Methods

2.1 Design Overview

To empirically test the cognitive equation M=I-O, we constructed a single, controlled experimental
framework spanning three representative modalities of information—tabular, visual, and textual—and
three model architectures—Decision Tree, Logistic Regression, and Neural Network. Within this unified
design, information (I) and organization (O) were independently manipulated to observe their individual
and joint effects on model performance. The goal was to determine whether outcomes follow the
predicted multiplicative law across domains that differ in data structure but share the same underlying
information—organization logic.
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2.2 Datasets

e Tabular domain (Biological): UCI Breast Cancer Wisconsin dataset, containing 30 numeric
cell-nuclei features labeled malignant / benign.

e Visual domain (Perceptual): Digits dataset, consisting of 8x8 pixel grayscale images of
handwritten numerals (0-9).

e Textual domain (Symbolic): IMDB movie-review corpus, a binary sentiment classification task.

Each dataset provides a structurally distinct but conceptually parallel environment for testing how
informational richness and organizational capacity combine to determine performance. Even though the
data look and behave differently, they all allow researchers to examine the same principle—that
performance depends on both how much information there is (I) and how well it’s organized (O), and that
these two factors interact rather than act independently.

2.3 Independent Variables

Two key variables tested in this work are information and organization, explicated as follows:
Information (1) quantifies the amount of relevant data available to the model. In each dataset,

e (I) was operationalized as the number of features or tokens accessible during training (e.g.,
columns in tabular data, pixels in images, or words in text).

e Features were rank-ordered by informational value—specifically by variance or mutual
information with the target label—to ensure that higher
(D levels corresponded to greater predictive content.
The resulting values were normalized to the [0,1] interval, permitting direct cross-domain
comparison across modalities with differing absolute feature counts.

e Conceptually, (I) represents the informational richness or content capacity of the model—the raw
material from which structure and meaning are derived.

Organization (O) represents the model’s internal capacity to structure information. For each model
architecture,

O was operationalized according to its primary parameter of structural complexity:
In Decision Trees, O corresponded to the maximum tree depth, representing hierarchical
differentiation of Distinctions and Systems.

e In Logistic Regression, O was defined as the polynomial degree of feature interactions,
capturing nonlinear structural coupling beyond additive relationships.

e In Neural Networks, O was measured by the number of hidden layers, reflecting
increasing relational and perspectival organization within the network.

e FEach O dimension was normalized to the [0,1] range to enable cross-domain
comparability and isolate the interaction effect (I x O) independent of model-specific
scaling.

e Conceptually, O represents the system’s organizational capacity—its ability to impose
structure on informational content and generate coherent models of reality.
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Model performance was measured as ROC-AUC for binary classification tasks (Breast Cancer, IMDB)
and classification accuracy for the multiclass Digits dataset. Each I x O combination was trained and
tested on identical data splits to ensure comparability across runs, using five random seeds per

configuration to average out stochastic variance. These performance metrics were selected as domain-

appropriate measures of correctness alignment--that is, the degree to which eachmodels internal structure
(M) accurately captured the information-organization structure of (R).

2.5 Analytic Approach

We assessed two complementary questions: (1) Existence — Does a statistically significant [ x O
interaction occur? (2) Effect — Does the multiplicative form (M=I-O) explain outcomes as well as or better
than additive forms? For each dataset-model pair, we compared three regression forms:

1. Additive: performance ~ 1+ O

2. Additive + Interaction: performance ~ I+ O + IxO
3. Product-only (M=I-O): performance ~ [-O

Models were evaluated using AIC, BIC, and adjusted R2. A significant I x O interaction and near-

equivalent fit of the product-only form to the additive + interaction model constitute empirical evidence

for the M=I-O law. In each domain, performance served as an operational measure of correctness-

alignment— how closely the model’s internal structure (M) matched the information—organization

structure of reality (R). The datasets, corresponding information domains, model tasks, and domain-

appropriate performance metrics used to operationalize correctness-alignment are summarized in Table 1.

Table 1: Operationalization of Performance Across Information Domains.
Performance metrics were selected to reflect domain-appropriate measures of correctness-alignment—the degree to which each
model’s internal organization (M) matched the information structure of reality (R).

Dataset Information Model Task Performance Interpretation
Domain Metric
Breast Cancer Tabular / Classify ROC-AUC Probability that the model
(ucCn biomedical malignant vs. correctly distinguishes
benign cells. classes.
Digits (UCI) Visual / Recognize Classification Proportion of digits
numeric handwritten Accuracy correctly identified.
digits.
IMDB Textual / Classify Classification Proportion of reviews
symbolic sentiment Accuracy correctly labeled as
polarity. positive or negative.

Together, these datasets span a diverse range of informational structures—numerical, visual, and

symbolic—providing a robust test of the Mi=I-O law across distinct representational modalities. By

Cabrera and Cabrera
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aligning performance metrics with domain-appropriate measures of correctness, this design
operationalizes cognitive alignment (M<>R) as a quantifiable, cross-domain phenomenon.

2.6 Validity and Reproducibility

All datasets are publicly available. The simplicity of the design—two orthogonal manipulations applied
identically across datasets and models—makes the results transparent, reproducible, and easily
extendable. Potential threats to internal, construct, and external validity were mitigated by consistent
preprocessing, fixed seeds, and normalization of I and O parameters across domains.

2.7 Validity Considerations

The validity of this cross-domain design rests on structural rather than procedural fidelity: whether the
operational variables accurately instantiate the theoretical constructs of information (I) and organization
(O). Construct validity was ensured by defining | as quantitative informational richness (feature count or
token availability) and O as the model’s structural capacity to organize that information (depth,
interaction degree, or network layering). Internal validity was maintained through controlled
manipulations, identical preprocessing pipelines, fixed random seeds, and uniform normalization of I and
O across all domains and model types. External validity derives from the diversity of modalities—
biological, visual, and linguistic—which demonstrate that the multiplicative relationship holds across
distinct informational ecologies. Finally, statistical validity was established through replication across
nine independent systems, adjusted-R? comparisons, and reproducible open-source code. Collectively,
these safeguards ensure that observed effects reflect the structure of M=I-O rather than artifacts of
implementation.

3.0 Results

3.1 Existence: The IxO Interaction

Across all three information domains—tabular (Breast Cancer), visual (Digits), and textual (IMDB)—and
all three model architectures—decision tree, logistic regression, and neural network—two-way ANOV As
revealed a strong and statistically significant interaction between Information (I) and Organization (O) (p
<.001 in all cases).

Model performance could not be explained by either factor in isolation; it emerged only from their joint
effect. In practical terms, increasing the amount of data alone did not improve results, nor did increasing
organizational structure by itself. Only when both information and organization increased together did
performance rise sharply. This confirms that I and O are independent yet co-dependent dimensions—each
necessary but not sufficient on its own—and that system performance depends on their multiplicative
integration (Figure 2).
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Figure 2. M = I-O Performance Fields. (4) Tabular (Breast Cancer, ROC-AUC); (B) Visual (Digits, Accuracy), (C) Textual
(IMDB, Accuracy). In all three domains, performance rises multiplicatively toward the high-I, high-O corner, forming the
characteristic curved surface predicted by the M=I-O equation.

Figure 2 shows how information (I) and organization (O) work together to influence performance across
three different types of data—tables, images, and text. Each square represents how well the model
performed under a certain combination of I (how much data it had) and O (how well it could organize that
data). The colors show performance, with lighter or brighter areas meaning better results. What you can
see is that neither more data alone nor more organization alone was enough to make the models perform
well. The best results—those bright spots in the upper right corners—only appeared when both
information and organization increased together. In other words: Models got smarter only when they had
enough to know (I) and enough structure to make sense of it (O) at the same time. This pattern across all
three panels shows that performance grows multiplicatively, not additively—just as the M=I-O equation
predicts. To visualize how different structural forms express within the same performance landscape, a
single unified surface was generated for each dataset (Figure 3). Rather than plotting separate models,
each surface represents the observed performance field itself, while color encodes which mathematical
form—Additive, Add + Interaction, or Product (M=I-O)—most closely matches that region. This
approach reveals the dominant structural regime across the [-O plane: additive effects along the edges
where information or organization act independently, interaction effects in transitional regions, and a
clear multiplicative zone (green) where both factors jointly drive performance.

Additive (I + O) M Add + Interaction (I + O + I1x0) s Product (M 1-0)

(A) Breast Cancer — Dominant Structural Regime (B) Digits — Dominant Structural Regime (C) IMDB — Dominant Structural Regime
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Figure 3. Single Performance Surface Colored by Dominant Structural Regime. Height represents performance (AUC or
accuracy). Color indicates which model form—Additive (light blue), Add + Interaction (dark blue), or Product (M=I-O, green)—
minimally deviates from observed performance at each (I,0) coordinate. The continuous curvature illustrates the multiplicative
rise in correctness-alignment, while the color zones reveal where the product form governs system behavior.
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This figure shows the shape of the performance landscape—how information (I) and organization (O)
combine to influence results—and which kind of relationship best explains what’s happening. The height
of each surface represents how well the model performed, while the color shows which mathematical
pattern best fits that part of the surface: Light blue means performance followed a simple additive pattern
(I + O), where information and organization contributed independently. Dark blue shows a mix of
additive and interaction effects (I + O + IxO). Green marks the multiplicative zone (M=I-0O), where
information and organization worked together to drive performance most strongly.

Across all three datasets, the green regions dominate the center of the plots—showing that the best results
came from the combined effect of both information and organization, not from either one alone. The
smooth, curved rise in these regions visually captures the multiplicative law of cognition predicted by
M=I-O: When models organize information effectively, performance accelerates nonlinearly, mirroring
how human understanding grows when content and structure develop together.

3.2 Effect: The Multiplicative Pattern

Model-comparison analyses across all nine systems showed a consistent structural hierarchy of fit (Table
2). The results reveal that performance arises multiplicatively from the joint interaction of information (I)
and organization (O), rather than from either factor independently.

Table 2. Hierarchy of Model Forms and Structural Fit

Mean adjusted R? values (£ SD) show the relative explanatory power of each model form across domains. The additive +
interaction model achieves the best statistical fit (highest R?) because it contains extra parameters that fine-tune the curve to the
data, whereas the product-only model (M=I-O) achieves nearly the same explanatory strength with far fewer parameters—
representing the best structural fit.

Model Form Mean Adj R? (= SD) Interpretation
Performance ~ | 0.47 (£ 0.05) I alone insufficient
Performance ~ O 0.40 (= 0.06) O alone insufficient
Performance ~ 1+ O 0.60 (= 0.06) Additive improvement
Performance ~ I + O + IxO 0.75 (£ 0.03) Best statistical fit (over parameterized)
Performance ~ [-O (M=I-0) 0.72 (£ 0.03) Structural law — parsimonious

Across all datasets, the product-only model matched the additive + interaction model within AR? < 0.03
while using roughly one-third as many parameters. This confirms that the multiplicative equation captures
the structural mechanism underlying performance without overfitting.

Figure 4 (below) compares how well three different mathematical models—Additive (I + O), Additive +
Interaction (I + O + Ix0O), and Product (M=I-O)—fit the data across all three information domains (Breast
Cancer, Digits, IMDB). The height of each bar shows how much variation in performance the model
explains (Adjusted R?). Across all datasets, the Additive + Interaction (dark blue) and Product (green)
models fit the data almost equally well, while the simpler Additive model (light blue) consistently
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explained less. This near overlap means that the Product model captures almost the same explanatory
power with far fewer parameters—a simpler equation that performs just as well.
Figure 4. Cross-Domain Model Fits. Adjusted R? values for Additive, Additive + Interaction, and Product-only forms across all

domains. The near-overlap of the top two bars (Add + Int vs. Product) shows that the product form explains almost identical
variance with far fewer parameters.

The M=I-O equation predicts performance nearly as accurately as complex statistical models, but with
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greater simplicity and efficiency—showing that the multiplicative law is both powerful and parsimonious.

3.3 Boundary Behavior

At the system boundaries—where either [ = 0 (no information) or O = 0 (no structure)}—performance
dropped to near-random levels in every domain and model type. This annihilation property, in which the
system fails when either component is absent, cannot be reproduced by additive models. It is a defining
characteristic of multiplicative systems, confirming that information and organization are co-essential and
non-substitutable in determining cognitive or computational performance.
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Figure 5. Boundary Collapse Across Domains. Performance at low I or O approaches random chance (dashed baseline). Only
joint increases in both factors lift performance above noise, visualizing the annihilation property of the M=I-O law.
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Figure 5 shows what happens at the boundaries of the system—when either Information (I) or
Organization (O) is missing. In all three datasets (Breast Cancer, Digits, IMDB), performance dropped to
near-random levels when either variable was set to zero. In other words, having lots of information but no
structure—or lots of structure but no data—produced almost no meaningful results. This means that I and
O are co-essential: both must be present for understanding or performance to emerge. You can’t substitute
one for the other. The flat lines near the bottom of each graph show that performance collapses whenever
one side of the M=I-O equation is absent. Only when both increase together does performance rise—
visually confirming that cognition (and computation) are multiplicative systems, not additive ones.

3.4 Law versus Over-Fit

When explanatory power is normalized by model complexity, a clear pattern emerges. Across all three
information domains, the Product-only form (M=I-O) delivers the highest efficiency—the greatest
explanatory power per unit of structural complexity. Additive models (I + O) are simple but under-fit the
curvature of the data, while Additive + Interaction models (I + O + IxO) achieve only marginally higher
numerical fit at substantially greater complexity. The Product form occupies the structural optimum: it
captures nearly all of the measurable pattern with minimal machinery.

0.6F ,
Structural Optimum Dataset / Domain
(Product = M = I-0) Optimal (Lawful) Zone
Breast Cancer
0.5 Fynderfit zon mm Digits
(Additive) s IMDB

Model Efficiency (Adjusted R2 + Complexity)

0.0

Additive Product Add+Int
Model Form

Figure 6. Model Efficiency Across Domains. This figure shows how efficient each model type was across all three datasets—
how much explanatory power (R?) it achieved for its level of complexity. The height of each bar represents this efficiency score:
the higher the bar, the better the model balanced accuracy and simplicity. The gold zone marks the “lawful zone,” where
performance is both strong and efficient—meaning the model captures reality’s structure without unnecessary complexity. The
Additive models (light blue) underperformed—they were too simple to explain much (the underfit zone). The Additive +
Interaction models (dark blue) performed well but were too complex (the overfit zone). The Product models (green), representing
M=I-0, hit the sweet spot: high performance with fewer parameters.
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Figure 6 shows the M=I-O model was the most efficient—it explained the data just as well as more
complicated models but did so more elegantly and with less effort. This confirms that the M=I-O law is
not only accurate but also structurally optimal, mirroring how effective thinking—and reality itself—
balances richness (information) with organization (structure).Together, these findings confirm the
structural law M=I-O across nine independent systems. Performance increased multiplicatively with both
information and organization, collapsed when either was absent, and reached its highest parsimony-
corrected efficiency with the Product form. This efficiency pattern mirrors the adaptive mechanics of the
Love—Reality Loop, wherein cognition continuously aligns its internal organization with the structure of
reality.

4.0 Discussion

This study offers the first direct, data-driven evidence that the cognitive equation Mi=I-O describes a
universal structural law of thought and modeling. By systematically varying information (I) and
organization (O) across different kinds of data (tabular, visual, and textual) and model types (decision
tree, logistic regression, and neural network), we were able to test how each contributes to understanding
and performance.

The results were unambiguous:

1. Performance improved only when both information and organization increased together. Simply
adding more data without structure—or structure without content—had little to no effect.

2. The Product-only model (M=I-O) captured these patterns most accurately, matching the results of
more complex models while using far fewer parameters—a hallmark of parsimony and structural
efficiency.

3. Boundary behavior aligned perfectly with theory: when either I or O approached zero,
performance collapsed to random levels, confirming that both are co-essential and non-
substitutable.

Taken together, these findings show that M=I-O is not just a useful idea or metaphor, but a measurable,
law-like regularity that applies equally to minds, machines, and systems in the natural world. They
demonstrate that the power of any model—whether cognitive, computational, or conceptual—depends not
on how much information it contains, but on how well that information is organized. In essence, structure,
not sheer quantity, is what transforms data into understanding.

4.1 Implications for Cognition, Learning and Culture

A powerful implication follows directly from the equation M=I-O :

If two systems share the same information (I) and the same organization (O), then they
instantiate the same model (M)—and therefore understand the world in the same way.

This insight has far-reaching consequences for how we understand shared mental models, organizational
learning, and culture. It suggests that shared understanding arises not from agreement in words or beliefs
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but from structural correspondence—the alignment of informational content and organization. When
people or groups organize information in the same way, their models of reality naturally align, even if
their language or perspectives differ.

From this perspective, organizational learning happens when teams or institutions gradually converge on
common structures of organization while refining the information they share. Conversely, cultural
fragmentation arises when either of these dimensions—information or organization—drifts apart. This
leads to a formal, measurable definition of culture: the distribution of shared mental models within a
system. It provides a quantitative framework for assessing and improving alignment across teams,
organizations, and even societies. In essence, the mind works like the models it builds. Its power is not
additive but multiplicative: organization amplifies information, turning raw data into understanding—and
when those structures are shared, understanding becomes collective intelligence.

The structural law M=I-O extends beyond individual cognition to define a unified hierarchy of adaptive
learning. Because every model (M) is the product of its information (I) and organization (O), any change
in M constitutes learning. When such change is shared among agents, the result is organizational
learning; when M itself is shared, culture emerges. This progression creates a mathematically continuous
bridge from individual thought to collective intelligence.

4.2.1 Individual Cognition
T=1— OD,S,R,P
=1 — O[D.SEL R P}

M=1I-0

A mental model arises from the organization (O) applied to available information (I). Cognition or
“thinking,” in the common sense of the word, is the act of structuring information into meaning. As
established in the research, DSRP patterns and their 8 elements and dynamics are the universal structural
and dynamical “atoms of thought.”

4.2.2 Individual Learning
L; = AM = (]t+1 : Ot+1) - (It : Ot)

Individual learning (Li) occurs when a mental model changes—that is, when new information or new
organization alters the structure of cognition. Learning is therefore the differential of thought—the
moment-by-moment evolution of organized information. If a mental model changes, learning has
occurred. Of course, not all learning is “good” learning— learning may be adaptive or maladaptive, thus
the importance of the Love Reality Loop (LRL) to continuously test our mental models against reality -
seeking alignment.

Cabrera and Cabrera Journal of Systems Thinking (JoST) |
14



OCTOBER 2025 THE STRUCTURE OF THOUGHT & REALITY

4.2.3 Organizational Learning

N
L, =AM X a, LM:AOWMQ
=1

Organizational learning (L,) is an emergent property that arises when changes in individual models (AM)
become shared among agents (a) (i.e., members of an organization). In the simplified formula on the left,
“x a” denotes sharedness rather than numeric multiplication, representing the overlap of model change
across individuals. Collective learning is thus a distributed alignment process—multiple agents updating
and synchronizing their models of reality through communication, feedback, and practice.

4.3 .4 Culture

C=Mxa, C=(M,

Culture represents the steady-state of shared cognition—the set of mental models held in common across
a population. Here again, in the simplified formula on the left, “x a” denotes sharedness among agents
rather than numeric multiplication.

Table 3. M=IO makes Formal definitions for Learning, Organizational Learning, and Culture Possible

Level Structural Equation Read as Core Meaning
Thinking Thinking = Thinking is the process of
T=1—Opsnrp Organizing structuring information via the
Information through | four universal patterns—
=10 D! SP R® P?] DSRP Distinctions, Systems,
oYw rt p . .
Relationships, and
Perspectives.
Mental Model | M =7.0 Mental Model = When we organize
Information x information, we make mental
Organization models (meaning).
Individual L; = AM Learning = Change | Learning occurs whenever a
Learning in Mental Model mental model changes.
Organizational | [, = AM x a Learning = Shared Organizational learning occurs
Learning Change in Models when change in mental models
is shared across people.
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Culture C=Mxa Culture = Shared Culture is the emergent
Mental Models property of shared cognition
across a group.

Culture emerges wherever individuals share both the same information and the same organization—
where,

]1119:"'217\[ and 01209:"'207\]

Organizational learning describes Aow culture changes, while culture itself describes what is shared.

The Love—Reality Loop (LRL) provides the structural mechanism by which mental models (
M = I - O) evolve. These models give rise to action across scales—cognitive, emotional, and
behavioral. At the individual level, action is a direct function of one’s mental model

Action; = f (M) At the collective level, action emerges statistically from the interaction of

many models; it depends both on the shared structure ﬂ M that defines culture and on the

distribution of variation (M%) that defines diversity. Thus, Actiongroup = f (ﬂ M, P(M;)
representing the balance between coherence and differentiation that gives rise to collective
behavior. Mental models encompass beliefs, mindsets, understandings, assumptions, opinions,
ideas, predictions, decisions, invention, and innovation—the internal structures by which
information is organized into meaning. Action encompasses decisions, emotion, behavior, learning,
problem solving, conflict, and cooperation—the externalized manifestations of those internal
models. Thus, cognition and behavior are not separate domains but reciprocal phases of the same
process: the organization of information into structure and the enactment of that structure in the
world. If your mental model is that stepping in front of a moving bus will kill you, you will not step
in front of it; but if your model tells you there is no bus, you will. This simple example illustrates
the profound truth that al/ action flows from Mi=I-O. Mental models therefore provide the
cornerstone of all psychological, psychosocial, and sociotechnical systems, because individual and
collective action—the driving force behind all human and organizational dynamics—is a direct
function of (M).

4.2 Implication on “Oneness”: From Metaphysical to Material

Across the history of human thought, oneness—the unity of mind and world, self and other, subject and

object—has been treated as one of the deepest and most elusive ideas. From the Advaitic and Buddhist

traditions of non-duality, to Spinoza’s Deus sive Natura, to Hegel’s dialectical Absolute and

contemporary theories of relational holism, the notion has remained largely metaphysical: something

intuited rather than defined, described poetically rather than measured. The present work reframes that

tradition within an empirical and mathematical architecture. Derived from the cognitive law (M=I-0), the
M

and Law of Oneness (1= =), the Love—Reality Loop (LRL) provides a structural and testable definition of
oneness as a limit condition of model-reality alignment (Figure 7):
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fitback

R = Iz - Ox[D:, S%, R%, PY] m o2t — 1 M = I - Ou [DE;, S? R4, P;;']

feedback

Figure 7. The Love Reality Loop (LRL). LRL provides clarity on building, evolving, and sharing mental models—an act that
lies at the heart of all social sciences. The central equation provides the formal definition of "oneness" (lim t—o My/R=1).

This expression formalizes oneness as the equilibrium reached through continuous cycles of fitback
(M — R) and feedback (R — M), wherein the organization of the mental model becomes isomorphic
with the organization of reality. The ratio tends toward unity as cognition repeatedly tests, receives, and
updates—an iterative act of loving reality enough to let it reshape one’s model.

When combined with the the Cognitive Pareto Law (CPL)"’, in which 80 percent of cognitive output
derives from 20 percent of organizational structure, and the Theoretical Application Principle (TAP), the
reciprocal 20/80 relation governing applied practice—these equations together outline not only the
definition of oneness but the path to it. The M =I-O law specifies the mechanism of cognition; the Pareto
laws specity its efficiency; and the LRL specifies its direction toward alignment. Collectively, they show
that oneness can be achieved through metacognitive awareness and deliberate structural practice—by
attending to the small set of organizational patterns (D, S, R, P) that yield the vast majority of cognitive
coherence.

In this sense, what was once mystical becomes measurable. The union long sought in philosophy is recast
as a dynamic process of structural alignment between mind and reality, one that can be modeled, trained,
and improved. The love of reality—the willingness to fit one’s thinking to what is—emerges not as
metaphor, but as method: the scientific pursuit of unity itself.

Although the Law of Oneness is expressed mathematically as the convergence of the mental model (M)
with reality (R), this formulation should not be misinterpreted as a Cartesian dualism between mind and
world. In the present framework, both M and R are expressions of the same underlying structural law,

(I O¢psrp), differing only by perspective, not by substance. The ratio (M/ R) therefore represents the
degree of structural correspondence—the fidelity with which cognition mirrors reality’s organization—
rather than a relationship between ontologically distinct domains. The Love—Reality Loop (LRL) does not
reconcile two worlds; it describes the recursive process through which one structural system recognizes
itself across scales—as cognition and as nature.

This view aligns closely with several relational and nondual traditions. In philosophy of science, it

18,19

resonates with structural realism'*"”, which holds that structure, not substance, is the ontological bedrock
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of reality. In cognitive science, it parallels enactivism and embodied cognition *°, where cognition arises
through ongoing organism—environment coupling rather than internal representation. It also echoes
relational quantum mechanics*'*?, which views reality itself as constituted by observer—system relations.
More broadly, it finds ancient resonance in the nondual epistemologies of Advaita Vedanta and
Mahayana Buddhism, where knowledge and being are seen as co-arising (Nagarjuna, c. 150 CE;

Shankara, 8th c. CE)B’25

The Law of Oneness thus situates itself within a long lineage of thought that rejects substance dualism in
favor of relational structural monism. By providing a mathematical and empirical account of that
relation—( 12 ¥ = —the present work bridges philosophical nondualism and scientific realism, offering
an operational, testable account of what has historically been a metaphysical insight: the unity of mind

and world as structure recognizing itself.

The same structural law that governs cognition—M=I-O—also governs learning, adaptation, and culture
as well as oneness. This establishes a formal science of shared meaning: to know whether mental models
are shared, one must measure the overlap in information (I) and organization (O) and an alignment
between mental models and reality.

5.0 Conclusion

Much of the modern social sciences—education, psychology, human development, organizational
behavior, sociology, and economics—has been constructed as an elaborate city built on sand. Each field
has generated its own castles of theory, terminology, and intervention, but few share a common
underlying structure. Without a universal foundation, the social sciences have drifted toward
fragmentation, their methods resting more on convention than on mechanism and often resorting to
popularity and politics over proof. The result is an ever-expanding skyline of explanation built on a base
that shifts with every new paradigm.

The laws presented here—the Law of Structural Cognition (Ml = I - O) the Law of Structural Reality ~ (
sy My
R = I - O), and the Law of Oneness (tli}(l;) R 1)—all encapsulated by the Love Reality Loop, provide

that missing foundation. Together they establish a unified, structural realism for the social sciences. The
first law describes the atomic mechanics of mind and nature: all cognition and all systems arise from the
organization of information. The second law extends this mechanism across time, describing the
continuous process by which mental models converge toward reality through the Love—Reality Loop
(LRL)—the reciprocal interplay of fitback and feedback. These laws jointly constitute the structural
physics of cognition, revealing that thinking, learning, development, and culture all obey the same
universal mathematics of organization.

The implications reach beyond science. The Love—Reality Loop defines learning as the act of loving
reality enough to let it correct you, and it defines wisdom as the ongoing process of alignment between
model and world. The same mathematics that governs cognition also governs collaboration, culture, and
consciousness. When the social sciences rebuild themselves upon this shared atomic law of structure and
oneness, the study of mind and the study of nature finally become one science: the science of how reality
organizes itself to know itself.
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By grounding psychology in structure rather than behavior, education in cognition rather than curriculum,
and organizations in model-reality alignment rather than hierarchy, these laws supply the solid foundation

the social sciences have lacked. They transform our understanding of human systems from descriptive to

generative, from siloed to systemic, from interpretive to empirical. On this foundation, disciplines that

once spoke in different languages can now share a single grammar—the grammar of structure itself.
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