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. INTRODUCTION
» Language as a Cultural Algorithm

e The Problem of Language and the Search for Causality

Humanity’s most enduring mystery is not the origin of
life but the origin of understanding. Between the biological
pulse of neurons and the collective rhythm of societies stands
a mediating system — language. For centuries, language has
been treated as either a biological endowment (Chomsky,
1965) or a social contract (Saussure, 1916). Yet neither
paradigm fully captures its dual existence as both code and
culture, logic and life.

v' The VerbaTerra Project Begins from a Radical
Reframing:

Language is not merely a system of signs; it is an
adaptive cultural algorithm. It computes meaning across
generations, translating social structure into cognitive
architecture. The question is no longer how language
represents thought, but how culture programs thought
through language. This inversion forms the theoretical
nucleus of the present research.

o From Biological Grammar to Cultural Computation

The twentieth century’s linguistic revolution, anchored
in the generative grammar of Noam Chomsky, proposed that
linguistic competence is an innate faculty — a “language

organ.” However, discoveries in anthropology and cognitive
science over the past four decades have eroded the walls of
this biological determinism.

Daniel L. Everett’s fieldwork among the Piraha people
(2005, 2017) demonstrated that grammatical recursion —
long claimed as universal — is absent not because of
neurological limitation but because of cultural principle: the
Pirahd value immediacy of experience over abstraction.
Their culture, not their cortex, defines the boundaries of
linguistic form.

This insight births a new discipline: cultural linguistics,
where the primary variables are not neurons but rituals, not
syntax but symbolism.  Language becomes a living
computation in which culture provides input constraints,
cognition performs processing, and linguistic structure
emerges as output.

e The VerbaTerra Hypothesis
The VerbaTerra Hypothesis extends Everett’s heuristic
claim into a formalizable model:

To evaluate this claim, the study develops and tests the
Integrated  Cultural-Linguistic ~ Heuristic ~ Framework
(ICLHF) — a model linking four core cultural dimensions to
linguistic complexity and cognitive integration:

Table 1 The VerbaTerra Hypothesis

Symbol Cultural Variable Linguistic Expression Cognitive Function
Ci Ritual Formality Syntax recursion depth Memory sequencing
C: Trade Intensity Lexical diversity & borrowing Semantic adaptation
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Cs Symbolic Representation

Semantic flexibility

Abstract reasoning

Ca Social Hierarchy

Grammatical formality and address system

Deference encoding

e These Parameters Interact to Generate Two Composite
Indices:

v NLIS (Neuro-Linguistic Integration Score) — quantifying
linguistic-cognitive complexity.

v' CRM (Cultural Resilience Metric) — quantifying
adaptive cultural stability.

Together they operationalize the proposition that
culture—language—cognition forms a recursive, directional
loop.

e Research Questions

v' Can quantifiable cultural variables reliably predict
structural features of language?

v' Do theory-guided simulations reproduce patterns
observed in historical linguistic data?

v" How does linguistic adaptation influence long-term
cultural resilience?

v" What are the implications for education, Al, and cultural
policy in multilingual societies?

e South Asia as an Empirical Laboratory

Few regions encapsulate cultural-linguistic evolution as
vividly as South Asia. From the Indus Valley script (2500
BCE) to Vedic Sanskrit and Sangam Tamil, the subcontinent
offers a continuous archive of linguistic adaptation. The
region’s dense ritual traditions, vast trade networks, and
hierarchical yet pluralistic societies provide the perfect field
for modeling how culture writes itself into language.

Empirical proxies drawn from these traditions inform
the simulation datasets used in VerbaTerra. The comparative
ecology of Dravidian and Indo-Aryan languages allows
causality testing within historically documented systems
rather than hypothetical constructs.

e Objectives and Contributions

v' To construct a mixed-method framework (ICLHF) linking
cultural and linguistic data.

v' To develop a simulation engine (vSION) capable of
reproducing culture-language interactions.

v" To test causal directionality using Al-assisted regression
and mediation models.

v To interpret results through the Cultural Adaptation and
Linguistic Resilience (CALR) model, reframing language
change as cultural strength.

The outcome is both theoretical and technological: a
computational anthropology of language and a prototype
engine for modeling cultural cognition.

e Structure of the Paper

Following this introduction, Section 2 formalizes the
theoretical framework, defining the mathematics and
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heuristics underlying ICLHF and CALR. Section 3 explains
the data and methodology; Section 4 presents findings;
Section 5 details the vSION engine; Section 6 discusses
implications; Section 7 concludes; Annexes II-I1l provide
statistical and architectural documentation.

1. THEORETICAL FRAMEWORK

» Conceptual Foundations
The ICLHF synthesizes five intellectual lineages:

e Everettian Cultural Linguistics — Language adapts to
social necessity.

e Cultural Evolution Theory (Boyd & Richerson, 2005) —
Cultural traits undergo selection and inheritance.

e Symbolic Cognition (Deacon, 1997) — The brain co-
evolved with symbol use.

e Functional Anthropology (Malinowski, 1935) — Every
cultural act fulfils a social function.

e Complex Systems Theory (Larsen-Freeman, 1997) —
Language is a self-organizing adaptive system.

Together these generate a unified model where culture
supplies the algorithmic input, cognition processes
information, and language encodes the output.

» Formal Logic of the ICLHF

e Let the cultural vector C = [Ci, C2, Cs, C4] represent ritual,
trade, symbolism, and hierarchy.

e Let the linguistic vector L = [Li, Lz, Ls, L4] represent
syntax, lexicon, semantics, and borrowing.

v The System’s Causal Transformation Can be Expressed
as:

L_t=f(C_{t-1},\,0) +¢
CA{t+1}=g (Lt \,9)+n
where f models cultural — linguistic causation and g
represent linguistic feedback. Stability occurs when 0C/0L =
OL/0C £ 0.05, as verified empirically by the vSION engine.
v The Composite Metrics:

\text {NLIS} =w_ 1L 1+w 2L 2+w 3L _3+w 4L 4

\text {CRM} =v 1C 1+v 2C 2+v 3C 3+v 4C 4+
(\text {NLIS})

Allow numerical evaluation of cultural-linguistic
integration and resilience.
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» Heuristic Layers

e Cultural Input Layer: variables Ci—Ca define socio-
symbolic environment.

e Linguistic Processing Layer: transformations Li—La
represent grammatical and lexical adaptation.

o Cognitive Integration Layer: NLIS measures the cognitive
load required to process emergent structures.

o Resilience Output Layer: CRM reflects how linguistic
diversity stabilizes identity.

Each layer feeds forward and backward, producing the
algorithmic recursion that constitutes cultural computation.

» The CALR Extension

The Cultural Adaptation and Linguistic Resilience
(CALR) model translates statistical results into sociological
meaning. It posits that hybridization increases resilience:

\text {d CRM/dt} > 0 \text {if} \ text {d Borrowing/dt} >0

Hence, linguistic blending correlates positively with
cultural longevity. The CALR model reframes contact not as
contamination but as evolution.

» Theoretical Integration with Cognition

Recent neuroscience supports this feedback model.
Studies on bilingual neuroplasticity show that exposure to
multiple linguistic systems enhances executive control and
memory. In ICLHF terms, increased lexical diversity (Lz)
expands cognitive adaptability, feeding back into symbolic
capacity (Cs). Thus, cognitive flexibility is the neural
signature of cultural computation.

» Implications for Al and Simulation

By translating cultural heuristics into formal
parameters, the framework bridges humanities and machine
intelligence. The vSION engine’s causal algorithms mirror
human adaptability: it learns not from data abundance but
from structural variation. Each simulated culture-language
pair behaves as a micro-society within a bounded
computational ecology, validating the hypothesis that
adaptation is intelligence.
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» Summary of Theoretical Assertions

e Culture causally precedes language but receives feedback
from linguistic cognition.

e Linguistic complexity mirrors social complexity.

e Hybridization enhances both cognitive flexibility and
cultural resilience.

e Simulation and statistical validation can operationalize
cultural theory without reducing its richness.

. METHODOLOGY AND DATA
ARCHITECTURE

> Rationale for a Hybrid Method

Understanding how culture shapes language demands
both interpretive sensitivity and numerical precision. Purely
ethnographic approaches illuminate meaning but lack
predictive control; purely statistical models reveal structure
but ignore context.

The VerbaTerra methodology therefore integrates both:
a mixed-methods sequential design combining qualitative
synthesis with quantitative simulation.

e This Architecture Allows the Research to:

v’ Test causal directionality between cultural and linguistic
parameters.

v' Validate Everett’s cultural-determinist  hypothesis
through reproducible computation.

v Bridge anthropology and Al, demonstrating that
humanistic theory can be operationalised algorithmically.

» Data Sources and Composition
The dataset comprises 400 cultural-linguistic
observations divided evenly between:

e Simulated societies (n = 200) generated using Everett-
weighted parameters.

e Empirical-proxy societies (n = 200) derived from
historical and ethnographic literature (Indus, Vedic,
Sangam, medieval multilingual contexts).

Each observation contains numerical scores for four
cultural inputs and four linguistic outputs, all on a 1-10 scale.

Table 2 Data Sources and Composition

Variable Type Description Example Source / Basis
C: Ritual Formality Cultural Degree of ceremonial structure Vedic sacrificial codes, temple rites
C: Trade Intensity Cultural Breadth of inter-cultural exchange Harappan seafaring, Tamil-Roman trade
Cs Symbolic Representation Cultural Density of art, myth, cosmology Indus seals, Sangam iconography
Cs Social Hierarchy Cultural Stratification & role formalisation Caste records, court registers

L: Syntax Recursion Linguistic

Depth of sentence embedding

Sanskrit vs Tamil clause systems

L Lexical Diversity

Linguistic | Vocabulary variety per 1 000 tokens

Sangam corpus vs Rig Veda

Ls Semantic Flexibility Linguistic

Range of metaphor & abstraction

Classical Tamil poetics

L4 Borrowed Lexicon Linguistic

% of non-native terms

Prakrit-Tamil mix, Indo-Greek loans

Two composite indices extend these variables: NLIS = weighted mean (Li—Ls) and CRM = weighted mean (Ci—Cs + NLIS).
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» Al-Assisted Simulation Design » Statistical Methods
The simulated block was built through the vSION a—y The analysis unfolded in four tiers:
prototypes using a Python engine with NumPy, Pandas, and
Scikit-learn modules. Al assistance was limited to e Descriptive Analysis — Means, variances, normality
computational execution and pattern discovery; all (Shapiro-Wilk p > 0.05).
hypotheses and parameter relations were defined manually by e Correlation Matrices — Heatmaps to visualise pairwise
the author. relations.
e Regression Models — OLS predicting NLIS and CRM
e Key Simulation Steps: from Ci—Ca.
e Mediation Analysis — Testing symbolic cognition as
v' Initialisation: Set base distributions (u= 5, ¢ = 2) for Ci— mediator between culture and semantics.
Ca with Everettian weightings. . e Cluster Analysis — k-means (k = 3) to define cultural
v' Transformation: Apply mapping functions f(C) — L archetypes.
according to theoretical relationships.
v Noise Injection: Random & ~ N (0, 0.5) adds realism. All tests used o = 0.05 significance.
v’ Iteration: Run 1 000 epochs per model to stabilise
correlation coefficients. N _ > Ethical and Epistemic Transparency
v’ Validation: Compare with empirical block using t-tests Although Al supported computation, interpretation
and Pearson r. remained human-led. The dataset contains no personal
] . identifiers; all historical proxies derive from open
Output metrics were logged automatically for scholarship. Transparency logs in Annex Il detail code
reproducibility. provenance and reproducibility.
> Empirical Block Derivation o IV. FINDINGS AND CAUSALITY VALIDATION
The empirical block encodes historical cases as
quantitative prOXieS. For example: > Descriptive OvervieW
Averages across all 400 cases show a balanced
e Indus (2500 BCE): High C;, Cs; Low Cs — High L. distribution:
(borrowing), Moderate L.
o Vedic Sanskrit: High Ci, Cs — High L, Low La. e Mean C~6.25; Mean L ~ 6.45; 5 ~ 1.8.
¢ Sangam Tamil: Moderate Ci, High C. — High L., La. e Skew ~ 0 — no systemic bias between simulated and

. . . empirical subsets.
Each case synthesised archaeological, literary, and

linguistic evidence into scaled values documented in Annex This indicates successful calibration of theoretical
Il. parameters to empirical plausibility.

» Correlation Results

Table 3 Correlation Results

Cultural — Linguistic Pearson r p Interpretation

C: Ritual — L: Syntax 0.68 < 0.001 Ritual density strengthens grammatical recursion.

C: Trade — L. Lexicon 0.74 < 0.001 Intercultural contact increases lexical diversity.
Cs Symbolism — Ls Semantics 0.59 <0.01 Symbolic richness fosters abstraction.

C. Hierarchy — L: Syntax 0.54 <0.01 Status systems encode linguistic formality.
Heatmaps reveal two dominant clusters: Ritual-Syntax and Trade—Lexicon, corresponding to Everett’s ritual-vs-interaction
dichotomy.

» Regression Analysis RA2 = 0.66, \; p < 0.001
NLIS =0.42C 1+0.36C 2+0.28C 3+0.24C 4+¢ Cultural resilience depends jointly on economic

openness and linguistic creativity.
RM"2 =0.71,\; p<0.001
» Mediation and Moderation
Interpretation: 71 % of linguistic-cognitive variance Path modelling shows Symbolic Representation (Cs)
arises from cultural inputs. affects Semantic Flexibility (Ls) indirectly via cognitive
abstraction (B =0.18, p <0.01).
Ritual and trade contribute most to NLIS; their
combination balances structure and innovation. e Trade intensity moderates the link between lexical
diversity and resilience (interaction = 0.21).
CRM = 0.33C 2+0.29L 2+0.31L 3+ 0.27NLIS + ¢
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e Hence, meaning-making mediates between economy and

identity.
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» Cluster Analysis: Cultural Typologies
Unsupervised clustering (k = 3) identified:

Table 4 Cluster Analysis: Cultural Typologies

Type Cultural Profile Linguistic Pattern CRM

A Ritual Formalists High C,, Ca High L, Syntax, Low L4 Borrowing 0.58
B Trade Cosmopolitans High C., Moderate C: High L., Ls 0.82
C Symbolic Abstractors High Cs, Low Ca High Ls Semantics 0.79

Clusters B and C display the greatest resilience, supporting CALR’s claim that hybridity sustains identity.

» Simulated vs Empirical Alignment
Cross-validation yields r = 0.89 (p < 0.001) between
simulated and historical blocks.

Examples:

Vedic Sanskrit (Type A): High ritual — deep syntax.
Sangam Tamil (Type B): Trade intensity — high
borrowing.

Bhakti literatures (Type C): Symbolism — semantic
innovation.

AN

These parallels confirm the vSION model’s capacity to
reproduce real cultural-linguistic evolution.

» Model Performance Summary

» Robustness and Directionality Checks

Reverse-causality tests compared Culture — Language
vs Language — Culture regressions.
e Result: AR? = 0.03 (< threshold 0.05) — directionality
stable.
Bootstrapped mediation (10 000 samples) preserved
coefficients within +0.02.
Hence, the causal ordering Culture — Language holds
empirically.

Table 5 Model Performance Summary

Metric Value Interpretation
Predictive Accuracy 91.8% Strong fit across 400 cases
Cross-Cluster Stability 96.4 % Model replicates typologies reliably
RMSE 0.41 Low error margin
Causal Variance +0.05 Directionality preserved

> Interpretation: Language as Cultural Feedback
The results reveal a recursive loop:
e Ritual and Hierarchy generate order — syntax

formalisation.

Trade and Symbolism generate diversity — lexical
expansion.

Language innovation feeds back into cognitive flexibility,
reinforcing resilience.

This pattern embodies Everett’s principle—culture
designs grammar—and quantifies it with statistical precision.

» Comparative Cognitive Implications

High-NLIS societies demonstrate greater symbolic
compression and memory capacity, mirroring findings in
bilingual neuroscience. The act of navigating multiple
linguistic codes simulates multi-cultural  reasoning,
suggesting that linguistic complexity and cognitive
adaptability co-evolve.
» Summary of Findings
All five hypotheses (Hi—Hs) validated.
Culture—Language causation statistically dominant.
Linguistic hybridity — Cultural Resilience (r = 0.62).
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e Simulation replicates empirical history (r = 0.89).

e Model accuracy > 90 %; causal variance + 0.05.

V. TECHNICAL ANNEX |

» The vSION Engine
Overview

The vSION Engine is the computational core of the
VerbaTerra Project.

v' It transforms the Integrated Cultural-Linguistic Heuristic
Framework (ICLHF) into a dynamic simulation
environment that models how cultural inputs evolve into
linguistic structures.

Unlike static correlation models, vSION performs
iterative causal computation.

It learns relationships between cultural and linguistic
variables through a feedback loop that mirrors social
adaptation.

The engine is thus both analytical and heuristic — a
laboratory where theories of cultural linguistics can be
tested against emergent data patterns.

> Design Philosophy
The design of vSION rests on three principles:
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o Causality over Correlation — The model must explain
directionality, not merely association.

e Transparency over Opacity — All parameters remain
visible and adjustable by researchers.

e Adaptivity over Determinism — Simulated societies
evolve through feedback, mirroring human adaptability.

» System Architecture
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Hence, vSION is not a predictive Al in the narrow sense
but a causal-simulation engine that demonstrates how
structural culture generates linguistic phenomena.

Table 6 System Architecture

Layer Function

Description

Input Layer Cultural Parameters (Ci—Ca)

Receives ritual, trade, symbolism, and hierarchy values.

Processing Layer Cognitive—Linguistic
Transformation

Applies Everettian causal weights to compute syntax,
lexicon, semantics, and borrowing (Li—La).

Integration Layer Composite Computation

Calculates NLIS and CRM; runs Bayesian mediation.

Feedback Loop Reverse Causality Test

Evaluates whether linguistic change alters subsequent
cultural states.

e The Engine Employs a Hybrid of Deterministic and
Probabilistic Modelling:

v’ Deterministic module: implements the fixed heuristic
relations of ICLHF.

v" Probabilistic module: introduces stochastic variation via
Monte-Carlo noise.

v Bayesian module: estimates posterior probabilities for
causal direction (culture — language vs language —
culture).

» Algorithmic Logic
Simplified pseudocode:

e For Iteration in Range (1000):
C = initialize(cultural_params)

L = transform (C, weights, noise)
NLIS = mean(L)

CRM = resilience (C, NLIS)
update directionality (C, L)

Each run outputs 400 data points per epoch, which are
aggregated into population-level summaries.

The directionality score 6 = |p(C—L) — B(L—C) |
quantifies causal asymmetry.

> Model Performance

Stable systems show & < 0.05; unstable ones diverge
beyond 0.1.

> Al Integration and Human Oversight
Artificial intelligence supports vSION in three narrow
capacities:

e Parameter Optimization — Al finds weight configurations
that minimise RMSE between simulated and empirical
blocks.

e Pattern Recognition — Clustering algorithms visualise
emergent cultural archetypes.

e Statistical Diagnostics — Automated scripts perform
regression and mediation analysis.

All conceptual architecture, hypotheses, and causal
reasoning remain authored and reviewed manually by Harshit
Gupta.

This separation ensures that computation aids, but never
replaces, theory.

» Causality Validation
The engine subjects each model to bi-directional causal
testing.

e Culture-to-language paths consistently produce high
explanatory power (R? = 0.7).

¢ Language-to-culture paths yield weaker results (R? = 0.2),
confirming asymmetry.

e Across 1 000 runs, mean directionality variance = + 0.05,
demonstrating robust stability.

Table 7 Model Performance

Metric Value Interpretation
Predictive Accuracy 91.8 % Simulations replicate empirical patterns.
Cross-Cluster Stability 96.4 % Typologies remain consistent across runs.
RMSE 0.41 Low deviation between datasets.
Directionality Variance + 0.05 Causal direction remains stable.
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» Interpretive Summary
VSION confirms that culture is the prime mover in
linguistic evolution.

Its asymmetrical feedback loop demonstrates that while
language can reshape surface behaviour, the deeper cultural
architecture determines long-term linguistic structure.

In computational terms, culture acts as the kernel,
language as the compiled program, cognition as the
processor, and resilience as the system performance metric.

VI. DISCUSSION AND IMPLICATIONS

» Everettian Theory Revisited
The findings transform Everett’s qualitative insight into
a quantitative model.

e Where Everett showed ethnographically that culture
constrains grammar, VerbaTerra demonstrates the same
through data.

o Recursion depth correlates with ritual complexity; lexical
breadth aligns with trade intensity.

e Thus, Everett’s cultural determinism gains empirical
weight.

» Cognitive Science Integration

High NLIS scores correspond to enhanced working-
memory load and abstraction, paralleling psycholinguistic
evidence on bilingual neuroplasticity.

e Exposure to multiple linguistic codes trains executive
control, supporting the CALR assertion that hybridity —
elasticity.

e Language becomes an externalised form of cognitive
adaptation, and cultures with flexible languages maintain
stronger collective intelligence.

» Anthropological and Historical Implications
South Asia’s multilingual history embodies CALR.

¢ Indo-Aryan, Dravidian, and later Perso-Arabic influences
created a linguistic ecology of coexistence rather than
competition.

e VerbaTerra quantifies this harmony: CRM > 0.8 for
composite societies, proving that diversity underwrites
durability.

» Educational and Policy Applications
e Multilingual Education:
Teaching through multiple linguistic frameworks
enhances cognitive integration (NLIS).
e Cultural Preservation:

Policy should emphasise adaptation, not isolation;
living languages evolve through borrowing.

NISRT250CT973
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¢ Digital Humanities:

Computational cultural models like vSION can guide
language-technology development while preserving local
logic.

> Al and Ethical Considerations
By embedding human cultural heuristics into Al
systems, VerbaTerra advocates culturally-aware intelligence.

¢ Instead of treating language as neutral data, models should
reflect contextual meaning systems.

e This principle forms the ethical core of vSION’s design
philosophy:

> Philosophical Reflection: Language as Computation of
Meaning
Language functions as a recursive algorithm optimising
communication under cultural constraints.

e Every grammatical rule is a stored tradition; every
metaphor a compression function for collective
experience.

e Thus, civilisation itself can be read as code—an evolving
syntax of survival.

VIL. LIMITATIONS

Proxy Dependence: Historical data derived from
literature, not primary measurement.

Quantification of Qualitative Phenomena: Some symbolic
nuances inevitably reduced to numbers.

Cross-Temporal Variability: Merging ancient and modern
contexts introduces potential temporal noise.

Al Bias: Although limited, algorithmic fitting may reflect
modern linguistic biases.

YV V V¥V V

Despite these, methodological transparency mitigates
risk.

VIIL. FUTURE DIRECTIONS

Agent-Based Modelling: Implement autonomous cultural
agents within vSION 2.0.

Neuro-Simulation: Integrate fMRI-based cognition
metrics for real-world NLIS validation.
Cross-Civilisational Expansion: Apply the model to
Mesoamerican, African, and Austronesian contexts.
Open-Source Platform: Release VvSION as a research
toolkit for computational anthropology.

vV VWV V V¥

IX. CONCLUSION

> The Adaptive Intelligence of Culture
Language and culture form a self-optimising system.

e Culture provides structure and necessity; language
encodes memory and innovation.

e Through this mutual recursion, humanity continually
rewrites its own operating system.
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The VerbaTerra Project, by merging cultural theory and
computational method, demonstrates that linguistic diversity
is not noise but intelligence in action.

Everett’s assertion— “language did not begin in the
brain but in the community”—finds quantitative confirmation
here: language is the computation by which culture thinks.

SUMMARY
> Part Il

e VSION Engine formalises ICLHF and CALR within an
Al-assisted framework.

o Empirical evidence affirms cultural causality with > 90 %
predictive accuracy.

e CALR model redefines hybridity as a marker of
resilience.

o Ethical implication: technology should emulate cultural
adaptivity, not uniformity.

ANNEX 11

» Statistical Outputs
Comprehensive statistical results:

Ritual»>Syntax (1=0.68), Trade—Lexicon (r=0.74),
Symbolism— Semantics (r=0.59), Hierarchy—Formality
(r=0.54)
Regression Models:
NLIS=0.42C1+0.36C2+0.28C3+0.24C4  (R2=0.71);
CRM=0.33C2+0.29L2+0.31L3+0.27NLIS (R?=0.66)

Cross-Cluster
Directionality

Predictive
Stability=96.4%;
Variance=+0.05

Accuracy=91.8%;
RMSE=0.41;

ANNEX 11
» Model Architecture & Validation Log

e Architecture: Python 3.11; Libraries: NumPy, Pandas,
Scikit-learn; Runtime: 7s/100 sims.

o Causal Workflow: Input normalisation — Transformation
— Integration — Feedback — Iteration.

e Validation Log: 10x100-run batches-maintained
directionality A<0.05 and stability >0.9.

o Interpretation: Culture dominates causality; language
provides adaptive feedback; vSION verified as stable
causal simulator.

» Author Declaration

I, Harshit Gupta, hereby declare that all theoretical
frameworks, hypotheses, and causal formulations presented
in this paper were independently conceptualized and
developed by me as part of the VerbaTerra Project. The
computational simulations, data processing, and analytical
modelling were performed with the assistance of Al and
computational tools solely for statistical validation and model
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