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Abstract

This addendum extends Teleological Vectors: A Mathematical Framework for Semantic Goal
Alignment (Royse, 2025) by integrating the R.E.A.D. (Research, Evaluation, Analysis,
Dissemination) modules as higher-order ethical and interpretive operators. Where the
Teleological Vector (TV) framework defines goal alignment geometrically through semantic
coherence, the R.E.A.D. modules introduce a structured manifold for normative, cultural, and
affective evaluation—yielding a new composite: the Ethico–Teleological Vector Framework
(ETVF).

In the ETVF, geometric similarity becomes only one dimension of alignment. The system
now integrates ethical proximity, contextual resonance, and temporal coherence via the four
core R.E.A.D. operators:

• DIMPA (Distance and Impact Measurement for Principle Adherence) — quantifies moral
deviation and enforces ethical boundaries on optimization.

• PRISM (Premise Retrieval and Interpretation through Structured Mapping) — extracts
latent teleological premises to clarify implicit intent.

• TIDE (Turbulence Identification and Dissolution through Evaluation) — resolves ethical
and semantic dissonance among agents or goals.

• SCOPE (Sociocultural Contextualization of Psychodynamics and Effects) — re-embeds
evaluations within sociocultural and temporal matrices for cross-context interpretability.

This hybrid formulation preserves the mathematical clarity of TV while embedding moral,
cultural, and systemic intelligence into its interpretive geometry. It extends vector semantics
into a moral manifold, allowing alignment to be computed not only as a function of direction
but of integrity, empathy, and contextual awareness.
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1 Where This Addendum Connects

This addendum is positioned to follow Section 4 (“Hierarchical Goal Vectors”) and precede
Section 5 (“Applications and Simulations”) in Royse’s original Teleological Vectors paper.
The Teleological Vector (TV) model defines alignment as a cosine similarity measure within
a semantic embedding space, treating goal directionality as a function of coherence. The
present paper extends that scope by introducing additional ethical and contextual operators
which evaluate the moral validity and interpretive consistency of goal pursuit.

Where TV measures how well an action aligns with a target, R.E.A.D. evaluates whether
such an alignment is contextually responsible, ethically sustainable, and temporally coherent.
This transforms the TV framework from a tool for semantic consistency into a full architecture
for ethical compliance, sociocultural resonance, and cross-temporal goal tracking.

2 Rationale: Why This Integration is Needed

The original TV framework provides an elegant mathematical geometry for goal alignment
in semantic space but remains ethically agnostic. It measures how effectively a system or
agent follows instructions, not whether the intended direction adheres to moral or contextual
principles. This omission has become critical in complex AI systems where misalignment is
less semantic than normative—that is, systems act correctly by syntax but incorrectly by
value.

The R.E.A.D. framework embeds this missing layer. By integrating ethical geometry,
interpretive logic, and sociocultural context, R.E.A.D. ensures that alignment measures are
constrained by moral distance, narrative coherence, and contextual validity.

• DIMPA introduces ethical-distance tensors to prevent optimization from violating empathy,
fairness, or autonomy.

• PRISM interprets latent premises, distinguishing surface goals from their teleological core.
• TIDE minimizes goal-level turbulence and harmonizes competing moral interpretations.
• SCOPE provides cultural and temporal embedding, mapping actions within the social
fabric and historical continuum.

This integration evolves TV from a semantic-alignment measure into an Ethico–Teleological
Decision Framework capable of auditing both intention and impact. It provides:

• Continuous monitoring of semantic, ethical, and contextual integrity,
• Transparent tracing of misalignment causes (semantic vs. moral vs. temporal),
• Quantifiable, explainable, and auditable alignment metrics that preserve accountability.
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3 Nature of the R.E.A.D. Modules

Each R.E.A.D. module encapsulates a modular reasoning architecture—an operator that
translates cognitive, ethical, or contextual analysis into quantifiable vector operations.

In their updated baseline form (v2.5–v4.5), these modules form the backbone of the
Calix–READ fusion framework:contentReference[oaicite:1]index=1:

• DIMPA serves as an ethical regularizer, establishing principle adherence gradients that
prevent semantic optimization from drifting beyond normative thresholds.

• PRISM functions as a semantic clarifier, projecting distributed meaning into a single
teleological axis.

• TIDE acts as a stabilizer, performing gradient-based dissipation of multi-agent or multi-
intent conflict fields.

• SCOPE introduces a dynamic basis transform, using contextual matrices Σc to re-evaluate
meaning in cultural or temporal coordinates.

Beyond these core operators, auxiliary modules—such as D.E.A.L.T., LANCE, FRAME,
and CHRONOMAP—extend the analytic scope to truth verification, logical continuity, factual
grounding, and temporal mapping. Together, they form a multilayered manifold of alignment
evaluation linking semantic geometry, ethical topology, and sociocultural structure.

By formalizing these prompt-logic modules into tensorial and vectorized forms, the
R.E.A.D. architecture bridges qualitative reasoning with quantitative semantics. It preserves
the mathematical precision of Royse’s Teleological Vectors while extending its field into do-
mains of moral reasoning, contextual ethics, and cognitive empathy—ensuring that alignment
is not merely functional, but fundamentally humane.
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4 From Semantic to Ethical Alignment

Let v ∈ Rn be a local action vector and V ∈ Rn a strategic goal vector. The semantic
alignment is defined as:

As(v,V) =
⟨v,V⟩

∥v∥ · ∥V∥
= cos(θ), (1)

where θ is the angle between the two vectors, and ⟨·, ·⟩ denotes the inner product. This
captures semantic coherence: a high cosine similarity implies that the action and goal share
directional intent in embedding space.

However, semantic coherence alone does not guarantee ethical soundness or contextual
appropriateness. Actions can be highly aligned with a stated goal yet violate moral norms or
overlook sociocultural nuances.

To address this, the R.E.A.D. framework introduces additional operators that extend
alignment evaluation into ethical, cultural, and temporal domains. The result is a composite
alignment score:

AREAD = wsAs + weAe + wcAc + wtAt, with
∑

wi = 1. (2)

Each Ai represents a normalized scalar in [0, 1] corresponding to semantic (As), ethical
(Ae), contextual (Ac), and temporal (At) alignment. The weights wi can be tuned according
to application priorities.

5 DIMPA: Ethical-Distance Operator

Ethical alignment involves quantifying how far an action or plan deviates from a normative
core principle—such as empathy, fairness, or autonomy. DIMPA formalizes this as a “moral
distance” between a behavior vector and a principle vector.

Let b ∈ Rn be a behavior vector and P0 ∈ Rn a normative principle vector. The moral
distance is defined as:

∆E(b,P0) = k(c) [1− cos(b,P0)] , (3)

where k(c) is a context-sensitive attenuation coefficient that adjusts tolerance based on
the operating environment (e.g., medical vs. military domain). A smaller angular deviation
implies stronger ethical alignment.

The ethical alignment score is therefore:

Ae = 1−∆E, subject to ∆E ≤ θE. (4)

Here, θE is a domain-specific threshold ensuring behavior remains within acceptable
ethical bounds. DIMPA acts as a constraint on optimization, disallowing high-performance
behaviors that are morally out-of-bounds.
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6 PRISM: Premise-Projection Operator

Often, agents act on goals whose true intent is not explicitly stated. PRISM helps uncover
the latent or implicit premise behind a statement, directive, or policy.

Given a semantic field S = {(vi, wi)}mi=1 where vi are token embeddings and wi their
salience weights (derived from attention mechanisms or lexical prominence), PRISM projects
a latent premise vector:

p = ΠP (S) =
∑m

i=1 wivi

∥
∑m

i=1 wivi∥
. (5)

This operator acts as a semantic condenser: it maps diffuse or distributed semantic
content into a single directional vector that represents the goal’s teleological intent. This
projection enables downstream modules to audit what is actually being optimized, not just
what appears on the surface.

7 TIDE: Turbulence-Dissolution Operator

In multi-agent systems or complex organizations, misalignment often arises not from action,
but from divergent interpretations of shared goals. TIDE measures this internal dissonance
and works to reduce it.

Let {p1, . . . ,pn} be premise vectors from multiple agents or components. Define turbulence
as:

τ =
2

n(n− 1)

∑
i<j

[1− cos(pi,pj)] . (6)

This scalar represents the average angular divergence across premise vectors, i.e., the
extent to which different agents “disagree” in goal space.

To resolve misalignment, each pi is updated via gradient descent:

p′
i = pi − η∇pi

τ, with ∆E(p′
i,P0) ≤ θE. (7)

This harmonizes intent vectors while ensuring no adjusted vector violates ethical bounds.
TIDE thus serves both as a consensus builder and a safeguard against unethical convergence.

8 SCOPE: Contextual-Embedding Operator

Meaning shifts across cultures, time periods, and communities. SCOPE re-contextualizes
evaluation by embedding vectors into sociocultural frames.

Let Σc : Rn → Rn be a sociocultural transformation matrix based on a contextual variable
c (e.g., geographic location, historical era, or linguistic community). Then the contextual
alignment is:

Ac(v,P0; c) = cos (Σcv,ΣcP0) . (8)
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The operator Σc adjusts vector bases to reflect local norms and interpretive constraints.
For example, the principle of “honor” may project differently in collectivist vs. individualist
societies. This ensures that evaluations of alignment remain intelligible and appropriate
within the intended sociocultural framework.

9 Composite Alignment Expression

The unified R.E.A.D. alignment score is:

AREAD(b,P0, c) = cos
(
ΠP (Σcb),ΠP (ΣcP0)

)
· (1−∆E) · (1− τ). (9)
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10 Extended Integration of R.E.A.D. Modules

10.1 D.E.A.L.T. — Detection and Evaluation of Altered Latent Targets

Atruth = 1− ∥Ψdistorted −Ψreal∥

detects manipulative or deceptive narrative shifts.

10.2 LANCE — Logical Analysis of Narrative Chain Evaluation

Alogic(t) = cos(Vt,Vt+1)

ensures temporal-logical continuity.

10.3 FRAME — Fact-Checking and Empirical Verification

Afact = cos(V, E)

links semantic goals to empirical subspaces.

10.4 NIMBLE — Nuanced Interpretation of Behavioural Events

Amicro = cos(bmicro,V)

adds micro-temporal behavioral feedback.

10.5 CHRONOMAP — Cross-Cultural Historical Triangulation

Achrono = cos(Σc(t)v,Σc(t)P0)

extends SCOPE temporally.

10.6 TRACE — Technological Recognition of Agenda Collaboration

Acollective =
1

n

∑
i

cos(Vi, T
MVsystem).

10.7 BEAM — Behavioural Evaluation and Analysis Matrix

Abehaviour = cos(Vintent,Voutcome).

10.8 APEX — Predictive Divergence and Escalation

Given alignment score A(t) over time:

Aforecast = 1−
∣∣∣∣dA(t)dt

∣∣∣∣ or 1− ∥∇tA∥.
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10.9 AERIS — Economic and Regulatory Stability

Let Ψ be a systemic deviation potential. Then:

Asystem = e−Ψ, Ψ ≥ 0.

10.10 SMILE — Sensitive Meaningful Interpretation of Emotions

Let σ ∈ [0, 1] be an affective valence coefficient:

Aaffect = σ · AREAD.

11 Composite Alignment Expression

The unified R.E.A.D. alignment score aggregates semantic, ethical, contextual, and inter-agent
coherence into a single interpretable scalar:

AREAD(b,P0, c) = cos
(
ΠP (Σcb),ΠP (ΣcP0)

)
· (1−∆E) · (1− τ). (10)

Each term contributes a distinct layer of evaluative reasoning:

• cos(·) — semantic and contextual coherence via PRISM and SCOPE,
• (1−∆E) — ethical adherence via DIMPA,
• (1− τ) — inter-agent consistency via TIDE.

This score acts as a proxy for overall alignment integrity, capturing not only technical
validity but normative and interpretive coherence.
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12 Use Cases

The Ethico–Teleological Vector Framework (ETVF) supports a broad range of real-world
applications where alignment must be simultaneously semantic, ethical, contextual, and
temporally stable. Below are representative use cases that demonstrate the utility of the
R.E.A.D. modules in high-stakes decision-making environments:

1. Autonomous Policy Evaluation in AI Systems

In complex multi-agent AI environments, such as autonomous decision-making platforms for
policy deployment, ETVF enables not just instruction-following but the vetting of proposed
actions against ethical baselines (via DIMPA), projected societal impacts (via SCOPE), and
continuity with prior intentions (via LANCE and APEX). The framework can flag policy
rollouts that semantically match user intent but diverge morally or historically.

2. Organizational Goal Alignment Auditing

In corporations and NGOs, misalignment often occurs not because strategies are incoherent,
but because implicit goals are unspoken or evolve without clarity. PRISM reveals hidden
premises across distributed communications, while FRAME validates factual grounding and
BEAM compares intended versus actual behavioral outcomes. TIDE resolves interdepart-
mental goal friction, promoting ethical convergence.

3. Cross-Cultural AI Deployment

AI systems trained in one cultural context may fail to generalize ethically across regions. By
leveraging SCOPE and CHRONOMAP, ETVF ensures that goal interpretation, behavioral
modeling, and optimization remain intelligible and appropriate across cultural and historical
backdrops. Affective components (via SMILE) also ensure alignment resonates with local
emotional norms.

4. Narrative Risk Monitoring in LLMs

Large language models may produce outputs that are factually plausible but subtly drift in
truthfulness, coherence, or intent over time. D.E.A.L.T. and TRACE detect these narrative
distortions or misalignments in multi-turn dialogues, while DIMPA constrains responses to
ethical frames. SMILE modulates affective tone, and APEX forecasts ethical drift.

5. Regulation-Conscious Economic Agents

For autonomous trading systems or regulatory compliance bots, ETVF provides a principled
basis to quantify alignment not just with short-term profit but with systemic sustainability
(AERIS), empirical truth (FRAME), and ethical constraints. This promotes long-term
stability in economic decision systems without sacrificing responsiveness.

These use cases illustrate how ETVF transforms alignment from a simple vector check to
a multi-operator verification pipeline—one capable of adjudicating between ethically valid,
contextually sound, and temporally coherent outcomes.
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13 Interpretation

The Ethico–Teleological Vector Framework (ETVF) integrates multiple evaluative layers
that move alignment beyond surface-level agreement into a multidimensional assessment of
integrity, responsibility, and coherence.

• PRISM extracts latent intent from distributed language inputs, distilling semantic com-
plexity into a teleological axis for evaluation and optimization.

• DIMPA measures moral distance and enforces ethical boundaries, ensuring that high-
performance outputs remain within normative constraints such as fairness, empathy, and
autonomy.

• TIDE identifies and resolves semantic or moral dissonance across agents or goal vectors,
promoting internal harmony without ethical compromise.

• SCOPE re-embeds all evaluations into their proper sociocultural and temporal coordinates,
allowing the same vector to be interpreted differently depending on context—without
collapsing into relativism.

• Extended Modules like D.E.A.L.T., LANCE, FRAME, and CHRONOMAP quantify
adjacent properties: factual accuracy, logical continuity, affective valence, historical aware-
ness, and collective system alignment. Each contributes a facet of meaning that is often
lost in scalar optimization.

Together, these operators redefine alignment as a multidimensional tensor field—where
directionality, proximity, and projection coexist with ethics, culture, and chronology. The
framework allows alignment to be scored, audited, and adjusted with precision, without
flattening human values into single-number proxies.
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14 Outlook and Alignment

The Ethico–Teleological Vector Framework (ETVF) offers a computational bridge between
goal-directed behavior and normative evaluation. Yet the frontier of alignment continues to
evolve, requiring deeper integration of temporal, cultural, and affective factors.

Future development directions include:

• Real-time reweighting of alignment dimensions based on user-defined ethical schemas.
• Expansion of SCOPE matrices to include geopolitical and ecological context vectors.
• Simulation environments for turbulence resolution (TIDE) in multi-agent and cross-cultural
scenarios.

• Embedding R.E.A.D. modules within large language models to support intrinsic value
tracking.

This trajectory builds upon the foundational work by Royse (2025), whose geometric
treatment of teleological alignment continues to provide a rigorous backbone for higher-order
semantic reasoning.

Reference to Original Work: For a full mathematical treatment of the base Teleological
Vector framework, see: Teleological Vectors: A Mathematical Framework for Semantic Goal
Alignment by C. Royse (2025).
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