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Abstract

Organizations are spending millions on Al deployments that underperform because of a problem they don’t
know they have: semantic chaos. When internal terminology is inconsistent, Al systems hallucinate, leak
context, and compound errors at scale. The solution isn’t better AI—it’s better semantic infrastructure.
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Executive Summary

Organizations are spending millions on Al deployments that underperform because of a problem they don’t
know they have: semantic chaos. When internal terminology is inconsistent, Al systems hallucinate, leak
context, and compound errors at scale. The solution isn’t better AI—it’s better semantic infrastructure.

The Problem

A Fortune 500 financial services firm deployed an Al assistant to help relationship managers prepare for
client meetings. The system had access to CRM data, transaction history, and internal research. On paper,
it should have been transformative.

Within three months, usage had dropped to near zero.

The problem wasn’t the AI. The problem was that “high-value client” meant something different in Wealth
Management than it did in Commercial Banking. “Revenue” had four definitions across three systems. “Risk
tolerance” was assessed on different scales by different teams, all stored in the same field.

The AI did exactly what it was designed to do: synthesize available information. But when the underlying
information was semantically inconsistent, the synthesis was worse than useless. It was confidently wrong.

The firm spent $2.3M on Al implementation. They spent nothing on semantic infrastructure. That ratio
was backwards.
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What Is Semantic Chaos?

Semantic chaos is the state in which an organization’s internal language is inconsistent, ambiguous, or
contradictory—often without anyone noticing.

It accumulates gradually:

e Department A defines “customer” as anyone who has made a purchase
¢ Department B defines “customer” as anyone with an active account
e Department C defines “customer” as anyone in the CRM, including prospects

For years, humans paper over these differences. When someone from A talks to someone from B, context
fills the gap. They know what each other means, even if the words don’t match.

AT doesn’t have context. Al has data. And when the data is semantically inconsistent, Al produces outputs
that inherit that inconsistency—at scale, with confidence, and without the human ability to recognize when
something doesn’t make sense.

The Symptoms
Semantic chaos manifests in predictable ways once Al is deployed: ### Hallucination

The AI generates plausible-sounding information that isn’t grounded in reality. This isn’t a model failure—
it’s the model filling gaps left by inconsistent definitions with statistically likely completions. ### Context
Leakage

Internal terminology, informal language, or confidential associations appear in external-facing outputs. The
AT doesn’t know what’s internal and what’s external because the semantic boundaries were never defined.
#+4+4 Decision Drift

Automated systems make choices based on misaligned definitions. Each individual decision seems reasonable;
the cumulative effect is systematic error. By the time the drift is noticed, the damage is embedded in months
of operations. ### Trust Collapse

Users stop trusting AI outputs. They develop workarounds, double-check everything manually, or abandon
the system entirely. The ROI model that justified the Al investment quietly falls apart.

Why This Happens Now
Organizations have operated with semantic chaos for decades. Why is it suddenly a problem?
Because humans were the middleware.

Before AI, humans mediated between systems, documents, and departments. A person reading a report
from Finance and a report from Sales could recognize that both were talking about “revenue” and mentally
adjust for the different definitions.

Al removes the human middleware. Data flows from system to system, gets processed, and produces outputs—
all without a human to notice that the word “customer” in row 47,000 doesn’t mean what it meant in row
1.
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The chaos was always there. Al just removed our ability to compensate for it.

The Cost

Semantic chaos has quantifiable costs: ### Direct Costs
e Al projects that fail to deliver expected ROI
e Remediation expenses when errors are discovered

e Compliance penalties from regulatory inconsistencies
o Legal exposure from context leakage

Indirect Costs

e Decision quality degradation across automated systems
e Employee time spent working around unreliable AT

e Opportunity cost of delayed or abandoned Al initiatives
e Reputational damage from public-facing AT failures

A Framework for Estimation

Most organizations underestimate semantic chaos costs because the failures are distributed. No single inci-
dent looks catastrophic. But aggregated across an enterprise over a year, the pattern becomes visible.

A rough estimation framework:

Factor Multiplier

Annual Al/automation spend 1.0x

Number of major definitional inconsistencies x 0.05 per inconsistency
Departments using shared terminology x 0.02 per department
Regulated data categories involved x 0.10 per category

An organization spending $10M on AI with 20 major definitional inconsistencies across 15 departments
handling 3 regulated data categories would estimate:

$10M x (1.0 + 0.05%20 + 0.02x15 + 0.10x3) = $10M x 2.6 = $26M in semantic chaos exposure

This is illustrative, not precise. But it indicates the scale of a problem that most organizations aren’t
measuring at all.

The Solution

Solving semantic chaos requires semantic infrastructure: the terminological foundations that allow Al systems
to operate on consistent, well-defined meaning. ### Semantic Audit

Before you can fix the problem, you have to see it. A semantic audit maps your organization’s actual
language—mnot the glossary, but the reality.
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Components:

e Cross-departmental terminology inventory
o Conflict identification and classification
o Risk assessment by business impact

e Prioritized remediation roadmap

Outcome: You know where the chaos is and which parts to fix first. ### Terminological Governance

Definitions drift over time. New terms emerge. Old terms accumulate new meanings. Without governance,
any semantic cleanup will degrade.

Components:

e Authoritative term registry with clear ownership

e Change management protocols for terminology

e Integration with data governance systems

e Training and enablement for terminology hygiene
Outcome: Your semantic infrastructure maintains itself. ### Al-Ready Infrastructure
Once terminology is consistent, it needs to be accessible to Al systems in the right form.
Components:

e Semantic layers that translate between human meaning and machine processing

e Prompt engineering standards that minimize hallucination

e Metadata architecture that preserves context
o Testing frameworks for semantic consistency

Outcome: Your Al operates on solid foundations.

Implementation Priorities

Not all semantic chaos needs fixing. Focus resources on:

e High-traffic terminology — Terms that appear in the most automated workflows

« High-stakes terminology — Terms that affect financial, legal, or regulatory outcomes
e Cross-boundary terminology — Terms that pass between departments or systems

e Al-input terminology — Terms that directly feed Al processing

A focused remediation of your top 20 high-impact terms will deliver more value than a comprehensive cleanup
of 2,000 terms that rarely matter.
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What This Doesn’t Require

Semantic infrastructure work is often perceived as a massive, multi-year enterprise transformation. It doesn’t
have to be.

You don’t need:

o A complete ontology of all organizational knowledge
o Enterprise-wide change management for every term

New technology platforms
e Consultant armies

You do need:

e Clear identification of high-impact terminology
o Authoritative definitions with real ownership

Integration points with existing systems
e Commitment to maintain over time

The goal is infrastructure, not perfection. Get the critical foundations right; let the rest evolve.

Next Steps

If your organization is deploying Al—or planning to—and you haven’t audited your semantic infrastructure,
you're building on an unstable foundation.

The first step is assessment. Understand where your semantic chaos lives, what it costs, and which remedi-
ation efforts will deliver the highest return.

Three questions to start:

o How many definitions of “customer” (or your equivalent core term) exist across your organization?

e When your Al produces an unexpected output, how do you determine whether it’s a model problem
or a data problem—or a terminology problem?

o Who owns your organization’s terminology? (If the answer is “no one” or “everyone,” you have a
governance gap.)

If these questions surface uncertainty, a semantic audit would likely surface value.

About Rex Fraction

Rex Fraction is a Semantic Architect specializing in terminological governance and Al-ready infrastructure
for enterprise organizations. With two decades of experience at the intersection of language, systems, and
organizational knowledge, Rex helps organizations build the semantic foundations that make Al investments
work.
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