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SECTION

Abstract

The previous two papers distinguished the intentional, computational, and physical universes and
developed their coupling dynamics. This paper focuses on a central problem: mappings from intent to
model, model to world, world to data, and data to interpretation are never universally complete,

lossless, transparent, or reversible.

The representation gap is expressed as:

mathcal |
notcong
mathcal C
notcong

mathcal P

The paper identifies five major gaps: intentional, representational, execution, observational, and
interpretive. It further distinguishes engineering gaps, structural gaps, normative gaps, and generative

gaps.

For open human intentions and complex physical worlds, the theoretical minimum residual is

generally nonzero:

R_(min)

>

0

The goal of mature systems is therefore not to claim complete elimination of residuals, but to reveal
what has been represented, preserve unresolved content, measure reducible discrepancies, disclose

irreducible limitations, and retain governance over unrepresented or irreversible effects.

The paper proposes an incompleteness principle of representation and a residual preservation
principle. It develops examples from medicine, public policy, Al agents, digital twins, and task systems,

and concludes with a falsifiable research program.

Keywords: representation gap, incomplete mapping, model risk, intentional residual, observation gap,

normative residual
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representation_gap_ledger:
model_id: "eligibility-model-v3"
version: "3.2"
intended_purpose:
- "identify households needing support"
- "reduce fraudulent claims'
represented:
variables:
- "reported_income"
- "household_size"
- "registered_address"
time_window: "previous 12 months"
unrepresented:
known:
- "informal caregiving burden"
- "unstable housing"
- "unreported emergency expenses"
unknown:
- "new crisis conditions"
applicability
validated_for:
- "households with stable documentation”
excluded:
- "people without fixed address"
residuals:
- type: "representation”
severity: "high"
affected_parties:

- "undocumented applicants"
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owner: "policy-review-board"
governance:
human_review_required: true
appeal_available: true
irreversible_action_allowed: false
model_claim:
statement: "Applicant is unlikely to qualify"
model_confidence: 0.91
world_coverage: 0.58
evidence:
observed:
- "reported income"
- "household registration"
missing:
- "current emergency costs"
- "informal dependents"
applicability:
status: "borderline"
decision:
automation_allowed: false

route_to: "human-review"
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