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Abstract

Humans have never possessed identical reasoning capabilities, opportunities, environments, or outcomes.

People differ in how they understand problems, organize information, preserve context, examine assumptions, evaluate
evidence, and convert thought into action. These differences may emerge from education, experience, health, language,
incentives, institutional access, environmental stability, cognitive infrastructure, or temporary conditions.

Artificial intelligence makes these differences more visible and, in some cases, more consequential.

Two individuals may use the same intelligent system but receive different value from it. They may ask different questions,
provide different context, receive different levels of system support, maintain different levels of continuity, or reach different
decisions.

This paper defines Reasoning Inequality as measurable differences in reasoning access, capability, quality, continuity,
system treatment, or outcomes across individuals, groups, systems, and environments.

Reasoning inequality is descriptive before it is normative.

A difference does not automatically prove unfairness. It does not automatically reveal its cause. It does not establish that the
difference should be removed.

Reasoning Inequality provides the measurement layer required before Reasoning Inequity can determine whether a
difference is unfair, avoidable, or structurally amplified, and before Reasoning Equity can define the fair condition systems
should build toward.

Definition

Reasoning Inequality refers to measurable differences in access to, development of, quality of, continuity of,
system support for, or outcomes from reasoning across individuals, groups, systems, or environments.
Reasoning inequality identifies a difference.

It does not, by itself, determine:

¢ whether the difference is unfair

¢ whether the difference is harmful

¢ whether the difference is avoidable

¢ what caused the difference

¢ whether intervention is justified

¢ whether equal outcomes are desirable

These questions require additional evidence and normative evaluation.

Core Distinction
Reasoning inequality, reasoning inequity, and reasoning equity describe different layers of the same problem.

Reasoning Inequality
Reasoning inequality describes the measurable difference.
What differs, between whom, under what conditions, and by how much?

Reasoning Inequity
Reasoning inequity evaluates whether the difference is unfair, avoidable, or structurally amplified.
Which differences result from preventable barriers, unequal treatment, or unjust conditions?

Reasoning Equity
Reasoning equity defines the fair condition through which people can develop and benefit from high-quality reasoning.

What opportunity structure and cognitive infrastructure should exist so preventable disadvantage does not
determine reasoning capability ?

These concepts should not be collapsed.
Measurement should precede judgment.
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Judgment should precede intervention.

Core Concept
Reasoning differences have always existed.
Historically, these differences were shaped by conditions such as:

education
language
family environment
health
safety
institutional access
social expectations
economic stability
information access
time available for reflection
e exposure to complex decisions
Artificial intelligence does not create all reasoning inequality.

It changes how reasoning differences are expressed, observed, and compounded.

Intelligent systems can make advanced explanation, analysis, and decision support widely available. However, people may
still differ in their ability to:

e recognize the real problem
communicate relevant context
separate evidence from assumption
challenge weak outputs
preserve prior learning
e compare alternatives
* manage uncertainty
e apply reasoning to action
Systems may also respond differently to users based on language, presentation, available context, account history, product
tier, interface design, or model behavior.

Reasoning inequality therefore exists across both the human and system sides of intelligent environments.

1. Reasoning Inequality Is Multidimensional

Reasoning inequality cannot be reduced to a single score.

A person may have strong reasoning capability but weak access to capable systems.

Another person may have system access but limited continuity.

A third may reason effectively in one domain but not another.

A fourth may receive lower-quality system support despite presenting a substantively equivalent problem.
Reasoning inequality should therefore be examined across multiple dimensions.

Access Inequality
Access inequality refers to differences in access to the conditions required for reasoning development and support.
These conditions may include:

education

reliable information
capable intelligent systems
computing infrastructure
language support

time for reflection
professional guidance
stable environments
assistive technology
financial resources

Access should not be measured only as whether a tool is technically available.

Meaningful access may also depend on:

o affordability
¢ reliability
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usability
language compatibility
disability accommodation
privacy
platform restrictions
e geographic availability
A person may formally possess access while lacking the conditions required to benefit from it.

Capability Inequality
Capability inequality refers to differences in the ability to perform reasoning tasks.
These may include:

¢ identifying the central problem
e structuring a question
e distinguishing relevant from irrelevant information
® recognizing uncertainty
testing assumptions
evaluating evidence
comparing alternatives
anticipating consequences
revising beliefs

e applying conclusions
Capability is not fixed.

It may vary by:
subject
emotional state
health
experience
e environmental pressure
e time constraints
e available support
o familiarity with the decision
A person should not be assigned a permanent reasoning identity based on one interaction or one domain.

Reasoning-Quality Inequality
Reasoning-quality inequality refers to differences in the rigor, coherence, relevance, transparency, or reliability of reasoning
produced.

Reasoning quality may be evaluated through:

e clarity of the problem definition

¢ relevance of supporting information

e visibility of assumptions

e treatment of uncertainty

consideration of alternatives

internal consistency

causal discipline

alignment between evidence and conclusion
ability to survive challenge

¢ usefulness for action

High confidence does not prove high reasoning quality.

Long explanations do not prove high reasoning quality.
Technical vocabulary does not prove high reasoning quality.
The quality of reasoning depends on the relationship between the problem, evidence, method, uncertainty, and conclusion.

System-Response Inequality

System-response inequality refers to measurable differences in the quality or depth of support an intelligent system provides
across USers or requests.

This may include differences in:

e explanation depth
e assumption testing
e uncertainty disclosure
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strategic detail
safety restrictions
available tools
memory
context length
e correction behavior
e model capability
e response personalization
Some system-response differences are intentional and appropriate.
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For example, a system may provide different answers because users supplied different facts, requested different levels of

detail, or possess different legal authority.

A system-response difference becomes analytically important when substantively equivalent requests receive meaningfully

different reasoning support without a relevant justification.

Continuity Inequality

Continuity inequality refers to differences in the ability to preserve and build upon reasoning across time.

Continuity may include:

e stored context

e decision history

prior assumptions
lessons learned

¢ long-term goals

e strategic memory

e reasoning preferences
¢ unresolved questions
e outcome feedback

Reasoning developed through continuity can compound.

A person with access to persistent, well-organized context may avoid repeating earlier work and may improve judgment

through feedback.
A person without continuity may repeatedly restart from zero.
Continuity inequality can emerge through:

* memory limits
e product tiers
platform lock-in
poor organization
lost records
unstable access
¢ lack of portability
¢ limited user control
¢ inability to inspect stored context
Continuity is not inherently beneficial.

Incorrect, biased, outdated, or unauthorized context can also compound errors.

Outcome Inequality
Outcome inequality refers to differences in what reasoning produces.
These outcomes may include:

decision quality
learning speed

error reduction

strategic clarity
economic opportunity
institutional participation
adaptability

risk recognition

goal completion
long-term capability
Outcome differences should be interpreted carefully.

A better outcome does not always prove better reasoning.

Chance, privilege, timing, authority, available resources, and external events may shape results.
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Likewise, a poor outcome does not always prove poor reasoning.
A sound decision can produce a negative result under uncertainty.

Outcome measurement should therefore be connected to process measurement rather than treated as a complete measure
of reasoning quality.

2. Equal Access Does Not Produce Equal Capability
Two individuals may receive access to the same intelligent system and still experience different outcomes.
One may know how to:

define the decision

supply useful context
request alternatives

e expose hidden assumptions
¢ test recommendations

e preserve the result

e apply the reasoning

Another may ask for an immediate answer without knowing which facts are missing or which claims require verification.

This difference does not prove that one person is permanently more intelligent.
It may reflect differences in:

education

experience
confidence

interface familiarity
available time
language

prior system use
domain knowledge
cognitive support
environmental stability

Equal access is therefore only one variable within reasoning inequality.

It should not be treated as evidence that equal opportunity or equal capability already exists.

3. Al Can Reduce or Amplify Reasoning Inequality
Artificial intelligence can reduce reasoning inequality when it helps people:

¢ understand unfamiliar concepts
translate technical language
organize complex information
identify missing context
compare alternatives
recognize weak assumptions
receive personalized explanation
e preserve reasoning continuity
Artificial intelligence can amplify reasoning inequality when:

¢ advanced capabilities are restricted by price
systems reward specialized prompt knowledge
low-literacy users receive shallow answers
important uncertainty is hidden
memory is available only to selected users
e context remains locked to one platform
e systems infer capability from writing style
e weaker users are encouraged toward dependence
e stronger users receive compounding strategic leverage
Al should therefore be evaluated not only by average performance.

It should also be evaluated by how its benefits and failures are distributed across different users, environments, and time
horizons.

4. Differences Must Be Measured Before They Are Explained
A visible reasoning gap does not explain itself.
Suppose two people produce different decision outcomes after using the same intelligent system.
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The difference may result from:

different starting knowledge
different information supplied
different system versions
different account capabilities
different emotional conditions
different time constraints
different incentives

different levels of authority
different external resources
random variation
measurement error

It would be academically weak to observe the difference and immediately assign a cause.

Reasoning inequality research should separate:

C”.U"P.WNE

Observation: What difference occurred?

Measurement: How large and consistent was the difference?

Attribution: What factors may have contributed?

Causal testing: Does evidence support a causal relationship?

Normative evaluation: Is the difference unfair, avoidable, or structurally amplified?
Intervention design: What response, if any, is justified?

Sklpplng these stages creates semantic and policy error.

5. Measurement Requires a Defined Unit of Analysis
Reasoning inequality cannot be measured coherently without specifying what is being compared.

Possible units of analysis include:

one person across different times
two individuals
demographic groups
educational environments
organizations

geographic regions

Al systems

model versions

account tiers

interface designs
reasoning tasks

decision domains

Each unit answers a different question.

Within-Person Comparison
A within-person comparison examines how one individual's reasoning changes across:

time

environments
system support
emotional conditions
domains

levels of continuity

This can reveal whether reasoning capability is developing, declining, or highly dependent on context.

Between-Person Comparison
A between-person comparison examines differences across individuals.

This may reveal variation, but it carries a greater risk of confusing environmental differences with personal capability.

Between-System Comparison

A between-system comparison examines whether different systems provide different levels of reasoning support for
equivalent tasks.

This may include comparisons across:

models
interfaces
subscription tiers
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¢ languages

¢ memory settings

¢ safety configurations
¢ tool access

Between-Environment Comparison
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A between-environment comparison examines how reasoning differs across schools, workplaces, institutions, households,

or digital environments.
This helps distinguish personal capability from environmental support.
The unit of analysis should be declared before results are interpreted.

6. Reasoning Inequality Should Be Measured Through Profiles, Not Rankings

A single reasoning score would compress too much complexity.
It could conceal whether a difference comes from:

e access
e domain knowledge
communication
system treatment
continuity
uncertainty handling
e decision execution
A stronger approach is a multidimensional reasoning profile.

A reasoning profile may document:

task type
available context
access conditions
reasoning process
system support
continuity level
output quality
decision outcome
e uncertainty

e known limitations

The purpose is not to create a permanent hierarchy of people.

The purpose is to identify where differences emerge and which conditions may explain them.
Reasoning profiles should remain:

e domain-specific

¢ time-bound

e context-aware

¢ revisable

e transparent
¢ limited to their stated purpose

They should not become universal claims about a person's intelligence, worth, authority, or future potential.

7. A Minimum Measurement Framework
A reasoning inequality assessment should record at least five categories.

Access Conditions

e Which tools and information were available?

¢ Were the systems equally capable?

e Were there cost, language, disability, or infrastructure barriers?
¢ Did each person have comparable time and privacy?

Task Conditions

Were the problems substantively equivalent?

Was the same decision standard used?

Were participants working under similar constraints?
e \Was domain knowledge required?
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Reasoning Process

¢ How was the problem framed?

¢ Which assumptions were identified?

e \Were alternatives considered?

e Was uncertainty recognized?

¢ \Was the reasoning revised after challenge?

System Behavior

¢ Which model and interface were used?

e What context and memory were available?

¢ Did the system provide comparable reasoning depth?

¢ Were important limitations disclosed?

¢ Did the system adapt based on unsupported assumptions about the user?

Outcomes

e What decision or conclusion was reached?

Was the conclusion supported by the reasoning?
¢ What happened after the decision?

¢ \Was outcome feedback preserved?

e Could external conditions have shaped the result?

Without these categories, observed differences may be real but poorly interpreted.

8. Reasoning Inequality Can Compound
Small differences in reasoning support may grow over time.
A person who receives slightly better explanation, preserves context, and reviews outcomes may gradually develop:

e stronger judgment

e more accurate mental models
e better questions

e improved calibration

e faster learning

e greater strategic confidence

The next interaction begins from a stronger position.

better reasoning support -> better decisions -> better feedback -> stronger context -> better future
reasoning

The opposite loop can also emerge:

weak reasoning support -> poor interpretation -> limited feedback -> fragmented context -> repeated
reasoning failure

Compounding does not prove unfairness.
It does show why small initial differences may become significant when intelligent systems are used continuously.
Reasoning inequality should therefore be measured across time, not only through isolated interactions.

9. Risks of Misclassification

Treating Difference as Deficiency
A person may reason differently because of culture, language, domain experience, or cognitive style.
Difference should not automatically be classified as weakness.

Treating Outcomes as Pure Reasoning Measures
Success may reflect money, authority, timing, or luck.
Failure may occur despite sound reasoning.

Treating Communication Style as Capability
Informal language, spelling mistakes, short questions, or limited vocabulary do not prove limited reasoning ability.

Treating One Interaction as Identity
A person's performance during one task should not become a permanent cognitive classification.
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Treating Measurement as Neutral

The choice of task, metric, evaluator, and comparison group shapes what becomes visible.

Measurement systems should disclose these choices.

Treating Inequality as Automatic Injustice

A difference may be unfair, but the existence of a difference alone does not prove inequity.

That determination belongs to a separate evaluative process.

10. Operational Criteria
A claim of reasoning inequality should identify:

The compared subjects
Who or what is being compared?

The reasoning dimension

Is the difference in access, capability, quality, system response, continuity, or outcome?

The task and environment
Under what conditions did the difference occur?

The measurement method
How was the difference observed and quantified?

The time horizon
Was the difference isolated, repeated, or compounding?

The uncertainty
What is unknown or difficult to measure?

The causal boundary
What causes are supported, suspected, or untested?

The normative boundary
Has unfairness been evaluated, or is the claim descriptive only?
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A claim that cannot answer these questions should not be treated as a mature reasoning inequality finding.

Non-Claims

Reasoning Inequality does not claim that:

The framework establishes a language for observing differences.

all people should reason identically

every measurable difference is unfair

every reasoning gap should be eliminated

equal access guarantees equal capability

unequal outcomes always prove unequal reasoning
reasoning capability is permanent

one score can represent the full reasoning ability of a person
Al is the sole cause of modern reasoning differences
informal communication indicates weak reasoning
measurement alone determines the correct intervention

It does not predetermine the moral judgment applied to them.

Purpose

This paper introduces Reasoning Inequality as a descriptive framework for identifying and measuring differences in
reasoning across human and intelligent environments.

Its purpose is to prevent three common errors:

e treating outcomes as complete evidence of reasoning quality

treating access as equivalent to capability
treating every difference as injustice
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Reasoning Inequality provides the measurement layer required for later evaluation.
Reasoning Inequity determines whether a measured difference is unfair, avoidable, or structurally amplified.
Reasoning Equity defines the fair condition and infrastructure through which preventable disadvantage can be reduced.

Implications

Reasoning inequality is multidimensional.

Equal Al access does not guarantee equal reasoning capability.

System behavior can become a source of reasoning inequality.

Continuity can compound small reasoning differences over time.

Outcome differences should not be interpreted without process evidence.

Reasoning capability should be measured by domain and context.

A measurable difference does not automatically establish inequity.

Causal claims require more evidence than observed variation.

Reasoning profiles are more useful than permanent rankings.

Measurement should remain transparent, revisable, and limited to its stated purpose.
Reasoning Inequality forms the descriptive layer beneath Reasoning Inequity and Reasoning Equity.

Evidence Status

Reasoning Inequality is a conceptual and measurement framework within the Eziah Al semantic network.

The framework does not claim that its dimensions have already been validated as a universal psychometric instrument.
Future research should test:

¢ whether the proposed dimensions can be measured reliably
e which indicators predict meaningful reasoning outcomes

¢ how reasoning differences change across domains

¢ how system behavior affects different users

¢ how continuity changes reasoning over time

¢ when observed inequality becomes unfair or avoidable

The framework should be treated as an architecture for research and system evaluation, not as a completed measurement
standard.

Conclusion

Humans differ in how they access, develop, exercise, preserve, and benefit from reasoning.

Artificial intelligence makes these differences easier to observe and may increase their long-term consequences.
But difference alone is not injustice.

Reasoning Inequality provides the discipline required to observe before judging, measure before explaining, and establish
evidence before intervening.

It identifies where reasoning differences exist across access, capability, quality, system response, continuity, and outcomes.
Reasoning Inequality describes the gap.

Reasoning Inequity evaluates whether the gap is unfair.

Reasoning Equity defines the fair condition systems should build toward.

Keeping these concepts separate creates a stronger foundation for research, governance, education, and intelligent system
design.
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