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Rule Refinement Problem and Method

Rule Refinement Demo and Hands On

Overview

Discussion

Reading

2

Hands On: Rule Learning and Refinement
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The Rule Refinement Problem (Definition)

GIVEN:

Å a plausible version space rule;

Å a positive or a negative example of the rule (i.e. a correct or  

an incorrect problem reduction);

Å a knowledge base that includes an object ontology and a set 

of problem reduction rules; 

Å an expert that understands why the example is positive or 

negative, and can answer agentôs questions.

DETERMINE:

Å an improved rule that covers the example if it is positive, or 

does not cover the example if it is negative;

Å an extended object ontology (if needed for rule refinement).
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Rule Learning

REDUCTION 

EXAMPLE

LEARNED 

REDUCTION RULE
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Failure

explanation
Example of problem reductions

generated by the agent

Incorrect

example

Correct
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Rule Generalization with a Positive Example

Condition corresponding to the example

?O1 is Bridget Jones 

has as employer ?O4

has as position ?O5

?O2 is Bob Sharp

?O3 is Artificial Intelligence

?O4 is George Mason University

?O5 is tenure position

New positive example that satisfies the 

upper bound but not the lower bound
Refined Rule



â2008, Learning Agents Center 8

The left side of the previous slide shows an example 

generated by the agent. This example is generated 

because it satisfies the plausible upper bound condition of 

the rule.

This example is accepted as correct by the expert. 

Therefore the plausible lower bound condition is 

generalized to cover, it as shown in the following slide.

Explanation
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Minimal Generalization of Plausible Lower Bound

minimal generalization

Condition corresponding to the example

?O1 is Bridget Jones 

has as employer   ?O4

has as position     ?O5

?O2 is Bob Sharp

?O3 is Artificial Intelligence

?O4 is George Mason University

?O5 is tenure position

Plausible Lower Bound Condition

?O1 is {PhD advisor, associate professor} 

has as employer   ?O4

has as position     ?O5

?O2 is PhD student

?O3 is computer science

?O4 is university

?O5 is long term position

Plausible Lower Bound Condition

?O1 is {PhD advisor, professor} 

has as employer   ?O4

has as position     ?O5

?O2 is PhD student

?O3 is computer science

?O4 is university

?O5 is long term position Bridget Jones

PhD advisor

instance of

full 

professor

subconcept of

professor

associate 

professor
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Failure Explanation

Rewrite as

Except When Condition 1

?O4 is George Mason University

?O1 is Dan Smith

plans to retire from ?O4

Dan Smith plans to retire from

George Mason University

Negative Example

Rule Specialization with 

a Negative Example
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Failure Explanation

Rewrite as

Except When Condition 2

?O6 is Indiana University

?O1 is Jane Austin

plans to move to ?O4

Jane Austin plans to move to

Indiana University

Negative Example

Rule Specialization with 

another Negative Example


