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An Automatic Learning of Adaptation Knowledge
for Case-Based Reasoning

Jae-Pil Lee' - Kyoung-Dal Cho' - Ki-Tae Kim'

ABSTRACT

Case-Base Reasoning{CBR) solves the new problems by reusing the solutions to previously solved problems. But,
there are differences between previously known case and a new problem. To solve this problem, Case-Based System
have to adapt the solution of the case to suit a new situation. In current CBR systems, case adaptation is usually
performed by rule-based method that use rules hand-coded by the system developer. So, CBR system designer faces
knowledge acquisition bottleneck akin to those found in traditional expert system design. To solve this problem, in this
thesis, we present an automatic learning method of case adaptation knowledge using case base. we use a method of
comparing cases in the case base to learn adaptation knowledge. The system is tested in the domain for the decision of
travel-price. The result shows accuracy improvement in comparison with case retrieval-only system.
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Feature Values
JourneyCode 1
Holiday Type Active
NumberQOfPersons 2
Region Egypt
Transportation Plane
Duration 14
Season June
Accommodation TwoStars
Hotel "Hotel White House, Egypt".
Price $1978
Feature Values
JourneyCode 3
Holiday Type City
NumberOfPersons 2
Region Cairo
Transportation Plane
Duration 7
Season April
Accommodation ThreeStars
Hotel "Hotel Victoria, Cairo”.
Price $1978
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Feature Values
JourneyCode 2
Holiday Type Bathing
NumberOfPersons 2
Region Egvpt
Transportation Plane
Duration 14
Season April
Accommodation TwoStars
Hotel "Hotel White House, Egypt".
Price $2498
Feature Values
JourneyCode 4
Holiday Type City
NumberOfPersons 2
Region Cairo
Transportation Plane
Duration 7
Season Agril
Accommodation ThreeStars
Hotel "Hotel New Marwa Palace, Cairo
Price $2308

(0% 5) ofll 71 g™ Alile o
(Fig. 5) The case examples of travel price decision
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Procedure Generate_adaptation_rulestCASE_BASE)
HE HHE APY A5
Adapt_Rule_Set = {}
gAY FAE AP A
Single_Rule_Set = {):
‘Abafulo) Ao] ALHE A2 @)
FOR I = 1 TO CASE_NUMBER -1
Problem = CASE_BASE(i)
FOR J =1+ 1 TO CASE_NUMBER
Target = CASE_BASE(])
‘Problem? TargetAlole] S4atole] 4§ #Aiheich
Diff = Calculate_Diffof Attributes(Problem, Target)
HAE B4 ze1o AP M YARRY Fow HF HE
L &
IF Diff <= THRESHOLD THEN
Single_Rule = Make_adapt_rule(Problem, Target)
Adapt_Rule_Set = Single_Rule U Adapt_Rule_Set
END IF
NEXT ]
NEXT I
‘HEE AE FHE AAEY
Refine_adapt_rules(Adapt_Rule_Set)

(03 8) Mg & MM 2=
(Fig. 8) Adaptation rule generation algorithm

A g4I EX HE wHE EE] A8
A Al ol e BE AMEE HlwEe] HE 7

Feature Values
JourneyCode Probleml
Holiday Type Active

NumberOfPersons 2

Region Cairo
Transportation Plane

Duration 7

Season June

Accommodation ThreeStars
Hotel "Hotel Victoria, Cairo”.
Price ?

Feature Values
JourneyCode 16
Holiday Type Bathing

NumberOfPersons 2

Region Cairo
Transportation Plane

Duration 7

Season April

Accommodation ThreeStars
Hotel "Hotel New Marwa Palace, Cairo
Price $3318

(38 7) SHet F&EE AR of

(Fig. 7) An example of problem and retrieved case
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Procedure Apply_adapt_rules(P_Case, R_Case, Adapt_Rule_Set)
'P_Case : £4 Ald, R Case : A3} Wo]22 R &9 Al
Apply_rule={}

EA) At 3&8 A 54 Kolg Fec)

Diff = Cal_DiffofAttributes(P_Case, R_Case}

‘g FYNM HE M@ FAE BT P

Apply_rule = Select_allApplyrules(Diff, Adapt_Rule_Set)

‘g JbEE AL 2EE A ded Hedo] 423 HE PHc
New_Solution = Apply_adapt_rules(R_Case, Apply_rule)

AZE HE BA ALY ¥2 A
Propose_Newsolution(New_Solution, P_Case)

(38 9) Hg 729 HE Yue|E
(Fig. 9) Adaptation rule application algorithm
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A& Hd 23 #Z(Nearest-Neighbour Retrieval)
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(Fig. 10) Similarity function
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(B 1) YA YYE e
{Table 1 Threshoid and number of produced rules
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