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Optimizing Similarity Threshold and Coverage of CBR
Ahn, Hyunchul”

ABSTRACT

Since case-based reasoning(CBR) has many advantages, it has been used for supporting decision making in various areas including
medical checkup, production planning, customer classification, and so on. However, there are several factors to be set by heuristics when
designing effective CBR systems. Among these factors, this study addresses the issue of selecting appropriate neighbors in case retrieval
step. As the criterion for selecting appropriate neighbors, conventional studies have used the preset number of neighbors to combine(ie. k
of k-nearest neighbor), or the relative portion of the maximum similarity. However, this study proposes to use the absolute similarity
threshold varying from 0 to 1, as the criterion for selecting appropriate neighbors to combine. In this case, too small similarity threshold
value may make the model rarely produce the solution. To avoid this, we propose to adopt the coverage, which implies the ratio of the
cases in which solutions are produced over the total number of the training cases, and to set it as the constraint when optimizing the
similarity threshold. To validate the usefulness of the proposed model, we applied it to a real-world target marketing case of an online
shopping mall in Korea. As a result, we found that the proposed model might significantly improve the performance of CBR.

Keywords : Case-based Reasoning, Genetic Algorithm, Similarity Threshold, Coverage
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Fig. 2. Framework of the proposed model
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Table 1. Selected features and their descriptions

Feature Description Range
name
AGE Age Continuous
(years)
ADDO I live in Seoul, Korea 0 :, Fal se
1 True
ADDI I live in metropolitan areas in 0 1' False
Korea 1 True
0 : False
OCCU0 I am a company employee 1 True
occu2 I am a student 0 False
1 : True
OCCU4 I am a business owner 0 :_ False
1 : True
0 : Male
GENDER Gender 1 Female
. I hope to lose weight around my 0 : False
LOSS4 legs and thighs 1 : True
PURO I am on diet for beauty 0 ) Ffi Ise
1t True
HEIGHT Height Continuous
(em)
Body Mass Index(BMI) is the
measure of body fat based on
height and weight that applies to )
BMI both adult men and women. It is | Continuous
calculated as follows: (kg/m?)
. ight (kg)
BMI(ka/m?) = LE9M G
(kg/m’) height (m)*
I've experienced ‘functional diet 0 : False
EO01 , .
food 1 True
, . 1 , 0 : False
E02 I've experienced ‘diet drugs 1 True
E05 I've experienced ‘one food diet’ 0 :, Fal se
1 True

AR o] 7]Ee] v FA 2 AFA T 7IHES] M)
drtt o e AHRE BAE 5 AeA AFs] F,
A3 o]yl A ~F 37 EE(ogistic regression),

B (multiple  discriminant  analysis), 134174 %

=4
=
5

o

(artificial neural network), SVM(support vector machine)
S F N9 vurygs dry dolgd A& A
A9l CBR, & k-NN 94 &3] Hiu, 1 ZIE AAR
3} B rHs).

2228 38N A9 ARMEH (forward selection
procedure) & AR&3Fom, o] wf, GAE WESY FES
0.062 MA34at. gFdd e 4% Wiks' lambdas

o}

o 1l

289 R wAE Auiys g8eisie, o o
W] 4 28 A V|FEoREE FREE ARSI o
&l SAZVIMES 49, IBM SPSS Statistics 20.08 o] &
d 43S AT

AT dajd= Q4TI F83F Aoldl 4TS
A Z3hek= 371 A 2 A& dealdEe
S gy RaEge 77 014 dAFsiged, 2Ysy &
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