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Exemplar-based Reasoning, Instance-based Rea-
soning, Memory-based Reasoning %+ Analo-
gy-based Reasoning & T3 &2 ALEHA
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[Chiu, 2002], B4+ ol Z[Elhadi, 2000; Park and
Han, 2002], A& H7HolA 43 A L& 2001), &
v} ) Z{Chang and Lai, 2005}, 8|5 XS Althoff
et al., 1998, Marling and Whitehouse, 2001], A ¥]
14 D [Liao et al,, 2000; Tsai et al., 2005;
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A At A AHE F R /AL
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49t I k 3 A g oje} 22 &
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Ags 74T UM FAE YA (Similarity
Threshold) ZHA& AHg-3te A 22 HH< s-NN
(Similarity based Nearest Neighbors)& Al
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ANE F8 ok A4 NS e BA
24 #2¢ 98 AgsE Aol



FAIS 2dAfxlol 2H3 22F oI Zge 74

2ue

8
(2% 1] Aamodt and
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S0l A=HAY. 53] HA Agwo|xe F
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A - (Feature Weighting), 523 (Hybrid Model)
o A7 §2 CBR 229 43 4% /S 98
FPE gREHQ AF BopSo|th

HF Agdo] 29 A& BA Ao f&3
AtElEe st Ado|~E FATLR
A dZE A€ AN, A ARELE
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Indurkhya, 1998]. Brighton and Mellish(2002]<
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HET,

32 AR YAIARG Z RAIZE 7 Al
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44 FAE §AY go] 7HF & 159 =R
£ %S AR AR BE &4 oz
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AR @
45 TG FAE FAIY el FH ol T,
FAE gol & A 33T Y 2%
o BEE £4 e AEE A BE® £
A ez AP
46 Y FALE 3toll B o] BA3d,
A A E 23sT Q= 189
4 e HES A BE &4 fo
ARe,
A 58A Y EE k & AHEE F2H ol
AE FAsL, dE5E FPd
51 FAE gol 2 k9 AEL ARsq
HIZA olx I¥e 7Y
52 thd Yo TASA R A 2
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B AT A AgstE s-NN B3 AFH
k-NN 9] alol& o & Eof 43 B4 A
2 5709 A2 AHE, N, CY, C, O, CY57}
Q3 BRF AL AR EFFHoF k1 71
312t ZF Abgloll dh3l Al AR At Eo) A

<E 1> ME2 A2 FAF ARIE

Cc |{Ss| T |c|ss! T|Cc|ss|T|c|ss|T|C/|Sss| T

30 {095 | B 3 /09| W | 64 | 094 B | 11 |084a| W | 34 |08 B

4 0| W 9 |o88| B | 57 |0a3|w | 73 [08] w | 44 |08 | B

91 090 W | 12 |087] B | 4 | 091 | W | 62 |08 ] B | 51 |08 | W

- 93 |09 | B 6 |08 | W | 4 |08 | B | 8 {08 | B 4 {081 W
FAME | 84 |08 | W | 2 (08| W [ 22 (08| W [ 19 (079 W | 9 0B W
HEXE2Z) gy | 085 | B | 27 | 081 | B | 34 |08 | B | 88 | 072 W | 53 |078]| W
yed g6 | 08| B 4 1077 | B 2 {08 | B 5 {070 w | 27 |077 | W
2AH 2| 41 08| B | 3 |073) W | 12|08 | B | 5 |068| B | 42 |07 B
FAMAZS | 93 079 | W | 57 071 | B | 48 |08 | B 18 | 060 B 14 | o074 B
25 (077 | w | 17 [o087| B 9 |074| B 8 {051 B | 13 070 W

43 068 | B | 63 | 058 B | 62 |074| B | 57 |050| w | 18 |070| W

24 [065| B | 31 |08 | B [ 71 lo2i W | 21 |c49| w 1 |o0s8| B

69 | 065| B | 44 | 058 | W | 20 | 071 | B | 48 | 047 | B | 28 | 066 | B

6 | 064 W | 25 | 056 | W 7 089 | B | 77 04| W | 84 |065| W
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<E 2> k-NN 29| ok =5)

C |SSs| T C |SS| T C |SS| T C |SS| T C |ss | T
30 | 095 | B 3 |08 | W 64 | 094 | B 1 084 | W 34 |08 B
4 1092 | W 9 |08 | B 5 1093 | W | 73 | 08| W | 4 08| B
9t | 090 | W 12 | 087 B 46 | 091 | W 62 (083 | B 51 086 | W
93 | 090 B 6 | 08 | W 40 108 | B 83 | 082} B 4 1081 | W
AT 84 | 08 | W 2 1082 W 2 |08 | W 19 (079 | W 9 1078 | W
e xtzo k=5
2 HESH 60 | 085 | B 27 | 081 B 34 108 | B 8 {072 | W 53 1078 | W
moel | 86 |08 | B | 4 07| B| 2 |08|B| 5 [070|W|2 |o7m|w
S A = 41 080 | B 3% {073 W 12 |08 | B 5 | 068 | B 42 (076 ] B
13 1079 | W 57 | 071 B 48 | 082 B 18 | 060 | B 14 1074 | B
25 {077 | W 17 {067 B 9 074 | B 8 | 051 B 13 ({070 | W
43 {068 | B 63 | 058 B 62 | 074 B 57 | 050 | W 18 [ 070 | W
24 | 065| B 31 058 | B 7T 10721 W 21 049 | W 1 068 | B
69 | 065 B 4 | 058 | W 29 | 071 B 48 1047 | B 28 {066 | B
6 | 064 | W 25 105 | W 7 1069 | B 77 | 044 | W 64 | 065 | W

o, <E > AAE A3} 2o} FAE WdRE o B

o8 FAEANY <E D>AA CE FA AHY & 2 3
W3 SSE FAL, TE % £49 32 Jg <E D> FAE AAANE 0855 AAET
=3 s-NN P& 383 Aoty <F oA BEo|

<E DE k@0l 5 k-NN WS A80e e A 2E 4
Wl Azjoltt 4 WA Yyl WA ME & A A A%

<E 3> s-NN Zo| ZIHFALT AR = 085)

C|ss{T|cC|Sss|T|cC|ss|T|cCc|ss|T|C|ss|T

30 {095 B | 3 [0 W 61 [094| B | 11 084 W | 34 |08 B

4 |og2|w | 9 1081 B 5 1og3|w| 73 08| W]/ 4  08]B8

91 0% | w | 12 10871 B | 46 |091| W | 62|08 B | 5 |08]|W

93 fogo| B |6 |08 | W | 4 |080| B |8 |082| 8B [ 2 o8l w

Al | 84 | 085 | W | 22 |08 | W | 22 | 08| W/| 191079 W/| g |om!|w
RN OO/ Mveorict OO B¥orol Svovendl O U Aovelil Sbuurool NV 00 MNSAcall Mluiasdll MNRAN VPR 08 WA 0 W 8 k=5

eS| 60 1085 B | o7 |os1| B | 3 |08 B | gg |o72| w| 5 |078|w

2471 | 86 lo083| B | 4 |077| B | 2108} B | 5 o70|W| 27 |07 | W

SAMS | 41 |08 | B | 3B | 073 w | 12 |08 B | 5 |068| B | 42 |076| B

13 o709 w | 5 |071| B[4 lose| B | 18 |060| B | 14 | 074 B

25 |o77 | w | 771067 B | g {g7a|l g | 8050 B | 13 070]|W

43 | 068 | B | 63 |058| B | g 74| B | 57 | 050 | W | 18 {070 | W

24 |o06s| B | 31 |08 | B | 71 |72 w | 2 [049| W | 1 068 B

69 |065| B | 4 |05 | W | og | g7 B | 48 |047| B | 28 | 066 | B

6 o064 | W | 25 [056|W /| 7 gl g | 77 |0s|wl|es |065|W
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o] Agmit} th2t} Q=2 A, CY, CY,
CYy, CYoll thal A 22t 670, 470, 870, 570, 3709
FA A7 AHEE AT Al CNRl A Sole 9
AR 0859 ZAY & FAEE 7HA = IA Al
7F leBg UEE E AHE3HE k-NN ¥Ho|
HEH[Y 4 A2 A S X $4L2 U2
3 Zo] gZ=HYh Ve AL AHHEB=270,
W =267), CNy= 3IeF AMEB=175 W=175
AT W I1Eol 7 & FAER] 0908 X33}
I, CNhe A AHZB=477, W=272),
Che B A 2B =165 W=246) 182 C
T ‘AL AUEB=1.76, W=086) dZHAUtt

<E 4= o] 43 do ALH k-NN 7
s-NN ¥ A#E vustd Hdxy Qi
s-NN ¥4 & ALFo2H 59 N2 Al F
AN 37 A EEEAD G A8 =3
Atk

<E 4> s-NNF A-NN2| Z2} bj

alala|ala

ar
=

o

Sr44 @ B B B B B

rir

k-NN ol &
k=5)
s-NN ol &
(FALE A xl=085)

o

4. H3 3 B}

o] oAz B AFoA AL3= s-NN ¥y
o] F&AUAE AF37] A 4d ¢ 1 A9
Bt e WE& ET s-NN ¥ & 43
o 733 CBR 249¢ s-NN-CBRZ 393}z,

8 SEXISHEAAHSIS=RX| ®13A M25 20074 6%

s-NN-CBR# A% vz E 7] 89 k-NN ¥
AL H43lo &9 CBR 29<L k-NN-CBRZ
LR

4.1 Al2 GOl

B A7 4¥e 93 A8 dolHe UCI
Machine Learning Repository?lA A8 8= Pima
Indians Diabetes Data(76871¢] #ZE), Austra-
lian Credit Data(69070¢] #ZE) 1283 German
Credit Data(100078¢} # Z =)o) %}{Blake and
Merz, 1998]. Z} HlolH= <& 5>9 AAlE uis}
Zo] 5:3:29 H&E FH8(Training), 45§
(Validation), 87}-8(Test) "lolg JAFL= Uy
At THE dolH T2 Ao AE AHEH
3, 2454 doly IAFL kY #olv £49 7tF
2 T BeuEHE Fdtet] AMHEI H7HE Hlol
H AL FF AAE 2d 4% H/E A
EHo 2 Agdr

<E 5 29 dojy HE

YASY A

Az W

= = A liHE
ﬁ ﬂ .3:‘2._ ago ‘g 27 l’ .xjﬂ %Xl ng‘l‘
Pima Indians
Diabetes Data 768 | 383 | 231 | 154 | 8 8 0
Australian
Credit Data 690 | 3451207 | 138 | 14 | 6 8

German
Credit Data | 1000|500 | 300 1 2001 20 | 7 | 13

42 FAl AIXI

339 s-NN-CBR 293¢ 753}7] s,
g WA 100719 £ 7H5A HEE N F
o, o1& °l&3td T5% s-NN-CBR Ed°lA
FALE YAAE ASABA 234 ol J



TALZ A xlo| 2AE 227 ol Mt 74

ol @ 459 W3E ARIARG. $4 71F5A
£ 03} 14019 Ao A FAYE AYET
A 38 A sdACA )&} A%e], s-NN-CBR
2o 3% FHo UZE k-NN BA7 L35
o 71 g AF& oy e AL o
Sty <& 6>F 22 Z2AE A "0,
<E 6>9 72 AL A NFE AT

<E 6> gy

ME

o

I

Zutef 7

giig

#58 dolsl AE (V)

0z
4

s-NN (8) CIEE k-NN (K

HE daH ZS(S) | B-EGW | H3K) | SH(Kw

Az 5L e 2L A A AEE A
g3l 23390,

Coverage = (S / V) x 100%

Overall Hit Ratio = ((Sc + Kc)/V) x 100%
S Hit Ratio = (S¢/S) x 100%

Coverage:= A ZAZ& dlolg A3t AHE
FAA 2 %7t s-NN W& o] &3 4FH3]
UE Jehg= Aotk &, A 389 s-NN 34
HANA A 4GAAAR Q2 & BA A9 A
#9] H-&olt}. Overall Hit Ratio= AA ZHEF$
tiole] Aol AEE FoA s-NN ¥ 3 g &
E k-NN $4& 25 A83to gulzA 453
At#le] Hlgojth S Hit Ratio® s-NN H22
&g £35A B AE FAA LulEA ¢F
@ A9 vl ot

A 389 A 19ANA 7ed upe}h o] fAL
= A ko UEE 3e A Folof ).
kS OZE 3L 52 4R 1, fAs 9AAE
A& AHA AAHAJEY, FAE ARE 09
N 0757174 0018 ZAAFIRA ASE vlolH

Pima Indians Diabetes Data

100 9000
95 | S —— o oo | 8000
A
00 | 7000
1 6000
85
1 5000
80 [
1 4000
75 1
1 3000
L —— Coverage
7o —=— Qverall Hit Ratio 4 2000
—%— s Hit Ratio
65 —e— s Hit Ratio x Coverage 1 1000
60

0.99 098 097 096 095 094 093 092 091 09 0.89 0.88 087 0.86 0.85

Similarity Threshold
(28 3 RAIE AIXY MY
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AEE ez 49 9t 4 fA=E 9A
Auich A 74 A ARE EA3AY HF
FAE QA= S Hit Ratio®} CoverageZ 54191
1HE A HojoF gtk 1 Z 2 S Hit Ratio
%} Coverage®l &°l 714 & & 71 9] fA
T YAAE HAFY FAE YAANZ AT
Pima Indians Diabetes Data®ll & 4% A=
(7€ 313 20 [2¥ 319 X & FAIE YAIA),
& Y 3L Coverage, Overall Hit Ratio 281 S
Hit Ratio, 8% Y % S Hit Ratio x Coverage
& Yepdth, (19 316llA 22 AR Aoz
FAH o] Sle A 2], Pima Indians Diabetes
Data®ll taiM= FALE YAAZE 092 HAH
At Y PHOE Australian Credit Data®
FAIE AR = 0.78, German Credit Data®]
AR JAAE 0752 HAHAT

43 Ha} 3 I}

s-NN-CBRY] 4%5# vln3l7| 9j5td A53
2 k-NN & #8389 k-NN-CBR< 133}
AUt k-NN-CBROll A28 HAH 9| f g A3
< 539 AAHAEY, Pima Indians Diabetes
Data®l 79l &= 11, Australian Credit Data®] 73
$ol= 5 183 German Credit Data®l 7-$-°l
+ 2302 AFHJUT &4 71FA] HE = s-NN-
CBR 7ZlA AHER A& 20 E k-NN-CBR
TZo| AHg3AT

B7Hg dolg Jgel tist s-NN-CBRY
Overall Hit Ratio%} k-NN-CBRS Hit Ratio®
HiE <E 7> 2 k-NN-CBRY Hit Ratio
= H7HE vlolg Ay AElE FA k-NN-
CBRo] &H8t2A ¢&3 Atejle] vl&ojc}

<& >4 BXo°] s-NN-CBR®| k-NN-CBR
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<¥ 7> "I djolg] Fghol 0t F 2Eo M
(9 : %)

Pima Indians | Australian German
Diabetes Data| Credit Data | Credit Data

k-NN-CBR 747 87.7 725

s-NN-CBR 77.3 90.6 755

Bo} $% A5S BT Pima Indians Diabetes
Data®] 759l 26% EJE, Australian Credit
Data®l ZA$-cle 29% ZIE, 183 German
Credit Data®] 73-¢-9l< 3.0% XA ETHE s-NN-
CBRO] & A%< B

<E 7o ANE 438 At FAHLE 79
FAE AF37] 98t <E &3 2] McNemar

H2EE $4314th o] HAEE Y Uil
& AR B AR SHX Y HEE AT
o A-8-E™H{Cooper and Emory, 1995].

<% 8> MesH|nE £/ McNemar 24

k-NN-CBR — s-NN-CBR

Pima Indians | Australian German
Diabetes Data | Credit Data |Credit Data

McNemar £10.00 88.36 5236

2%

* McNemar %> 6630|258 1% F24 #F2%-

<E 8o Yehd uie} 2o f9 £F 1%
A s-NN-CBR°| k-NN-CBR Bt} $4% 4%
< BT & £ ok & E A7 42 F
FJ= EAF 2 fosty 2B g 9u)st gl

gl OEE -NN #4, & A 33d4A 7]&d
Al 59AE AAS L s-NN FHHE AHE3A
W Aol o2A UgtE7t? of A& @3] 9
HA O 22 N2 A5 ARE YO &
A3l 2& o714 T %718 diol" e



TALE ARO 2AHBE &2H ol Hgel 74

Adel Aot

s-NN-only Hit Ratio = (S¢/T) x 100%

H 259 glo]M s-NN-only Hit Ratio’} k-
NN-CBR Hit Ratio®th 953t} o]A L& s-NN

Wy E2A HEE (NN #39 =89 flol=
<E¥ 9>+ s-NN #Ho] 4% A% dviy FE3 % N HodE ¢ Jdde AL 9
T3 QIeAE RAED A 7o AF Ho] Lka=3
<# 9> s-NN 2ol o= Msof oist =8
(99 : %)
Overall S s-NN-only k-NN-CBR
Coverage Hit Ratio Hit Ratio Hit Ratio Hit Ratio
Pima Indians
Diabetes Data 9.7 773 77.0 76.0 747
Australian
Credit Data 99.3 06 912 90.6 877
German
Credit Data 95.5 755 770 735 725
5. &2 AN = AL FE7F 245 s-NN

CBR 229 7& A HIZAH ol I
& AZA FAs=Ue 2d9 9= A5 3
AL S F= F2% 8Qlojth B A9
1o FAE YAAE o83t HH ol % 3
e 74 W s-NNS A st o] %
HE 248 AFY FAF AR H2H olx
&< TAHE k-NN A HAE F Qe
39 HYRY ZAE AANGLEN 4= 4
#eo] AR E wAETE AHE AT Yot
s-NN %99 84 37187 9389 uct
Machine Learning Repository?lA A &3te Al
Mol HoEE UAoE AL FI% A
s-NN #& 2 &% CBR 249°] k-NN $4 &
243 CBR REARYG 43 H5s BAFY
o o] A3E ZE 999 dolg vlojyd FA |

o] k-NN gel tictez AHgE 4 dde 7}
FAE RAFATEd ot doh

B Ay @AA 2 F7F a7 HEE 059
A 7IAE A-E o Aok AR, k-NN ol A
o} ulA7IA 2 s-NN B E FALE 390 AHE
He 345 o9A RYstub] we} Rz
o kA ol EAE SN
1A A7t g st 2R, Bdd
of g 4d& F3ll s-NN Y &
Ao Ud 714 AFo] ettt vhAEe
2 A 438004 7]Estdzol s-NN Hnte s
T 83 $% 4%E Bojae AT, A

T YA o4 FARE Ze FA AT A
o] o) EABHA = Aol ARHOE )
As7] 48 F71He A7 =% de3ida #
legii=g
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Abstract

Formation of Nearest Neighbors Set Based on
Similarity Threshold

Jae Sik Lee - Jin Chun Lee™

Case-based reasoning (CBR) is one of the most widely applied data mining techniques and has
proven its effectiveness in various domains. Since CBR is basically based on k-Nearest Neighbors
(NN) method, the value of k affects the performance of CBR model directly. Once the value of k
is set, it is fixed for the lifetime of the CBR model. However, if the value is set greater or smaller
than the optimal value, the performance of CBR model will be deteriorated. In this research, we pro-
pose a new method of composing the NN set using similarity scores as themselves, which we shall
call s-NN method, rather than using the fixed value of k. In the s-NN method, the different number
of nearest neighbors can be selected for each new case. Performance evaluation using the data from
UCI Machine Learning Repository shows that the CBR model adopting the s-NN method outperforms
the CBR model adopting the traditional &-NN method.

Key words : Nearest Neighbors, Case-based Reasoning, Classification, Data Mining
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