S 2EAATL (2010) DOI: 10.5351/KJAS.2010.23.6.1093
23(6), 1093-1102

/S c O X|I2A Ui e S 6 Ygdi B =2 4digd re) 3
TAE B3 |28 €Y S &3 HtEEFerYo tiet A2
WAL . G2l . HOiAL
otisty SIS, *otisty SHst, *ntisty SHSt
(20104 8& T4, 20104 93 X EH)

O Ok
a5
N R FEBEFH 0l k-Nearest Neighbors Classification(KNNC) WHHL dg] AMEEH T QA v 1A H o)
29| N4 AREE Pll T3 Ao ARE B8R AL oRA ARY 4 EAL wHEA Roke A

o] At} Adaptive Nearest Neighbors Classification(ANNC) ®H3} Modified k-Nearest Neighbors Classi-
fication(MKNNC) W2 7zHz} o]#]3t thd 53 B e3sl7] 938 Aleke wholoh % ATFo A= ANNC =3}
MKNNC ®He] A4S 233 Modified Adaptive Nearest Neighbors Classification(MANNC) W& A ots}
Aot ozl AtbE e &8 TheAS AF BN} AAAE e B4 2] AES T 7)Y WHES

EIRTACIE A=

TRE0]: HHES2AM  adaptive nearest neighbors, k-nearest neighbors, modified adaptive nearest neigh-
bors.
1. M2

el e AME Add AS5AR(FEAR)) A5 GS UEle vhSRITE 749 this A5
st ShEEFE XA k-Nearest Neighbor Classification(KNNC) -2 z}F 7fA| o 713 717k k7))
259 AEKHG FoA 7P NIETT 22 JPo R g AAE EFeH= W elth o] d KNNC
He = A4 59 B4 Byo] BHEEXA] & wldE 7717 (robustness) S A& v RS
o ® Jde &85 ok XY KNNC -2 A5 2l thste] 14E k7)e o
< A3t g Zr ARA7T AUE F44 AL nEekA] Xt wEba 7 Al wek A% Fo
Aol ARgBhe o]R9 M kE WIATE o] BAA TEAS T =Y AL AiH, o]
3t #3H A2+ Friedman (1994), Hastie®} Tibshrani (1996) & € 4 ¢l ¢#H, Jhun 5
(2007)2 A=A oA ol o] k-2 23 (k-nearest neighbors) ¥ 2] tigto g 7o) I4ad £F
2 183 A3 % 2% (adaptive nearest neighbors) BHH-S A3}, o]} FASHA FHEEFA
Adaptive Nearest Neighbors Classification(ANNC) #H o] 925 Qo) (A2 3} Z 217, 2009).
T 71y FEEFEPEES 7 Al tiete] on g A5 TEE e jEETE
TOVq Aeols Bt 2 AMAIES AT AR E E8stal JA At o]Hd V& A7 AT

= B&st7] 98tod, Song 5 (200 )= A= 5T ARE &85 M2 AL S o] 835}
ENS H2H olxs F 7MY 93 (informative) 7HAE Ao 2N i NAE ERSHE HHES
A3t om, Parvin 5 (2008) Jk AR} A AEE I &8t ZAMIS SHToEZN 2

E rdisty FANE 24 Ao o ste] 3 E S

3"’/}_];(1;(}_ (136-701) A2A] AEF AdF 57 sty 5AE3, 24, E-mail: jhun@korea.ac.kr
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x1

Aol B8 ke H2FH o] AEsl= Modified k-Nearest Neighbors Classification(MKNNC)
R )

E =FoMe KNNC uhye] o3
H AL Hod e g8

)

dr o

98 Rekeh ANNC W7 MKNNC e 388 23 574
sl " W= 25} g B F8PH (Modified Adaptive Nearest Neighbors Classification;
MANNC)& Albetarzt st Al MANNC 2 ZF 747 AU+ w44 E42 a#ste 7t
A et 255 AR ARgske H2H ol AT k& I Al7IE A ojv] 4 454
de] uE BEATH ¥ 7Y FRS A AUA Hol BAH £E4L 59+ UL o= 7|
=k

rﬁ

rﬂ

2. MANNC %4

ple] A%E IS ne AR FAE nx p ARFE X = (z45),7 = 1,2,...,n,j =
L,2,...,pE8 3R} A7IA iyt AR AAY AR o] st A5 BEkola, nle] A
ANE z1,22,..., 20 (T, T = (Ti1, Tiz, ..., Tip) ) 22, Z A7 258 AAS Gr(k=1,2,...,9)%
E718MAF. A A H 07 (2009)2 KNNC ¥HHeo] k59 44 EAE 183HA] Xt AEE
Heer] S8l 2AH o] M kAl A5H o= o] 29 J5E AH s ANNC S AAISHS
3, 2o] A3} AARtg e EHS 53 E844S Byt T8y ANNC e /AE] HHERE
A3l AAE Atole] AR AREStY] ZAMIS S43H7] wizel oju] ¥ A Sl A5 HY] JRE

o

Pas

et

9

8351 Fokt Aokl Utk webd B = FAAL AAE Aole] 2L Z5T W, AAE Aole]
7gls B2 Parvin 5 (2008)0] 23] ZM A 2 AAS] B (validity) E SAll ©]-83k= MANNC
e AlokslnAl g o)| AAle) BREe A Ze Aue] AAEe] A4 F96 dvit 27
Bk Ao st A oly, AR z; 7N o Bl EE



HME XS |27 WS st25t TtHg 2uru | CIEE 912 1095

_____

______

x1

JE 2.2, ANNC &@¢F MANNC 29| Ul

9} Zro] FaALE 7|4 hie EBEE ALt ARRE o] i, r(zi)v xS JAWESE, Ne(i)E
z;9 kA H2F o]2E YR S+ r(x:) S r(Ne(2))7F X18H 1, ofbd 02 shg=olct.

Elg s Ak olslE {7 98 28 2.1004= h = 55 AF&Sto] F Al A9t Be Bl =S A4ls)
Aok AMA A9t 7 77k 5719 A EC] BT ALEE 918 AEE o) A1 o] FoilA 479 A7}
A At F ko] dx)3tz A Ao tigt Elg= = 0.8°] ). 22 Wiz /A BY A% HY
TE 028 AAETL

olA| iR MA z; 2} A NA z; Abole] ABE di; 2, NA z:2} jHRAZ 77k A Abole] A
£ dinhE F713HAE B ETE 22 WA A ooz AEE ol 7FedE Eol7] A8 Al
Aol B EE F3 7] n x nd ZAM A=AE WE FYsta, A z:9 WA z; Atole] ZAM
S wi; 2, A 22 AR ZE ZAMI 0] =2 A Akl SAMIE wy;) E UERAL. ANNC g o] 74
Al z: 8} 71 717k A= diy ol ek o2 HAETS] A7 dij; (0 # 5)S Bl (ratio) S ©]-83t] o]
s S A3 vpR7FA 2 MANNC 32 A 29 7P 52 2AM wig) ol tisk o2 AAES
o] ZAMY wij (1 # 5)9] ¥l(ratio)E o]&3to] o] XS AesHA Hrt o9} 22 MANNC w2
ANNC o] ZFAQ 59 44 EAS aedste] Z 7fal oef A5 24 ARS8k ol
9 Mg kE ASAHoRE Hojshs A3 MKNNC el FAQ ojn] €84 e HAEY JdHRE
831 MAE Atold] 2AMS S43 EAES BT 7IXA At

2.1. MANNC 2215

WA H 1A (2009) 0] Al

ANNC %3} Parvin 5 (2008) ] Aok MKNNC %S &8

A 1. ZF AR diS Bl E V(4), i = 1,..., ng& AR

A 2. AMAE k] AP dij; (4,5 = 1,2,...,n)9 2 A9 (tuning parameter) §5 B3 A2 7 g
df; = dij + 65 T3}
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A 3. 249 Ag] a9} TS ol §3to] A7) nx nd TAM AEWH W

s

e
) 1 .
W = (wyi;) = (V(]) X d‘.5.> , L,i=1,2,....,n.
i

@A 4. YA X (thresholding factor) ¢& A3k, MA = (i = 1,...,n)3 7 2 2AM w1y <
wij (i # )2 FAu| 7} glth AAY 22 A EE o] FoIR o] N(i)E H et

L

N(i) = (xj :

2q>, 0<qg<1.
Wi(1)

A5 WA i (i =1,...,n)F IRFD Nl 3 /HAE FollA 713 sl #55& Jde
2 SR

71&2] ANNC 3% Algkd MANNC %] £2 2polgd2 &A 300 vk =, /HAIE 1] 2AH
< 54T ol ANNC 2 7AIE 2ol Azlolt oj&sh= Wi, MANNC 2 Bd=EE 0|83t
HAES Ad AES o7 o83tk DA 4ol AAE el 2AMIe] B2 MAES A=ske &
oA T ANA ek 2AMY AanlZh AAA] g Y SAY 22 JRAETE olReR AETozH, o
A e A=y 28 T F44 FFe gk o] Wl ¢7F 21 AL o AEE

02 AEFA HA g7} Fod W o AAES oo Z AHIA "ot I™-d o' A o]
2ES Agstuxt & o, g MAe} 7 2 2AMS wia) ol AHRE di 7 00l 77 oo g T
7 NAL] ZAM Y] wig)/wiy e FIHE S7HER AR di; sl thate] 2AAS 68 A
20| o] g3t on, BAAoR APEY FYFES AMSSth. o] 7]1€9 ANNC oA AAIE
A3 A3t
1% 2.2& ANNC 93} MANNC ®-E o83k 7|4 At BY SEEF A4S el gt
ZF RA ] IR F2 h = 32 o] &3t ALl BEdEolH, F JhA] ALt BollA Al dE
ANNC ¥hge] 223 o]% Ae Aylo]lz Al 92 MANNC ¥ye] HZH o] 22 e ZAxjolr}.
WA ANNC Wi AuRd fAe A JRE 8314 ol 77 MAERE 23 ooz Al
Balx] 0, MANNC 9] A4 AR} BEEE 37 18T =2H 77k 7HAls 5 EEdErt
=2 MAES Agste 2345 £ 4 Ak WA A9 B ANNC S AHEsto] 5734 "ttd
“rRAToR Q7R 3 HAT MANNC #9 A% “orJder A&7 stA =Ho, /A B 4
< ANNC W& H2Hd o]l2o= gdxrl 002 A4 /MASE AH3tA 9 MANNC 2L o] 7
AE AdstA] e FHE AT £ Sk 19 2.29 oA B2 HE 7 A9 At JEE &8
st MANNC ®io] 7|29 Whie] s 1 A5 58 202 7=, §3] o]/dx]7} SA8A
Aol Ag A9 71&9 ANNC ¥yHET MANNC o] o £2 7 AsS

7N
2

2.2, @50 MM

AerE MANNC #9at 7]129] ¥ E(KNNC, ANNC, MKNNC)& Z+7} 24 24 (tuning param-
eter)e] AElS Ao sl B =Foi KNNC9 MKNNC #oA o] 7ol that m49
ke 188 289 50%7HA15 185k, ANNCEF MANNC oAl o9 75 2 sk A
2] gi= ANNC 9] -9 155 27b4], MANNC 298] -9 058 1704 0.0014] SAC 2 A9
3ttt MKNNCEF MANNC #ollA] Bl ® Aol ARRE = o] 9] 7ol thdt B4 hi= X459
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H 2.1. THEE R dtHol @A D Y| W (Haberman| X&)

KNNC ANNC MKNNC MANNC
Al Fd2 A Fd2 Al F2 A Fd2
Fap=n
FEPEE H 204 21 210 15 210 15 217 8
A2 56 25 60 21 59 22 63 18
AEFE 0.748 0.755 0.758 0.768
AeE 7 k=13 q=1.954 k=17 q=0.894
H 2.2, THER7 S| (HE MEE 0|22 It Bt e W Hel(Haberman®| Atz)
KNNC ANNC MKNNC MANNC
A olx HBE EF ol EHTE &F o) BHE *F o ®H9E *F
A (A) AR A (A=) A A (A=) AFH A (A=) 2R
0.490 0.501 0.509 0.544
13 oRF 6 oRF 17 SRR 3 A
e (5.50) m (4.39) ™ (4.10) ™ (3.48) °F T
0.501 0.502 0.529 0.717
13 EF 14 J B & 17 2EF 40 AEF
8o (5.73) ™ 6.46) o= (5.37) ™ (1022) °TT
0.490 0.478 0.660 0.626
13 oBE 11 2BE 17 AER 6 AER
F1o7 (5.46) ” (5.71) T (6.27) °F T (6.08) °F T

10%5E 50%7H5 10%2 Z7A71H 1838t93, ANNC, MANNC o] A4S §= A
Pdo| F IS AR & =29 AA AHEEAN 2 RojAdF s 44 HER e

Bk, q,hd] AHE 5 2 AEFGA] (leave-one-out cross validation) Wi & ©]-83F3Ath

2.3. ARRlIEA

2 R0l A AXBH= MANNC 3] 452 7129) W85 vl 28h7] $18ko] UCT Machine Learn-
ing Repository(http://www.ics.uci.edu/ mlearn/MLRepository) | A Al-&=+= Haberman®] X85 &
319Gt} o] AFE+ 195830l A 1970 d = 7}A] University of Chicago’s Billings Hospital ol A 1}
O S5 WL 3067 BAEO] BT AE AR, 349 DI (GE PA o, % VL UE
A" A Gt ) et Ad Mg (survival status) 2 o] FolA Stk AT Mgt o] £E &
54 o4 AE, 2019 54 o]l AL 9|3kt
3218 uAEy o r AEE o] thd BERFUNES] EREAE UERL glon, o
ANNC 0] 71 ¥ E0] vlal 2 Aol $47¢ & & stk MANNC #& 71e
A1) vl stz] sl 3702 JHA 276, Ts6, Tro7oll THEF] AEHH o] %] A, o] ANAE
o BYE Fvd AFEdS AFEgen, 1 A= & 229 9tk F 222 5E KNNC 3%
el A Aﬂﬂ ol$0z NEE ANSe) eFEsl MKNNC 3ok MANNC 3o
£ 218 @ 4 51, KNNC 403} MKNNC W8] 3% 529 01221 $71 b2 2350
916 ¥} ANNC W3t MANNC WP 2 AAle] S5 542 neiste] 427 o9 48 71 )
A v kel Aok sl A 8 1 4 A 59 760 S A9E v e
W P BREsl 22 37 AAwe degens e

12k
A BE 0B8R A AAE 7@—3%‘1{« AT €4 A0k oI9f T wE g
2

lt
f#z
o &

ot rf
= i

2 e AR F ke
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3.1 HEER Yy d2Fe tlu(rd 1)
L=3 L=5 L=7

.

ISR Tyw mzan A7 wedx % wedx
KNNC 0.690 0.049 0.622 0.053 0.573 0.048
ANNC 0.706 0.044 0.641 0.050 0.592 0.045
MKNNC 0.726 0.045 0.668 0.047 0.629 0.045
MANNC 0.727 0.038 0.675 0.039 0.638 0.038

L=3 L=5 L=7
S A . 4 N E
KV:‘N F\V:IN l-‘KINN MJ:\IHN KP‘“N A':l” MK‘NN MF\INN K"IJN ATIJN I-'KIN“ h'.AINN
D03 3.1, TERF YWY F2Re tlw(2d 1)
3. 2ojAldd
o] theFet Akg e dFIEFolA Ak MANNC Wi} 71&2] e vlasty] s, #k&5e] 4
AR, A ¢, Ao e WSAZIEA O Ase vlasks RoAFE S S
B2y LA AR oA T A Ha HEHE ol A MM Ame] HY Axe| wet 47}
A WARF P Aol oA WA Lobns] A Aoz, ok e 47
A (2007)0] A BFAEEA 7IHe] Adenlael AREE Rodd w ‘?3-‘4‘ ARt A
H(G2)3 At 2(G2) 9 AR E
Gll.’l}NNQ(/.l,l,Z), GQZ.’DNNQ(/J,Q,E)
of B2 74 stllM Z4zF 2717 5091 AEEEe BT 7 AY BF U TR 3
d Y = (0i5); 0ii = 2, 05 =0.25 (i # j)= 7HA0, F FAe] Fw HE=
0 0.1 2
(o (B) ) (1) oo
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3.2, THEARR UHo| MRRE Ulu(2Y 2)
o g=3 g=4 g==6
ACR-RE)RE3
ISR Tyw . m=awn A7 wedx % wedx
KNNC 0.584 0.044 0.523 0.046 0.516 0.054
ANNC 0.615 0.037 0.558 0.045 0.554 0.045
MKNNC 0.625 0.035 0.577 0.039 0.574 0.040
MANNC 0.634 0.033 0.585 0.037 0.582 0.040
g=3 g=4 g=6
B BH | R B R
b i ' :
8 Lo+ 8 : 8 | :
' 1 ] 1] 1 1] }
P — i 4 — 1
g4 | g - P g - P
KNN MKNN KNN MKNN KNN MKNN
D 3.2, TEER WYo| HERS 11 (2Y 2)
oF o] LS F7MRC wet (1,1)'9] ke g oA A
AT 1 FAEF ) FRFEE VL] 159 100819 5y 1 3 Ao,
L =3,574¢ 237} & 3.13F 27 3.19 ¥ S350 gokH o] Qlrk. & 3.13} 23 3.1
3E ARl A2 ok 49945 MANNC e Aol Jze] ol Wl $4e 2
& 9k ol B, Aehd ARskulad 2 ol Qe 3¢ Aeke) ARE olgehA) o
£ 7le] 2 SOl WA BEA, oA EAAY A} 9 B} 48 A%
oA on] 1A Ae ADY] FEHE o] &sHA dethd 2 45S 7Ids] o 2L
2 3dd
23 2

A RARLR 37 o)) AdelA 47bA] WEER Y] Adese vust] A% AL
R

2, A 4 g = 3,462 1HEIP}. 3 @Du 2R 47 p = (0,0), pe =
(17 1)/7 M3 = (072)/7 4 ;ST\;_]'P’] 7:‘""' M1 = (O O) = (07 2)/7 3 = (270)/> 2 (272)/7 6 ;1{:]
o] 9 p1 = (0,0), p2 = (0,2)", ps = (2, 0) Ba = (2,2)', ps = (1,1), pe = (3,1)
o EE D2 5L TR BE ¥ = (045); 0w = 1.5, 0i; = 0.25(i # j)= 7AW,

Gir:x~Ny(py,%8),...,Gg: . ~ Nz (p2,X)
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4. B2

B R4A S EBEFQl k-Nearest Neighbors Classification W2 X592 91X]34 EAL 1#3HA
%7 RE ARl FYT o1% MM kAE e AT BEARI AT AE Aol AH
2 03 ol Stk BEE AT Atk B AToNE AR Fad S0E Wt 47
2 2ol ol AAE AEske ANNC W A0S A SHoIN APuas ARE BEIE

oz
jini)

[e]

S 433 Modified Adaptive Nearest Neighbors Classification(MANNC)
g 245 F8f Ak MANNC o] 7|29 ey 2 JA&2F
FAg = ATk E=3 theFst Byof st oA S 53l 7\3"&% Z}»«] A74
7}

N2

X OIN OL o

ro

Ud/;L Z
<]
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On the Use of Modified Adaptive Nearest
Neighbors for Classification
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Abstract

Even though the k-Nearest Neighbors Classification(KNNC) is one of the popular non-parametric classifica-
tion methods, it does not consider the local features and class information for each observation. In order to
overcome such limitations, several methods have been developed such as Adaptive Nearest Neighbors Clas-
sification(ANNC) and Modified k-Nearest Neighbors Classification(MKNNC). In this paper, we propose
the Modified Adaptive Nearest Neighbors Classification(MANNC) that employs the advantages of both the
ANNC and MKNNC. Through a real data analysis and a simulation study, we show that the proposed
MANNC outperforms other methods in terms of classification accuracy.

Keywords: Adaptive nearest neighbors, classification analysis, k-nearest neighbors, modified adaptive
nearest neighbors.
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