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normality@F 22IZ 5Lt abnormalityE =35 222| caseOf| A
==t

novelty detection@ = HEHE| 11 semi-supervised recognition} ZCt
pre-classified =l datag R Z StZ| 3t normalO|2t1! Or3 &l H|O|E{ Bt
ol'A

normalityQ| AAE A2|5t12 new exemplarE THESIC}
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Statistical model

@ Grubb's method= 1212 method, W1} EAICZEE] 7z valueS
Al Lt

o IHME, sIHUE JO| £~F levelstOf| Zt5S Bl

@ Laurikkala(2010) method= box plot&2 O| &3l outlierE THASICt

o 20| SIHL-Z processing timeO| 375t 2 2IO|2 J1HA
sparsedf 2ICt

o O|E xt&lo| A F2} ot1l dataE G T2 2}22Q| subspaceZ project
StAHL pca YRS AMESICE
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Proximity-based techniques

o HOJf 2 2| Chot M 7+d0] LI typel, type2
2o AHEstct

e computational S&/40| 2242t data =0 H|2|5t7| WH-Z0| knn
Z2 YY2 U2 data 2] A2 @.EEVJ 4Lt

@ Mahalanobis distance

Vx = )TC(x - p) (1)

o u: SUOA 2 ZOIENR|Q] H2|, C: Covariance matrix

@ inter-attribute dependenciesES E&6t2 2 attribute combinations s
Hlwg 4~ QCHCHHE Xt=0]| At
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optimised k-NN method

e Knorr and Ng(1998)0]| A2, m7li(m<k)2| O|R=0]| det= EY
threshold L{O|| /2™ normal2 &%

@ Ramasway(2000)0| A|Qt, HH|E cellZ2 partitionSt = k points2Ct
OO ™ pnormal2 2%

e Wattschereck(1994), Ct £ BHE Aot

o featuresg2| +5 S (knn Y& 20| K&
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k-means method

o A H|O|E{7} EZ| k prototype?} H| W3}t k prototype vectorBt
AYEH 27| WEZ0| ALl S890] Aottt

o k7ol HIO|E] RLEMES JOo|2 2E5t1, O| G0 RLEMESS

2t S2{AEO| 2AIO2 MASIC}

o 2t HO|8 LEHME SO Chall k 72| 2 AH S4 LEHELLI)
Helg 22 75ta, 2 Hl0je RLEMET o Zedet /1Y
FALETL =2A] LOHHCt

o J12|1 A 2ot SHHECZ 2t Cf|0|E] LEMESS SIStCt
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k-means method
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K
argminz Z |x" — ,uj\z (2)
Jj=1nes;
o Zt SAAD clusterO| A 71 & H7Z|e] H2|E BRI 5L =

C

Z|£0| normalitye] AAE A2|5t1! knn BHHE29| global 2|2}
Mol 240l Saio] QUC}
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k-medoids method

@ Bolton and Hand(2001)0| fraud detection &AS 2|l AR

o SAEO SHE HAULZE ATV| 20| k-means| ALY JtE
poor SRAHSE AYEA| Y=t

e O| W20 outlier detectionOf| &2t 0|C}

o S}Z|2F k-medoids 2| AL O(n?) 9| iterationE A&l A|ZtS
k-means 2| A% O(n )EEF Z0{ Cl|o|E] 0] 2= HS AefstA| 4t

Hu
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Parametric methods

@ MVE(Rousseeuw and Lroy,1996)2 C|O|E{ & LEIO| C{CHyr [0
71 22 5| 8L&|= ellipsoid volumeS fitStCt
@ convex peeling(Rousseeuw and Leroy,1996) = data &Z2| 74
A2 E] ZfOFLZHCE
o 2i7fo| S0 2012 &5t Dj2] B3 A%0HT ot 22
HS0| ZHE 7=t

= o |_
o normal S 20| 7= SHH0| et

o 0| SO|L4E surfaceS AlEa7| 2202 XYM 22
molc}

-l
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pruning and re-fitting

° n
> (i) (3)
i=1

o Torr and Murray(1993)2 2|9| &2 2|A3lot= SO 2 IQIESE

I\/Iedian,f'zl(y,- — A,')2 (4)
o 9|5 2435t WHE 0|4 47t 48 1) i Aoz
LHEtStCE
h

> (i = 9%)iin (5)

i=1
@ least trimmed squares approach(Rousseeuw and Leroy,1996)
o B2 H| convergedtl O|AHQ| 27} Ok ff AL 7HSSHCH
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Non-parametric methods

@ knn,k-means, convex hulls and regression 25 C||0|E{7} £t
2Es GE0s 7ty

@ non-parametric 2 RSt 24

@ Dasguspta and Forrest(1996)= machinery operation2 2 O] & EFZ|

o AAIEQ| H|0|E{ =S machinery operation@ 2 A Z& string(binary
vector window)Z Q=11 117450} O§X|GtA| Q42 detectors2
orEct

o MZ stringO| detector?} O z|5tA| L™ O|AH O =2 THCHSHC}

ro
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semi-parametric methods

@ semi-parametric =2 local kernel g
o 7{d0f 7|Btet HRHSZ input 37+ Y&
BH9 olAlMoR 22

Gaussian mixture model(Roberto and tarassenko,1995)

p(t|x) = ZO‘J x)pj(t|x)

o M2 HY 9
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semi-parametric methods

extreme value theory (Robert, 1998) 2 Gaussian mixture model A&
O| A (extreme value)7t 9| 12| B20] LIEtH

Gaussian mixture model(Roberto and tarassenko,1995)

p(extremey) = exp( — eXp(—M)) (7)
Om
O|¢ZUSE 7| ASHU BIE B2 A8
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semi-parametric methods

Tax et al.(1999)2t DeCoste and Levine(2000)0| support vector

machines AlZ

o Support vector &fr= O|HEY 2% S+= HAUE
n
SV =sign( ) «jljK(xj,z)+ b) (8)
j=1

Ke A2 &= L= S22 2,

input
o J|AIEN RITH ook R0 =2 AR (H 41 0|44

=78 1)
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supervised neural methods

o Nairacet al.(1999)2} Bishop(1994)7t Ct& I EE2 single hidden
layer@t At

o
Error =3 /[yJ x; w)—{x)Pp(x dx+2/[ —(tx)?]p(x) o

(9)

yj(x; w)= function mapping, tj= target class,be bias, z&= test
input, y; = actual class, p(x)= unconditional & Y&
yi(x;w) = p(tj|x) & T error?} 2|23}

p(x)7t 2H error &7t HIER 0| THEEIZ FCt
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Hopefield network

@ Crook and Hayes(1995)7} type3 novelty detectionOf| AtZ

1
Energy = —5 Z Zx,-xjw,-j (10)
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decision tree

o decision tree= CHE SA| Y-S &2| G|O[E{0f CHet A
2|Aj0] Weg}

@ curse of dimensionalityOl] SaF2t2| Ot

@ Arning et al.(1996)2 {4l 2d BIHZ 7|89 2 pruningE A=

o H|O|E{2 sequence2 ZA[SID 2}0|A BHAE AIR3| A2 Ao
ZAE[AUE H2o| FAMY HlW
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rule-based system
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Hybrid systems

Smyth(1994)= hidden markov model2 MLPO| 4-&

MLP-= back-propagationsS AL23f Ct2 ©HAE Of| AFStCt
MLPE AlEISO| 217 HHRIS 20| 28

HMMO| AEl HAHES correlatest! EM &1n2|2E AZ5| O
2steict

I
ujo
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JAM (java agents of meta-learning)

@ Columbia CHSt(Stolfo et al., 1997)0| 5712| HAle{d HIZH S st
OF7 [EllZ{of Z9f

o LISt REIS AESH 2E
dgotet

@ ID 3 decision tree, CART, C4.5, Ripper, naive Bayes classifier0f| 7|t

o LIS 227152 AIZal Z2ZLS Um 71 MBSt Hade
Aottt

o

PSS JHOl A|AE BRigkS

o
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The End
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