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XA HEAFE (

Dr. Penzias) 1999 1&ol ZHFE = (Computer World)
4 «dlol&f ojold

Ex|Aete] QlE FollA 2oz J|HSoA e S2eE Zolct a2[i 1 7|
AS0| st A= DAHESe ZE HE= HFLE 7 SoilAM wEelol 22t=0{F Zdolof, at
efofl Xl= of Z|¥o| oiolg ojoldat OARE flet E=H| HAS St UX| Rk O 7[ES
HEEAl =4HE Zofoh. 2t Sich [Groth, 2000]. Sith= Of B2 DASS &HESIH= 7|¢dE2
oofeh 4 Stoll oS o cfgatsE 2 Jidst 5 As D4 E2] 270l thal MHESHD whE of
32 ofioketch. 27| fIshME &l&sta Fatet opAHE M2ket o2 JHX] Aol ek HAEg
oIAEEE fIT 2ln] As Le E F2 X4 (Knowledge) E2 ZRZ & F5foll |ict.

dole{ololdel MelE 7ZtEts| Me|stM ctsnf Zct. ololE 9 st A (Data Warehouse) L H
O|E{O}E (DataMart) otof| & ZH=|0f B= 24 glo] O ATt z= 2|7} gict.

O ol®R= 2 HolEe| EF0| HF Wist =S&siM E& AtzE0| I HolEE olshsky |t

=
of < =7 W2olct. Hole BEMIIEE 059 €t FEUS MESIH AS EAS sict.
Je2{E2 1 ol2le| Ho|lEE2 XZEo| E =Fof sHHE ALES o oA == A7t =9 w5t
A =11, O AMBSHA 22 HolHEZ25E2 oo U= HELL X4 S8 =x= 297t £ st
A=t dolefolold2 ZE HoIHEZFE & EUX 2e 788 dEE2 FEo= oty
2 Usoh 0{7|M R8T MEEE Algo] olalie = UL &8 &+ Us X Alel Hel E Lotct
o gElol o2 7E¢ iH, MEZ2 HWa, 2oz oM & = U= FAM Solof ol AH &
Aol ojAatd™Ho|Lt otAHE MEF Sof g8e 4 Uct o|yE X[Alg FEiUes HH2 o™ 5
H 7|83 O 7| AAEHS elojste Aol ot 1, H[EHA ZALL 1tEE o[ &8 EAst=
=AM SolM Fo|zl MetE olsiistl O S™st EHE i Zst7| ¢ls5thod 0=|E1 stE Fofe| uh
=2 X85t ZHQl Y g olo|sict. ctA| sl d|olEotold2 SH S, dlolefHolA, mHE
QlAl (pattern recogniti 2to| X0 (data

Al on), Z|AIESE (machine Learning), CIOIE| H|FY (
isu allzatlon) 2|l IMEs HAZ|E (high-performance computing) S22 &2 o8| &2
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QIE{tllm E4&F HlolE{HolAe] WEHEZ olsl| 22iel HoleHEe 282
Hiole =2 Ao "eMoz Lo|gtot Ho[Eolojdel M2 HE o EAslxict. olo] Mo
=LA  EolollAM CRM (Customer Relationship Management; I0ZH 27| Zbz| A|AH)
7|e2 AMEED A2 ESH HO|IQHI=ZX| (& Y HIO|2QAZME (bio-
informatics))2el 2=tz ¢Qlsi 1 Fofe| YUiHst HO|EHE EA5 F" 7I§§ F2t=|dct, el U
4 oolgfel At 247} dlz| Ze|A= ojolgfotoldxt e
22 19991 A0f 3 4F 3ot =¥ ooz ofid 32 HAl
of sutgh zoletx o F3ct [Canhlink, 2000].

o| sHAlX{o]
- =/ B8 71—

2. OOIE{DI0OIE Sl EHA 3 (Data Mining Tasks)

Hiole oto|d2 o] JtX| =& & sl F&stY| sl cieket =2 = ettt o o|Eoto|
el olslE &7| ®lsll O WHES o &M ZHES| AJWSHEF [Goebel, 1999; Fayyad, 1998].

Hiolef Z=ZAM|A (Data Processing): 7&%h MEI &2 X[AE2 FE517| ™o Ho|HE M
EHSIAHLE 042} (filter), S8 (aggregate), EZ! (sample), Noise M7 (clean), H1& (transform)
St &2 Y2 Sl dFHE S SOo|AHL EAMol F1tE =olct.

o = (Prediction): FO{Zl HO|ELt ofF 2Y¥ES Soll otd YHXIX| Z2 HOIHE of et
ct.
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3|7 24 (Regression): FO{Zl H0O|Ef MEo|AM ofEH s OjolE{e] £Mo| Ct2 HMET}9

o] "Holgt &/ SalAS(class)2 SHe Hlo|HE2 SHAE 2
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=& 24 (Clustering): HIO|E{=& H|xst HM8& JI& HW=72| 2ot Ct
Q9F (Summarization): 3 AE2=Z 20U HO|EHES Ztct WEsH My 2 Frolhct
HXl 2kA4 (Deviation Detection): CIO|E ZollM CIZE H|o|E{ 2} EEsIH FH= [RSESES

o|l=M mEZ (Dependency Modeling): HIOIE{S| HE7t2| ZELSt o|&=M2 Musi= RES

M =7 (Association): HIO|Ef MEZSFE C|o|E{Zte] A MEE =Hst0{ odztMO|
Hlole{&& &3t S5l= clusteringel ¥&o|ct,

Do dH|FAH2to|H o[ (Model Visualization ): 2iCHSH HIOIE{ 2R E X|Alo|L} RHO| &5
Ao{E 50| o4& 35| olshst| ofHe wirt Act. amf X|Alo|L RHIEES Algho] FaEo =z o]

s 5t7| g Al olxto|Lt MRSz JeiHez O 2RSS LER ECt

EFAAM Ojo|E| 241 (Exploratory Data Analysis): AN el MAAH= JtMo|L RHo| MAEHo=zZ 9
I 8% =

=
ZE5kx Clole ol Tef® Edel =822 2lzke| Aol ofsf o] A= HHES FHecl.

Clole{olold el wWHESl 27|

2= SASe| E-Miner, SPSS2| Clementine 22|11 IBM2| Intelligent Miner 2 22 MFF
Al toleotoldel E52 oy Ciekstl =&et 2ME2 =M & siZst7|els oy ot
ofst diolE{ofo|d 22| EFES ARSst Uct O Y2|EFS2 ClolEololdo M2 W 2Kkt
I HEES Z0 UV 2o O5e 2rEel MElE RolHEct S5ttt o oAM= HE
Mol doleoto|del HHESS Ztcts| 2Tietct [Groth, 2000].

S|AFE ™ LR (Decision Trees)

Decision Tree &= FZ&& ZHO|L} X[ASE ofF & Eded = U= FHO
E_.I|:||_O|L<5| OI I:I|-I:H§ 0-” 7|.I|- ol Q_I-_Q_EI'— I:I|-I:H§ > H._ I |
B3z=7F S2T6iR= Ho| ko2 X|HMEICE Decision Tree & CHEAMl LTZ[E2 Hunt &
Concept Learning Systems= 7|HJ9§ st= Quinlan 2| ID3 2 ID3 L12|E&S U™ AlZI C4.5, O
2l Eﬁl FXFEol 2olalf 7Het=l CART 2F CHAID (Chi-Square Automatic Interaction Detection) &
o ULCEH.

MZAYZ S (Neural Networks)

Rosenblastt 2F Widrow & RZHo| mH ¢lA FofolM g FUEE 7|82 g st &/ 7|
(Classifier)&= 7H&et ol=of Nillson 0| 2I& A5 7|HE I miE M Zoll YIAH2=Z
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AZe sted Mduzy 22 dejo sjwo| AlRECZ MAUZREEO| dlo|eotoldnt FAFSH
ol =ZE MIEJCH MAUYZHE=2 27t Y 2RE stgel 7= Fioo MEdd =2
SUiLhol Xpalo] Tzl HlolHZ2RE Q| vrEAel st nE g Sof mEH S Fotfl o|E A Btst
stot, S&et ZMoME MeEsh Z20E o MEAY 2ol TVt ol 7T HEo| ALt
MHE0| BEFsl0{ 55 SWEA (Black box) 2 22|= 2 2®O0| Ut AlAdctzg ol o=
O|E{olol'dE flet A7 HA=lel wak=2 IAH F X2 EF/FEch [Fu, 1999]. A #Hmj= X4
(Knowledge) =& <¢let O 0ol Ld2|F JHLoll F Hj= FEE XA ES2 A=y U
A sfi=oto] M JUA M3 F= Zolct ol 7|53 7St tHEXQ o = CFN (Certainty
Factor Network) [Fu,1998] o|cCt.

Bayesian Belief Networks

Bayesian Belief Networks = AtMl ¢4+ 2o H|slf C|O|E{otolHoflM= 2l
ALZ™LERo| dHlal s AR =D JUX|= 2ot ag{et =2 diolgotold 2ot 2
sff o1Tte| dgrsko| Haljof $tch= F&O| LD UCt E5| Olo|AZAZE = 0| Fofol| HEHe!
EXE st oo 2AER J|del Belief Network ToolS olol ZFX|1 Uct. 1763H0l Reverend
Thomas Bayesoll 2|5l O|20| Ligteni &7 olsi=|1l AnE Z o Fstcte &0l UL,

lo

Genetic Algorithms

Genetic Algorithm & IOIEiE'POI"'OiIH HolHE29 7t& E8e 222 Fotf=d ALEE
o 3F MUz Zetstod HolHES 2235t st=0 ALSEICt. Genetic Algorithme Z¥2
18594 & A CtotRl (Charles Darwin) 2l —2594 7|12l (Origin of Species) 2 2FE| A|Zt5l0{ 19574
of G.E.P. Boxoll <2|all 204Xl Evolutionary operation:a method of increasing industrial
productivity 7t Genetic Algorithms 2 H|Z=LA ZHE AZAZ|=H 2 382 .

S5t 9 (Statistical Methods)
S & gt Zof thE&Mel Z{E=2 On Discriminant Analysis 2F On Regression Modeling &
ol AUct, SAHE gHES Zuo}t 7‘*2*6}'34 Zh olsll =l = &Aool = 2HH Hlo|E{olold Fofofl A

UM 2 AFESHEH of2{F0| Ucks Aol o2 X|HECh.

7|E} CIE YHE
2ol Modst Mio|e{ofold vHHE 0]2|ol| & Fuzzy Sets, Rough Sets, Case-Based Reasoning, 1

2|2 Michalski2l AQRF 22 Rule Induction 2ol UcCt.
4. H|o|e{ojo|Hde| &EFof

Information Technology 7|=0| MA dtetetof w2l Hole{ojold < &8 &
UCL OlF MZE2 &8 2otE2 ch3z &ol ZA M 7IXIZ2 v+ & %= At [Cahlink,
2000].

ofm

a. Business & E-commerce Data: 8 Qi|A Z2E QIA o J|Ef HERF AZE
aff Hl=UA Xzl npHoll sk 22 2kl Hole S0 MMECCE o|& HOIEHE st arfxel
Al Z2HE sl dlolg{otold o] AL EICE.

lo

Business Transactions: T2l YHE&ZE Ol H|=L Aol DHES| =2 O=2| HEE Helst=
T=E= 7ol ez s0un Aot DHEe| wilist YEE Sl olHEel M S3 22 b
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=L A0 ZRFH oAMZMO ZoHst Ae=S SHAl =k st ol2A 12 & 22| (Customer
Relationship Management)& £ %= UcCt

—

ronic Commerce: E-commercedlAl= OFAHIE mE oL} 2|A3 mEH (risk pattern) &2
?|st gt st HIO|EE ClF = EAE ZoHXgt D= 2eiel &l AMEs| oA
|5l ClOole{E AA|Ztol|l X elsliof st= EXS0| 53l Uct.
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b. Scientific, Engineering & Health Care Data: &t=t& O|O|E{= H|=L|A O|0|E £EC} &

SEStL Yoisict. F 0{3] 2o XS 2 ol Ho|HE2 autHel AIEE ER2 st

=

S Ctefet 2577|258 X2 th7] &4,

ACt. Ol = Hlo|HZFH Z} Ho|E St 24

o Sali7t A 2EEtet AV U= JHE &
[e]

ol
__

Simulation Data: Simulation &2 o|Z2x} AHZS SIHE sl
ot 2sH, Algs8al otH2} Simulation SsHM = HCH
Z fjo|gojold 2 o|Z, MY Simulation AIOIE

Health Care Data: B, B ME (health care organization), M5 &= (0f
gt ME)olM= EXtEo st 2E HE o D58 A Urst whHn npdE T2l

Z Hasta ct. o] HiolE{Ee #AMEZ O 7
—
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7|5 d2|1 creket oefE9| t'._F% 52 @& et 22tel oolH
0 . d2{7[ofl 1 2ofet Hiole{ Skl ofX S X[X|
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20| HlolEoto|'d2e2 JHs3Slet.
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c. Wed Data: E2 St HOES2 HE S&aXI Loish X1 Act. o g HolHE2 |
2 EQ} olo|X|et S4ut &2 HE[o|C|o Hlo|EE8 Zetetrt

Multi-media Documents: C|X|E 2lo|E2{z|Lt @latel 2C|2 H|C|L, o|O|X| S3f &2
olclof HolE{ &2 ¥ #E HE =2 BI7tst Uck Oz} oi2f cf2 AlO|Eof| X &= of
ZE|o|C|of HOIEE2FH 2o A= HEL X4 S FE5H|= ot ofzf2 AMHo|ch. (
2 HAE Ho|eof d|sh EAs5t7|7F o2 o{E 7| ofZolct.

The Data Web: XML(Extensible Markup Language) = ¢ &tdollMe| XM odofolct, 22 210
of EFFY st UEHIZ AZ=HJU= 048 ol U= HolEHE & ctF+= ™olct. o]

FI

I 0 @
wn rir o

~

AL

(s

o elzatyt HE g4o| =H Hjoleotold 2 HS o STt 7|0 2 Ao[ct.

Clo|efofold el CHEXQl A7

WMz 7|=3 =0l HolHotolde o2

| sh2o| mElE Hojo|2z J|Zof 8o
olTIutE EOi2 M2 9T Hojo| &=t ZAskol ot o

| oAM= dlolefotoldol &g
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5 alElD Qe CfEto|Lt AP ASTH 59 AR W8S AU}
5.1. 7l4|7| HE& digtw

7] ®WE thetme ™ MAOIM dioleololdel ATFE MY EstA
ct. 22§ MEE Machine Learning &2 2138 X|=2| 7| =Ml A7}
2 dolgeotoldolzle MER FAl £Ho| o4 7HX| Fofol| =22 LtERHD AT Automated
Learning and Discovery ME{0| M= HlO[E{Ojo|Holl CHSt Ctefst A E st Uct. chFEEQl o

T ZHMESe olgy 2ot

a. Mining the WorId Wide Web: Machine Learning & CHIEZAQl 9HH QI Version Space Method 2
ZrA|X}o|of "Machine Learning" 2l =& X XF2l Tom Mitchel | FEShE o Z2HEO|C} 0f
ZZHMEQS ZH2 WW (World Wide Web) OlLt w2 MHEE =2 Cf2 QE4l &A (Internet
Source) 2 FE FEet X[Ao|L AMAMES HM FxEAQl HolE HolAE 7=
st= Zolct. o] Z2MEJ} MZXoZ2 st =M 2= WWwo| ofx| S C|o|E HOo|AXH
Database Query Language Lt 1¥€x F& SHHO =2 O|O|E HO|AE CHE = Ul =t

b. Searching by Content and Data Mining in Multimedia Databases: O] ZZXME = HE|O|C|
of olo|E HO|AZRE WES ZHolll= ot oSt dolEf Ho|AE 28 MZ2 dlo|Eojo]

d YHSS JHst= Aol

c. Data Mining for Manufacturing: O Z2HMEQS| ZX2 AH SHZTOA HME 2t 2dAd, M
A AHZEZ (production scheduler), & 2P =H7| (Process controller) 51 &2 A5 &
M A|AHEL (autonomous decision-making systems)= 218 7| =M el ¢nz2|EZ2 AFst= Aot

d. Visualization of Massive Datasets: O Z2ME+&= SH AL, QX Al2[sHAL (cognitive
psychologists), ZAFEl At S ofz] FotoAel MEJI=0| st F=dlsk= oAFolct. 2oy
St HolEf MEE 25 Xelste W2 AlZto| o ol ZEls HWE otHzZt & A4 o=z

MHEZ| Zol22 dH[FH2lo|Mo|Ms Ssf HUSH HIolH MESS AEcz2 EME 5+

H1orir

= 5t= 70| o] ZEHEo| 2xo|C},

5.2 IBM

IBM2 dio|Efolold off chHst A7 =EV|FE FERQl derg s ftct. olol IBM2 ||
Efotold Z¢Ql Intelligent Miner for Data 2F Intelligent Miner for Text 2 AS3A|ZACH.
Intelligent Miner for Data = 02| 7IX| EXM&2 sl 25| flsil o] Ctefst ojo|golold &
12|52 AMEsta l2ni Intelligent Miner for Text £ =222l FA Mu|A, o K, & S3f
2 HAE AAZREH HEE M £ U= 7|52 MISstn gct. 22|10 IBMT.J. Watson
TaoM= ASSHA ofe] dolefolold of st AFE st Uct. tf EXQl A7 202 Cf

of &t

r

iff]

2~ 5H

a. Biolnformatics & Pattern Discovery: [IBM 2| Computational Biology Centerd M =335l
ct, EXI MEsHmolecular biology) @2E2EE =ZMESE2 &ids7] <& oz A=
(computational techniques ) 2 AFE35I AUCE.

b. Data Mining & Decision Support Technologies: IBM 2| Almaden Research CenterOo| A <=3l
st RUAct. of oAFe| =mX2 Ylish Olo|H Ho|AZRREEH FEF EZ2 YUrst= o =&0] |
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Ct. AlSstE HIs=2ZK= Ad =™ ©HE (association rules), XAt Z|E (sequential
patterns), &4 (classification),2t AlZF #E OlolE #& &4 (time-series clustering )
0|1 o] 7|52 Intelligent Miner for DataS EMA|F|= O ALEICH

=2
— o o

c. Image Information Systems: IBM 2| Networked Data Systems depar tmentoll M =35t0 U
Ch. O 79| A2 CIF EoF (F4] s, O|AIE &2 AlZt ¥1E H|o|Ef, ARl o|o|X|E2} H|
Cl2, olz M olo|Xx|) E2 <6k ZIEX 2l content-based query 2F HIO|E{Olo|E =g alela &

5.3 00|32 A~ZE

olo|3 2 &~ZE 2|MX|2] Machine Learning and Applied Statistics Z&0IAl Hlolgatold of
st A E st Aot 35 AFe =M IH F 7IXZ L A Hus XAS2e2 stage
T A= AZEQOE EE= AHo|Ch CHA| L6l AZEQo7 AAZ RHES FHSIN, HEHE
2 F&5tH, Hol= 4o M3 st= WS 2o|sict. & #mj= olole 24 7}=0| H0o|E{E ot
Z & olsistn EME £ EE ZoiFE £2 tt=£ Zolch

=9 a2 Z[AEE7|H sAHEAel J|HE Sof #WED ciEel HojlHES XM2led
qUes Yn2|ES Jiest= ZHolnf ct2 2T EQ oLt AiEHEZ F7| 2[5 o= (prediction), ClO]
B 24, ololeotold Sofl tist M2 HIAYES| 7Hest= Zdolct. =8 Ho|gotoldel ZH4
2 282 sl Addo{X 2| (natural language processing) 2F S4A42l4l (speech recognition),
LI A (handwriting recognition) E0F 52 &12|& 7HHS =& HO|E d|FA2l0|HS
?let M2 m2ictls MAlstD UL

5.4 California Institute of Technology

ZHel (California Institute of Technology) 2l Jet Propulsion 9720 Z2ZZl Machine
Learning Systems (MLS) Z&0MlM= F=Z NASA 2F JPL instruments =25 E HME= 2letg o o]
B (scientific data) €2 Xt= 24 (automated analysis) ol M2 £ Uct. I&2 Holg
otold, @& oAl Ozl Ats 2F ¥ 2 A (Automated Classification and clustering)
st Z2 HAaY g o|3std =t sHE HE AARSE JMdstedl X&HE = o 286

2 s &5t SHE FUUCH

L I Az A

DiamondEye : Ol B|A3 9| =X2 AtMCh o|o|X| d|o[efotold AlARE 9t Ln2[Fot 2=
SIAESEME JHLst=0 Ut o A|AR2 nfstAE0| 2=t HAALE Skt &= o|o]X]|

Bl2RE 150| Yste XMl SHE WA £ UES of =t

Neural Net DataMining: Ol Z2HMEo|M= AMALZE (neur 7 2
ol 2l #sk= ClOo|E{& ©otollA| O|HSHK|EE ofF Z 25t HelEs8 wAHsS=s HHES 7
ACH o & &M ol sl xHe 2EE EH™EH G0 il =2

|
st=8 YdsStE Ao|ct.

Ty

£
I

Temporal Data Mining: O| EiA32e M2 A MMESZHEE {2 0|0|X| (remote sensing
imagery) = 25E 23511 RSHQ &M AIHAES0|L IHES AISHLZE Fotlls ¢I2E
o AZEQE JHEst= d Ut o dIE[F2 XS0 FFMe MMEEE E2 10 5
Zlo| O|O|X|2REE =25t HAMES AIHES ATEQ 0o MFTERS Ed LHEY = JYEE
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sl Z=ct.

Oceans and Atmospheres Data Mining: O EfA3 2] =X 0ig] Cltst X|7E THEsSH=E 2F
Map X[&of U= HAMSol|l 2lsl R st S2kat A2 (spatio-temporal) el CIO|E{ES
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