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- o7\ M QBXIS, A, AEY, 9NA Y12|E S CHy
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HIOIE OFO'E =0re| el
— Gartner Report S0|A GH|O|E OFO|HES 717t ZEefo| 7+%
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Knowledge

H[O|& Orol'd =+t
H[O|& Op0l'd &2 E (

SHA X4 A (data mining)

O &l XAl (A A0I0F OLS)

-

il
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ox &2

Of
[ex
S

tor 100
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H[OlH

2016-09-30 CBU / MIS




Artificial
c ] _Databases
Intelllgence -----
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e

CIOIE Or0ld 8¢
~ HESHHIZLIA 2HO0 S o1Al Dt O
« 2R 0I5

e DW + 11 2| 28t Xtz
« Garbage in garbage out
— Good mining tools
— sd& 00l
5t RE2F HAY AR X2

—/ —

I

0 |
[l
o
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OLAP 1} Data Mining

+ GJO|E] Oto|Y 1t CJ0|E{%Y o5t &)
— H|O|H Of0|d 2 H|O|E HOStRA L S
H =2 Tt 2o|0f olsf 27er &= gl= 2|0 A= MER X4 9
=) =
— HIO|H Of0|d 88=2 DW dA =7| THA 0| S5tA 102 k| 0
Of StH, G|O|H Or0|d ==& O|O|H YOSt ALe| HA ALE
Zrokstof fet sl 20| Hrarxl
Hi2f H}O|EQ| T &2 H|O|HH|O| A0 A H|O[H OF0|'d S&2]

43 Oj2 DWO| 7X0| 2 o|E
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OLAP 1} Data Mining

Data Mining

-DW = OLAP/DMS| J|8t I &2
- OLAP2 DMOll K8 HEHMZ (S A)

- 8FAE X|A2 DW & DBOl N &
— | g0 As cex oo

[HLEEy R B

DB or DW => o 1t =3t
~__ /

11-01-2002 AA™H 2 Stnt 9




OLAP 1} Data Mining

Analytical
MEE;)%‘;‘I’Zgy Tools Used

SQL (Structured Query

Language) for simple

gueries and reporting

Statistical & OLAP

for summaries, analysis,

& forecasting

Data Mining for

Bottom-Up classification,

Methodology clustering and

predictions

2016-09-30 CBU / MIS 10



Data Mining L2 Al A

e X|Al Bt X O 2 AMO| {|O|E Ofo|Ll
— GlO|EJHIO]A LYo T ATt RHE Hof X
23t 0|02 JHA => QIEX|S
— |4 0| THA

E == (data selection)

1z

I
N
rlo

X[ (data cleansing)

L2 Z32}(data enrichment)

3 (data transformation) EE= Q13 El(encoding)

{A, AL TR =4

0| ' (data mining)

A (reporting) THA|

— HO|& 00| Jo| = HIO|HZRH A3, ASMEH, &F

— O H oy
EE—' o= EF?_:'%I'

> M m m m m
o\

([
|.|IITIITIIT||TIITIIT|
R =
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Data Mining L2 Al A

+ CO|Ef OFo|Y EA} (Cycle)

= Business
— =H=ER =2 Domain Expert
l DW & DBs
| Il O S} 3|-O , -
Z st Hl0IH Ol . Hl0|E =H] Data Mart
E ? é Q= HIOIE
Data Analyst
Model Building
& Testing
_ Java Developer
24 g
= UG H R[St Data Analyst
No
ngd

End Users

2016-09-30 CBU / MIS 12



Data Mining L2 Al A

« Ad-hoc vs. Repeatable approaches

— Data mining tools: ad hoc data mining
* One or two (data analyst) users

- Extensive overhead of extracting and preparing data for each data mining
exercise

« Data stays in the files or databases
* One-time results; not a repeatable process

— Data mining infrastructure: repeatable data mining
« Many users throughout the organization
« Data stays in the databases or DW's
« Automatically sift through data to find new business intelligence
« Enable applications with predictions and insights
« Data mining benefits for non-expert(s)

2016-09-30 CBU / MIS
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|:||_O‘L_IO‘ |:|_Q|. = =
o—l /| o TT
]|_O|L,| jll:HO E |_C>Ql=' |:
O = o o L
D= = =220}
2= A Association rules generations SHtL 24
association
=& SIAZEHUR EFZ0OAH &
classification | At&IJIEt =& NE=S=WL
sl A Y Y M S
HHEEAIZNEZA
T EA aAlFY INES A [Feak=;
clustering K-means algorithm Web -2 Jf &
OlAl_D:I I—i |,
= XHIH & Sequential pattern analysis AZEIHE S 0l st bl =4
Seq. patterns
= AMHAE=ZA =HetE W=
forecasting sHEA T=R0=
Abedl D1 8t 3= 2 (case-based reasoning) Mo S SEHE S
MEY =
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o B

A2t 2 M(association analysis)
— of O|O|H 2 C}2 G|O|E| ArO|2| #AHE0| UZF= &= &
- A& A2 X=Y2| HE|l= HH E
o 0| £F20|AM X=Y2| 2|0|= Tt ot nZHO| XE FLO{SIH, Y A FOie 7t

30| 5= 2ojg

— X[X|Z(support) : TH| EZHHM SO{M XUY 2=50| 2 LIEFL
= EHMME0| H|E

— M E2|[E(confidence) : X Z&dt= ETMM SO A YK Z&5t=
EZXMO| HIE

- "1 L-—

Transaction-id Time ltems-Brought

101 6:35 milk, bread, juice Milk=Juice= 50%2 XlXl& 2t
792 7:38 | milk, juice 66. 7= S=I=S IS
1130 8:05 | milk, eggs Sread :;g}ceglc fé/l ;'; ﬂgﬂ
1735 8:40 bread, cookies, coffee
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BEVERGES

//

CAR/BONATED NoNcARBO{TE\
COLAS CLEAR MIXED BOTTLED BOTTELD WINE
DRINKS DRINKS JUICES WATER COOLERS
beverages =desserts &£ ORANGE APPLE OTHERS PLAIN CLEAR

desserts ~beverages S Ef 2| M EHE S
MMSIX| = 2 =T 9 oL}

Healthy-bread frozen yougurt = bottled water

EE = Richcream-brand ice cream =wine cooler DESSiTS

ICE_ CREAMS BAKED FROZEN YOGHURT
RICH CREAM l REDUCE HEALTHY

28, #HOPIAM SRSl A P

fujn
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JEoM &= eS| 7th[Ee|El= Oil® A0, EH

— O|O|E 2| H(quality)=
HEl= HOlHe 55 & |2}, ClO|E Z0{Qf Lol 2F

O L
A HOlH =24 &1 23 e 2ot X7t Tl = UL

_ I:H_I?I_TI?I__ oo o H =
AHAE RO 200 SH2[AES0M 2B5H= HO|HH| 0] A
0= oSt=F0f| =TTt Jho| EH M 0| HOFEICt
- EMMMEL X2|x XLt AL 2o 2olof) pAE £ 9
On, O|A0| HEd = O=F O 8A =A =Lt
- &=20| 2R E o2 XH0|M 0|20 F 4 ICt J22E o
ol X|&E 7K1 B &S Z 5= A0 o2 = UL
S SESHCE [IF2kA] O3 7| Qo2 B ¢
7
=
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=5 =22 2dlA (0l2] 2EEHN US)=

— classifies data (constructs a model) based on the training set
and the values (class labels) in a classifying attribute and
uses it in classifying new data [Jiawei Han]

- HE S0, AEIIEE dHS DHEZ “poor risk”, “air risk”,
“good risk"= U0 == 22 E

— D=2 4o} ZHEZ|(decision tree)LI A& =2 &&E HENZ

HAIE
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Z2EEd

— clole ol cHet

ol

= =S Ec| gEiE 2ttt H&st A

.
Rl

ord
<
r
rot
ox
HT

married A}

salary acct balance

<20k />=20k >=50k =5k
<50k
<25 /

poor risk  fair risk good risk pPOOr risk age

=25

O3, A3 S 80l tHe ZE Eal o fair risk god risk

0[0

2016-09-30 CBU / MIS



H =

— I

/Historic m

Mtribute/

_  

Buy my Product?|

\.

Name Income Age ..... .. 1 =Yes, 0 =No
Jones |30.000 | 30 1
Smith |55,000 | 67 1

0
Rogers (50,000 | 44 0

Cases < Lee 25.000 | 23

\

P e
Predictive Attributes Target

Xm Y
S —

Classification : (1) model construction

_ Attribute
Supplemental Attribute /

2016-09-30

CBU / MIS

- Model
Functional
Relationship:

Y = F(Xy, Xy, ony X.0)

26



HHEH

(2) Classification of new data

/Historic Data
Mttributes

- =

| Buy my P, oduct’?1 Functional

Name Income Age ..... .. 1 =Yes, d:NO Re|atiOﬂShipZ

Jones (30,000 | 30 Y = F(X,. X
Smith [55.000 | 67 (Xyy XKoo

1

1

Cases < Lee 25.000 | 23 0
0

\.

Rogers |50,000

44
New Records

\Campos40,500 52 ?71 .85
Hornick|37,000 | 73 ?70 .74
Habers |57,200 | 32 ?70 093¢
Berger (95,600 | 34 /2 1 65 |N
/ /\
Predictio Confidence

2016-09-30 CBU / MIS 27



= — LtE OlA (2)

ne weather data with ID code

Input data
IDCode | Outlook Temp | Humidity | Windy | Play - Outlook
A Sunny Hot High F No - Temp
B Sunny Hot High T No _ Humldlty
C Overcast Hot High F Yes ) Wlndy
D Rainly Mild High F Yes )
E Rainly Cool Normal F Yes Target AttrIbUte
F Rainly Cool |Normal |T No - Play
G Overcast Cool Normal T Yes
H Sunny Mild High F No
| Sunny Cool Normal F Yes
J Rainly Mild Normal F Yes
K sunny Mild Normal T Yes
L Overcast Mild High T Yes
M Overcast Hot Normal F Yes
N Rainly Mild High T No

2016-09-30 CBU / MIS 28



= — LtE OlA (2)

e Which attribute to select ?

Outlook

sunny over | high Norrhal false true

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
No Yes Yes No Yes Yes Yes Yes Yes Yes
No Yes No No Yes No No Yes Yes No
No No No No Yes Yes No
No No Yes Yes No

No No No

No

0.48 0 048 0.5 044 038 049 0.24
G(E3)=0.32 G(™)=0.44 G(®EH)=037 Gf=038 Gt=05

G(HR)=044

2016-09-30 CBU / MIS 29



= — LtE OlA (2)

e Which attribute to select ?

iy

COutlookc>
FANTIF AN

Yes Yes

Yes No No Yes
No No Yes
No No

2016-09-30 CBU / MIS




H

L

= - L& OlX (2)

e Which attribute to select ?

ﬁigh Norﬁﬂ

No

sunny rainy
overgast

Yes

Yes

ﬂse tra

Yes

No

2016-09-30

CBU

/ MIS
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7tO[Ml& &80 gt PEk(Chi-square)

|(Entropy)

A~

K| L X]z=(Gini Index)

|01

I

NIJHA -0l AtE S
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G(Setl) = 1 —(

2l 40| T
A TH

A BO| 7|
PS(IEEEAS

IAp9| 7Y

A &

2=RT
A A2

| I
2
= 0.69

=

1.2

SRS E

3.2
1-(5) - () - () - (3)

KILIAH == : CIOIEHA A 222 45 SHEAFEZ W A=2LUE EE
A4 SHESZ 00 12D, 0 = 100 DR S 2= A
g (RAaosp F o A0 FhS
S < F -EY/ EXL S Py B
4.2 4.2
:1—(5)—(5) =05

Set4

G(Setd) = 1 — 8 (§)2= 0.88

33

8
CRAAAAAAAD

G(Set3) =1 —(
1-(3) =0

a0 Il
SEEIPS
2

CBU / MIS
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H =
L T

No, No, Yes, Yes, Yes, No, Yes, No, Yes, Yes, Yes, Yes, Yes, No

Mh > G = 1 - (9/14)%— (5/14)?

su rajnly high  Normal

Outlook

Yes Yes Yes Yes Yes X|L| ZtAZo| [ Tte
Yes | | Yes | | Yes Yes Yes (=, o s FH 2¥3te)
No Yes Yes Yes Yes OutlookE 7|&2 =2
No Yes No No Yes split
No No No Yes
, , No Yes

G(sunny) = 1 — (2/5)%= (3/5)

=0.48 No No
G(overcast) = 1 — (4/4) G(high) = 1 — (3/7)%= (4/7)2

=0 =0.49
G(rainly) = 1 - (3/5)*- (2/5)* G(normal) = 1 — (6/7)%= (1/7)?

=0.48 =0.24
Gt A = (048 + 0 +0.48)/3 = 0.32 F 7% 1] = (0.49 + 0.24)/2 = 0.37

2016-09-30 CBU / MIS 34



H =

— 11
&£ e GlAl
Rid | Married | Salary Acct balance Age Loanworthy (class)
1 no >=50k <5k >=25 yes
2 yes >=50k >=5k >=25 yes
3 yes 20k...50k | <5k <25 no
4 no <20k >=5k <25 no
5 no <20k <5k >=25 no
6 yes 20k...50k | >=5k >=25 yes
Salary
20Kk |5 >=50k
class=*no” {4,5 } age {1,2} class="yes”

2016-09-30

class=

P

0” {3}

CBU / MIS

{6} class="yes”




(unsupervised learning) & Ef

- rAret Y EEE2 €2 A5 HAStE M2 CHE HZES2 BE
50 BhXIAE; A55 40le M2 EXX| Es

~ SX|CI0IE{Y W, H2|0f HIEHS £ QA TS ALZSHAl RAY

:

|
A
0k
EX
JI
o
L]
0|

(k-Means algorithm)O| =2 At =
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K-B L12|5

- HSt= =AY Il kE Y2l= HE

- K7 2HAHE {ot Stdt(means)2 = Y 2|2o| k7l 2ZE A
E_Ili

- D= 4IZEESS S I EL 7H4 = 7|8e 2 =0T
= A HOf| Hif K]

— 2 2E{AH2| 70| TAI L =

- CAl ZF | R EE ZASHY S20240] 7HE 72 S22 HO
HZCEE HYK|

- g ZES2| HEO0| O O|d O|FO{X[X] gi& W7HX| Hi= =<
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- YUY SO0| HEXN o2 HMot= 42, O|S2ERH B Tdst= s EA
Of]: A2t Hi7tL| EZHE MO A {milk, bread, juice}, {bread, eggs}, {cookies, milk, coffee}
= of JH0| &H= 3 LE5H0 Fofjet =/ =2 AR A(sequence) &

- ol2 D2o| TOf A|BASOIN BIHSI LIEILLS 22 ABASS MO0 0|25
IS0 TOf HEE ST & US

BICILE2| HH JI= data

NHHS O0HII=

1 {AHA=HI} => {02213, A ESR0]}

2 [HE01I1 => [0l E213, 25 AH| 2 )
3 {AEdItd} =>{AIZ0l0F)], S ZHAIZ 0}
4 [(AZS2AHI} => PHAERI0}

KX & 50% Ol &S] &=Xt IHEI S ?
{22101} => {02213} and
(A2} => PHAESI0l}

2016-09-30 CBU / MIS 39
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- ZF= BRI S 8O LS UT EOp|A HO|EE &
Mot7| 9lotol Qa| AL EIE YstH el =R

- 22 30| H4S0| i3 B40|1, £8| 1 W4ES 2E S~
of H42 LS, 1 22 742 3|7 (regression rule)O]
ot &t

— O:| .

3 8o tiate] il A% E W 2ERRE o7 ATGEL T A

o
ALkt a1 A} . (patientID, test_I, test_2,...,test_n)
3zl e] A= 55 pefal ) al, P=f(test_I, test_Z,...,test_n)?_] S = 39
ot 3 71 =l Q] W eese_ioll tiabe] A3 Q1 A 5ol
S A3 3] (linear regression)‘ﬂ'fll B a1,

il

Jo
Ps‘
flr
ji
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| & B (curve-fitting approach)

| E
A O

_I10

[ HIOIHE =&

(unsupervised network)2 2

XA A -2 % (self-adapt) &

4+ oloo, HlolE2| B tfsto] b m

F AT EQ|O Ti7|X| 7} )

—
o
—

F

S
=

2
o

S
~

= A0

]

10
o0

3

— c}

, Ch

2l

P

-
O

al

1

— 2110 thet 230| 0l =

S
~
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QMR 22|B

FMX &1 2[F(Genetic Algorithm)

- B 70| D4 2 ZQ0| 2 BIHE e Yo| HA
7| ¥l(randomized search procedures)l| ot &

- QIZro| R VEE BTt EaE|EF22 ERIIN(Z A}
A2 EHE HChaf Holo| XA A(cross-over operation)
= TAOIHAM MEZER /A GH)E g5l L7rHA Rot=
HZo| 82 P

- Z|Z20|= HO|H Oro|d= flet d8st 22 87|

oo
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9

UY S2 EESHs OP|Y T £, DT AH L AE0| R, 12|1 HHEE]
of A7 #0[0tR % I WHQl SO C|Xtelo] AtBEICt
- 28 - DA NEIHK BN, AT £F FAOL MY D EX MEH 22 38

, 528 aid=8 B7L A g £l
- M= - 7[A, 298, Mzt 22 Ar=2 A, M=ugel =& 24, A48 oy T
Z fM, MEZ CIAR (ES01 1240 gArtS st Ata A dA) S0 AL E
C}
- 9|& - X|20|| Cfst 21t &M, HY LM X2 20| %X}, shxto| ofo| BAHE

=4, FHAES ol8¢ M 7z 28 X[= S0 O| &=Lt
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DM — classification
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[HF=2| O0lE =72
- IBDA, 2AHY X EF, MFY Y, AXTH, S
gx0| 7|8 52 XY

- AMEX QHEOlAZ = T F & dush A4} 7|5 7t
GUIZ} AFE =

_ MEiMoz 289 mz Jafal

= =1 —1—
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