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(Technology Review) (& T 52200241 H HTD
HLas 5 N )42
AR A
¥ ¥E24E (Data Mining)
K BUR 3
AWl e %% (Biometrics)
55 H AL
Mot AR (Microphotonics)
fETFREFAAS (Untangling Code)
Plas Nt
TN A2 (Microfluidics)
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T A—BIRIZIE?

FAERZHARTZIA) E X, AHEEA EAA IR — Pk 45 1)
To find / discover / extract / dredge / harvest . . .
Interesting / novel / useful / implicit / actable / meaningful . . .
Information / knowledge / patterns / trends / rules / anomalies . . .

In massive data / large data set / large database / data warehouse . . .

-_ Knowledge + experience

Knowledge Information + rules

Information Data + context
Data
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At 2= BIMBIEIZHE?
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W BRI R EAR A2 IR BOR LIS T A AR AR SR A
> HILRAR, ASHFZHMK (Drowning in data but starving for information)
s WEERE
s B B ]
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H IR EA: Bl ERE

= E.F.Coddm## stk Al
> YA (Categorical Model) : KHETiE g FHR IR, WEif]
ST ES = FHIRE, 2 4855t

w2kt (Exegetical D

> B :

Stage 3

Stage 2 .
Stage 1 What will happen ?

DL R FAE

What happened ? Why did it happen ?

Human Discovery Machine-assisted Discovery
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HibBE DA HitF

uMAEEEIRRAEE
o BRI AR

= HAESRIEANE . A EE RIGEHE (Primary Analysis)

> B R e A E 4 4 "

ondary Analysi

s BRI

w HZE BRI
o MR, Gethe B A ELO S RS 5 8 B A HR SR AR AR
- EMRARBERG X REIEORS T, EDA)
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[nterpretation |
Evaluation

( Data Mining
( Transformation )
Preprocessing | I
Pattems
n

Iranstormed
Preprocessed Data Data

( Salection )

Data larget Date

An Overview of the Steps That Compose the KDD Process.

- “from data mining to knowledge discovery in database”. U. fayyad, G.P.Shapiro and P.Smyth (1996)
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1T

AT IR
SR, IR, USRI A, AR VR A — B
EEAH i S Binning) . EK. [N
CACITE 9B
AR . BT ORISR
CICITRIE K
WAL I
Kb fe
W DB A RIS, 3T LA BUA ) S (4 B 45 R
LI TR RS
K
BRI 5y, AR R RO T e R R )
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MIEFZIR S IEPRIRIERR

RZEMEHE 77 (Exploratory Data Analysis, EDA)
R A EEYE, MIEEEEEM SN &
PR TR S E Y e
“br” Hidm
FEAES
e v M4k (a picture is worth a thousand words)
WESN (FiE=14F + kE)
R EF RIS (HHARE R — X Fdi el 7 iR — < i i ? )
JNEm Tt G g mEs A B AU, b A7 2o Bt T 331E)D
W7
givte, WIME. HE. R E. T E. BE, WE. HRXREE
it B, ot BEOTE. s RS R

R, anZgss
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BIRIZ IR RAVIEMN

MR —MEREGE A O, WRE S TNEAR, (RO
BE L X TR e s A Kt e A ) P A BCE SRE 7
ML EVNIE T Fe e

H RIS EARAF IR He A0, AR AR B RS AL

AAELERR YA [ RO TR BRSBTS 24 1 B % P

ey i 4 B ARz

TG TGOS, g SR lift

T PO R R SRR, ISR B AR AT )

~F

LA (Over-fitting) (1)@
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T AP ZHIEZIR?

g#

FEEH (Quantitative Analysis) )7 EFAEMIE ST &
AR ECA T, H IR AERTE 1 e &2t i) LA T DL 45 250 i 12 98 0
I (1) i) 78
AR R . BR K Z4E 02 HE o fr TR FE NS
IINERBR AT AR B St o A T VA B A AL, W i
SRR 8 MY 55 n) /G v B R T2 R SRR I DU g e, 451 2
U B R A 2 )
S TR ] R (1 ) B/ B
BT A R A R G 2L )
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JLA BRI

iRl (Model) vs B, (Pattern)

HARIZIE AR A H Bl 2 IEREARZHE P RS 4zt (Generalize) F]E4k
(Population) F#%

BT R S R S A A H R SR B, 338 P T8 2 0
B R, BRI
i X BRI —Fh 0 A FRARRE IR Bt 45, @& T EdR =R —14
T4, Bkt
Hi% (Algorithm) . —/4E X 5E& (well-defined) HIidE, ELL
BAEAE E N IFF = A Y et =8 = Fa
iR T2 9% (Descriptive) vs FilllZ 24 (Predictive)
R8P ER AT NS, DA (E R X 2 IR 1 B R IE
TR AR P28 AR WL 52 21 1) 6T S AREAE AR SR T & 1) L Ath s i A
B ZE T L2 H I, el b2
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JLREARWIZREE

RICHEI (Re=. Fhd A
RN EAE S R A AR S
#tn: buy(x,”’diapers”) = buy(x,’beers”) [0.5%, 60%]
SRETN OB, T Y )
RILAERS X 73 5T B ArAr & (ME—1) R Bl eR 44
3R B AR — O VE S, TR R S A, A SR A AT AR e (]
FESET PG 7R
fian:  BEEETTE R T, 5 N 1R e T
R (A, fiidA)
XEAE S H LR S, JEbrid 2 R AT
Blan. THindnsr
POAT SR (Outlier Detection)  (BE=.. FiMZAD)
3 M S B R R AT R
Bl ERVERS I
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RERRUN B B AR

FEATE X
E (D) FEHRE () BAFLREBMIUNES, HERIITUE T 5L
AR R

Frig s B B RN A2 — D A “A = BB 4R 4
AL A IRAT IR R R Ok R RC R
LS AT APRIORIVEN: AU TRAE (K pr 3E 2% T4 — B RN
(Frequent) f{]
Y NN

AR RN vs 72 B SRR

buy(x,”’diapers”) = buy(x,’beers”)

Age(x,”30..39”) ™~ income(Xx,’42k..48k”) = buy(x,”PC”")
FLAEICIIRIN vs 22 4 e e |
ENES N SINIRVIIEAES S-S W

Age(x,”30..39”) N income(x,’42k..48k”) = buy(x,”IBM PC”)
AR, (Sequence Pattern)

Bm mi R — 0 B I A AR A I e [item (i), ]
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KRN E =

KRIIAT B/ BLAE BRI SR L ) 4= B A

— NMxXNYy = Z
YR (support), s, FEHEE{X &Y &
Z} I

B {5 % (confidence), ¢, FHHAE{X &Y}
FIZ&fF N, B&HZHA R
B2 W) S R

SIBPEHEIERE0% R BN

Transaction ID Items Bought

2000 A,B,C 50%, G

1000 A,C A= C (50% 66.6%)
4000 A.D C= A (50% 100%)
5000 B,E,F
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XX FFE S B EERHEY

ALl
350004 74, Hr
3000 NI ER
3750 NHZ A 2K £ i
2000 \ REDC IR BR X iz 24 2K i
p]ay baskethall = eat cereal [40%, 66.7%] &SN, KA
WA B A o AR B 75%,  EL66. ThE
play basketball = not eat cereal [20%, 33.3%] HISZ&—PEHIEH
IEEI, BT 1 S BN B A bR

basketball not basketball sum(row)
cereal 2000 1750 3750
not cereal 1000 250 1250
sum(col.) 3000 2000 5000
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X ER RN B9

W% 738 (Market Basket Analysis)
Blan—NHEE R P —NEE R, [F—2% P PR TE BN N2 M
MASFEIIESS
BRI A ml Be PRV BRI 4R
H w2 & 30 (R 3P B i 255 TR 1) DR B A =X
MR mEsRN I Sk MR, 2o H R EE
E X4 (Cross Selling)
BRI SEAS ] 7= it B P 271
Hr e RIS — = sl G 2 J5 2 P Rl e SE 1) oy — 7 il Bk 5%
N PIEE RS . sl ]2 it 55
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Hrp g — MR H AR RAR%E
T, A bR RAR B A HANAR EAE R AL
A BB R E, — RANp AR EAR B EE 10 K RENE R n) BEAER g A
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AT - MOLHEESE G ) DLSG R A AA) e 288 o 250 ) HE A
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SERFRERT (Decision Tree) VIAZH

)
FAL TR AE B TR A 2R 5 4
PN AR B i M ) — R
a3 SR M 1 i S &5
H-5 R 7 AR B AT
PR 1A BB FE AN B
PP B 22
B4, BT I ZRRE AR TR
336 AL M T 9 R SR )4 R A A
P EE B
L5 e 0 2 2 AR 7 B AN 00 4
I FH AR TERS s NF R FIFEAR AT 4328
FE SRR _E IR AR 1 A B MR
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student? - credit rating?
no yes excellent fair

5 o b

M Recommend
KRR



Wi

BRI E M=

FEATE X
R Erdh X R K o R S AR R 5 A B R
FERAIJEN: SRNARBUE =y, SR AR
FRACAJEE — M o A P 15 R 2D (i, §)
FRBE ] IR N SL ot TR S8l A gity,  thal Uy HAb o #r
JIIE I TRAC B D 4R
RANE, XERIETR VP — AR A
FEARIR
R Edh X REEK o R S AR R 7 A B R
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Applications

® Risk Analysis
s Portfolic selection
* Credit Approval
w Forecasting

# Acquisition

# Direct Mail

« (CAM)
= Fraud Detection
& Profitability

= Market segmentation
& Profiling

# Defect Analysis

& Fraud patterns

& Affinity Analysis
#Market Basket Analysis
» Events analysis

Data Mining
Techniques

ey Classification Prediction
Analysis

Algorithms
Associations Sequential Similar Demographic Neural Decision Radial Basis
Patterns Sequences Clustering MNetworks Trees Functions
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HIEIZ Rt 212 EY (DM Process Model )

HLLE B 48 S Data Minerf& 2. T R EIEZIE TAE I3RS
B AL T2 R 1 — R TAE P BRI AR 1
H) R
SPSSH5'A (Assess, Access, Analysis, Act, Automat)
SASHJSEMMA (Sample, Explore, Modify, Model, Assess)
MICROSOFIJOLEDB for DM
HAT ML 2 2342 H 1
CRISP-DM (CRoss Industry Standard Process for DM)
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TERATATARYIZIR /77518

Scope Business Problem E&##R i
n’ﬁ‘“—

B 8 &k o

Aty yshering  ecision Tree Factor Anslysis LL“ES‘I
eguession

&N & B E = Model HIEZ 2 , AATEFH

Frequency  Histogram Boatter Plot Drencem Join 200 Node Wample

Explore Business Facts in DB (EDA) ¥ & [q] 1] Dﬁ,iiiimg E

Log:lstl.c

Fegession

% 92

Ovexla Walues Analysis

Select & Sample Wi IEZ P ='

B0L Node

Teradata Data Warehouse
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O TT{ESS (Generic Tasks)

Business

Understanding

Determine
Business Objectives
Background
Businesy Objectives
Burinesy Sucoesy
Criteria

Assess Situation

Inventory af Resources

Requirements,
Assumpiions, and
Canstrainis

Risks and Contingencies

Terminalogy

Costs and Benefits

Determine
Data Mining Goals
Dara Mining Goals
Data Mining Success
Criteria

Produce Project Plan

Prajeci Plan

Initial Assessmeni of
Towdls and Technigues

Data
Understanding

Collect Initial Data
Initial Data Callection
Report

Describe Data
Diata Description Report

Explore Data
Diata Exploration Report

VYerify Data Quality
Data Ouality Report

Data
Preparation

Dyata Set
Dyata Set Description

Select Data

Raiionale for Inclusion /

Exclusion

Clean Data
Data Cleaning Report

Construct Data
Derived Aftributes
Generated Records

Integrate Data
Merged Data

Format Data
Refarmatted Data

Modeling

Select Modeling
Technique

Maodeling Technigue

Maodeling Assumptions

Generate Test Design
Test Design

Build Maodel
Farameler Sefiings
Models

Madel Description

Aszess Model

Model Assexsment

Revised Parameter
Setfings

Evaluation

Evaluate Results

Assessment of Data
Mining Results wrt.
Business Suceess
Criteria

Appraved Models

Review Process
Review of Process

Determine Next Steps
List af Possible Actions
Decision

Deployment

Plan Deployment
Deplayment Plan

Plan Monitoring and
Maintenance

Manitoring and
Maintenance Plan

Produce Final Report
Final Report
Final Presentation

Review Project
Experience
Dacumentaiion
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Business
Understanding

[ata
Understanding

Data
Preparation

f'~|'1k1k"|il'l}__'

Evaluation

Deployment

Determine
Business
Objectives

AsEess

Situation

Background

Business
Objectives

Business
SUCCess
Criteria

Determine
Data Mining
Gioals

[nventory
of Resources

Requirements
Assumptions,
& Constraints

Produce
Project Plan

Data Mining

Gioals

Data Mining
SuUCCess
Criteria

Project

[nitial Assess-
Iment of Tools

Plan

& Techniques

Risks and
Contin-
}_.'k"l'lk.‘ik‘h

Terminology

Costs and
Benefits
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Business

Data

Lnderstanding Understanding

[Data
Preparati

|”~|-1dv|i|‘|l_>
on =

o -.1Iunli-~n> Deploy |m>

Collect
Initial
Data

Initial Data
Collection

Report

Describe
Data

[Data
Description

Feport

Explore
Data

Diata
Exploration

Report

Werily
Data
Cuality

[Data
Cuality
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