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I introctuction (eivior)

«sDMis ...

= A process of identifying and/or extracting
previously unknown, non-trivial, unanticipated,

important information from lar ts of data.
—Wolfgang Martin-

= The exploration and analysis, by automatic or
semiautomatic means, of large quantities of
data to discover meaningful patterns or rules.

=One of application tools for Data Warehousing
to end-users for_information.

=A modern Exploratory Data Analysis, about
looking at data to see what it seems to say.

= A simply and automate the statistical process,
decision supporter

*the process of analyzing data from different
perspectives and summarizing it into useful
information
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Il rirocucton gessay

=Data

=any facts, numbers, or text with context (story)
that can be processed by a computer.

=0organizations are accumulating vast and
growing amounts of data in different formats
and different databases

=Information

= The patterns, associations, or relationships
among all this data can provide information

=Knowledge

=Information can be converted into knowledge
about historical patterns and future trends
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Data Mining

Observe phenomenon
= Into Data

1 0§8§.36
71 Data

Convert Data
into Information

Information

Act Information
Into Decision

g Knowledge
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“ll Introduction (cheracersicsandvendors)
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DM EZ
=Handling huge observational data
= Computer intensive method
* Ah-hoc and experience based method
=Generalization
=Obtaining Business information

«DM is not

=Data Warehousing

+a repository of an organization's electronically
stored data

=Structural Query Language
*database computer language
=Query
a form of questioning, in a line of inquiry
=OLAP
*On-Line Analytical Process
»Data visualization
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=DM vendors

= SAS E-minor

= SPSS Clementine
= Insightful Minor

= QOracle Darwin,

= Angoss Knowledge studio

= Applications of DM is
«CRM
= Bio-informatics

Data Mining
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Data Mining
Il Wiy D2
=Diaper and beer (A|%}) = Increase computing power (development of
*Market basket theory (A& HISEL| O|Z) computer and software)
- AFE B, =143, 2 SHAZEL N SF
=Information is a secrete weapon: « OLTPZ} Data warehouse &'&
<742 7|1} XIF Ohct & QIO|E KHAISO| @ ME DM 2 AZEQ|0] YE: SAS E-minor, SPSS
T, HEE ) SR 7HQ) AFETER| = oF 7| |t Clementine
O™ L 74| FQICZHE] 2IQE 1 ZrloZ - DM2 =0 Text miningO|Ct. Data Integration (0f) =
CRM (Customer Relationship Management 1124 AH|XE S0 &2 2 AA[E, QIEHl A3 K= ~F &
22| AY) 3
o - N
- NASO| &H M= EFES TAlSO] A0 SUE & = Statistical and learning algorithms g
elct. « KDD (Knowledge Discovery in Database) v
<E2 M3 |XI5t, 2T A2 Falst, 7 0 DBE&8H X|AE F&s5t= aHd >
0| 2 7t5d0| 20j= 1AS D|2| B[S HIES & * Machine Learning 2/SX|s(Al)2| & 20k Xt 2l §
dst Ol7= =QICH (M) &S 7= 3|AL SHAT|H A7 ]
= = - =
-MLt= 024 2101 =4, 22 024 FE SR ot - Patter Recognition: 33}, £xt Q14| fLi= 0|0|X| ’
YHE =L (o) AT&T 508 22 ==

- Bioinformatics: ¥ EsH (ME, S8, S8
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Data Mining

Il sztics

= Definition =CDA
= Statistics is about data. = Set statistical Hypothesis or model

= Statistics is a guide to the unknown. = Data Collection
= Confirm the theory based on the statistical results

(Confirmatory)

Unknown System ¥ Y Y
) ° °°‘P°°°°° o m
° : :% g
° o
X X X S
Observations :;; Prediction/Filtering (1)Set the model 2)Data collection 3)Make a conclusion s
2 P S
g : =EDA -
= = Data Collection T
B ’ = Summarize and Represent the data graphically §
SN
. )
. Get a (tentative) theory (Pattern) and confirm it. by
Mathematical Model ( ) Yy ( ) S

(Exploratory)
Y Y Y

(1)Exploring Data @)Pattern and Model? 3)Get a theory and
Confirm it
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| where D2

=Biz

=DM OHAH|E: Grocery Safeway & Pepsi
- H 0"
- 174 M|23l(segmentation): 41724 CRM, Direct

Mail Marketing

« 04 MSHHE (churn): O|E 024 attrition
« WXHEOY (cross sales)
*Market basket theory

Alg ot
*Scoring

= Credit card fraud

1L =
. EEEy

= Government
=FBI (criminal)
*|RS (tax evasion)
=National Statistics
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=Sports

Data Mining

= statistics 4 game and players

=Web
= text mining
=web log analysis

=Clinic
= Bioinformatics
= Pre-diagnosis
= Actuarial statistics
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”ll DM Fow HI0lE dI0lE
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24 HOH == Cleansing & B

_Data

Data Mining
T4
g8
d MHH i
Data Mart EIS and OLAP

OLAP

w e W - &
? — - Data Mart EOM

Reporting

Data Mart
Data Mining

Data Mining

Mart
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Data Mining

| oM Arhitecture

hMeta Data f;‘. !

...................................

Data Warehousing
DBMS
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\||| DM Architecture (gossary)
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=[OLAP: On-Line Analytical Process]
-AFSXIE 51012 8 HIOIE|ZRE lste YEE &t
=0 mefet = Q=R HLF D2 LS M|STHC,

=[Data Mart]
«MAFE QI H|O|E{H|O| A 2 XIAF DW CHE S|AIZEE
7] Bh2 databaseZRE fot= FHE ¥7| flet &
ME X o= HYAIZI H|0[EE o|o|stCt,

=[Database]
- ALEXI7} C|O[E{ol| EAH 25101 Jlsts &S AMalEt
2 UEE AMEl H|o|Ee] FEHH[o|CH.

«[DBMS: Data-Base Management Server]
-Cl|O[E{H|O] A 2t2| A|ARL. Cto| AFE| AFEXIE0
O|E{H|O| A QFof| CIO|EE 7|ZstALE H2e = U=
£ diF= Z2Oo|Ct,

—/
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Data Mining

=RDBDS[Relational DBMS]

- 27 HO|E{H[0]A, 1970 IBM2| E. F. Codd?} 7H
o, 29| FdotE H0|22 7Y & HojH =52

A=A EIOISS mM~1g5tR| 250tT C|O[E{of| TR
of Ao Z HISHALE =8t 7ts

= Z0] X}0]
Statistics RDB Data Mining
Data set Table, Database Data set
Case Row, Record Record
Variable Column, Field Field
Independent Column, Field Predictor
Dependent Column, Field Prediction
Observation Value Value
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Data Mining

| oMviProcess

Define the problem

SAMPLE DATA PARTITION
Data Gathering ¥
EXPLORE VISUAL CLUSTERING
EXPLORATION ASSOCIATION |
2 T
. C VARIABLE ADDING OR I
MODIFY
Data Cleansing & Visualization GROUPING SUBSETTING AN
SUBSETTING OF RECORDS g
2 3
S
MODEL NEURAL TREE-BASED  STATISTICAL S
- MODELS TECHNIQUES T
Data Partition NETWORKS 2
\ 2 3
==
ASSESS DATA UPDATE? v

NEW QUESTIONS ?

Modeling & Assessment

Scoring & Decision
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Data Mining

Il oM Techrique esaipive metocsy

= Association
* Find the rule and patterns of individuals

Market Basket Analysis
(cross-sectional, association)

| /au

. ®
=Clustering ‘
= Classify individuals using the similarity of them
= Similarity? Euclidian distance of individuals s 23 vE o

Di
Clustering

»Sequential Rule
q (Hierarchical, average)

= Find rules that predict strong sequential dependency
among different events

000000~

NCGA factor score 1 for analysis 1
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Sequence
(time chain)
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Il oM Technique Erecicionmenods; conoest

=Methodology
= Classification: cancer or not

= Forecasting: prob. of getting cancer
= Association rule: combinations of inputs

=Sequential detection: bankruptcy => smoking
=> get cancer)

= Clustering/Discrimination: characteristics of
inputs for personal bankruptcy
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Training
DATA

Inputs
X1, X2, ..., Xp

Predictors

-Income
-exercise

-job

-age

-drink

-smoke

-# of dependents
(large # of inputs)

Data Mining

Test New
DATA DATA
Models Prediction
|
3\
Ly
S
D
-Decision trees | He/she s
-Rule induction ! : X
) I will get =
-Regression ! cancer? b
(Forecasting) . ' S
-Neural Network | )
\ E
Accuracy (harder) i
=

Understandability
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Il oM Technique Precicionmethods Techriques)
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=Logistic Regression
= Which inputs affect the target variable?
= If so, how much the effect is?
= Model: Y=f(x,, X,, ..., xp)
= Prediction Y: binary, ordinal, metric
= function? linear function

= X1, Xy ey Xp! metric / qualitative (non-metric)

X1
~~~~~~ ~ -
S ===
~ -
AN =2
\ 7z
YES ' NO
\4
N\
7\
4 A
Vi N
/, \\
// \\
NO .- YES “~._
=2 ~So
-~ <
/”
- X2
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Data Mining

=Neural Network
* Based on biology
= Inputs is transformed via a network into a output
= difficult to understand, no intuitive understanding of

results
\output layer
— /=)

hidden layer
X1 )
YES v NO
NO \ YES
\ X2
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Il oMV Technique Erecionmeshos, Tecricues)

=Decision Tree
= Hierarchical classification of individuals
= Algorithms: CHAID, CART

= Chi-square Automatic Interaction Detection: n-way
split, categorical variables

= Classification And Regression Tree: binary split,
continuous variables

= Similar: Fisher Discriminant Analysis, Logistics
Regression

X2>=3(‘)V\I‘ncome: X,<300

N

X,="Yes” Smoke: X,=*NO”

N Y
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Data Mining

=Rule Induction
* Find the rule of “If A, then B”
* Look at all possible variable combinations (huge) np

X1

Jy-o0-nuy.yowdyjom//:dazy =

X2
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Data Mining

Il Virtuous cyce of Data Mining

o*

Transform data into actionable
information using data mining
techniques.

Identify business problems and
areas where analyzing data can Act on the
provide value. " information.
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Measure the results of your efforts to provide insight on how to
exploit your data.
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