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Data Mining, Data Warehouses

Increasing potential
to support
business decisions End User

Data Presentation Business
_ o _ Analyst
Visualization Techniques
Data Mining Data
Information Discovery Analyst

Data Exploration
Statistical Summary, Querying, and Reporting
/ Data Preprocessing/Integration, Data Warehouses \

Data Sources DBA
Paper, Files, Web documents, Scientific experiments, Database Systems

Source: Han & Kamber (2006)




Data Mining at the
Intersection of Many Disciplines

Pattern
Recognition

Learning

Management Science &
Information Systems

Mathematical
Modeling



[Data Mining

]

‘-»[Prediction ]

r

1

L

Classification

e

.

L

Regression

A Taxonomy for Data Mining Tasks

Learning Method

Popular Algorithms

Classification and Regression Trees,

»[Association ]

r

>

L

Link analysis

r

>

L

N\

Sequence analysis

SIS ANN, SVM, Genetic Algorithms

Supervised Decision trees, ANN/MLP, SVM, Rough
P sets, Genetic Algorithms

Supervised Linear/Nonlinear Regression, Regression
P trees, ANN/MLP, SVM

Unsupervised Apriory, OneR, ZeroR, Eclat

J

‘-»[Clustering ]

Outlier analysis ]

Unsupervised

Expectation Maximization, Apriory
Algorithm, Graph-based Matching

Unsupervised Apriory Algorithm, FP-Growth technique
Unsupervised K-means, ANN/SOM
Unsupervised K-means, Expectation Maximization (EM)




Data Mining

Software

e Commercial

SPSS - PASW (formerly
Clementine)

SAS - Enterprise Miner
IBM - Intelligent Miner

StatSoft — Statistical Data
Miner

... Many more

* Free and/or Open Source

Weka
RapidMiner...

SPSS PASW Modeler (formerly Clementine) |
RapidMiner |

SAS / SAS Enterprise Miner

Microsoft Excel

R
Your own code
Weka (now Pentaho)
KXEN

MATLAB
Other commercial tools
KNIME

Microsoft SQL Server
Other free tools
Zementis

Oracle DM
Statsoft Statistica

Salford CART, Mars, other
Orange

Angoss

C4.5,C5.0, See5
Bayesia

Insightful Miner/S-Plus (now TIBCO)

Megaputer

Viscovery

Clario Analytics

Miner3D

Thinkanalytics

M Total (w/ others)

B Alone

0

Source: KDNuggets.com, May 2009
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Data Mining Process

* A manifestation of best practices
* A systematic way to conduct DM projects
* Different groups has different versions

* Most common standard processes:
— CRISP-DM
(Cross-Industry Standard Process for Data Mining)

— SEMMA
(Sample, Explore, Modify, Model, and Assess)

— KDD
(Knowledge Discovery in Databases)



Data Mining Process:
CRISP-DM

|2

[1]
Data

Understanding

Business
Understanding

N

Data
Preparation

1V

Data Sources

[6]

S

LJ

N

Deployment

®

/(e

5

Testing and
Evaluation

Model
Building




Data Mining Process:
CRISP-DM

Step 1: Business Understanding

_—

Accounts for

Step 2: Data Understanding _ ~85% of total
prOJect time

Step 3: Data Preparation (!)
Step 4: Model Building
Step 5: Testing and Evaluation

—

Step 6: Deployment

 The process is highly repetitive and
experimental (DM: art versus science?)



Data Preparation —
A Critical DM Task

: Real-world
Data

Data Consolidation

Il

Data Cleaning

Il

4 '

Collect data
Select data
Integrate data

4 '
. J
e o o

Impute missing values
Reduce noise in data
Eliminate inconsistencies

4 )
. J
e o o

Normalize data
Discretize/aggregate data
Construct new attributes

Data Transformation

. J

Il

[ Data Reduction ]

Reduce number of variables
Reduce number of cases
Balance skewed data

Well-formed
Data

11



Data Mining Process:
SEMMA

Sample
(Generate a representative
sample of the data)

Assess

(Evaluate the accuracy and
usefulness of the models)

Explore
(Visualization and basic
description of the data)

Model Modify

(Use variety of statistical and (Select variables, transform
machine learning models ) variable representations)




Evaluation

(Accuracy of Classification Model)



Estimation Methodologies for
Classification

* Simple split (or holdout or test sample estimation)

— Split the data into 2 mutually exclusive sets
training (~70%) and testing (30%)

Model
Development

l Classifier

=
Preprocessed
Data
s Prediction
Assessment
: Accuracy
(scoring)

— For ANN, the data is split into three sub-sets
(training [~60%], validation [~20%], testing [~*20%])

-
Testing Data




Estimation Methodologies for
Classification

* k-Fold Cross Validation (rotation estimation)
— Split the data into kK mutually exclusive subsets

— Use each subset as testing while using the rest of the
subsets as training

— Repeat the experimentation for k times

— Aggregate the test results for true estimation of prediction
accuracy training

e Other estimation methodologies
— Leave-one-out, bootstrapping, jackknifing
— Area under the ROC curve

15



Assessment Methods for

Classification
Predictive accuracy
— Hit rate
Speed
— Model building; predicting
Robustness
Scalability

Interpretability
— Transparency, explainability



Accuracy Validity

Precision Reliability






Accuracy vs. Precision

Low Accuracy
High Precision

High Accuracy
High Precision
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Accuracy vs. Precision

Low Accuracy
High Precision

High Accuracy

(
|
|
|
|
|
|
|
' High Precision
|

. High Validity Low Validity
1 High Reliability
\
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High Accuracy
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Accuracy vs. Precision

Low Accuracy
High Precision

High Accuracy
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Accuracy of Classification Models

* In classification problems, the primary source for
accuracy estimation is the confusion matrix

Predicted Class

True Class

Positive Negative
g True False
5| Positive Positive
& | Count (TP) | Count (FP)
_g False True
S| Negative Negative
2| Count (FN) | Count (TN)

TP +TN
TP +TN + FP +FN

Accuracy =

" TP
True Positive Rate = ——
TP+ FN
: TN
True Negative Rate = ———
TN + FP
Precision = L Recall = TP
TP+ FP TP +FN




Estimation Methodologies for
Classification — ROC Curve

True Positive Rate (Sensitivity)
0

False Positive Rate (1 - Specificity)



Sensitivity =True Positive Rate

Specificity =True Negative Rate



TP +TN
True Class Accuracy = +

(actual value) TP +TN +FP +FN
Positive Negative total -
Vo True Positive Rate =
n E> True False TP + EN
@ S|%| Positive Positive P’
O 58 . TN
ﬁ o|® (TP) (FP) True Negative Rate = ———
= < TN + FP
o 2o
S © -% False True precision — TP cecall - TP
5 3|2 Negative Negative | N’ SelIon = =55 TP+ EN
S|z (FN) (TN) 1

total P N oo A

y o P 2 :
True Positive Rate (Sensitivi ty) = @ o8-

TP+ FN g .. c
True Negative Rate (Specifici ty) = _ ™ e
TN + FP g o2

" FP

False Positive Rate = ————
FP+TN

-, = g = FP ° 0 0?1 0?2 0?3 Of4 0?5 0?6 0?7 0?8 0?9 1

False Positive Rate (1-Specificit y) = EPLTN  ise posite Rate (1. Speutiity

http://en.wikipedia.org/wiki/Receiver operating characteristic



http://en.wikipedia.org/wiki/Receiver_operating_characteristic

\

[ True Class
! (actual value)
!
1

Negative total P

<ol True Positive Rate =
o E|S False TP + EN
3 35 Positive | o
O 5|F (FP)
o O
> o
o 2 o
32 © False frue Recall = TP
S OIS Negative Negative | N’ TP + FN
o Plo

2z (FN) (TN) 1

[ | 0.9 -
total ! P " N o A
' . Z o
” L TP .
True Positive Rate (Sensitivi ty) = ——— & o8-
TP +FN £ e -

Sensitivity

= True Positive Rate =

= Recall

= Hit rate ST oi 0: s de db ds or on on

False Positive Rate (1 - Specificity)

— TP / (TP + FN) http://en.wikipedia.org/wiki/Receiver operating characteristic 26



http://en.wikipedia.org/wiki/Receiver_operating_characteristic

L, e e - e

True élass

|
(actuah value) !
Positive Negative ' total
2 True False
‘S| Positive Positive P’
O
o (TP) (FP)
- N

Predictive Class
(prediction outcome)

)
2 False True !

< . BN

| Negative Negative 1| N
Q I
Z (FN) (TN) ,
e |
total P l N :
\ !

Specificity

= True Negative Rate
=TN/N
=TN/ (TN+ FP)

True Negative Rate (Specifici ty) = N

TN + FP
FP

+TN

False Positive Rate (1-Specificit y) = =

. TN
True Negative Rate =
TN + FP
1

0.9 —

0.8 —
S A
= 07
3 )
:w'_)/ 0.6 —
§ 0.5 — €
2
2 04
g
L 03
=

0.2 —

01—

o T T T T T T T T T
0 01 02 03 04 05 06 07 08 09 1

False Positive Rate (1 - Specificity)
http://en.wikipedia.org/wiki/Receiver operating characteristic
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p = mm

\
[ True Class
! (actual value)
! total
(ol R T \
)
| o £ _% False :
IR Positive P’ :
| 6 +— | O |
|0 g o I
\?2— =) — zl
S0
O .=10
S © -% False
& 3P| Negative Negative | N’
gz (FN) (TN)
total N

D o]

SEE  EE O O O S . e . .

Precision |
= Positive Predictive Value (PPV) !

I

Precision = L :
N | ok o o y
Recal |
= True Positive Rate (TPR) :
= Sensitivity :
= Hit Rate i
Recall = TP-I;PFN i

F1 score (F-score)(F-measure)
IS the harmonic mean of
precision and recall

=2TP /(P +P’)

=2TP/ (2TP + FP + FN)

precision *recall
precision + recall

http://en.wikipedia.org/wiki/Receiver operating characteristic

F=2*

28
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(= ——— """ \
| 63 28 91 | Recall Specificity
{: (TP) || (FP) | = True Positive Rate (TPR) = True Negative Rate
| 37 7 - ==7 = Sensitivity =TN/N
! 109 =HitRate =TN /(TN + FP)
[ (FN) |1 (TN) =TP /(TP + FN)
1 100 1 100 200
:’-_:r_|;_|;{__f_(_)___6_:’3,___: Recall = TP-:PFN True Negative Rate (Specifici ty) = TNTqIL\IFP
FPR =0.28 False Positive Rate (1-Specificit y) = kP
----------- \ FP+TN
PPV =0.69 !
=63/(63+28) ! Precision = — Precision
=63/91 ) TP+FP = positive Predictive Value (PPV)
El*: O.6§ P prec_is_ion “recall 1 score (Foscore)
= 2%(0.63*0.69)/(0.63+0.69) precision + recall  (F-measure)

= (2 *63) /(100 + 91)
=(0.63+0.69)/2=1.32/2=0.66 precision and recall
ACC =0.68 S =2TP /(P + P’

- (16335 /+2 gg)_/ g%(; ] Accuracy = o T EN =2TP/ (2TP + FP + FN)

IS the harmonic mean of

http://en.wikipedia.org/wiki/Receiver operating characteristic 29
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R e

F1=0.66

= 2*(0.63*0.69)/(0.63+0.69)

= (2 * 63) /(100 +

=(0.63+0.69)/2=1.32/2 =0.66

ACC =0.68
= (63 + 72) / 200

91)

= 135/200 = 0.675

| (TP) H (FP) !

: 26
: (FN) ](TN)

100 l 100 200

|

2 . Recall =

: = True Positive Rate (TPR) TP +FN :

| = Sensitivity !

I = Hit Rate ,
I
I
|
I

-

| Precision N TP
I = Positive Predictive Value (PPV) Frecision = 5

http://en.wikipedia.org/wiki/Receiver operating characteristic 30
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’ (TP) ‘l (FP) !

: 88
: (FN) [(TN)

100 | 100 200

. TPR = O 24 1
TEPRTOS8
(PPV=021_ |
F1=0.22
ACC =0.18

|

2 . Recall =

: = True Positive Rate (TPR) TP +FN :

| = Sensitivity !

I = Hit Rate ,
I
I
|
I

| Precision N TP
I = Positive Predictive Value (PPV) Frecision = 5

http://en.wikipedia.org/wiki/Receiver operating characteristic 31
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Cluster Analysis

Used for automatic identification of
natural groupings of things

Part of the machine-learning family
Employ unsupervised learning

Learns the clusters of things from past data,
then assigns new instances

There is not an output variable
Also known as segmentation

32



Cluster Analysis

.-.'-i b "i_--l-l'.\'- % ....-.-.1 "-\.,_l{
B L] - & @ &
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. i !_ d & " — !_ i
i 1 . || . [ T B . 1 1
'._. '-_ __." d A ._'h_- '-__. " i i
5 - 5§ ] I L
1 Rt 1 ' 1 '_.r'_“\' P
. 3 <! . . 5
P . ! U )T i
L] r . I -
i A i B S ? 4
.,r L & w III_. ] = \
y - . _ *
.'!_ — - - -._l-\—l- = -

Clustering of a set of objects based on the k-means method.

(The mean of each cluster is marked by a “+".)

(C)




Cluster Analysis

* Clustering results may be used to
— Identify natural groupings of customers

— Identify rules for assigning new cases to classes for
targeting/diagnostic purposes

— Provide characterization, definition, labeling of
populations

— Decrease the size and complexity of problems
for other data mining methods

— |dentify outliers in a specific domain
(e.g., rare-event detection)



Example of Cluster Analysis

Point P P(x,y)
p01 a (3, 4)
p02 b (3, 6)
p03 c (3, 8)
p04 d (4, 5)
p05 e 4,7)
p06 f (5, 1)
p07 g (5, 5)
p08 h (7, 3)
p09 i (7, 5)
p10 | (8, 5)




Cluster Analysis for Data Mining

e How many clusters?
— There is not a “truly optimal” way to calculate it

— Heuristics are often used

1.
2.
3.
4.

Look at the sparseness of clusters

Number of clusters = (n/2)Y2 (n: no of data points)
Use Akaike information criterion (AIC)

Use Bayesian information criterion (BIC)

* Most cluster analysis methods involve the use of a
distance measure to calculate the closeness between
pairs of items

— Euclidian versus Manhattan (rectilinear) distance

36



k-Means Clustering Algorithm

* k:pre-determined number of clusters
e Algorithm (Step O: determine value of k)

Step 1: Randomly generate k random points as initial
cluster centers

Step 2: Assign each point to the nearest cluster center
Step 3: Re-compute the new cluster centers

Repetition step: Repeat steps 2 and 3 until some
convergence criterion is met (usually that the
assignment of points to clusters becomes stable)

37



Cluster Analysis for Data Mining -
k-Means Clustering Algorithm

Step 1 Step 2 Step 3
4 ® ®\ 4 /<‘>\ a P )
.8 ° oo: .= ‘ .‘ ® .: [ ]
4 °® @ . .‘ 'o:‘. o 2 0':..:
: %3 0h = ..'.: . T‘. .;:J:.s > * '3.,.'.'
Sos f ; Tt ¢ < '03.;;.'2;
u:; L) sﬁ é;'..? s£ o:\{..t"s
'@ o Y @ ® ;. o "T’@ :: ;.‘ o N Y
N\ J N\ J N\ J
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Similarity and Dissimilarity Between Objects

e Distances are normally used to measure the similarity or
dissimilarity between two data objects

 Some popular ones include: Minkowski distance:

A . q . q . q
d(l,j)—q\/(|Xil R e
where i = (X, X, ..., X;p) and j = (X1, X;, ..., X;,) are two p-

dimensional data objects, and g is a positive integer

 Ifg=1,dis Manhattan distance

d(i, J) < Xil_xj1|+|xiz_sz|+"'+|Xip_xjp|



Similarity and Dissimilarity Between Objects
(Cont.)

* Ifg=2,dis Euclidean distance:

Ol(i,j)=\/(IXil—lelz+|><i2—><j2|2 +---+|Xip—ij|2)
— Properties
* d(i,j) =0
* d(i,i)=0
* d(ij) = d(j,i)
* d(ij) < d(i,k) + d(k,j)

* Also, one can use weighted distance, parametric Pearson
product moment correlation, or other disimilarity measures



Euclidean distance vs
Manhattan distance

* Distance of two point x, = (1, 2) and x, (3, 5)

Euclidean distance:
= ((3-1)2+ (5-2)2

__________________ X5 (3, 5) — (22 + 32)1/2
/! = (4+ 9)7
361 3 = (13)Y2
,/ ; = 3.61
_______ 2 -4
= (1, 2 _
w=ha) Manhattan distance:
= (3-1) + (5-2)
1 2 3 =2+3

=3

41



The K-Means Clustering Method

 Example

-
o

o B N W A OO O N © ©

AERRFE

T

0 1 2 3 4 5 6 7 8 9 10

o |

Arbitrarily choose K
object as initial
cluster center

—

Assign
each
objects
to most
similar
center

[N
o

o B N W B O O N ®© ©

0

1 2 3 4 5 7 8 9 10

T reassign

=
o

o P N ®W A O O N © ©

s 7T
/e

/
773

—
=
4

N\

_—_

0 1 2 3 4 5 6 7 8 9 10

Update
the
cluster
means

«—

Update
the
cluster
means

10
9
. /
7
6 TN
5 *
4 *
3 \\ \\ \ t
. \ \N~__"
) ~)
0
0 1 2 3 4 5 6 7 8 9 10
l reassign
10
9
8
7
6
5 — L 2
“ )
3
2
1
0

?

0 1 2 3 4 5 6 7 8 9 10
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K-Means Clustering
Step by Step

Point P P(x,
p01 a (3,
p02 b (3,
p03 ¢ (3,
p04 d (4,
p05 e (4,
p06 f (5,
p07 g (5,
p08 h (7,
p09 | (7,
p10 | (8,

01 01 W 01 = N O100 O &~
N N N N N N N N N N

<



10

9

8

K-Means Clustering

Step 1: K=2, Arbitrarily choose K object as initial cluster center

V5 =1(8, 5]
@
@
n, =(3, 4)
3 4 5 8

10

Point P
P01

©
o
&)
= T D Q "0 Q0O T

p10

Initial m1
Initial M2

44



Step 2: Compute seed points as the centroids of the clusters of the current partition

Step 3: Assign each objects to most similar center

=
o

O P, N W H» U1 OO NN 0O O

FTTS
// N
s %
/
/ /, X
\

I —
o 1 Ws (8.5
| aE
: [ ) I,

1

! m1:(:314 'i’ /

\ L Y‘_"

\ /

N /
N

\ /Q/
~ 4
O

01 2 3 45 6 7 8 9 10

K-Means Clustering

Point P P(x,y) dis;glce dis?;ice
p01 a (3,4) 000 5.10
p02 b (3,6) 2.00 5.10
p03 ¢ (3,8) 4.00 5.83
po4 d (4,5) 141 4.00
p05> e (4,7) 3.16  4.47
po6 f (5,1) 361 5.00
p07 g (5,5) 224  3.00
p08 h (7,3) 412 224
p09 i (7,5) 412 1.00
p10 j (8,5) 510 0.00
Initial m1 (3, 4)

Initial m2 (8, 5)

Cluster

Cluster1
Cluster1
Cluster1
Cluster1
Cluster1
Cluster1
Cluster1
Cluster2
Cluster2
Cluster2
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Step 2: Compute seed points as the centroids of the clusters of the current partition

Step 3: Assign each objects to most similar center

=
o

O P, N W H» U1 OO NN 0O O

\
@ S
\
/l @ A

/ \‘ AN SN— /O
! \$ 'E!z <|\©
I ’ Q \
| y || |
: [ ) h I
| ) i |
'\ Im,|=(38,4 e | !

Euclidean distance
b(3,6) <->ml(3,4)
= ((3-3)2 + (4-6)?)V2
0 |1= (02 + ( 2)2)1/2

— (O + 4)1/2

K-| = (4)v2

= 2.00

Point P P(xy) gt M2 Cluster
pO1 a (3,4) 0.00 510 Cluster1
p02 b (3,6) 2.00 510 Cluster1
p03 c¢ (3,8) 4.00 5.83 Cluster1
p04 d (4,5 1.41 400 Clustert
p05| Euclidean distance ster1
p06| b(3,6) €<->m2(8,5) ster1
p07| = ((8-3)% + (5-6)% )12 ster1
p08| — (52 + ('1)2)1/2 ster2
p09 - (25 + 1)1/2 ster2
p10 = (26)1/2 ster2
=5.10
Initial m1 (3, 4)
Initial m2 (8, 5)
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Step 4: Update the cluster means,

=
o

O P, N W H» U1 OO NN 0O O

Repeat Step 2, 3,
stop when no more new assignment

I~
I ,‘~\
l , \

2
\
<

N
|

~N
~
w

[

P g
>

L\

w

j —

\ 9 |-
-

A9

01 2 3 45 6 7 8 9 10

K-Means Clustering

Point

P01
p02
p03
p04
p05
p06
p07
p08
p09
p10

P P(xy)

3, 4)
3, 6)
3, 8)
4, 5)
4,7)
5, 1)
5, 5)
7, 3)
7, 5)
8, 5)

-~ O O O T O

> @

(
(
(
(
(
(
(
(
(
j(

m1 (3.86, 5.14)
m2 (7.33, 4.33)

m1

distance distance

1.43
1.22
2.99
0.20
1.87
4.29
1.15
3.80
3.14
4.14

m2

4.34
4.64
5.68
3.40
4.27
4.06
2.42
1.37
0.75
0.95

Cluster

Cluster1
Cluster1
Cluster1
Cluster1
Cluster1
Cluster2
Cluster1
Cluster2
Cluster2
Cluster2
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Step 4: Update the cluster means,

=
o

O P, N W H» U1 OO NN 0O O
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stop when no more new assignment pgint
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K-Means Clustering (k=2, two clusters)

stop when no more new assignment pgint

[

/

\ J
/
P

d

\ 9 |-
-

A9

01 2 3 45 6 7 8 9 10

K-Means Clustering

P01
p02
p03
p04
p05
p06
p07
p08
p09
p10

P P(xy)

3, 4)
3, 6)
3, 8)
4, 5)
4,7)
5, 1)
5, 5)
7,3)
7, 5)
8, 5)

-~ O O O T O

> @

(
(
(
(
(
(
(
(
(
j(

m1 (3.67, 5.83)
m2 (6.75, 3.50)

m1

distance distance

1.95
0.69
2.27
0.89
1.22
5.01
1.57
4.37
3.43
4.41

m2

3.78
4.51
5.86
3.13
4.45
3.05
2.30
0.56
1.52
1.95

Cluster

Cluster1
Cluster1
Cluster1
Cluster1
Cluster1
Cluster2
Cluster1
Cluster2
Cluster2
Cluster2

50



kA

P £~ (SASEM A ¥

FA )

Case Study 1 (Cluster Analysis — K-Means using SAS EM)
Banking Segmentation
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ORI P
« TR & L - profile.sas7bdat

Name Model Role | Measurement Description
Level
ID %3 Nomuinal Customer ID
CNT_TBM Input Interval Traditional bank method transaction count
CNT_ATM Input Interval ATM transaction count
CNT_POS Input Interval Point-of-sale transaction count
CNT CsC Input Interval Customer service transaction count

CNT TOT Input Interval Total transaction count
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SAS Enterprise Miner (SAS EM)
Case Study

— Step 1. %fr & % (New Project)
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— Step 2. #7H 7k 45 (New / Library)
— Step 3. = = T #L K /& (Create Data Source)

— Step 4. £ = ;- 42. 8] (Create Diagram)
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Download EM_Data.zip (SAS EM Datasets)
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Open SAS .sas7bdat File
Export to Excel .xlIsx File
Import Excel .xlsx File
Export to SAS .sas7bdat File
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SAS Enterprise Miner 12.1 (SAS EM)

ARE N

Bl Dropbox HillE

Microsoft Silverlight 4 SDK - 3L (58

Microsoft Silverlight 5 SDK - EPI(?““
Microsoft SQL Server 2008

Microsoft SQL Senver 2012

Microsoft Visual Studio 2010

Microsoft Visual Studio 2012

NetBeans Xt
OpenOffice.org 3.4.1

R B A
SAS

Y SAS 93 (PX (¥59) =
Y SAS 93 (FX) -
S SAS Deployment Manager

[ sas Enterprise Guide 5.1

15 ZHlE

W], SAS Enterprise Miner 121 T{Ev& |

) 24

SAS GRAPH ODS 9.3 B ﬁﬁsﬁ_t g = e e

m SAS IML Studio 12.1

@ SAS .L.ocale Setup Manager 3.1 = R
| Additional Languages

| Utilities AR RS 18

HLBREEFERIEFR

BAKTHRRER - FEIES BN
NEHRTHE - BHBmEWAT - B
REEREREETHMESER - IS
HWIEHES I - GoogleElmiEHs... &
SHRHESREIRUOFAEENEEH
fpR - SEEIRENBAEHER -

 REZRERRRRER - BREMR
Agd

» RAESHBERIERA - ARES IR TR
SHE TREFH. BN -

» IS (FEHAREEEB212M A ZE SHRE
26215656-2129 BRIRIE -

ASERSHMER - REXRAZR
B EZEERNEEEERE -




SAS EM F L % » 44

Step 1. 73 & % (New Project)
Step 2. #7H 7 ,‘ié‘g (New / Library)

Step 3. 2= = T kR (Create Data Source)
Step 4. 2= = /'~ 47 8] (Create Diagram)
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Step 1. #73% % % (New Project)
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Step 1. #73% % % (New Project)
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SAS Enterprise Miner (EM_Project1)
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Step 2. %‘?fﬁ :ﬁth—'-EEC (New / Library)

Ctrl+Shift+P
Ctrl+Shift+D
Ctrl+Shift+s
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Ctrl+Shift+Deleta

Shift+Escape




Step 2. 373 T L AE (New / lerary)
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Step 2. #7H# 7 7 5EL A (New / Library)
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Step 2. 373 T L AE (New / lerary)
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Step 2. 373 T L 45 (New / Library)
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Step 3 ‘ :.' ?( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ?( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’F 7}:"’ ‘ji /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ?( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’,( 7}:"’ ‘jé /El (Create Data Source)

. Enterprise Miner - EM_Projectl
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Step 3. ﬁ:—l? :.' ’F 7}:"’ ‘ji /El (Create Data Source)
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Step 3. ﬁl% :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 3. i =

’,( 7}:‘L ‘jé /El (Create Data Source)
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Step 3. ﬁ:—l? :.' ’,( 7}:"’ ‘jé /El (Create Data Source)
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Step 4, %2 =~ = /n'-fim (Create Diagram)
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SAS Enterprise Miner (SAS EM)
Case Study

* SAS EM TR~ 455 3%
— Step 1. #73 & % (New Project)

— Step 2. A7 7 44 (New / Library)
— Step 3. 2= = T kR (Create Data Source)

— Step 4. i= = ;- #2. 8] (Create Diagram)
* SAS EM SEMMA 7& $5_5 4%
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i Enterprise Miner - EM_Projectl
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EM_Lib.Profile

EM_LIB.PROFILE \i/‘é
I CNT_TBM | CHNT_ATM | CNT PSS | CNT C3C | CNT_TOT
1 P00041360:34.0 3.0 3.0 9.0 49,0 -
2 [000052094/44.0 17.0 2.0 12.0 24,0 i
3 |000057340/122.0 26,0 32.0 36.0 2160
4 |000076885/42.0 2.0 B0 1.0 S2.0
5 |[000082150(20.0 15.0 2.0 2.0 20.0
i [000094512/83.0 20.0 49.0 3.0 155.0
7 [000096396(33.0 2.0 49.0 17.0 108.0
f  [000098062(22.0 5.0 9.0 1.0 370
g |00012277921.0 27.0 2.0 1.0 51.0
10 [000125838(127.0 3.0 2.0 3.0 135.0
11 |000137317|52.0 20,0 2.0 11.0 85.0
12 |000147896(101.0 40.0 2.0 1.0 150.0
13 |000150206(156.0 S2.0 20.0 4.0 292.0
14 |000160501|31.0 32.0 42.0 12.0 117.0
15 |000176820(107.0 3.0 2.0 1.0 113.0
16 |0001877284/54.0 14.0 7.0 24.0 59,0
17 |000185200)52.0 3.0 2.0 2.0 99,0
18 |000198327|44.0 270 17.0 3.0 910
19 |000200237|146.0 3.0 2.0 1.0 152.0
20 |P00207980(290.0 5.0 2.0 4.0 20,0
21 |000227355(180.0 3.0 2.0 10.0 195.0
22 000228317 |46.0 14.0 2.0 1.0 3.0
23 |000222006/25.0 3.0 2.0 1.0 310
24 000220024|15.0 3.0 2.0 1.0 21.0
25 |000241022(13.0 3.0 2.0 1.0 19.0
26 [D00253260/65.0 3.0 2.0 1.0 71.0
27 D00257910/35.0 3.0 2.0 1.0 41.0
28 D00261717|11.0 5.0 2.0 1.0 19.0
20 1000268600115,0 3.0 20 L0 21.0 i

134



i} Enterprise Miner - EM_Projectl = LX
fBZEF sRiEE) W0 BEA) |IH(O) HEw) HEEH)
#RBXHixcHansnAOFRAQ

'_é?‘fﬁ% L LT
HPROFILE e IEﬂJé-‘ A =t [ R

EH:I%L:& =

Y St Bog CaseStudY | tase e comnse mg S BRI P TBI4 - =

# PROFILE
av -

=1 :h
w_
A =)

1= 545

FIEE =)

B EM_LIB 3
i PRCFILE

DATA T
100000
]
S653504

FRAR R AT - BRI R R T R
FTHAEETEE EMDE BAR SEEET » dkiE AT
B R E RS R B S -

2 -|m
e |-

| [AIEE " CaseStndy, CVBRER L [ § M EEEE] TWINT-146
135




ol Enterprise Miner - EM_Projectl \i/\i/[ﬂ
BEP) #REE) #HN) B BAO) REW) REEH)
BB XfsHElunsnWOFAAS
EErT a2
B él--fF;ROFILE k| BT 1Nk | BE | i | S | ERER | SRR
e TR Y =
o Rl bog CaseStudy \ o [ E [

Bt f&
=0 ID 1lter bl
ARTER =
; T =
5% L=
i = _gr iﬁ
T Tl b
e E

SeerE AR EAED

JERR{RE
}JJ\

= T

:-E SREELLE
-

1

—f
— e

FROFILE \-

L

ﬂ‘@- I @ 100%

2 v|m

i = i

|

Eﬁfﬁ MCaseStudy y EBHEY

E [ EEEET TWINT-146

136



i} Enterprise Miner - EM_Projectl \i/[i_&]
fBZEF sRiEE) W0 BEA) |IH(O) HEw) HEEH)

#rBBXfsHEaNs s AOFARS

a @ PROFILE ok (BB | 150k 1o i | S | e sl

IR *og CaseStudy EEHEERTX

&t &
25 D Filter ol
E S g
E L 8
3 E @ E
E L =
R Al ahe! |
2L B S E
B
IR Es TR THIE G5
i }\E ll' %
I =R 1
| HE e EEERIEE 001 -
—f2
—AEEE

—>

_— —
PROFILE - —){335 i

}

d“?‘@- I @ 100%

2 -] m

wiEE |-

|

IETEE " CaseStndyy TRAET

, [ EHEER TWINT-146,
137




% Enterprise Miner - EM_Projectl
fB2EF SREE(E) &R0, BME() BIE(O) HEw) HAEAH)

BB XfsHElunsnWOFAAS

k<] EM_Project]
@l SR
----- E] PROFILE
E} 'D ."Jll.fi

R

EEWHEEHNEY

e (BT | 150k | B [ i | SRR | R sl

. B&E &
201D Filtar ol
E AT feed
AT =
TaE ]
" =
e AR
i :%ﬂffr = A
_E| B'H =
Iz feed
_;ﬁﬁﬁ%ﬁﬁ = @%E (EaEE)
IRTE =
Rl RBENEE
i xd\ﬁﬁbbﬂﬁ 01
_E| j e = e
ﬁr I Q
TR RS B T 1 SEERTEEE
| RS R =
SEEE o
SVR o a g it A
_.& I:
—Eie ~

fon CaseStudy

FROFILE \

BT

BT

b Bl B »

BUEEESF.
IEIRERLER SAS BT

T
w|HC)

il
EFTES
FiE
HEHRENE,
IEfEATE

hET R,

-
oo

® 100%

| =

igE |~

|

PRIEE T CaseStudy .y CREEN

r@ r

s B "

EN=

A

138



o Enterprise Miner - EM_Projectl
fBEEF) sREE(E) R0 EnfR( |IEO) REwW) REAH)

B XfxFHEunsnBOFRAAS

EM_Froject]

i [ | 15o [ [ ik | LR | BRI | S|

Filter

i
R

[ed

HE @D

1

i
=
E
=
FE
1

01

o
THEREEE
B

[o.]

fon CaseStudy

- = -
- ol

HITARER

R

TR
MTEE : CaseStudy

R

Bz

L

2 -] m

@D‘@- I @ 100%

it i

139



é—%s

i3

& 1§ % i

i Enterprise Miner - EM_Projectl \i/\ﬂ
fBZEF sRiEE) W0 BEA) |IH(O) HEw) HEEH)
FrhBEX fsHuns s WOFANS
ggfgﬁ%; SEAYEEHEE
E}él".fPFILE B4 BT |15 B8 | i | 2 AER | BRE | BT
afE
@I*ﬁ Bog CaseStucdy = E}:I:i:i

rFe. FROFILE \-— B
B 18 ' é

>

LI Filter i
A ATEH =
7 LT =
i &
N oy 13
e o e \
SIS = [ I
Reire - = I |
BRRESE  REE @GS = I
LSS £ I [
Sy E . = 3
HRAI A | -
£l e - ;-ﬁﬂﬁﬁi& i LB R |
SE: ! u %] |
Bels = ' "'ffhEEliE.ﬁ%E !
EeaerE  TEEvEmEE U I I
e E I =ElRT I
EREEEEEY = . Al = /
SPRIC Ny L e N - L i -7
T L
i y ' @-y‘e- I @009 & -| =
—mE
SRR |~
BT, €

140



il Enterprise Miner - EM_Projectl o | @ g§_|
HBEF sRIEE) =R e BIRO) REiw) HEAH)
HFrEBRX fsFHEumsnUOFEANS
| o T EROFILE A [BE | 15t [ 18R [ | AFEs | R sl
]
- e Beg CaseStudy o [ [
- PROFILE  |m- 9 EEs R =
. ETE & ) CNT_ATM
i E%:)ﬁ* lter E]— 40000 -
? T E] = 30000
15T [ é 20000
; = i “ 10000
i s 0 L | |
g ﬁﬁﬁ =3 0 w0 400 600
[ || i E] =
-E%%g}ﬁ @ 5 - \ VALUE
@Efgf@ % [ AIREEL) l
B RELE e RECIT RE=J0 5D
B 1= TH e |Eﬁ§§?§§?§ rEERE |(EhETIE || SRR |Ad | B
Bl BiHATEE e 0 100
- = L Ll CNT_CSC g Eﬁg RE Ta 0 30 Iﬁgi g &
£ ; BT CNT_POS EL b 0 60 [ 5
REERE = CNTTEM & PEERE R 0 21 |Wh B
e S ® CNT_TOT | feHiafax e 0 241 A robe
Sln il
= {EER L
_.&- 4
— .
e |~ | EVERHEER | | #EC || BEo |
| ENiTRAR

141



i 3§ —

Vi%mP1

[ 3]

o Enterprize Miner - EM_Projectl |:| &3
(R sRER(E) R0 EnfE(L) |IE(O) REW) SBAH)
FrhBEX fsHuns s WOFANS
ggfgﬁﬁjg EEAYDHEE
E}él".fPFILE g4 | BT | 5w | B8 | i | o FER | ERER | ST
afE
@I*ﬁ Bog CaseStucdy = E}:I:i:i

@rone -

i ]
26 D ilter = by o EAMER - i =
. =k = ERR TR =g Af EHFE
?J.EE . - EMWS1.Ids DATA o
o VALIDATE ;
S Al i TEST 4
i =
_El B | ErE |
] || e ol =
BEme e WAE S
TREERE =
| HERR{RE =
MR REE L
I ijwﬁﬁttﬁu:fﬁ 01 (eEe. || szx. |[ BEe. |[ #®Eo |
i =
TagEE  THEGREE
R R =
=“:E§'§i E]
1R
= B ]
B ALY ERE . * j )
HBEEE A HTEiEg -
REE |~
HNIT T - J

142



FiE — "

& EIE - EMWS11ds_DATA =N ECE ="
BEFR SR BE) REW
O &
fle 48 = Et = | B | R |EesarEn o | (3
a : :
Ei% N BHAls BRroiE S8 HR | ERE.| BE BRE FEE BERE FRE.. R
5| ke A 110 CLASS 0 . . 128+ 07751594 000041360
4 6 ZCNT_ATM VAR 0 3 250 19.02667. I
E R EMWE] FCNT_CSC VAR I 1 328 h.ES48.
=] ID5_DATA 4CNT POS VAR 0 2 212 1183617,
aihil VIEW BECNT_TEM VAR 0 10 2741 BB.1285.
HHE S il BCNT_TOT VAR 0 17 2747 105 6458, _
R A RPN \. /
CUEAYZ 6000
Patsts T 12345

| ERL || 880, |

B EMWS1Ids_DATA o | B |22
ﬁﬁn#\ D \ CNT_TBM \ CNT_ATM ‘ CNT_POS | CNT CSC ‘ CNT_TOT‘

1000041360 34 3 3 g 44 -
2000052084 44 17 al 18 34
3000057340 122 26 32 36 216
40000768845 42 3 &} 1 a2
5000089150 20 15 2 2 34
BO00094512 83 20 438 3 155
7000096396 33 g 48 17 108
8000098062 22 a £} 1 T
9000122779 21 27 2 1 a1
10000125838 127 3 2 3 135
11000137317 52 20 2 11 85
12000147856 101 40 8 1 150
13000150206 156 52 80 4 292
14000160501 31 32 42 12 117
15000176820 107 3 2 1 113
16000187734 24 14 7 24 99
17000189200 g2 3 2 2 49

18000198327 44 7 17 3 31 i




g — %

o

& |

» /7

o Enterprize Miner - EM_Projectl (=] &3
WP $RERE) IR0 BhfE(A) BIB(O) WEW) HEAH)
WrlEBEX fAgFEuninlOFEae
BEr EERAYODREE
- ~[E]PRGFILE =5 R | FFiE | S FRE | ERE !
E?_E?If 3 1 B4 |0 |1k B | i | S e | ERER | ST
o R "eg CaseStudy =5 el
v FROFILE \- A[: i ‘
Bt & ‘ :
i - - - o ERRER - s
kL = - - e e
i EMWSE1 Filter TRAIN Al
3 = TEST EMWSI Pl TEST s =
e TE . -
Fil £ £
_E| B F|ErE L
] 1623 G =
TRme e WAR EH
EaeRE =
ERRRE =
CRIEEILE ] —
HBlE ol  BEE. || 8. | BEe. || BEO |
_EI=== =R
TRe e THErEEE
R R EE =
=“:E§'§i E]
T2 R E TR
=S i
EaTseR ’ : d“?‘@- — @ 100% a'ujg
HHBNEE e - A |
Hift= |7
[ ETRA € )

144



i iF — = 2 g R

€ EIE - EMWSL.Filter_TRAIN =N EEE ="
BEF R0 EfE) BEW)
O &
et o | B S | B s E o [ B[R
B =N Bar# @%{:@Fﬁ\ =ik \ = G| |§?ﬁ1§\ o hE \ mAE | FHeE |J§%&§a‘{§|ﬁ%@...\ FE )
5| A 1D CLASS 0 ) _ 128+ 0.77518400004 1360
e 6 ZCNT_ATM VAR 0 3 82 17.48542. _
=HEE EMWS1 CNT_CSC VAR i 1 43 5217783,
o=l FILTER_TRAIN 4CNT_POS VAR ] 7 74 9300717,
ehit| VIEW BCNT_TEM VAR i 10 371 B2.84018.
HESE TREl BCNT TOT VAR 0 17 445 848441 _
R AN J
=Rl 0000
FErEtE T 12345
CERL || #8@. |||, R
] EMWSL.Filter_TRAIN =B |LXx
ﬁﬁn#\ ID \ CNT_TBM \ CNT_ATM ‘ CNT_POS | CNT CSC ‘ CNT_TOT‘
1000041360 34 3 3 g 49 ~
2000052054 44 17 5 18 84
2000057340 122 26 32 36 216
4000076885 42 3 B 1 52
5000089150 20 15 2 2 39
B000034512 83 20 43 3 155
7000096396 33 g 43 17 108
8000095062 22 5 3 1 a7
9000122779 21 27 2 1 51
10000125838 127 3 2 3 135
11000137317 52 20 2 11 85
12000147896 101 40 8 1 150
13000160501 31 a2 42 12 117
14000176820 107 3 2 1 113
15000187784 g4 14 7 24 g9
16000189200 g2 3 2 2 g9
17000198327 44 27 17 3 91
18000200237 146 3 2 1 152 =




34 4 (Explore)—

# & (Cluster)

ol Enterprise Miner - EM_Projectl = \é/
BEP sREE) =R e EBHEO) REiw) HEAH)
WrBEEX JFQanis s BOF R0 @
EEF & 8 TPEET TR
PROFILE 1 A 2= | IR
-\# ﬁ%
3?3 Cas| w50 B ER BT TR - v [ [

|

=1 B
#n D ilter ol
T [o]
[er]
1z =)
e i=
iy BllFE
T =
=] Y |
P || &3 ) Pa) B ) () E6) B2 [
_‘%%%}ﬁ @%fﬁ (Eath | s aa
T iE =
: fﬂﬂfl% £
e o | 15E | FRE | SRR | R
.01 $§$ E.-IIJ%: .IIIE" ‘ ™ A -l'i-"l.l o) E'I' sl
e m ~
e E  TEEEEE
_-:;Z K B E]
Alg EaNiL
IU&. il
BE A 4 100 D—ajg
FiBLE e -
HEE
g5 T 3

146



i Enterprise Miner - EM_Projectl \i/[i_&]

HWEF) FWEE ®R) BER) BEHO) REW) RAH)
W BBX A EuNsnlOTRAAS

=] EM_Project] — = = o

@,ﬂm & @ ==L

o B PROFILE = T . R =

R B g |50 TR | SRR | ERES | s

L e ndy

o B AT "eg CaseStudy o () e

v FROFILE - Io: i

=3 18 ‘ SEEERIBEY..

2D Clus i ﬂ_ﬁj%if
N NG [ |i BT
E AT = B EuETER.
i3 = FoEs.
=l H BEEELES SAS B
T
EoE ()]
e
Ept
i
Y
iEiEangs
P RN
: '@?‘@- — @ 100% a'ujg
g |~ B [~

147



o Enterprize Miner - EM_Projectl

(R sRER(E) R0 EnfE(L) |IE(O) REW) SBAH)

(s T&@ ]

FrhBRX fsHunsnWOoFA0e

EM_Projectl

o B EEE & EE B R

- “E]PRCFILE 3 = w1l | piE [ o FiEe: | ERfER |
IS . A e [ | s | oEER | ERER | SR

[ ) 13
. Bog CaseStudy o [0 [
v ! PROFILE -—p\lr%:/ il

B & .

LI Clus i
| A TE &)

FE [

5 &)

= i el
@ EEEMTIRREE?
= EEE:CaseSdy
BEEE: BEEE
EERN
e &
HE =S
E -
‘ "d“?‘@- I @ 100% ;ujg
g |~ B8 -
& 1

148



i Enterprise Miner - EM_Projectl

HBEF) sRR(E) RN EfE) |IE(O) REW HEAH)

] [l

#FrhBRXfsHans s AOFAAS

EM_Progectl
CHE E R

. “E]PRCFILE
o B R E

B

& 4=l
2D Clus i
| AT =
[E RS, &
15 =
=

— RS

REERERLEREEEEE
|$§$| i |1'I$Eﬁ | P il | Er | e | FEFTE | E‘??F'sﬁf?ﬁﬂ
Bog CaseStucdy EIE@

PROFILE -—p\lr%:/ T -—)—&f MR !

4

}

d“?‘@- I @ 100%

2 -|m

woeE |~ B Y

METEENT "BEE.

149



o Enterprize Miner - EM_Projectl (=] &3

WEF) FWEE HR) BIER) BEO) REW) RAH)
W BBX A EuNsnlOTRAAS

S B e ¥EDEY
- ~[E]PRGFILE 3 5 R | FEE | AR  ERTE !
o & fi B w | 15% | 1R | ik | R | ERER | ST
L e ndy
e Beg CaseStudy o [0 [
av ! PROFILE ._,.\ro_o/ i
B (]
D Clus d
| FEARTEH o]
FE AT o
i (o]
E] [l s i
o BITHRES 5
b e
=] W7

PR CaseStudy
BE: BE

4

: ‘@?‘@- — @ 100%

2 -|m

wigE - B -

150



¥ B (Cluster) & %

5 SR - 08 HE R E: CaseStud =N Bl =5
fBEF sRiEE) WEN "BEW
R & H &
ul BERE o | @ [ =R |Elvsme
G = CNT_ATM Gl = cnT_osc Gl = cnT_ros -
100 100 —
80 80 o
& & & =
£ 50 it £ 50
E=] | H H _
® 40 p= P 40
I i M o
04 0 0.72662 0.003148 ! 56275 04580529 450443
T T J T J T T T T 0.726682 0.003148 ! 16181 0.854974 7.003775
[ e 3 ! E E [ e e 0.72662 0.003148 ] 18638 1.103873 7.11535
segment Variable segment Variable segment Variable —
d3:15.125 0151252725 @ 272539375 @39375515 MS51563625 O636257575 O75.7587875
Oar.ersi00 O1462% O46258.25 Osz2s:01875 O11875:155 O155:19.125 0191252275
0227526375 O 26 37530 02925 09225165 O165:2375  O23753 0O031:38.25
03825455 [DO4555275 [O52.7560 W 10:48.875 W42387587.75 WE7.75:126.63 M 126.63:1655
W 165520438 M 2043824325 @ 243.25:28213 @ 28213321 HI17E6ES Wec5:116 HE 1161655
H165.5:215 O 215:264 5 O 264.5:314 03143635 03635413

CY-EPT (o (=@ [= |

10

11

12 EEEE

13

14 BHE B{EBE @ity

15

16 1D NOMINAL 1

17 INFUT ~ INTERVAL 5

18

19

20 -
4 1 3




1715 (Assess)— % £~ $¥ #cds 3§ (Segment Profile)

i} Enterprise Miner - EM_Projectl \i/\é’
fBZEF sRiEE) W0 BEA) |IH(O) HEw) HEEH)

HrhBEX fkBFEuN % 0 WOR E0S
[=l EM_FProject]

= B FHE ) b
----- ®|PROFILE $§$ BT | 50| 1=n EF iRt | Ra sl
E‘&'mtfi | | _l Eyﬁfﬂ}ﬂi% u
@,@ Fog CaseStudy T TERSRINE ) SRNE) ERHENE . TRNSRETERNERFEANET - (o [[ [

FROFILE -—r\lr%:/ i \-—}

[ | ise | | iy

B 100%

2 -|m

i =

152



715 (Assess)— % £ 45 Hcdw 38 (Segment Profile)

i} Enterprise Miner - EM_Projectl = e X
fBZF sRiEE) WE0) BEA) B|IH(O) HEW) HEEH)
%%EEEE\X EHEumsnWOFANS
----- : TS e A
a Dm& ; = | e $¥E=|‘T-1a 122t | |
2. gngaseStudy \ = e X
\\r—‘
- . PROFILE . <7 -—}E(' B -—-&;wmmﬁﬁ
. Bt B \
2D Prof d

| FEA TR [

FEHE ) (o]

13 [..J

5 (-]
=
GAILE: 3
TiEdag o
SRR E D 95
E::: Air i
. TN 10
HEMEE o1
FER UL 1
Bl i —. -
B|=
o
e = ]
—f%
—HEEE -

‘ B 100%| ob j L
i =

TR A

153



71z (Assess)— % B 3% Hicdw 38 (Segment Profile)

i} Enterprise Miner - EM_Projectl \i/\é/
fBZEF sRiEE) W0 BEA) |IH(O) HEw) HEEH)

FrhBEX fsHuns s WOFANS

= EM_Project]
| oy BIPROFILE A | e 18R s | AR | BT | R
i =]
@I*ﬁ Bog CaseStucdy = E‘:I:i:i
v PROFILE -—»\'r_/ iy -—}‘E) e \ —
B & ‘ ‘ ‘ RISy

% D Frof d O B
| EEARTEY ) NEME Y J
a#?jﬂ’ﬁ:%:‘— % B EaeidEs.

B ER..
i ® & BEEESESSASER
L = =
i =t
“EfRESEE 05 EEC)
Bl il
g A 10
%if WEE .01 e
HEE A 1 A R
SEIEIEET = i
EH =28 £
= : S AREnEy
- 3 1T
ERREEEIRE 10 1 PETEEEE
—f
— B A
4 I
d“?‘r:—)- I @ 100% ;ujg
o A ) ;
BT, & )

154



).»

iz (Assess)— ¥ £ 45 #cdw 38 (Segment Profile)

i Enterprise Miner - EM_Projectl J\ﬂ
BEP s R0 EfEe) BEO) REW REAH)
#RBAX a4 s AOFAAQ
B 0@ E &
E}d-.pré)FILE & FIfE =, | TERIfER, | Hfff'sﬁf??'”
ST E (=)
iz Beg CaseStudy =R X
T PROFILE — ' i -—}‘Ef' S -—}&: WA
I o g § : J
D Prof o
| FEA T [ond
FE A [
Th [on]
i [ond)
=
SR =
THETES  h
MR H 95
E::: Rir i
TP 10
HEMEE 01
R AR 1
el Eﬁgﬁu'l' = N
==
Sisas
e = ]
—fE
—REEE -
d ® 100 2 -| &
R |~

| EfERT TEERREEE

155



1715 (Assess)— % £~ $¥ #cds 5§ (Segment Profile)

o Enterprize Miner - EM_Projectl (=] &3
(R sRER(E) R0 EnfE(L) |IE(O) REW) SBAH)
FrhBEX fsHuns s WOFANS

E&%ﬁ' hEEE®
----- % PROFILE AR | EREE | |
SEEEE o g, | EATE | HRFs
-@I dﬁ Bog CaseStudy EIEIE
AW PROFILE -—)-\Ir%/ i -—)-—3?{:: MR \ &; R i e |
. Bt & ‘ ) ) {
D Prof il
_EJ\E‘J}Eis =
FE RS B
5t [
2 = BITHES =
z =
REE E & »i=
Ehl"’ igﬁtt = T FHEE:CaseSdy
S TN 10 = e
LR REE o R RIS
e 1
B EESRR = —
EE
=

UsimmmnsrE

S

—fr
— e

B 100%

2 -|m
e |-

BT EAR [ ;
156




¥ x5 Hicdy 3B (Segment Profile)

P FR - 6L BRSNS FRE: CaseStudy =N ECE ="
BEF sREE) R0 BEFWNW
BB & El&
gr— N
@ EE /) SEGMENT_ = | @ |52 | e SEGMENT. = 51
40 50 (4]
80
40
30
R EE: 1 g g 30 g EC L
=i 56275 20 B
matk e M M 5o a0
10 10 20
1]
CNT_TBM NT_POS
80
40
B0 20
) 30 —
B3 3 2 = (<]
4 | 1 b
[ EeEE: _SEGMENT_ o | @ | R B o | B |2
5 K e e e e e e e mmmmmmmmmmmmmmmemmmmmmmmmmmmmmmmmmmmmmmm—m—————— * -
e = = 6 * @, e
04+ ? K e e e e e e e mmmmmmmmmmmmmmmemmmmmmmmmmmmmmmmmmmmmmmm—m—————— * L
= 8 [
I 9
10
i
12 EEEE
13
14 aE B{EBR  c@#itér
15
6 1D HOMINAL 1
17 INPIT INTERVAL 5
T T T T T
CHT_TOT CHT_TEM CNT_POS CHT_ATM CHT_C5C 18 RETECTED INTERVAL 1
19 RETECTED  NOMINAL 1
-2 4 ~ 20 SEGHENT  NOMINAL 1
21 T

157



¥ x5 Hicdy 3B (Segment Profile)

o & - ST RAMERIEE SR E: CazeStudy

WEP FEE HBROV REW
E] & Bl &

= Eol =<4

G AT REE: _SEGMENT_

T e g e S

Bil

o | -E

804
60—
R 404

20 —

e

40 -7 S04
40
304
B 1 g e gm—'
Sta 56275 54
= o oy
10 104
i] o L= i] ”..HD???
" CNT_TOT " CNT_TEM '
B0 -
40 -
B0 <
B2 2 2"
Etgh: 18638 | R a0 &
Bt 204 (T I 5p -
e il
TNt pos T O ONT ATM o
— 30_
304 ]
B 204
WL 2 gm‘ g
Sta: 16161
etk 1778 [0 fx
10 10 i H
o QQJ.:'F 0 QQ=

" CNT_TBM'

" CNT_POS |

Bal

-

s

S ¥ T A

30+

" CNT_TOT

CNT_TOT




References

Efraim Turban, Ramesh Sharda, Dursun Delen,
Decision Support and Business Intelligence Systems,
Ninth Edition, 2011, Pearson.

Jiawei Han and Micheline Kamber,
Data Mining: Concepts and Techniques, Second Edition,
2006, Elsevier

Jim Georges, Jeff Thompson and Chip Wells,
Applied Analytics Using SAS Enterprise Miner,
SAS, 2010

SAS Enterprise Miner Course Notes, 2014, SAS
SAS Enterprise Miner Training Course, 2014, SAS
SAS Enterprise Guide Training Course, 2014, SAS



