Using classifiers for mail promotions.
Part I. Building response predictor



Lab consists of two parts:
classification and business analysis

»Part |. Data mining: build the classifier and use it for the
prediction of potential responders

* Part ll. Business analytics: how to design the most profitable
campaign



Plan

Part I. Data Mining. Classification with WEKA.
1. Prepare data
> 2. Build several classifiers. Choose the most accurate one.

3. Divide dataset into training and validation datasets
4. Predict class in the validation dataset
5. Prepare output for business analysis
Part Il. Business analysis
1. Generate Lift chart(s)
2. Cost-benefit analysis
3. Recommendations



* Load bank_data.csvinto WEKA explorer

Dataset

e Save file as bankl.arff

-
£ Weka Explorer = | B S
Freprocess | Classify I Cluster I Aszodiate I Select attributes I Vlsuallzel
[ Open file... ] [ Open URL... ] [ Open DB... ] [ Generate... Edit... I Save...
Filter
Current relation Selected attribute
Relation: bank MName: married Type: Nominal
Instances: 300 Attributes: 9 Missing: 0 (0%) Distinct: 2 Unique: 0 (0%)
Attributes No. Label Count
All ] [ None ] [ Invert ] [ Pattern 1[VES |202
2[NO E3

Mo, Mame

1| Jage

2| |sex

3| |region

4| |income
Class: pep (Nom) + [ Visualze A

6/ |children B s

F| " jcar

8| |mortgage 202

9| lpep

ag
— -

Status
o [ ]

Part |. Data
Mining.

P>1. Prepare data

2. Build several
classifiers.

Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Dataset: explore available attributes

in text editor

@relation bank-data

@attribute id

{ID12101,1D12102,ID12103,1D12104,1D12105,1D12106,ID12107,1D12108,1D12109,ID12110,ID
12111,1D12112,1D12113,1D12114,1D12115,ID12116,I1D12117,I1D12118,1D12119,1D12120,ID12
121,1D12122,1D12123,1D12124,1D12125,1D12126,1D12127,I1D12128,1D12129,1D12130,ID1213
1,1D12132,ID12133,ID12134,1D12135,ID12136,1D12137,1D12138,1D12139,ID12140,ID12141,1
D12142,1D12143,1D12144,1D12145,I1D12146,1D12147,1D12148,1D12149,1D12150,ID12151,ID1
2152,1D12153,1D12154,1D12155,1D12156,I1D12157,I1D12158,1D12159,1D12160,1D12161,I1D121

@attribute age numeric
@attribute sex {FEMALE,MALE}

@attribute region {INNER_CITY,TOWN,RURAL,SUBURBAN}
@attribute income numeric
@attribute married {NO,YES}
@attribute children numeric
@attribute car {NO,YES}
@attribute save_act {NO,YES}
@attribute current_act {NO,YES}
@attribute mortgage {NO,YES}
@attribute pep {YES,NO}

Class attribute:
bought Personal

Equity Plan after the
last mailing

Part |. Data
Mining.

P>1. Prepare data

2. Build several
classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Dataset: working with attributes

@relation bank-data

@attribute id
{ID12101,ID1210%
12108,1D12109,ID1
15,1D12116,1D12117,I1D
D12123,1D12124,1D12125
2130,1D12131,1D12132,ID12
7,1D12138,1D12139,ID12140,ID1X
12145,1D12146,1D12147,1D12148,1D
52,1D12153,ID12154,ID12155,ID12156
D12160,1D12161,1D12162,ID12163,ID1216
2167,1D12168,1D12169,1D12170,1D12171,IDT%
4,1D12175...

@attribute age numeric

@attribute sex {FEMALE,MALE}

@attribute region {INNER_CITY,TOWN,RURAL,SUBURBAN}
@attribute income numeric

@attribute married {NO,YES}

@attribute children numeric

@attribute car {NO,YES}

@attribute save_act {NO,YES}

@attribute current_act {NO,YES}

@attribute mortgage {NO,YES}

@attribute pep {YES,NO}

D12103,ID12104,1D12105,ID12106,ID12107,ID
0,ID12111,ID12112,1D12113,ID12114,1D121
3118,1D12119,ID12120,ID12121,1D12122,1

17126,1D12127,1D12128,1D12129,ID1
D12134,1D12135,ID12136,ID1213
4.1D12142,ID12143,1D12144,ID
49 1D12150,ID12151,1D121
57,I1D12158,ID12159,1
165,1D12166,ID1
D12173,ID1217

Non-predictive

attribute: remove it
and save file

Part I. Data
Mining.

P>1. Prepare data

2. Build several
classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Dataset: working with attributes

Numeric attributes
age and income:
discretize into groups

@relation bank-data

@attribute age numeric
@attribute sex {FEMALE,MALE}
@attribute region {INNER_CITYJ@"WN,RURAL,SUBURBAN}
@attribute income numeric
@attribute married {NO,YES}
@attribute children numeric
@attribute car {NO,YES}
@attribute save_act {NO,YES}
@attribute current_act {NO,YES}
@attribute mortgage {NO,YES}
@attribute pep {YES,NO}

Part I. Data
Mining.

P>1. Prepare data

2. Build several
classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




* Simple discretization techniques: distribute

Discretize numeric attributes

numeric values into a predefined number
of bins

/— Equal intervals: the bins are defined as

equal-size numeric intervals

— Equal frequency: the bins are defined
such as to contain equal number of
instances in each interval

In WEKA: Filter: Choose -> Filters->
Unsupervised -> Attribute-> Discretize.

Left-click to open parameters window

Part I. Data
Mining.

P>1. Prepare data

2. Build several
classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Discretize numeric attributes

Explains

P A g e €3 weka.gui.GenericObjectEditor parameters

weka. filters.unsupervised. attribute. Discretize
About

An instance filter that discretizes a range of numeric
attributes in the dataset into nominal attributes.

- Index of the attribute
attributeIndices |1

: . to apply filter on: 1
Finds optimal binsl 8
number Of bins desiredWeightOfinstancesPerInterval | -1.0 Number Of bins:

by data m|n|ng findMumBins [FEHSE based on mln_max
tEChniqueS ignoreClass | False values and common

invertSelection [False sense

If true - equal makeBinary | False
frequency binning, useEqualFrequency [False

if false — equal [ s [

interval binning

The number of bins is found experimentally, by observing the
distribution of the class label in different bins. To play with
different settings, use the Undo button



Discretize numeric attributes

* Age after discretization

Current relation
Relation: bank-weka. filters.unsupervised.attribute. Discretize-Ba-M-1....

Instances: 300 Attributes: 9
Attributes

All ] [ Mone ] [ Invert ] [ Pattern
Ma. Mame

W e ) | L P

Remove

Selected attribute
Mame: age Type: Mominal
Missing: 0 (0%G) Distinct: & Unique: 0 (03%G)
Mo, Label Count
1|'(4nf-24.125] 41 i
2['(24.125-30,25]' 36 i
3['(30.25-36,375]' 36
4|'(36.37542.5]' 36 =
5['(42.5-48.625]' 45
&|'(48.625-54.75]' 33 A
7|'(54.75-60.875]' 26 i
ollem mr o AT

.Class: pep (Mom) | Visualize all

Status

45 47
41
jeli] jeli] jeli]
33
I '
L ——|




Discretize numeric attributes

[ &3 weka.gui.GenericObjectEditor I&
* Income

weka, filters.unsupervised. attribute. Discretize
About

An instance filter that discretizes a range of numeric
attributes in the dataset into nominal attributes. —

attributeIndices |4

binsl gl

desiredWeightOfInstancesPerInterval | -1.0

findMumBing :False -
ignoreClass :False -
invertSelection :False -
makeBinary :False -
useEqualFrequency :False -

Open... ] [ Save... ] [ 0K ] [ Cancel




Discretize numeric attributes

* |ncome after discretization

HEISTON: Dank-Weka. TITers. UNsupervised. aTmiouTe, LISrenze-t 10-M-. .. MEMe: INCome I ype: MomiInal
Instances: 300 Attributes: 9 Missing: 0 (0%:) Distinct: & Unique: 0 (0%:)
Attributes Mo. Label Count

1|'(4nf-14700.191667]' 44
2| (14700. 191667-24386.1733... || 101

All ] [ Mone ] [ Invert ] [ Pattern

3|'(24386.173333-34072.155]' |69
4/'(34072.155-43758.136667]' |45
5|'(43758. 136667-53444.1183... | 26
6|'(53444. 118333-nf)’ 15

s p i - [Vt ]

101
i3]
EE 45
26
= - ]

Stahis




Optional. [Binaryze multi-valued
attributes]

e Undo

&3 Weka Explorer

Preprocess | Classify | Cluster | Assodate | Select attributes | Visualize |

[ COpen file... ] [ Open URL... ] [ Cpen DB... ] ’ Generate... ] [ Unda ] [ Edit... ] [ Save... ]
Filter
Mominal ToBinary -R 3
Current relation Selected attribute
Relation: bank-weka.filters, unsupervised.attribute.Discretize-B6-M-1.... Mame: region=RURAL Type: Numeric
Instances: 300 Attributes: 12 Missing: O {0%) Distinct: 2 Unigue: 0 (0%)
Attributes Statistic Value
All ] ’ Maone ] ’ Invert ] [ Pattern Minimum 0
Maximum 1
Mean 0.17
[l s StdDev 0.376
1| |age
2| |sex
3| Iregion=INNER. _CITY
4 [l region=RLRAL
5| Iregion=TOWN Class: pep (Mom) w || Visualize Al
6 lregion=SUBURBAN . -
7| lincame
8| |married 240
9|[|children
10| ear
11{"|mortgage
12[|pep
| 51
I T 1
i 05 1

Status
CK




Dataset: working with attributes -
children

@relation bank-data

@attribute age numeric

@attribute sex {FEMALE,MALE}

@attribute region {INNER_CITY,TOWN,RURAL,SUBURBAN}
@attribute income numeric
@attribute married {NO,YES}
@attribute children numeric
@attribute car {NO,YES}
@attribute save_act {NO,YES}
@attribute current_act {NO,YES}
@attribute mortgage {NO,YES}
@attribute pep {YES,NO}

Not multi-valued:
convert to nominal



Convert numeric to nominal

Filters->Unsupervised->attribute -> NumericToNominal

II:-:l:!f:IIweka.gui.EenericﬂhjectEditnr

weka, filkers, unsupervised, attribuke. Murmeric ToMominal

Index of the attribute

to apply filter on: 6

Abouk

A filter for turning numeric attributes into nominal ones.

Mare

Capahilities

attributelndices IE

debug IFaIse

[
[

invertselection IFaIse

Open... | Save... 0.4

Cancel




Convert numeric to nominal

Children after nominalizations: 4 groups

Weka Explorer =]

Preprocess | CIassiFyI Clusterl Associatel Select attributesl Visualizel

Open file. .. | Open URL. .. | Cpen DE... | Generate, .. Undo Edit. .. | Save... |
~Filker
MumericToNominal - 6 | Apply |
~Current relation ~Selected attribute
Relation: bank-data-weka.filkers.unsupervised, attribute Remove-R1-.., Mame: children Type: Mominal
Instances: 600 Attribukes: 11 Missing: 0 (0%} Distinck: ¢ i =
~Attribuke: Ma., Label Count
1|0 263
Al Mone Inverk Pattern 21 135
3|2 134
Mo, Mame 4|3 [
1" |age
2| Jsex
3 |region
4" [incame
5[ married Class: pep (Mom;) LI Visualize Al |
7| Jear
8| |save_act 263
9" Jeurrent_act
10{[" [mortgage
11" |pep
135 134
it}
Remove -

Statu
IVOK ‘ Log | w; =0




Save the resulting dataset as
‘bank2.arff’

* This is the input to our

classifiers

Part |. Data
Mining.

P>1. Prepare data

2. Build several
classifiers.

Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

&3 Weka Explorer

5. Prepare output for

business analysis

La

Preprocess | Classify | Cluster | Associate | Select attributes | visualize | p.
\ Open file... I I Open URL... I I COpen DE... I I Generate... I I Undo I I Edit. .. II Save... I
Filter
NominalToBinary -F. 3
Current relation Selected attribute
Relation: bank-weka.filters.unsupervised attribute.Discretize-B6-M-1.... Mame: income Type: Mominal
Instances: 300 Attributes: 9 Missing: 0 (0%) Distinct: & Unique: 0 {0%a)
Attributes Mo. Label Count
Al I I Mone I I Invert I I Pattern 1|'(3nf-14700. 191687] A I
2['(14700. 191667-24386.1733... [ 101
'(24386.173333-34072.155]' 09




Classification

* Our goal: the most accurate classifier Part |. Data
Mining.

1. Prepare data

=>2. Build several

classifiers.

Algorithm Dataset Accuracy Choose the most

accurate one.
3. Divide dataset into

training and
validation

datasets
4. Predict class in

the validation
dataset

5. Prepare output for
business analysis




Classification. Trees: J48

(# Weka Exnlorer o [m] B4
Preprocesdy Classify | Clus r| Associatel Select attr\butes| \n'isualizel
Clsser Part |. Data
choose f[148 Co.25-m2 ‘ ACCU ra Cy' M |n|ng
~Testoptions—— | Classifier output |/ 89 S(y
(6]
" Use training set * 1- Prepa re data
* Supplied test set EEN Tine taken to build model: 0.08 seconds >2. BU|Id several
Qi IID === Gtratified cross-validation === CIaSSlflers,
™ Percentage splt % |66 === Summary ===
o | Choose the most
SEEE Correctly ClaSSif::lEL.‘l Instances 537 §9.5 % accurate One.
Incorrectly Classified Instances 63 -
e ] e sussu 0.7060 3. Divide dataset into
Mean absolute error 0.1767 : . .
Start Ztop | Root mean squared error 0.3063 tralnlng and
~Result list (right-click for options) Relative absolute error 35.6033 % H H
Root relatiwve squared error 61.497 % Valldatlon
Total Number of Instances 00 datasets
=== Detailed Acouracy By Class === 4. Predlct Class in
TP Rate FP Rate Precision FRecall F-Measure ROC Area the Valldat|on
0.832 0.052 0,931 0.832 0.879 0.902
0.945 0.168 0.87 0.945 0.907 0.902 dataset
Teighted Awg. 0,835 0,115 0,598 0,835 0.894 0,502 _|
5. Prepare output for
" Confusion Hatrix - _IJ business analysis
1 3
Statu
’VOK Log | #). x0




Report

Algorithm

Dataset

Accuracy

J48

bank2.arff

89.5




Attribute selection. Decision tree: J48

The most important attributes
(used in the tree for splitting
nodes): children, married,
mortgage, save_act, income

Let’s remove the rest of the
attributes (but leave the class
attribute!), save file as
‘bank3.arff’ and try J48 again

children =0

| married = NO

| | mortgage = NO: YES (48.0/3.0)

| | mortgage = YES

| | | save_act=NO:YES(12.0)

| | | save_act=YES: NO (23.0)

| married = YES

| | save_act=NO

| | | mortgage = NO: NO (36.0/5.0)
| | | mortgage = YES: YES
(25.0/3.0)

| | save_act=YES: NO (119.0/12.0)
children =1

| income ="'(-inf-14700.191667]": NO
(21.0/3.0)

| income ='(14700.191667-
24386.173333]": YES (45.0/3.0)

| income ='(24386.173333-
34072.155]'": YES (33.0/2.0)

| income ="'(34072.155-




Decision tree: J48 on reduce

Type | classifiers.

Even better accuracy. Record

Weka Explorer

Preprocess  Classify I Clusterl Associatel Select attributes | Visualize

=101

- Classifier

Choose  |MB-CO.25-M2

~Test opkions

= Use training set

= Supplied test set Sek., ., |
* Cross-validation  Folds ID

1
{~ Percentage split % |66

More opfions...

{Mom) pep - |
Skark Stap |

~Result lisk (right-click for options)

09:59:30 - trees, 145

~Classifier output

T TIro o

T T

'(53444,118333-1inf) ':

e, T L T

YES (1.0}

oo
| income =
Hunber of Leawes Z4

Gize of the tree : 33

Time taken to build model: 0.02 seconds

Stratified cross-walidation ===

=== jummary ===

Correctly Classified Instances 538 59.6667 %
Incorrectly Claszified Instances &2 T

Kappa statistic 0,790l

Mean absolute error 0.1%7a6

Root mean squared error 0.3056

Relative absolute error 35,5790 %

Root relatiwve squared error 61.3513 %

Total Number of Instances 600 e

=== Detailed Accuracy By Class

d dataset

d| |

Status
{OK




Report

Algorithm Dataset Accuracy
148 bank2.arff 89.5
J48 bank3.arff 89.7

Part |. Data
Mining.
1. Prepare data

=>2. Build several

classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Decision trees: Id3 and Simple cart

Algorithm Dataset Accuracy, %
148 bank2.arff 89.5
J48 bank3.arff 89.7

1d3 bank2.arff 77.0
1d3 bank3.arff 86.0
SimpleCart bank2.arff 86.8
SimpleCart bank3.arff 89.5

The best accuracy for
decision trees: J48 and on
bank3.arff



Report so far

Algorithm

Dataset

Accuracy, %

148

bank3.arff

89.7

Part |. Data
Mining.
1. Prepare data

=2 Build several

classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Type 2 classifiers - Rules: DecisionTable
on the full dataset bank2.arff

The most important

attributes for
classification

Weka Explorer

Preprocess  (Classify | Cluster | Assaciate |

Select attributes | Visualize |

=101 x|

- Classifier

Choose IDecisiunTahIe % 1 -5 "l

ka, attributeselection, BestFirst -0 1 -M 5"

~Test options

" Lse training set

" Supplied test set = |
Folds IID
[

(' Cross-validation
" Percentage split e

Mare opl

—Classifier output

Merit of best subset found:
T T T T on ) -
’ Feature set: 4,5,6,8,10,11

Time taken to build model: 0.14 sec

Stop |

~Result list {right-click For options})

09:59:30 - trees, J45
10:04:11 - trees, J45
10:09:53 - trees.Id3
10:10:18 - trees. SimpleCart
10:11:06 - trees. SimpleCart
10:11:56 - trees. Id3
: 14 - rules.Diec

Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistic

Mean sgbsolute error

Foot mean squared error

Felative ahsolute error

Foot relative sgquared error
Total Number of Instances

=== Detailed Accuracy By Class ===

TP Rate FP Rate
0.741 0.123
0.a877 0.z59

4 |

I oo,

2.5

C¥ {leave one out)

onds

459

gl.5

111

63,4235 %
T7.5316 %
&a00

Recall
0.741
0.877

Precision
0.835
0.801

F-Measure
0.785
0.837

ROC Area
0.85

0.85 L
_'l_I

Skatus
’V oK

Laog

<%’




Attribute selection:
DecisionTable on the full dataset

The most important attributes:
4- income

5- married

— 6- children

— 8- save_act

10 - mortgage

Let’s remove the rest

Save file as bank4.arff

Re-build decision tree J48:
accuracy 89.7 —very high!

We will use bank4.arff as our
input for the rest of the lab

(#weka Explorer

Preprocess  (Classify | Clusterl Associatel Select attributesl Uisualizel

Classifier

Choose |DecisiunTahIe -% 1 -5 "weka, attributeSelection. BestFirst - 1 -0 5"

Test options
" Lse training set

" Supplied test set =

¢ Cross-validation  Folds IID
S IE!E!

More options. ..

" Percentage split

(Mo} pep

Start Stop

[ |
|

Resulk lisk {right-click For options)

09:59:30 -
10:04:11 -
10:09:53 -
10:10:18 -
10:11:06 -
10:11:56 -

trees, J45
trees, J45
trees, 1d3
trees. SimpleCart
trees. SimpleCart
trees, 1d3

- tules, Decision Table

Classifier output

Merit of best subset found: g2.5
Evaluf oy e e e | leave one
Featu@e =set: 4,5,6,58,10,11

Time taken to build model: 0.14 seconds

Stratified cross-validation ===
Summary ===

Correctly Classified Instances
Incorrectly Classified Instances

Kappa

statistic

Mean sgbsolute error

Foot mean squared error
Felative ahsolute error
Foot relative sgquared error
Total Number of Instances

=== Detailed Accuracy By Class ===

4

TP Rate FP Rate
0.741 0.123
0.a877 0.z59

459
111

a3,
7.
&a00

L0238
L3148
. 3862

4235
5316

Precision

0.835
0.801

%

5

Re
0
a

Skatus
oK




Rules—

The rest of the Rule learners on
bank4.arff

Algorithm Dataset Accuracy, %
J48 bank3.arff 89.7
J48 bank4.arff 89.7
JRip bank4.arff 87.8
Part bank4.arff 88.3
Prism bank4.arff 67.3
Ridor bank4.arff 84.7

The best result
for rule learners

Part |. Data
Mining.
1. Prepare data

=2 Build several

classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Report so far

Algorithm Dataset Accuracy, %
148 bank4.arff 89.7
Part bank4.arff 88.3




Type Il classifiers: Naive Bayes

For ‘bank2.arff’ (full dataset):
70.5% accurate

For ‘bank3.arff’ (J48 reduction):
72.5% accurate

For ‘bank4.arff’ (DecisionTable
reduction): 72.5% accurate

Part |. Data
Mining.
1. Prepare data

=2 Build several

classifiers.
Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Report

Algorithm Dataset Accuracy, %
J48 bank4.arff 89.7
Part bank4.arff 88.3
NaiveBayes bank4.arff 72.5

Part |. Data
Mining.
1. Prepare data

2. Build several
classifiers.

. Choose the most

accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




* We will use 70% of the data for training the

Generating validation dataset

classifier, and 30% for the validation

The validation dataset contains actual
responses, but we will try to predict them
with our best classifier, to see how good is
the prediction

Part |. Data
Mining.
1. Prepare data

2. Build several
classifiers.
Choose the most
accurate one.

B=>3. Divide dataset into

training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Generating output
for business analysis

Freprocess Classify | Clusterl .ﬁ.ssuciatel Select attributes | Visualize

Re-open bank4.arff ool
Choose one of our best R
ClaSSifierS: J48 Test opkions

™ Use braining set

Test options: Percentage split ¢ suppledtestset Gt

" Cross-validation  Folds |1IZI

Press More Options button e R

Maore options. ..

(Maorn) pep

Stark Stop

Result list {right-click for options)

T L L

10:15:14 -
102258 -
1026352 -
102703 -
102729 -
10:25:49 -
100321353 -
10032:59 -
1003323 -
10:40:39 -
- trees, 145

rules,DecisionTable
frees, 145

rules, Rip

rules PART

rules. Prism

rules, Ridor
bayves.MaiveBayes
bayves.MaiveBayes
bayves.MaiveBayes
frees, 145

=

Classifier output

Time taken to build model: |

=== Predictions ontest spli

inst#, actual, predicted
1 2:H0 Z:I
2 1:TES 1:¥E.
3 2:H0 Z: I
4 2:H0 Z:
5 1:¥ES 1:¥YE.
f 2:H0 Z: I
7 2:H0 Z: I
a 1:TES 2:1
a 1:YES 1:¥E.
10 2:H0 Z:I
11 2:H0 Z: I
1z 1:YES 1:¥YE
13 2:H0 Z:l
14 1:YES 1:¥YE.
15 2:H0 Z: I
i) 2:H0 2:1
17 1:YES 1:¥E.
15 1:TES 1:¥E.




Generating output
for business analysis

Check: Output predictions
Run J48 Decison tree classifier

[+ output per-class stats

[T output entropy evaluation measures
[ Cutpuk confusion matriz

[ Store predictions For visualization

v Cutput predictions

Cutput additional attributes I

[T Cost-sensitive evaluation Sk,
Random seed For ¥val [ % Split |1
[+ Preserve order for % Split

[T output source code I'-.-'-.-'ekaCIassiFier

Ik |




Predict class in the validation dataset

Run J48 using training and validation
datasets. Note that the accuracy has
decreased.

Part |. Data
Mining.

1. Prepare data

2. Build several
classifiers.

Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

B> 4. Predict class in

the validation
dataset

5. Prepare output for
business analysis




Transfer prediction into a text file

i#1Weka Explorer

Freprocess  Classify | Clusterl P.ssu:u:iatel Select attril:uutesl 'u'isualizel

Classifier
o CO py ﬂl]dﬂ -C0.25-M2
p re d i Cti ons an d Test options Classifier output
™ Use braining set 83
pa Ste I ntO a "~ Supplied test set Sef, .,
teXt fi I e ™ Cross-validation  Folds |1IZI
{% Percentage split % I?IZI
PY S f' I Maore options. .. | 163
ave Tlle as -0
. 171
bank_predicted  ®eme |-
Start Stop | ?
Ixt -
Resulk list {right-click For options) 175
. * T e ;I 175
DO flnd ’+ and 10:15:14 - rules.DecisionTable 177
10:22:58 - trees, 145 178
10:26:37 - rules. JRip F"::'
replace them 10:27:03 - rules. PART 173
. 10:27:29 - rules.Prism
Wlth a Space 10:28:49 - rules.Ridar
10:32:33 - baves.NaiveBayes
. 3 - baves.MaiveBayes
Find what: Ii Find MNext 30 - brees, J48 Correctly Classified Instances 158

17 - trees, 148 Incorrectly Classified Instances 22

Kl |

Replace with: I Beplace

Fieplace Al

EEf

Cancel

[T Match case



Import predictions into Electronic
tables program: example - Excel

* Import data from bank_predicted.txt

.. | :_ ] —
- o e I Pagi_Ef(-:uut Formulas at3 R N Wi
o o = o o 55| Connections | 4| BT
...... = = Al
= [ ] F
E-0E" | REEl BET ST 2 2V (4]
From From § From [rom Other Existing Refresh il Sal
Access  Web Text Sources ~ | Connections All~ =
et Extjrnal Data Connections
A1 - £ |

2] Bookl [Compatibility Mode]
A B C D E = G

I

(9, IS L R Y T

Part |. Data
Mining.
1. Prepare data
2. Build several
classifiers.

Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Import predictions into Electronic
tables program: example - Excel

* Import data from bank_predicted.txt

Text Import Wizard - Step 1 of 3

The Text \Wizard has determined that your data is Fixed Width,

If this is correct, choose Mext, or choose the data bype that best describes your data,

2

riginal data bvpe

at best describes your data;
Characters such as commas or kabs separate each Field.

- Fields are aligned in columns with spaces between each Field.

Skart import ak o |1 5‘" File origin: I 437 : OEM United States

Preview of file CiDocuments and Settingsibarskymiiy Documents\DMCourse),. . \bank_predicted. bxt,

actual, predicted, error, probability distribution

1 N0 Z:H0 0,07 0.3z4
z 1:¥EE 1:TES 0.232 0.0563
2 Z:N0 Z:M0 0.zl4 0.786
a4 Z-HN0 Z:M0 O.076 0.3:z24

Zancel < Back | Mexk = I

Einish

Part |. Data
Mining.

1. Prepare data

2. Build several
classifiers.

Choose the most
accurate one.

3. Divide dataset into
training and
validation
datasets

4. Predict class in
the validation
dataset

5. Prepare output for
business analysis




Import predictions into Electronic
tables program: example - Excel

[ J
Import data from |
b a n k_p re d | Cte d .tXt ;I;:Zlifreen lets you set the delimiters wour data contains, ou can see how wour text is affected in the previe

~Delimiters
vV Tah

[ Semicolon ¥ Treat consecutive delimiters as one

¢ Save file aS L Jone Texk qualifier: |" j

Iv Space: |
bank_results.xls T oter: |
(sample file is

attached)

Daka prewview

ctual, predicted, prror, probability distribution
tNO N0 L O7E . SE4
SYES :TES .38 083

inst#,

N0 NO El4 =1
tNO b ] .ave 924

A [
Zancel | < Back | Mexk = I Einist




Close WEKA

* The data mining part is complete |rart1. pata Mining.
P==Part Il. Business
analysis
1. Generate Lift chart(s)
2. Cost-benefit analysis

3. Recommendations




