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(Data Mining with Weka)

N15ANAY Weka

1. Download lisunsud http://www.cs.waikato.ac.nz/ml/weka/downloading.html

2. aatdanfnnafaas
lunftazls version 3.7.11 (Book version 3.6)
ANAINN default az Next

{7 Weka 3.7.11 Setup o] & |3

Welcome to the Weka 3.7.11 Setup
Wizard

This wizard will quide you through the installation of Weka
3.7.11,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

Mext = l| Cancel

=S
RAZYAR


http://www.cs.waikato.ac.nz/ml/weka/downloading.html

{47 Weka 3.7.11 Setup

Installing
Please wait while Weka 3.7.11 s being installed.

Extract: UnivariateEqualFrequencyHistogramEstimator . himl... 100%

= @ | =8

Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:
Extract:

KernglEstimator.html... 100%

MahalanobisEstimator. hitml. .. 100%
MultivariateEstimator.himl... 100%
MultivariateGaussianEstimator. hitml... 100%
NDConditionalEstimator. hitml... 100%
NMConditionalEstimator. html... 100%
NormalEstimator.html... 100%

PoissonEstimator . html,.. 100%
UnivariateDensityEstimator. html... 100%:
UnivariateEqualFrequencyHistogramEstimator . html. .. 100%;

O
o

m

Install JRE

I

Java Setup - Welcome

Welcome to Java

wour internet experience come to life.

Click here for more information on what we do collect.

ORACLE

Javva provides safe and secure access to the world of amazing Java content,
From business solutions to helpful utilities and entetainment, Jawva makes

MHate: Mo personal information is gathered as part of our install process.

Click Install to accept the license agreement and install Jawva now.,

| Change destination Falder

Cancel

Ingtall =

ﬂ(ﬂl!&l Install




4. GaaasauTasn

{7 Weka 3711 Setup = = | £

Installation Complete
Setup was completed successfully.

Completed

Output folder: C:\Program Files\Weka-3-7 -
Execute: RunJREInstaller bat

Delete file: C:\Program Files\Weka-3-7\RunIREInstaller . bat

Created uninstaller: C:\Program Files\Weka-3-7\uninstall.exe

Output folder: C:\Users\Admin\AppDataRoaming \Microsoft\Windows\Start Menu'Pr...
Create shortcut: C:\Users\Admin'AppData\Roaming Microsoft\Windows\Start Menu, ..
Create shortcut: C:\Wsers\admin'AppData‘\Roaming Microsoft\Windows\Start Menu', ..
Create shortcut: C:\Users\Admin'AppData\Roaming Microsoft\Windows\Start Menu', ..
Create shortcut: C:\Wsers\admin'AppData‘\Roaming Microsoft\Windows\Start Menu', ..
Completed Al

{1 Weka 2711 Setup

Completing the Weka 3.7.11 Setup
Wizard

Weka 3.7.11 has been installed on your computer,

Click Finish to close this wizard.




n195un 1y Weka
1. All Programs > Weka 3.7
. Accessories

. EditPlus 2

) Games

. Google Chrome

, Java
. Java Development Kit
. Maintenance
. Microsoft Office
. Microsoft Visual Studio 2005
| Motepad++
. Renesas Electronics
. SharePoint
| Snagltd
| Startup
, Weka 3.7.11
a Documentation
{5 Uninstall Weka 3.7.11
0 Weka 3.7 (with console)

& Weka 3

1  Back

| |555m’? programs and files

Admin

Documents

Pictures

Music

Computer q
Control Panel ;
=7il
Devices and Printers 1
Default Programs bl

Help and Support |-

(Shit down |15

%38 &L short cut Weka 3.7 811U desktop tiWagzadnlunsisunla

auldanan Weka lanan

V9% LA

Weka GUIChoaoser

Weka has a package manager that you
can use to install many learning schemes and tools.

The package manager can be found under the "Tools" menu,

[] Do not show this message again

(5]

A8N Do not show this message again UW&IARN OK



Weka GUI Chooser

&3 Weka GUI Chooser

Program Visualization Tools Help

=N [HCR (=5

WEKA

The University
of Waikato

Waikato Envircnment for Knowledge Anahysis
Version 3.7.11

[c) 1992 - 2014

The University of Waikato

Hamilton, Mew Zealand

Applications

Explorer

Experimenter

KnowledgeFlow

Simple CLI

i Interface N1311197% 4 WUU

1. Explorer

& Weka Explorer

{ Preprocess | | | | |

[ Open file. .. ] [ Open URL... ] [

Open DB... ] [

Generate. .. Unda Edit...

Filter

Current relation
Relation: None
Instances: None

Attributes

Al MNone Invert

Attributes: None
Sum of weights: None

Pattern

Selected attribute
MName: None

Missing: Mone Distinct: Mone

Apply

Type: Mone
Unique: Maone

Remove

* | Visualize Al

Status
Welcome to the Weka Explorer




2. Experimenter

Experiment Configuration Mode: (@ Simple () Advanced
[ e ] ] o )
Results Destination
’ARFF file v] Filename: | | [ Browse... ]
Experiment Type Iteration Control
[Crossau'alidaﬁon - Mumber of repetitions: |
Mumber of folds: | (@) Data sets first
(@) Classification Regression Algorithms first
Datasets Algorithms
[ Add new... ] [ Edit selected... ] [ Delete selected ] [ Add new... ] [ Edit selected... ] [ Delete selected
Use relative paths
[ Up ] [ Down ] [ Load options. .. ] [ Save options... ] [ Up ] [ Down ]
[ Notes ]
3. KnowledgeFlow
[ |
QNG hORODIJNDHESEHB @
Untitied1 = ‘
| DataSources b
| Datasinks
| Filters
|| Classifiers
| Clusterers E
| Associations
| Evaluation
| Visualization
|, Tools
| Flow
4 m 3
Status | Log|
Component Parameters Time: Status
[KnowledgeFlow] |Welcome to the Weka Knowledge Flow

sl -l s Twmlal




4. Simple CLI

F-

&4 SimpleCL

Welcome to the WEER S5implelLT

Enter commands in the textfield at the bottom of
the window. Use the up and down arrows to move
through previous commands.

Command completion for classnames and files is
initiated with <Tabk». In order to distinguish
between files and classnames, file names mast

ke either absclute or start with '.%' or "=/"

{the latter i3 & shortcut for the home directory).

<Alt+BackSpace> i3 used for deleting the text
in the commandline in chunks.

> help

Command must be one of:
java <classname> <args> [ > file]
break
kill
capabilities <classname> <arg3r
cls
history
exit
help <command:>

m




Weka Workshops

WS#1: Numeric Prediction

Data set: cpu (Weka_data =7 WS format 1Ju .arff)
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Bz used by Eilpatrick, D. & Cameron-Jones, M. (19%8). Numeric prediction
using instance-based learning with encoding length =selection. In Progress

in Connectionist-Based Information Systems. Singapore: Springer-Verlag.

Deleted "vendor"™ attribute to make data consistent with with what we
used in the data mining book.

fBrelation 'ggu'
@attribute MYCT numeric
@attribute MMIN numeric
Rattribute MMAX numeric
@attribute CACH numeric
@attribute CHMIN numeric
@attribute CHMAX numeric
@attribute class numeric
Edata

125,256, 6000,256,16,128,198
29,8000,32000,32,8,32,269
29,8000, 32000,32,8,32,220
29,8000, 32000,32,8,32,172
29,8000,16000,32,8,16,132
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Knowledge Discovery by Data Analysis with R and Weka (updated 14 Marcht 20D18)
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X A
1. Preprocess > Open file t8an cpu
- B
&3 Open M
Look in: [ | Weka_data v 5 il | | =
T o breast-cancer o segment-test [ Invoke options dialog
-\;::J") o contact-lenses o soybean
Recent Items o supermarket Note:
| o cpuwithvender o unbalanced
- Some file formats offer additional
- o credlt g o vote i options which can be customized
i o diabetes o weather.nominal when invoking the options dialog.
Desktop 'o glass 'o weather.nurmeric
L] ionosphere
. & iris.2D
| & iris
My Documents o labor
o ReutersCorn-test {
1 o ReutersCorn-train
i
E“”h-. 'Q ReutersGrain-test
Computer o ReutersGrain-train
[+] segment-challenge
e
File name: cpu.arff Open
RIS Flesof type: | arff data files (=.arff) -
VL v
9
F T—— — =
&3 Weka Explorer El_lg
Preprocess | Classify | Cluster | Assodate | Select attributes | visualize
| Openfie.. [ Open URL... ] [ Open DB... ] ’ Generate... Undo Edit... ] ’ Save... ]
Filter
Current relation Selected attribute
Relation: cpu Attributes: 7 MName: MYCT Type: Mumeric
Instances: 209 Sum of weights: 203 Missing: 0 (0%:) Distinct: 60 Unigue: 19 (3%:)
Attributes Statistic Value
Minimum 17
’ ol J[ mene [ et [ Pattemn | e 1500
Mean 203.823
Mo Name StdDew 260,263
[ [MMIN
[ [MMax
[ClcacH r 1 _
CJcHMIN .Class: dass (Num) z) Visualize All
[lcHMAX
[ |dass 137
34
15 13
Remave 4 i i z 0 2
T 1
17 7525 1500
L

2. LLale‘%ﬁa@T@T’aq@ﬁﬂU%:Lﬂmﬁuﬂi class ®WINAaINTInaLUsaw T wa LT class 1% Edit La2

ARNYINNILUINABINNT LRBN Attribute as class @TuLLﬂiﬁfuﬁﬁl:magLﬂu@‘i’aq@ﬁw LAZLEAILD 1



ARUN

Y aa (2 A s <V v
RUNHLAG 3331‘]1’)’1 LannItIe nia aauds ﬂvl,@I
EEm—

Relation: cpu
No. | 1: mycT | 2: mvin | 3: mmax | 4: cacH F 6: CHMAX | 7: class |
Mumeric | Numeric | NMumeric Numeric

123 | 1s00.0| 768.0/  1000.0 0.0 Get mean...

124 | i500.0|  788.0[ 20000 0.0

135 300.0 763.0/  2000.0 0.0 Set all values to...

208 430.0 5120/ 8000.0 32.0 Set missing values to...

203 480.0| 1000.0) 4000.0 0.0 Replace values with...

i1 400.0)  1000.0)  3000.0 0.0

12 400.0 °12.0] 3500.0 +0 Rename attribute...

13 g0.0| 2000.0] 80000 65.0

14 50.0/ 4000.0] 15000.0 85.0 Attribute as class

15 350.0 54.0 64.0 0.0 Delete attribute

25 320.0| 128.0| 6000.0 0.0 .

5 320.0 =120 2000.0 20 Delete attributes...

27 320.0/ 256.0| S000.0 0.0 Sort data (ascending)

23 320.0)  256.0| 3000.0 4.0

29 320.0 5120/ 5000.0 4.0 Optimal colurmn width (current)
30 320.0) 256.0] 5000.0 4.0 Optimal column width (all)

37 50.0/  500.0)  2000.0 8.0 v e —

33 50.0/ 1000.0)  4000.0 8.0 1.0 5.0 29.0

39 50.0/ 2000.0) 8000.0 8.0 1.0 5.0 710 |
47 s10.0/ 5120/ 5120 8.0 1.0 1.0 18.0

43 810.0/ 1000.0| 5000.0 0.0 1.0 1.0 20.0

49 320.0) 512.0] 8000.0 4.0 1.0 5.0 40,0

50 200.0) 512.0] 8000.0 8.0 1.0 8.0 62.0

51 700.0)  334.0] 8000.0 0.0 1.0 1.0 24.0 -

|LInu:|u:u|[DKHEar1::el]

Maa9nTLa LWNaas Excel A ctri+A (Select All) wa2 b paste a4l Excel WaANUIITIAWINLTH
Jaaudls



3. Weka 9z&731¢in descriptive statistics Ya3uaazanlslh wiauuaaInT W (histogram) #3aA&N

:

. . = . (o a v L
Visualize All LWa@ histogram 1830 UINNEINTBNNK _

MYCT MMIN MMAX CACH

i i 88 .

55
a7
34 3 34
24
i | -
7 4 4 3
42 0 Lo 2 £ I T o b o0 0 ] o A1 12 00 0 2
T ] T d T d T
17 TARS 1500 fid 16032 32000 fid 37037 4000 a 118 26
CHMIN CHMAX dass :
|45
ln
19 il
i —’ﬁ’_!—vi
bl 1 ionpoop?2 Ly—\ﬁﬁnnrg—»Lnnz L4034 g p 102

o ZIE 62‘ o 8'8 IFEI L3 57‘3 1150'

4 1l +
= ——

4. Visualize scatter plot (@T’JLLU? 2 @T’J) lagadnNWAL Visualize

———— —— — =
&3 Weka Explorer [EI_IQ
| Preprocess | Classify I Cluster I Assodiate I Select atlribuhesl Visuzlize |
Plot Matrix MYCT MMIN MMAX CACH CHMIN CHMA?
class . =
Fni sl

CHMAX . . . . . . . n |

;vsm L f.l ; Wi Ji Ve
ﬁl = . - - | - lI_I
PlotSize: [105] . [l || Fast scroling {uses more memory)
PointSize: [1] n
Jitter: ”
Colour: dass (Mum}) .| 100
Class Colour il

T 1
& 578 1150




Fit linear regressiom model

Classify > Choose Classifier = functions > Linear Regression

Test options = Use training ser (default)

v — =
&3 Weka Explorer

] ———— ——
) Weka Explorer

Preprocessl Classify | Cluster I Associate I 1

| Preprocess| Classify | Cluster | Assodate | Select attril

----- # GaussianProcesses

----- g e>rRegression]

----- # MultilzyerPerceptron

-
-
Ll

L.

3 L = [
* 8
L
=
o
m
0

Classifier Classifier
| weka [ Choose ]lLinearREgressiun -50-R1.0E-8
=l |y dassifiers
T -- |, bayes Test options
= | functions

() Supplied test set Sek...

(7 Cross-validation  Folds |10

() Percentage split %% |66

[ More options... ]
{Mum) dass -
[ Start ] Stop

Result list (right-dick for options)
I I

ne Start 3 LANAANT

Kaanl

‘Weka Explorer
L _

Prep(ocessl Classify ‘ Cluster | Assodiate I Select atmbutesl \ﬁsua\izel

Classifier

l Choase ]|LinearRegressiun -50-R 1.0E-5

Test options Classifier output

(@ Use training set Linear Regression Model

() Supplied test set Set...

class =
(©) Cross-validation  Folds |10

N
(7) Percentage spiit % |66 0.0491 = MICI +
- 0.0152 * MMIN +
[ More options. .. ] 0.0056 * MMEX +
0.6298 * CACH +

n
(Nur) class . l 1.4599 * CHMRX +

-56.075

Result list {right-click for options)

18:15:55 - functions.LinearRegression

=== Summary ===

Correlation coefficient
Mean absclute error

Root mean squared error
Relative absclute error

Time taken to build model: 0.03 seconds

=== Evaluation on training set ===

Time taken to test model on training data: 0.02 seconds

Root relative squared error

mn

0.93
37.9748
58.9899
39.592 %
36.7663 % i

Status
oK




6. nsnlawna
6.1 Model: Class/PRP = -56.075 + 0.0491*MYCT + 0.0152*MMIN + 0.0056 *MMAX
+ 0.6298*CACH + 1.4599*CHMAX

dutslad L luluaa?

Linear Regression Model
class =
0.0491 * MYCT +
0.0152 * MMIN +
0.0056 * MMRZX +
0.6298 * CACH +
1.4599 * CHMRY +
-56.075

6.2 Evaluation: Correlation coefficient R=0.93 or R?*=0.8649
@13 predictor 5 @7 fa MYCT, MMIN, MMAX, CACH, CHMAX &1313085118a714

w515 Ua96115 Class/PRP lailszanms 81%

Correlation coefficient 0.93

A o

6.3 Deployment: La3asnanmitaadindaslmal 1 1309 Hgmauti@asit MYCT=200, MMIN=1000,
MMAX=2000, CASH=0, CHMAX=64 q2z113z8n5n W (PRP) = 73.58

ARNY2NN Result La2 Save model

1% & . (X o L. [ A [
7. lAnamaund 3 test options 321631 Weka I full training set lunsasluias TInaantuad
=1 @ A 1Y o . . s o
luiaaasinilauny TIFEAARBINY Stepwise Regression 14 SPSS uazlu R udnaawsuad
Evaluation 311 Correlation coefficient 489119 3 test mode 8 1) Use training set, 2) Cross-

validation (10 folds), 3) Percentage split (66%) 3 luLvinn



WS#2: Classification by Logistic Regression
Data set: diabetes

1. Preprocess > Open file \8an diabetes
& Weka Explorer = =

Preprocess | Classify | Cluster | Assodate | Select attributes | visualize|
[ Openfie.. | [ Open URL... ] [ Open DE... ] [ Generate... Undo Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: pima_diabetes Attributes: 9 Name: preg Type: Numeric
Instances: 763 Sum ofweights: 763 Missing: 0 (0%) Distinct: 17 Unique: 2 (0%)
Attributes Statistic value
[ Al ][ mone ][ tnwert |[ Pattem | ({Mnmum o
Maximum 7
Mean 3845

o- Name StdDev 3.37

2| |plas

3[Clpres

4| skin

5[ linsu Class: dass (Nom) - [ visualize Al

5| |mass

T lpedi

8|Clage

o[ dass

Remove

Status
oK

2. Edit Lﬁ'ag] type UWaz AvaILaazaLls

| £ Viewer @
Relation: pima_diabetes

Mo. | l:preg| 2:plas | 3:pres | 4 skin | 5:insu | 6: mass | 7: pedi | 8:age 9: class

Numeric | Numeric | Numeric | Numeric | Numeric | Numeric | Numeric | Mumeric MNominal

1 6.0 148.0 7.0 35.0 0.0 33.6 0,627 50.0tested_positive -
2 1.0 35.0 66.0 28.0 0.0 26.6 0,351 31.0/tested_negative =)
3 8.0 183.0 64.0 0.0 0.0 23.3 0,672 32.0/tested_positive

4 1.0 #9.0 66.0 23.0 94.0 8.1 0.167| 21.0tested_negative

5 0.0 137.0 40.0 35.0 168.0 43.1 2,288 33.0tested_positive

] 5.0 116.0 4.0 0.0 0.0 25.6 0,201 30.0(tested_negative

7 3.0 78.0 50.0 320 88.0 31.0 0,243 26.0|tested_positive

t2] 10.0 115.0 0.0 0.0 0.0 35.3 0,134 29.0tested_negative

9 2.0 187.0 70.0 45.0 543.0 30.5 0,158 53.0tested_positive

10 8.0 125.0 96.0 0.0 0.0 0.0 0,232 54.0tested_positive

11 4.0 110.0 92.0 0.0 0.0 376 0,191 30.0(tested_negative

12 10.0 168.0 74.0 0.0 0.0 38.0 0,537 34.0tested_positive

13 10.0 139.0 0.0 0.0 0.0 27.1 1,441 57.0|tested_negative

14 1.0 159.0 60.0 23.0 840.0 30,1 0,398 59.0|tested_positive

15 5.0 166.0 7.0 15.0 175.0 25.8 0,587 51.0[tested_positive

16 7.0 100.0 0.0 0.0 0.0 30,0 0,434 32.0tested_positive

17 0.0 118.0 4.0 47.0 230.0 45.8 0,551 31.0tested_positive

18 7.0 107.0 74.0 0.0 0.0 9.6 0,254 31.0tested_positive

19 1.0 103.0 30.0 38.0 33.0 43.3 0,133 33.0/tested_negative

20 1.0 115.0 70.0 30.0 96.0 34.6 0,529 32.0/tested_positive

21 3.0 126.0 38.0 41.0 235.0 39.3 0,704 27.0[tested_negative

22 8.0 99.0 34.0 0.0 0.0 35.4) 0.388 50.0tested_negative

23 7.0 196.0 90.0 0.0 0.0 39.8 0.451 41.0tested_positive

24 9.0 119.0 30.0 35.0 0.0 29.0 0.263 29.0tested_positive -

a2u1ly class (dependent/target) i type 1% nominal 4 2 @1 fa tested negative/tested positive

@217 classifier (independent/predictor) i8a1d type \J% numeric Ninua



3. q descriptive statistics PIlAazAILl TN Weka agﬂivi” WTauLEaINT W (histogram) K38A&N

Visualize All LWaq histogram Ua4e3ulInnaIniauny

€ Weks Explorer [E=R(E=E">=)
Preprocess | Classify | Cluster | Assodiate | Select attributes | \ﬂsualize|
’ Open file... ] [ Open URL... ] ’ Open DB... ] [ Generate... Undao Edit... ] ’ Save... ]
Filter
Current relation Selected attribute
Relation: pima_diabetes Attributes: 9 Mame: preg Type: Mumeric
Instances: 768 Sum of weights: 768 Missing: O (0%) Distinct: 17 Unigue: 2 (%)
Attributes Statistic Value
’ All ] ’ None ] [ Invert ] ’ Pattern ] Minimum 0
Maximum 17
Mean 3.845
szt YIRS StdDev 3.37
2[plas
3| |pres
4{[Cskin
S|[E Jinsu Class: class (Nam) - | visualize Al
6| |mass - -
7|[lpedi
38| |age 36
9{[Cdass
125
103
75 .
i 45
Remove L . . 1
Status
Ok -Log w. x0

v @
A A v

Tayaikiivnavue 768 @1 (Instances/Cases/N)

> 2 o e A = . e & . L. AR
ads 1 09 8 tiluaauls classifier 4 type 114 numeric @31 descriptive statistics 39t
Minimum, Maximum, Mean, Standard Deviation (StdDev)

s class iduaudsgareiaue 4 type 1% nominal

884ARN Visualize All 9ABNIINANUFNNLTVIAULT class NUAULT classifier LAazaA7
4. Visualize scatter plot (GT’JLL‘lJi 2 @y’J) lasadnfuiy Visualize
5. Fit logistic regressiom model

WRONUWAL Classify > Choose Classifier = functions >Logistic (Regression)

Default Test option = Cross validation Fold 10



& Weka Explorer & Weka Explorer
| Freprocess | Classify | Cluster | Assodate | Selec Freprocess | Classify | Cluster | Assodate
Classifier Classifier
| weka ' | Logistic -R 1.0E-8 M -1
= | dassifiers
] -- | bayes Test options
= | functions () Use training set
----- »
..... * (71 Supplied test set Set...
""" # Logistic (@ Cross-validation Folds |10
----- # MultilayerPerceptron ]
_____ # SGD i) Percentage split %% |66
""" # SGDText [ More options. ..
..... ..,
— i P # SimpleLogistic
0 0 & SMO (Mom) dass
| i i ..,
[ ----- # VotedPerceptron [ Start Stop
F - lazy Result list {right-dick for options)
[+ [ meta |
[F- L. misc
=g & rules
----- # DedsionTable
4 JRip

n® Start 3 LANAANT

6. nisudana

-0.03524 0.0133% -0.00064 0.0012x;

6.1 Model: Class = e%'®*preg + plas + e pres + e skin + e insu +

e—0.0897*mass + e—0.9452*pedi + e—0.0149~kage + 8.4047 'ﬁ%a
Class = 0.8841*preg + 0.9654*plas + 1.0134*pres + 0.9994*skin + 1.0012*insu +
0.9142*mass + 0.3886*pedi + 0.9852*age



Classifier output Odds Ratioa...
Class

Logistic Regression with ridge Variable tested negative
Coefficients...

Class preg 0.8841
Variakle tested negatiwve plas 0.9654
o === pres 1.0134
preg -0.1232 alkin 0.9994
plas -0.0352 inam 1.0012
pres 0.0133 Tass 0.a142
skin -0.000& pedi 0,388
1nan d.0012 age 0.9852
mass -0.08897
pedi —-0.9452
age -0.0149
Intercept B.4047

6.2 Evaluation:

.2135 %

Correctly Classified Instances 583 77
Incorrectly Classified Instances 175 22.7865 %

6.3 Deployment: LNuAAIUENNITE 6.1

ARNYINN Result Wa2 Save model

Inasauns 2 test options (Use training set, Cross-validation Folds 10 3¢'l@31 Weka 1 full

.. [ A& [ >3 % ] N %
training set 1N T&319l0LAa TINAaNTURILNLARALIANOUAY Ua accuracy Az luinlaun
1435013 Cross-validation Folds 10 Weka szutsipyarisnuananidu 10 dau uazih 10 A9
laoasan 1 17 &uf 1 10u test set aruNndanInuadn 9 @ty training set

& A v A & ' A a & a ] & L.

A397 2 17 N 2 1Ju test set FuNwaanIrNadn 9 awdn training set

=2 & 4 o A = ] A a & a ] & L.
NIATIN 10 18 dauf 10 10u test set anniandnuasn 9 arutidu training set
1ag evaluation accuracy aetuaLadsvaIng 10 39

PNBUAIWINLeadnalasld full training set NIRNALUNNTIHINLAE



WS#3: Classification by ML algorithm

Data set: diabetes

1. Preprocess > Open file \8an diabetes

2. Fit classification model Classifier = rules > ZeroR (baseline accuracy)
nsuilaua

Model: Class = tested_negative

=== (Clagaifier model (full training set) =—=

ZeroR predicts class wvalue: teated negative

Evaluation:
Correctly Clasaified Instances 500 65.1042 %
Incorrectly Classified Instances 268 34.8958 %

=== Confusion Matrix =—=

@ b <-- clasgsified as
500 o | & = tested _negative
268 o | = tested positive

Deployment: tested negative
3. Fit classification model Classifier = rules > OneR
nsudana

Model: 'l3j make sence

=== Classifier model [full training set] ===

rlas:
< 114.5 -» tested negative
< 115.5 -» tested positive
< 127.5 -» tested negative
< 128.5 -» tested_positive
< 133.5 -» tested_negative
< 135.5 -» tested positive
< 143.5 -» tested _negative
< 152.5 -» tested positive
< 154.5 -» tested negative

»= 154.5 -» tested positive
{587/768 instances correct)

Evaluation: (cross-validation)

Correctly Classified Instances 5449 7
Incorrectly Classified Instances 219 2




=== Confusion Matrix =—=

@ b <-- clagsified as
433 &7 | & = tested _negative
152 116 | b = tested positive

Deployment: 150 (apply rule)
Fit classification model Classifier = trees > J48
@ % A & a o o o o v
WANBG @Y default parameter 9z leazld 20 ng Teunang AduaSsdmsuToyas wIntos
y—.‘. QU
AIhUA2392UTY parameter “minNumObj” 15uihdaanslingiduaiidmiudays 10% Ausu

minNumObj = 77 I@mﬂﬁﬂﬁ' Jag un minNumODbj
Classifier

| Choose |J4B -C 0,25 -M 77
-
&3 weka.gui.GenericObjectEditor — ﬁ

weka, classifiers. trees, 148
About -~

Class for generating a pruned or unpruned C4.

binarySplits :False

m

r' collapseTree :True

confidenceFactor |0.25

debug :False
doMotCheckCapahilities :False
II doMotMakeSplitPointActualvalue :False
minNumOk;j | 77]

numFolds |3




asudana

Model: AN1717 Result LlAan Visualize tree

=== Classifier model (full training Set) ===| || Weka Classfier Tree Visualizer: 15:40:13 - trees 48 (pima_di.. L= =) [l

|| Tree View

plas <= 127: tested_negative (485.0/94.0)

plas > 127

| mas3 <= 30: tested negatiwve (78.0/26.0) ==127 =127

| mass > 30: tested positiwve (205.0/57.0) — ?
Humber of Leaves 3 == 130 =30

Size of the tree : 5 fested_pegathe (130260) - fesetpositve 205 057

Evaluation: (cross-validation)

=== Stratified croass-validation ===
=== Slm]]]]a]‘:y ===

Correctly Classified Instances 570 T4.2188

Incorrectly Classified Instances 1498 25.7813 %

=== Confusion Matrix =—

& B «<—— classzified as
445 35 | @ = tested _negative
143 125 | b

tested positive

Deployment: A&n273171 Result L&2 Save model

o

7. WSouifisunan1inaaeddas Classifier #28% ¢ 1% rules > PART, rules > JRIP

(3@ AuNTlY Experimenter Interface)



WS#4: Association Problem Type

Data set: supermarket

1. Preprocess > Open file LWRan supermarket

Edit Lﬁagmiﬁl”mﬁuﬁaga

| £ Viewer ﬁ
Relation: supermarket
at | 20: canned fruit | 21: canned vegetables | 22: breakfast food | 23: dos-tobacco pkts
Nominal Nominal Nominal Nominal
t
t t
t
t t
t t
t t t
t
t t
t t t
t t
t t
t
t t t
t
t t
t
t t
1 ™ 3
Undo [ QK ] [ Cancel
-

WO ) AAZNINEUAARI 9 t (Strue) URUATRATL




Fit Association model I@lmﬁ anuNy Associate

Preprocess | Classify | Cluster | Assodate
Associator

s weka

= || associations

| e
l FilteredAssodator
F t 4 FPGrowth

\Han Associator algorithm 1))
Apriori

ﬂﬁﬂfprnon(gﬂﬂﬂamaﬂ)

13U parameter ﬁﬁ’]ﬂvfy 3 afa
-lowerBoundMinSupport = 0.2
-minMetric (min Confidence) = 0.9
-numRules = 10

waaws: lwungla 9 e
889130

-minMetric (min Confidence) = 0.85

| Preprocess | Classify | Clusterl Aszodiate | Select attributes | Visuali

Associator

Choose I.lfl.pl‘il:nl'i -N10-TO-C0.9-DO05S-U1.0-M0.2-5-1,

rﬂ weka.gui.GenericObjectEditor ﬁ
weka,associations. Apriori
About -
Class implementing an Apriori-type algarithm. I
car :False =
cassIndex |-1
delta |0.05
lowerBoundMinSupport (0.2 B
metricType :Cnnﬁden::e
minMetric  |0.9
numRules |10 il
i | 1 [ F
[ Open... ] [ Save... ] [ QK ] [ Cancel

nsudana

Model:

Best rules found:

[T R - R R L R

=
(=]

biscuits=t frozen foods=t fruit=t wegetables=t 1039 ==> bread
fruit=t wvegetables=t total=high 1050 ==»> bread and cake=t 938
fruit=t total=high 1243 ==> bread and cake=t 1104

biscuits=t total=high 1228 ==> bread and cake=t 1082
milk-cream=t total=high 1217 ==> bread and cake=t 1071
biscuits=t margarine=t wvegetables=t 1054 ==> bread and cake=t 9235
frozen foods=t total=high 1273 ==> bread and cake=t 1117
biscuits=t margarine=t fruit=t 1073
party snack foods=t total=high 1120
. vegetables=t total=high 1270 ==> bread and cake=t 1110

==»> bread and cake=t 938
==> bread and cake=t 979
<conf: (0.87)> lift:(1.21) lew:{0.04) [195] o

and cake=t 925
<conf: (0.89)> 1ift:(l.24) lewv:{0.04)

<conf: (0.88)> 1ift:(1.22) lewv:({0.04)

<conf: (0.88)> 1ift:(1.22) lewv:(0.04)

<conf: (0.87)> 1ift:(1.21) lewv:({0.04)
<conf: (0.87)> 1lift: (1.21) lewv:({0.04)

<conf: (0.89)> lifc: (1.

<conf: (0.89)> 1ift:(1.23) lew:(0.05) [209] conv: |
[198] con
<econf: (0.88)> lift: (1.22) lew:(0.04) [135] o
<conf: (0.88)> lift:{l.22) lew: (0.
[200]

[
[

Pd) lewv: (0.
[182] conwv:
2.49)

e (2.34)
pnv: (2.32)
p4) [166] ¢
convs: (2.2°
L&5] conv:i
172] conv:i
pow: (2.21)

Evaluation: Min Support 182 Confidence

Deployment: ta1 ng) 1l



WS#5: Clustering

Data set: iris
1. Preprocess > Open file \Ran iris
AX .. Ao ' i . . a a o
Tuidh iris aauds class watsnazlalgluns clustering waazltlumsidSoufsunuaranluies

2. Fit Clustering model lagldanuny Cluster

| Preprocess I Classiﬁa| Cluster | Assodate |

Clusterer

, weka

B |, dusterers

Canopy

Cobweb

EM

FarthestFirst
FilteredClusterer
HierarchicalClusterer
MakeDensityBasedClusterer

SimplekMeans

ssssssss

Preprocess I Classiﬁ-'| Cluster | Assodate | Select attributes I n& Ignore attributes

Clusterer ”
5 3 | £| Select items M
i { simpleKMeans -init 0 -max-candidates 100 -
|sepallengﬂ'|
Cluster mode sepalwidth
(@ Use training set petallength
petalwidth
© suppied test et set.. F—
(") Percentage split o |B6
() Classes to dusters evaluation
(Mom) dass [ Select ] [ Pattern ] [ Cancel ]

Store dusters for visualization o \
4] \dan class LA INALjy Select

[ Ignore attributes

Start Stop
[




‘Weka Explorer
p

Prepracess | Classify | Cluster | Assodate | Select attributes | visualize| fARaN S | m p|e KM eans

Clusterer
SimpIEKMEans -init 0 -max-candidates 100 -periodic-pruning 10000 -min-densit;
&) wekagui GenericObjectEditor [ 3

weka.dusterers.SmplekMeans
About -

1J5U numCluster = 3

Cluster data using the k means algorithm. Mor|

canopyMaxNumCanopiesToHoldInMemory | 100
canopyMinimumCanopyDensity | 2.0
canopyPeriodicPruningRate | 10000

canopyT1 -1.25

m

canopyT2 |-1.0
debug | False
displayStdDevs | False
distanceFunction [ Choose | EuclideanDistance -
doNotCheckCapabilites | False

dontReplaceMissingValues | False

fastDistanceCalc | False =

initializationMethod  Random

maxlterations 500

numClusters 3]

Ll

Open... ] [ Save. ] [ oK ] [ Cancel

nsudana

Model:

Final cluster centroids:
Cluster#
Attribute Full Data a 1 2
{150} {61} {50) {39)

sepallength 5.8433
sepalwidth 3.054
petallength 3.7587
petalwidth 1.13987

[=3]
%]

25 5.00&
77 3.418

[ T i
e = I ¢ B -
(X I S R ]
o

W= PR3 0A
=

. 7 1.464
1.418 0.244

Pd LA Lo R

Evaluation:

Within cluster sum of sguared errcrs: 6.998114004226762

Deployment: Afin2717 Result L&2 Save model



Ws#6 astlSautiiaunisitasizilang Classification lagl%wany algoithms

Experiment 1
Data set: iris
Algoritms: trees > J48, rules > OneR, rules > ZeroR

1. Weka GUI Chooser Lian Experimenter

[o Weka Experiment Enwmnm
EEip
Experiment Configuration Mode: @ Simple () Advanced
I Open... Save... Mew
Results Destination
ARFF file Filename: Browse...
Experiment Type Iteration Control
Cross-validation Mumber of repetitions:
Mumber of folds: (@) Data sets first
(@) Classification Regression Algorithms first
Datasets Algorithms
Add new... Edit selected... Delete selected Add new... Edit selected... Delete selected
[] Use relative paths |
|
(]
Up Down Load options... Save options... up Down
Notes
=




2. @an New

Setup | Run | Analyse

@ vt e T —

Experiment Configuration Mode: (@ Simple () Advanced
[ gen. I e ] e l
| Results Destination I
| ArF e ~ | Filname: | | [ Bromse.. |
Experiment Type Iteration Control
[Cmss—vﬂdabon - Mumber of repetitions: | 10 ‘

Number of folds: |1ﬂ

(@) Data sets first

1@ Classification (7) Regression () Algorithms first

Datasets Algorithms
i Add new... | | Edit selected. .. | ‘ Delete selected | [ Add new... ] ‘ Ediit selected... | | Delete selected ‘
Use relative paths

Up

Down

‘ Load options... || Save options...

Notes

atasets 8N Add

D
A

(Add new 3 A33 AN

¥ A ..
new WaDaLRan iris

Igorithms AN Add new WaILAan Choose: rules > ZeroR, rules > OneR, trees > J48

default)

-] =
e W i

&) Weka Experiment Environ
Ii Setup | Run | Analyse
Experiment Configuration Mode: (@ Simple (71 Advanced I
[ open.. I save J New ]
Results Destination
l Filename: | | [ Browse... l I
Experiment Type Iteration Control
’Cross—ualidaﬁon - Mumber of repetitions: |10 | I
Number of folds: |1l.'.‘| @ Data sets first
i (@ Classification () Regression () Algorithms first
Datazets Algorithms
[ Add ne... ] | Edits... | | Delete... | [ Add.. | | Edit sel... | | Delete 5. |
[ Use refati... 148 -C0.25 M2 |
C:\Program Files\Weka-3-7\data\iris. arff’ Oner 86 |
ZeroR. '
| Up | | Dewn | | Load op... | | Save op... | ‘:I | |
[ Notes |




4. lWAusiu Run adn Start

&7 Weka Experiment Environn:;t‘_[-:- E_ &) Weka Experiment Environment - E

||| Setup | Run | Analyse | I| Setup | Run | Analyse |

E Start { Stop [ Start ] Stop
Log Log
18:48:02: Started
| | 18:48:02: Finished
183:48:02: There were 0 errors
Status Status
Mot running Mot running

5. lUAuny Analyze A&n Experiment

(9 Weka Experiment Envronment W o] =i |

| Setup I Rur'|| Analyse |
Source
Got 300 results | Fie... || Database... || Experment |
Configure test 4 Test output
L]
Testing with Paired T-Tester (corrected) = Bvailable resultaets
) ) {1} trees.J4g '-C 0.25 -M 2' -217733168393644444
Select rows and cols Rows | Cos | swap {2) rules.OneR '-B &' -3459427003147861443
) § {3) rules.ZercR '' 4E8055541465867954
Comparison field |Percent_correct -
Significance  |0.05
Sorting (asc.) by .<de1’ault> =
Test base [ Select ] I
Displayed Columns [ Select l
Show std. deviations [

Qutput Format | Select | I
| |
|

Perform test l Save output 1
Result list B
- A




6. @8N Perform test
(@ Woeka Experiment Erwimn__
I

| Setup I Rur1| Analyse |

Source
Got 300 results | Fle.. || Database... || Experiment
Configure test 4 Testoutput
H
| Testing with Paired T-Tester (corrected) = Tester: weka.experiment.PairedCorrectedITester =l
. . Analysing: Percent_correct
Select rows and cols Rows ][ Cols ” Swap Datasets: 1
Resultsets: 3
r 1 Confid : 0.05 (& tailed
Comparison field |Percent_correct - SEEE;;E;? B (two tailed)
Significance |0.05 Date: 26/12/2557, 19:01 w.
Sorting (asc.) by | <default> -
- - Dataset (1) trees.J4 | (2) rules (3} rules
Testbase | Select ] iris (100) 94.73 | 92.53 33.33 *
Displayed Caolumns [ Select ] W {0/170) (0/0/1)
Show std. deviations [
Key
Output Format [ Select ] {1) trees.J48 '-C 0.25 -M 2' -217733163393644444
{2) rules.CneR "-B &' -3459427003147E561443
5 3 {3) rules.Zerck "' 428055541465287954 L
| Perform test | [ Save output ]
Result list
— EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEéu

7. m3uUana’n Witten

Dataset (1) trees.J4 | (2) rules (3) rules ) .
------------------------------------------------------------ v significantly better
iris (100) 94.73 | 92.53 33:.33 ¥
____________________________________________________________ * H 4

w7 a1 (orLrey  (ere/Ly significantly worse
Key:

(L) trees.J48 .
(2) rules.oner
(3) rules.ZeroR

% ZeroR (33.3%) is significantly worse than J48 (94.7%)
% Cannot be sure that OneR (92.5%) is significantly worse than J48
% ... at the 5% level of statistical significance

%+ J48 seems better than ZeroR: pretty sure (5% level) that this is not due to chance



Experiment 2:
Data set: iris, breast-cancer, glass, ionosphere, segment-challenge
Algoritms: trees > J48, rules > OneR, rules > ZeroR
1. Ay Set up ARN New

2. 1 Datasets Afin Add new ualtdaiien iris, breast-cancer, glass, ionosphere, segment-
challenge (Add new 5 ﬂ%’d)
f Algorithms A&n Add new WaaLian Choose: rules > ZeroR, rules > OneR, trees > J48

(Add new 3 A33 a3 default)
(@ Weka Experiment Environment W o o S

l Setup | Run | Analyse|

Experiment Configuration Mode: (@) Simple (") Advanced

[ Open... ] [ Save... ] [ New ]

Results Destination

ARFF file + | Filename:

Experiment Type Iteration Control
Cross-validation = Mumber of repetitions: |10
Number of folds: |10 @ Data sets first
(@) Classification () Regression () Algorithms first |
Datasets Algorithms
Edit sele... Delete =... Edit select... Delete sele. ..
[ Use relative. .. 148 €025 M2
C:\Program Files\Weka-3-7\data\jris. arff Snei-B 6
Ci\Program Files\Weka-3-7\data\breast-cancer.arff Ero
C:\Program Files\Weka-3-7\data\glass.arff
C:'\Program Files\Weka-3-7\dataVjonosphere.arff
C:\Program Files\Weka-3-7\data\segment-challenge.arff
Up Down Load opti... Save opt...
]
[ MNotes
-

3. lUfuiu Run a&n Start

4. lUAuAD Analyze @&n Experiment



5. @8N Perform test
€2 Weka Experiment Environment T —

I]| Setupl Run| Analyse ‘

Source
Got 1500 results [ File... ][ Database... ][ Experiment
Configure test 4 Test output
H
Testing with ’PalredT—Tesher (corrected) v] Tester: weka.experiment.PairedCorrectedITester
Enalysing: Percent_correct
Select rows and cols [ Rows ][ Cals ][ Swap ] gataiets: g
esultsets:
Confid : 0.05 (@ tailed
Comparison field [Peroent_correct v] Sgrrlt;deg‘jf - (two tailed)
Significance |0.05 | Date: 26/12/2557, 19:28 .
Sorting (asc.) by | <default> -
[ ] Dataset {1) trees.J4 | (2) rules (3) rules I
Testb Select
estoase | J || ixia (100) 94.73 | 92.53 33.33 *
i breast-cancer {100) 74.28 | 66.91 * 70.30
Displayed Columns | Select | || 1228 (100) 67.63 | 57.40 *  35.51 *
L ionosphere {100) £9.74 | g2.28 * 64.10 *
Show std. deviations [ segment {100)  95.71 |  64.35 *  15.73 *
Output Format | Select ] (w/ /%) 1 {0/1/4) (0/174)
[ Perform test i [ Save output ] Hey:
Result list (1) trees.J48 '-C 0.25 -M 2' -217733168393644444

{2) rules.OneR "-B &' -3459427003147861443

18:00:35 - Available resultsets {3) rules.ZeroR '' 48055541465867954

19:01:51 - Percent_correct - trees, 148 '-C 0,25 M 2' -21773316839
19:26:06 - Available resultsets

19:26:35 - Percent_correct - trees. 148 '-C 0.25 -M 2 -21773316839

6. Lﬂﬁiﬂu Test base Select +1J% rules.OneR

F ™
g e

|Setup|Run| Analyse |
Source
Got 1500 resuits [ File... ][ Database... ][ Experiment
|| ||
Configure test { Testoutput
H
Testing with ’Palred T-Tester (corrected) - ] Tester: weka.experiment.PairedCorrectedITester k|
Enalysing: FPercent correct
Select rows and cols [ Rows ][ Cols ” Swap ] gataiets : :
esultsets:
Comparison field ’Percent_correct v] gzrrliégegc?: ?'05 (two tailed)
Significance |0.05 | Date: 26/12/2557, 19:50 W.
Sorting (asc.) by | <default= -
’ ] Dataset {2) rules.Cn | (1) trees (3) rules |_
Testb L 1 1
estbase | | || 1r1s (100)  92.53 | 94.73 33.33 *
) breast-cancer {100} 66.91 | T4.28 v 70.30
Displayed Columns | Select | || &1aas (100)  57.40 | 67.63 v  35.51 *
ionosphere {100} g2.28 | 59.74 v 64.10 *
Show std. deviations [ segment (100)  64.35 | 95.71 v 15.73 *
Output Format [ Select ] (v/ /%) 1 (471/0)  {0/1/4)
Perform test H Save output ] Key: i |
Result list (1) trees.J48 '-C 0.25 -M 2' -217733168393644444
= {2) rules.0neR '-B &' -3459427003147861443 -
< m 3






