ID Tree generation and visualization with Weka
(run example in Weka)



|dentification Trees

Last, but not least, an ID tree is a decision tree in which all possible
divisions is created by training the tree against a list of known data.
The purpose of an ID tree is to take a set of sample data, classify the
data and construct a series of test to classify an unknown object
based on like properties.




Refined Rules

Rules are used in rule-based
(forward chaining or backward
chaining) systems.

R1:

R2:

R3:

RA4:

if (size =large)
then (ball does bounce)
if (size = medium)
then (ball does not bounce)
if (size = small)
(rubber = no)
then (ball does not bounce)
if (size = small)
(rubber = yes)
then (ball does bounce)

R1:

R2:

R3:

R4:

if (size =large)
then (ball does bounce)
if (size = medium)
then (ball does not bounce)
if (rubber =no)
then (ball does not bounce)
if (size = small)
(rubber = yes)
then (ball does bounce)




How to get and start Weka

* Go to this page
http://www.cs.waikato.ac.nz/ml/weka/
* Download Weka from

Weka-3.7 Weka-download .exe file
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http://www.cs.waikato.ac.nz/ml/weka/

Weka Setup

o After download, please run exe file.

) Weka 3.7.7 Setup = Iél

Welcome to the Weka 3.7.7 Setup
Wizard

This wizard will guide you through the installation of Weka
377

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 Next to continue.

4 | Cancel




 Agree the license

Weka 3.7.7 Setup == .

License Agreement

Please review the license terms before installing Weka 3.7.7.

Press Page Down to see the rest of the agreement.

GMU GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007 T

Copyright (C) 2007 Free Software Foundation, Inc., <htio: //fsf.org/=
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GMU General Public License is a free, copyleft license for
software and other kinds of works, -

If you accept the terms of the agreement, didk I Agree to continue. You must accept the
agreement to install Weka 3.7.7.

< Back ][ I Agree ] [ Cancel




e Select the type of install “Full” and go next.

& Weka 3.7.7 Setup EIE <

Choose Components

Choose which features of Weka 3.7.7 you want to install.

Chedk the companents you want to install and unchedk the components you don't want to
install. Click Mext to continue,

Select the type of install: [Full v]

Or, select the nptiunl_alll Assodate Files Description
components you wish to >

inztall: Install JRE

Space required: 73.8MB

< Back ][ Mext = ] [ Cancel




e Set install directory.

Weka 3.7.7 Setup == .

Choose Install Location

Choose the folder in which to install Weka 3.7.7.

Setup will install Weka 3.7.7 in the following folder. To install in a different folder, dick Browse
and select another folder. Click Mext to continue.,

Destination Folder

C:¥Program Files¥Weka-3-7

Space required: 73.8MB
Space available: 834.6GB

< Back ][ Mext = ] [ Cancel




e Set to add start menu or not,
to create shortcut or not.

¥, Weka 3.7.7 Setup El_ﬂl

Choose Start Menu Folder
Choose a Start Menu folder for the Weka 3.7.7 shortcuts,

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to create a new folder.

eka 3.7.7

7-Zip o
Accessibility

Accessories |
Administrative Tools

Android SDK, Toals

AVG

aVG 2012

Avira

Buffalo

CANON IMAGE GATEWAY EE#-2 B 843 Mmyazn

Canon MX370 series e

[ Do not create shortouts

lan

< Back [ Install ] [ Cancel




JRE

e Before installing Weka, JRE’s installation starts.

Java TyhPyT - £3CE

ORACLE’

JavalTM) ~ L5 F

Java ($3REESL0 Jave ToT oot A DZ 2R FOEAERELIT, EVR A1 -2)
ISR(E 0D — T T —RLLR T AL HIRRET. Java THFRDA 2o ME
BehE(ERLFT.
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e After JRE’s install, close the window.

& Java LykFyT - =T =

ORACLE’

Java D=1 2 F— I TR T L.

EREE IS e o U T —FRE T DRI, Java OEIMET S8 -5 0
O-FEnE . ChEEEA LS. httpdavacomAautoupdate F B IS




o After installing JRE, Weka installation starts.

5 Weka 3.7.7 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¥RunJREInstaller.bat

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

Cutput folder: C:¥Users¥MewsServer$#AppData¥Roaming¥Microsoft¥Windows¥5tart ...
Create shaortcut: C:¥Users¥MNewServer¥appData¥Roaming¥Microsoft¥Windows¥Star. ..
Create shortout: C:¥Users¥NewServer¥AppData¥Roaming¥Microsoft¥Windows¥Star. ..
Create shortcut: C:¥Users¥NewServer¥AppData¥Roaming¥Microsoft¥Windows¥Star. ..
Create shortout: C:¥Users¥NewServer¥appData¥Roaming¥Microsoft¥Windows¥Star. .. W
Completed s

Cancel




e Click Finish button after checking Start Weka.

Weka 3.7.7 Setup = I_l

Completing the Weka 3.7.7 Setup
Wizard

Weka 3.7.7 has been installed on your computer,

Click Finish to close this wizard,

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




Start Weka

e At the first time, the warning like below is
appeared. Please check and click ok.

- ]
Weka GUIChooser ﬁ

|' ; ,  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.




Use Explorer

e This is the Weka GUI.

e To start data mining, click Explorer.

L Weka GUI Chooser B
Program Visualization Tools Help I
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| S -
i Preprocess | I I I I |
| COpen file... | | Open URL.. | | COpen DE... | | Gienerate... Lndo Edit.. Save..
Filter
Chooze | MNone Spply
Current relation Selected attribute
Relation: Mone Attributes: Mone Mame: Mone Tvpe: Mone
Ihstances: Mone Sum of weights: None Mizzing: None Distinct: Mone Unique: Mone
Attributes
&l Hone Trwert Pattern
» | ‘isualize All
Remove
Status

Welcome to the Weka Explorer

Log w. x 0




T2V rDERK

e f5l&L Thounce ballDT—432 v E4ERL.
T—RAIA= /7‘€L’CJ+C~LJ:5
mmw

1 Small Green Light

2 Small Blue Medium No No
3 Medium Red Medium No No
4 Small Red Medium Yes Yes
5 Large Green Heavy Yes Yes
6 Medium Blue Heavy Yes No
7 Medium  Green Heavy Yes No
8 Small Red Light No No

ball.csv = ball.arff open ball.csv in openFile and save .arff format



T—31yrDEK

o WekaTlXarffleXDI77MILHAHEINTILVS

71_?)’%%% | @relation BounceBall 2 &EBHFLTL
i HTHURREYY
@attribute Size {Small,Medium,Large}
@attribute Color {Red,Blue,Green} MIEDESIL
B @attribute Weight {Light,Medium,Heavy}—| Numeric,integer, re
@attribute Rubber {Yes,No} al
| @attribute Bounce {Yes,No} X DEBA
String
@datall T [Zcsv @data EFTHETEITH
X TF—4% —Small,Green,Light,Yes,Yes
kS

XdataZAHILFAD YU TILESEIZLTHEKLY
KWeka TIERXFINZNXFXRXAMLET
KesviIER D IT7AILEFEAHIADFET M, #HEIXSNFEEA
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* Preprocess®2J ZHZE. Open fileZz L z

L] Weka Explorer ==
[ Preprocess || | | | | | |
I Open file... J [ Open URL.. ] [ Open DB.. ] [ Generate .. ] Lhda Edit... Save..
Filt
il [Open a set of instances from a file]
Current relation Selected attribute
Relation: Mone Attributes: Mone Mame: Mone Twpe: Mone
Ihstances: Mone Sum of weights: Mone Mizzing: Mone Distinct: None Unique: Mone
Attributes
All Mone Thvert Pattern
v [ wisualize Al
Femove
Status
Welcome to the Weka Explorer W x 0
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Load Instances [-gh,l

'.8_. \  File 'C:¥Users¥admin¥Desktop¥weka¥ball.arff' not recognised as an "Arff data files' file.

nominal value not declared in header, read Token[Yes], line 10

Ok Lse Converter




WekaD ZELT

e Classify? 7 ZfE. ChooseZ L 3
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L] Weka Explorer

| Preprocess | Classify | Cluster | Aszociate I Select attributes I \.-’isualize|

|=po2ca0n s

Test options Clasgifier output

() lJ=e training =at
() Supplied test set Set..
@ Crozz-validation  Faoldz |10

() Percentage =plit % |66

[ Mare optiohs... ]

l (Mam) play - ]

Stop

Rezult ligt (right-click for options)
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Log

e
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o #)HAERTE Tl Cross-validation(3X E&RTE)IZ
7LD TULVET DY, Use training setiZTEBLE

J(ETEFET —H2ET D)

Test optionz
@ llze training =et

Supplied test zet Set..
Crogg-validation  Foldz |10
Percentage split % |66

| More options.. |




Weka

o Startz W I LEETEEITL

FEEUIT NIET \FIENT-CHCE TOF OpTIons;}

13:30:47 - trees RandomTrees
133851 - treeg RandomTree

ndomTree

TF Eate

Weighted Avg. 1
=== Confusion Matrix ===
<-- clazszified as

akbk
30| a=Yes
05 ] b=Ho

FF Eate

Precizion ERecall F-Measure

O~ ;
1 1
1 1
1 1

4

I

1
1
1

Patal
o

m

1




WekaD ZELT

e FHERMNGAHIIZRRSINT=6.FFEDRALE
A1) vwo0L . Visualize treezEIRLET

Crazz—validation Falds |10 Root mean squared error 0.1325
. Relative absoclute error 23.3333 %
@ Percentage =plit b il ] “
Root relative sgquared error 40.0163 %
I Mare options.. ] Coverage of cases (0.95 lewel) 100 3
Mean rel. region size (0.95 lewvel) o6.06067T %
(Mom) Bounce - ‘ Total Number of Instances 3
I Start J Stop === Detailed Accuracy By Clasg ===
Re=sult lizt (right-click for options)
EYT— TF Rate FF Rate Precision ERecall F-Measure MCC I
View in main window 1 a 1 1 1 1
View in separate window L o 1 1 1 1
Save result buffer L . 1 1 1 1
Delete result buffer g ———
Load model cied as
Save model
Re-evaluate model on current test set
Re-apply this model's configuration
Visualize classifier errors m r

)

Status Visualize tree ]
Ok Visualize margin curve Loe w

Liimnimlima Flavamlald A ea
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RandomIree

Fize = Small

| Bubber = Yea : Yea (2/0)
| Bukker = No : No (2/0)
Size = Medium : Mo (3/0)
Size = Large : Yes (1/0)

Size of the tree : &
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Predict new data

e Add unknown data in the dataset. Unknown
data is presented in ?.

Adata.l
omall,Green,Light,Yes,Yes|
omal |, Blue, Medium,No,No.|
Med ium,Red, Medium, No, No |
Smal |, Red, Medium, Yes, Ye=s |
Large,Green,Heawvy, Yes, Yes |
Medium,Blue,Heawvy, Yes , No
Med ium, Green, Heawy, Yes,No|
IRt S T =N A= = T 1 —
(Siall.Blue.Light fres 7<




Add setting

* Click More Options and change Output

predictions to PlainText from null.
RandomTree -K 0 -M 10 -S[° &3 Classifier evaluation options [ﬁ

Test options
(71 Use training st

Output mode!

1 Supplied test et Set.. Output per-class stats

() Crose-validation  Folds |10 [] Output entropy evaluation measures

@ Percentage split % G

i Mom) Bounce - ]

N | Cutput confusion matriz

Store predictions for wisualiz atior

Clutput predictinn{ Choose  |[PlainText

[ Start ] Stop
[7] Cozt-zensitive evaluation Set .

Fesult lizt (right-click for options)
13:35:47 - trees RandomTree Random ssed far Xval / % Split [1

[7] Preserve order for % Split

Clutput gource code  |YWekaClazszifier

[ oK )

—




Result of prediction

e Start mining, the unknown data is predicted
”YeS”.

=== Predicticns on training set ===

inat# actual predicted error prediction
1 1:¥es 1:¥es 1
2 2:Ho 2:Heo 1
3 2:No 2:Ho 1
4 1:Yes 1:¥es 1
5 1l:¥es l:Yes 1
[ 2:Ho 2:Ho 1
T 2:Ho 2:Ho 1
bt Fhteifone Fhoteme +
9 1:7 1:¥es 1




Small

Medium Medium

Small Medium

Large reen Heawvy
Medium blue Heawvy
Medium

Small

Work in class:
Implement and generating ID tree on the
bouncing ball dataset, ball.arff
using Weka.
(correctly generate ball.arff file and then use Weka)




Day Outlook Temperature Humidity Wind PlayTennis
Di1: Simny Hot ngh Weak : No
D2; Sunny Hot : High Strong No

.. D3 Ojcrcast ........ H ot...... ..... ]—hgh .......... Weak ... ... .. Yes. .. ... ..
D4 Rain Mild High Weak : Yes
D5 Ramn : Cool : Normal Weak - Yes

.. Dﬁ ...... Rain PR CUU‘]' R Nmal Strong R Nﬂ ........
D7 Overcast Cool : Normal Strong - Yes
D8 Sunny Mild : High Weak No

.. Dg ..... SUI]IIY ............ CDDI ...... . NDI‘IIIB.I ..... Weak P Yes -
D10 Rain Mild Normal Weak - Yes

Du | Swmy Mid | Nommal |- Stong: | Yes
D12 Ox%crcast I\‘[Ild ngh Strong Yes
D13 Overcast Hot Normal Weak Yes
D14 Ram Mild High Strong No

: [Scc: Tom M Nﬁtchcﬂ, Machin%ei’.eammg, McGra\x;F-Hi]l, 1992’;’]

An example:




Home Work

1. Please read the article decision-tree-article
(no submission)
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