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Data Mining

" Drowning in Data yet Starving for Knowledge"
7?7

" Computers have promised us a fountain of wisdom but delivered a flood of data"
William J. Frawley, Gregory Piatetsky-Shapiro, and Christopher J. Matheus

Data Mining: " Thenon trivial extraction of implicit, previously unknown, and potentially
useful information from data”
William J Frawley, Gregory Piatetsky-Shapiro and Christopher J Matheus

Data mining finds valuable infor mation hidden in lar ge volumes of data.

Data mining isthe analysis of data and the use of softwar e techniques for finding
patternsand regularitiesin sets of data.

Data Mining isan interdisciplinary field involving:
— Databases
— Statistics
— Machine Learning
— High Performance Computing
— Visualization
— Mathematics



Data Mining Software

KDnuggets : Polls : Data Mining Tools You Used in

2005 (May 2005) PollData mining/Analytic tools you
used in 2005 [376 voters, 860 votes total]

Enterprise-level: (US $10,000 and more)
Fair Isaac, IBM, Insightful, KXEN, Oracle, SAS, and
SPSS

Department-level: (from $1,000 to $9,999)
Angoss, CART/MARS/TreeNet/Random Forests,
Equbits, GhostMiner, Gornik, Mineset, MATLAB,
Megaputer, Microsoft SQL Server, Statsoft Statistica,
ThinkAnalytics

Personal-level: (from $1 to $999): Excel, Seeb5
Free: C4.5, R, Weka, Xelopes
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Weka Data Mining Software

KDnuggets: News: 2005 : n13: item?2

SIGKDD Service Award is the highest service award in the field of dataimg and knowledge discovery. It is is given
to one individual or one group who has performeaificant service to the data mining and knowledpealvery
field, including professional volunteer serviceslisseminating technical information to the fiedducation, and
research funding.

The2005 ACM SIGKDD Service Award is presented tthe Weka team for their development of the freely-available
Weka Data Mining Software, including the accompagypook Data Mining: Practical Machine Learning Boand
Techniques (now in second edition) and much otbeuchentation.

The Weka team includeéan H. Witten andEibe Frank, and the following major contributors (in alphabak order of
last names): Remco R. Bouckaert, John G. Cleatly EaCunningham, Andrew Donkin, Dale Fletcheg\&t
Garner, Mark A. Hall, Geoffrey Holmes, Matt Humpiréyn Hunt, Stuart Inglis, Ashraf M. Kibriya, Riaed
Kirkby, Brent Martin, Bob McQueen, Craig G. NevWanning, Bernhard Pfahringer, Peter Reutemann, Gabi
Schmidberger, Lloyd A. Smith, Tony C. Smith, KaidiTing, Leonard E. Trigg, Yong Wang, Malcolm Waaad
Xin Xu.

The Weka team has put a tremendous amount of @ftortontinuously developing and maintaining tiistemsince
1994. The development of Weka was funded by a gramh fite New Zealand Government's Foundation for
Research, Science and Technology.

Thekey featuresresponsible for Weka's success are:
— it provides many different algorithms for data mghand machine learning
— Isis open source and freely available
— itis platform-independent
— itis easily useable by people who are not datangispecialists
— it provides flexible facilities for scripting expments
— it has kept up-to-date, with new algorithms beadged as they appear in the research literature



Weka Data Mining Software

KDnuggets: News : 2005 : n13: item?2 (cont.)

The Weka Data Mining Software has been downlo&@&9800 times since it was put on SourceForge in April
2000, and is currently downloaded at a rate ofd@@onth. The Weka mailing list has o400
subscribersin 50 countries, including subscribers from many major companies.

There arel5 well-documented substantial projectsthat incorporate, wrap or extend Weka, and no dmaty
more that have not been reported on Sourceforge.

lan H. Witten and Eibe Frank also wroteey popular book " Data Mining: Practical Machine L earning
Toolsand Techniques' (now in the second edition), that seamlessly ity Weka system into teaching
of data mining and machine learning. In additibweyt providedexcellent teaching material on the book
website.

This book became one of the most popular textbfmkdata mining and machine learning, andasy
frequently cited in scientific publications.

Weka is dandmark system in the history of the data mining and machinelear ning research communities,
because it is the only toolkit that has gained suiclespread adoption and survived for an extendeib g
of time (the first version of Weka was released/ddrs ago). Other data mining and machine learning
systems that have achieved this are individuaksyst such as C4.5, not toolkits.

Since Weka is freely available for download aneisffmany powerful features (sometimes not found in
commercial data mining software), it has becomeadrtbe most widely used data mining systems. Weka
also became one of the favorite vehicles for datang research and helped to advance it by makiagym
powerful features available to all.

In sum, the Weka team has made an outstanding contribution to the data mining field.
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Interested in doing an KSc or PhD in Machine Learning here at Wailcate and spending
some titne overseas while working on your project? Then check this out.

Welka Machine Learning Project

A exciting atd potentially far-reaching dewvelopment in computer science is the invention
atd application of methods of machine learning. These enable a computer program to
automatically atalyse alarge body of data and decide what information is most relevant. This
cryrstallised information can then be used to automatically make predictions or to help people
malke decigsions faster annd more accurately.

The owerall goal of our project is to build a state-of-the-art facility for developing machine
learning (MWL) techhigques and to apply them to realworld data mining problemms. Cur team has
incorporated several standard LWL technigques into a software "workbench" called WERK.A, for
Waikato Envvirorument for Knowledge Analysis. With it, a specialist it a particular field iz able
to use ML to derive useful knowledge from databases that are far too large to be analysed by
hand "WEE A 's users are WL researchers and industrial scientists, but it is also widely used
for teaching,

Char objectives are to

malke ML technigques generally awailable;

apply them to practical problems that matter to Mew Zealand industry;
devrelop fiew machine learning algorithins and give them to the world,
comtribute to a theoretical framemrork for the field.

Char thachine learning package is publically available and presents a collection of algorithuns
for solving real-world data mining problems. The software is written entively in Java atd
inncludes a uniform interface to a mumber of standard ML technigues. Please feel free to
browse around.

Found only on the islands of Hewr
Zealand, the weka is a flightless bird
writh aty inguistive fnatuare. (HDW
should wou pronounce W0 L7
Wihat does the wela sound ]che:j




3 Weka 3 - Data Mining with Open Source Machine Learning Software in Java - Microsoft Internet Explorer
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Home Weka 3: Data Mining Software in Java
Getting started
Re S Weka is a collection of machine learning algorithms for data mining tasks. The algorithms can either be applied directlv to a dataset or
equitements 5 : ; Sk : ; it
Daadond called from vour own Java code. Weka contains tools for data pre-processing, classification, regression, clustering, association rules. and
Documentats visualization. [t is also well-suited for developing new machine learning schemes.
ocumentation
FA . e
._.O‘ - Weka is open source software issued under the GNU General Public License.
Citing Weka
e Pentaho’s live forum for Weka
Datasets
541—5&&]? Pro ecl::s d The open-source B software company Pentaho has become major sponsor of Weka development and will take over the administration
w of Weka's Sourceforge site in the near future. Pentaho also provides a live forum for interaction among Weka project commumnity
Other Literature
_— members.
Developers
Development The Weka mailing list
History
Vs . Please post Weka-related questions, comments, and bug reports to the Weka mailing list (don't forget to check out the online
Contributors documentation first, before posting to the list). There is also the searchable mailing list archive (Mirrors: news smane org, Nabble). Please
do not email individual members of our research group about Weka problems.
Also, please have in mind that vour message will be sent to several thousand people, so please post according to the Mailing List
Etiquette. The administrator also removes members from the mailing list in case their mailboxes run fill, since thev apparentlv don't read
their emails anvmore.
GOUS[L’ ‘ | [ Search ]
& Wekalist archives O Wekalist at news gmane org O Wekalist at Nabble O Weka forum at Penthao
o)

@ Done & Internet




A Data Mining: Practical Machine Learning Tools and Techniques - Microsoft Internet Explorer. E||E|z|
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Data Mmung: Practical Machme Learming Tools
and Techniques (Second Edition)

Tan H. Witten, Fibe Frank

T T8 Watten & Fibe Frank

Morgan Vi % VAN
Eaufinann g
MINING
923 pages

Paper h -

ISEM 0-12-
088407-0

Eibe Frank and lan
Witten

Click here to order from Amazon com

Commments

"I you have data that you want to analyze and understand, this bock and the
assoctated Weka toollit are an excellent way to start.”

-Jim Gray, Wicrosoft Research

|i%




Using Weka to teach Machine Learning, Data and Webrlg

http://uhaweb.hartford.edu/compsci/ccli/

osoft Internet Explorer

Eile Edit WView Faworites  Tools Help
_ n |l & S 3. B By 3
Qs © M B G P Forom @25 5-LIBE B
Address |@ http: ffuhaweb.hartford.edujcompsdi/cdifsamplep. htm Vl Go Links >
A
Artificial Intelligence: A Multi-Institutional Project
; L
“Projects are posted as they become available
Web User Profiling
Web searches provide large amounts of information about web users. Data mining technigues can be used
to amalyze thiz information and create web user profiles. & key application of this approach iz in marketing
and offering personalized services, an area referred to a3z "data gold rush”. The aim of this project i= to
develep a system that can be used to develep an intelligent web browser. This project focuses on the use
of Decizion Tree learning to create models of web users.
Character Recognition and Learning with Neural Networks
The power and usefulneszs of artificial neural networks have been demonstrated in =everal applications
including speech synthesis, diagnestic problems, medicine, business and finance, robotic control, signal
processing, computer vision and many other problems that fall under the category of pattern recognition.
The goal of this project is to develop a character recognition system based on a neural network model.
Solving the N-Puzzle Problem
The M-puzzle game provides a good framework for illustrating conceptual &1 search in an interesting and
motivating way. The objective of this project is to introduce the student to Analytical (Explanation-Based)
Learning using the classical AI framework of zearch. Hands-on experiments with =earch algorithms
combined with an Explanation Based Learning (EEL) component give students a deep, experiential
understanding of the basics of EBL.
Solving the Dice Game Pig
The jecpardy dice game Pig is very simple to describe; yet the optimal policy for play is far from trivial
and was only recently sclved. Using the computation of the optimal solution as a central challenge
- problem; we give the student a deep, experiential understanding of dynamic programming and value
University of iteration through explanation, implementation examples, and implementation exercizes.
¢ Hartford —
- Web Document Classification
Along with search engines, topic directories are the most popular sites on the Web. Topic directories
organize web pages in a hierarchical structure accerding to their content. The aim of the project is to
investigate the process of tagging web pages using the topic directary structures and apply Machine
Learning techniques for automatic tagging. This would help in filtering out the -responses of a search
engine or ranking them according to their relevance to a topic.
~
B Internet




Machine Learning, Data and Web Mining
by Example
(“learning by doing” approach)

Data preprocessing and visualization
Attribute selection

Classification (OneR, Decision trees)
Prediction (Nearest neighbor)

Model evaluation

Clustering (K-means, Cobweb)
Association rules



Data preprocessing and visualization

Initial Data Preparation
(Weka data input)

 Raw data (Japanese loan data)
* Web/Text documents (Department data)



Data preprocessing and visualization

Japanese loan datagample from a loan history database of a Japénaede

Clients:si,..., s20
* Approved loan: s1, s2, s4, s5, s6, s7, s8, s9,s964 s17, s18, s19
* Rejected loan: s3, s10, s11, s12, s13, s16, s20

Clients data:

* unemployed clients: s3, s10, s12

* loanisto buy a personal computer: s1, s2, s¥%46, s7, s8, s9, s10

* Joanisto buyacar: sl1, s12, s13, s14, s15,€14 s18, s19, s20

 male clients: s6, s7, s8, s9, s10, s16, s17,s988,s20

* not married: s1, s2, s5, s6, s7, s11, s13, s®4s48

* live in problematic area: s3, s5

* age:sl=18, s2=20, s3=25, s4=40, s5=50, s6=1825%8=28, s9=40, s10=50, s11=18, s12=20,
s13=25, s14=38, s15=50, s16=19, s17=21, s18=253813820=50

* money in a bank (x10000 yen): s1=20, s2=10, s8485, s5=5, s6=10, s7=10, s8=15, s9=20, s10=5,
s11=50, s12=50, s13=50, s14=150, s15=50, s16=36,180, s18=150, s19=100, s20=50

* monthly pay (x10000 yen): s1=2, s2=2, s3=4, s45%4, s6=5, s7=3, s8=4, s9=2, s10=4, s11=8,
s12=10, s13=5, s14=10, s15=15, s16=7, s17=3, s1819610, s20=10

* months for the loan: s1=15, s2=20, s3=12, s4=82] 3, s6=8, s7=8, s8=10, s9=20, s10=12, s11=20,
s12=20, s13=20, s14=20, s15=20, s16=20, s17=268261819=20, s20=30

* years with the last employer: s1=1, s2=2, s3=02s545=25, s6=1, s7=4, s8=5, s9=15, s10=0, s11=1,
s12=2, s13=5, s14=15, s15=8, s16=2, s17=3, s189821§, s20=2



Data preprocessing and visualization
Relations, attributes, tuples (instances)

[ LoanData - Motepad E][E|E|
fie dt Fomat ew bk Loan data — CVS format

LD, =ex,married, age, money, pay, months, buy, emp, Tastemp, area, approved A

e e (LoanData.cvs)
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Data preprocessing and visualization

Attribute-Relation File Format (ARFF) - http://wwve.evaikato.ac.nz/~ml/weka/arff.ntml

¥ Attribute-Relation File Format (ARFF) - Microsoft Internet Explorer
Edit

File Wiews  Favorites  Tools  Help
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Attribute-Relation File Format (ARFF)

Aprl 4th, 2006

This documentation is superceded by the WekaDoc Wiki. Version specific documentation 15 available there:

b

i
g

b

e

April 1st, 2002

An ARFF (Attribute-Eelation File Format) file 15 an ASCTI text file that describes a list of instances shaning a set of attnbutes. ARFF files w
Machine Learning Project at the Department of Computer Science of The University of Wailtato for use with the Weka machine learning sof
document descibes the version of ARFF used with Weka versions 3.2 to 3.3, this 15 an extension of the ARFF format as described in the d4
written by Tan H. Witten and Eibe Frank (the new additions are sting attributes, date attributes, and sparse mstances).

This explanation was cobbled together by Gordon Paynter {(gordon paynter at ucr edu) from the Weka 2.1 ARFF description, email from 1

myrealbomx com) and Eibe Frank (etbe at cz watkato ac.nz), and some datasets. Tt has been edited by Bichard Kikby (rlarkby at cs walcat
if wou're interested in seeing the ARFF 3 proposal.

Overview
ATRFF files have two distinct sections. The first section 15 the Header information, which 15 follewed the Data mformation.

The Header of the ARFF file contains the name of the relation, a list of the attnbutes (the columns in the data), and their types. An example
standard IRIS dataset looks like this:

% 1. Title: Iris Flants Database
£

% Z. Sources:

% {a) Creator: R.A. Fisher
£ {b) Donor: Michael Marshall (MARSHALL:3PLURio.arc.hnass.gov)
% () Date: July, 1985

£

BRELATION iris

BATTRIEUTE sepallength NUMERIC
BATTRIEUTE sepalwidth NUNMEEIC
BATTRIEUTE petallength NUMERIC
BATTRIEUTE petalwidth NUNMEEIC

BATTRIBUTE class {Iris-setosa, Iris-versicolor, Iris—virginical

AEE]

I LoanData - Notepad
File Edit
Brelation Loanbata

Format  Wiew Help

ID numeric

sex 1f,m}
married {n,y¥}
age numeric
money numeric
pay numeric
months numeric
buy {pc,cary
emp 1y, N )
Tastemp numeric
area {good,bad}
approved {y,n}

Battribute
Battribute
Battribute
Battribute
Battribute
Battribute
Battribute
gattribute
Battribute
Battribute
Battribute
Battribute

Bdata

«18,20,2,15,pc, v, 1, good, y
»20,10,2,20,pc,y, 2, good, v
5,5,4,12,pc,n,0,bad, n
W5, Tyl2,pa,y, 2, qood, y
54,12, pc,y, 25, bad, y
.10,5,8,pc, v, 1, good, v
2,10,3,8,pc,y,4,qo0d,y
8,15,4,10,pc,y, 5, good, v
A0,20,2,20,pC,y, 15, good, v
v, 50,5,4,12,pc,n,0,good, n
n,18&,50,8,20,car,y,1,good,n
¥

f

[ral ey =

,20,50,10,20,car,n, 2,good, n
»25,50,5,20,car,y, 5,go0o0d, n
14,f,n,38,150,10,20,car,y,15, good, v
15,f,y,50,50,15,20,car,y, 8, good, v
l16,m,n,1%,50,7,20,car,y,2,900d,n
17,m,y,21,150,3,20,car,y, 3, good, vy
18,m,n,25,150,10,20, car,y, 2, good, v
1%,m,y,38,100,10,20,car,y,15, good, v
20,m,y, 50,50,10,30,car,y,2,good, n




Data preprocessing and visualization

Download and install Weka - http://www.cs.waikatomaé-ml/weka/

‘2 Weka 3 - Data Mining with Open Source Machine Learning Software in Java - Microsoft Internet Explorer

File Edit View Favorites Tools Help
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" The University Software
of Waikato
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it
Home Downloading and installing Weka
Getting started + Snapshots
Requirements
) Everv night a snapshot of the CVS is taken. compiled and put together in ZIP files. For those who want to have the latest bugfixes.
Documentation they can download these snapshots here.
FAQ
Citing Weka + Book version
Further information Weka 3 4 is the latest stable version of Weka, and the one described in the data mining book. There are different options for
Datasets downloading and installing it on vour svstem:
Related Projects - Windows
Miscellaneous Code
Other Literature Click here to download a self-extracting executable that includes Java VM 1.4
(weka-3-4-12jre.exe; 24,445,809 bytes)
Developers L
MM Click here to download a self-extracting executable without the Java VM
Historv (weka-3-4-12 exe; 10,330,491 bytes)
CVS
Contributors These executables will install Weka in vour Program Memn Download the second version if vou already have Java 1.4 (or
later) on vour system.
o MacOSX
Click here to download a disk image for OS5 X
(weka-3-4-12 dmg; 13,565,484 byvtes)
o Other platforms (Linux, etc.)
Click here to download a zip archive containing Weka
(weka-3-4-12 zip; 10,421,962 bytes)
First unzip the zip file. This will create a new directory called weka-3-4-12. To run Welea, change into that directory and
type
= v

&) ® nternet




Data preprocessing and visualization

Run Weka and select the Explorer

= Weka GUI Cho.... [2 |[B)[&)

VWiaikato Environment for
Knowledge Analysis

Yersion 3.4.10
(11999 - 2007

University of Waikato
Mesw Lealand
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Experimenter
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[ Cipen file.. || openurL. || openom | 1o Exit S
[Fitter
Current refstion 1 1 Selected attribute - i
Relstion: Mone Matne: Mone Type: Mone
| Instances: Morne Aftributes: Mone Miszing:. Mone Distinct: Mone Unicue: Mone
rattributes
= |
VI Yisualize &l
Eemove
—status
‘Welcame to the YWeka Explorer Log .w‘ %0




Data preprocessing and visualization

Load data into Weka — ARFF format or CVS format (clim “Open file...”)

[ Dpen file. . l ’

Open URL ..

J

- BX)

Filter '§
. e
{ - Lok ir: |i.3 Weka Data v T EE
riurrent relation 1~ Selected atirifl
| === ¥ LoanData
Relation: Mone Rame: Mo L_»_ﬁ
| Inztances: Mone Aftributes: Mone Miszing: Mo My Recent
L R L)l R
- attributes -
;__'_-I
Loskin: ) Wiska Data v 2
i Desktop
| } B LosnData )
hly Recent .-—-)
Documents: Iy Documents
Desktaop Iy Computer
____) £ Filer narme: E_Lo—anEéﬂa.arff | Open
My Documents Py Metwork 1
Flaces Files of tvpe: L rif data files ~ | Cancel
8
hly Computer
£ File name: E_Lo—anaata,csv- i Qpen
Iy Metwork
= Places Files of type:  \c5v data files v | | Gancel
~Status- i
Log
Wielcome to the Weka Explorer
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Data preprocessing and visualization

Converting data formats through Weka (click on “Savg

DEX

£ Weka Explorer

Preprocess I Classify | Cluster | Associate | Select attributes | Visualize |

[ Open file... || openurL. || openDB. | Edlt
[Fitter
; == Savein.  |C0) Yeka Dat v T @E
Current relation L ~Selected sttribute - AE 2 ¥eka Data | & =]
Relation: LosnData Marne: D F v, ¥ LoanDsta
20 Miz=ing: 0 (0%) Distinct: 20
W SR T AR e 3k hy Recert
Attributes - || Statistic Docurnerts
;;Minimum 1 =
e B [e
[ Al ] [ Maone ] [ Irvert ] !ir\.ﬂammum 1 =
[ :gr\.ﬂean 1 Desktap
| [ M. Marme | | |StoiDe E
2[CJzex -
== £ Save
3 ] marriad — My Docurmerts
4 Jage Savein: 220 vieka Data ~ | T > Ii = -
= -
3 L_MOngy | =4 L] LoanData :
B L_Ipay I ‘? My Cotputer
7 ol manths My Recert i:
a a0 Documernts: g — 3
5 = emE:J = File name: | LoarData.arft | -gave
— =1 My Metwork
10(_Jlasternp H Places Files of type:  |arff deta files I | Cancel
11 : ares Desktop
12 : SRR OYE

2

[ iy Documerts

| 49
Status

by Computer |
I ok o Log # x 0
‘& : i E— 1
R File: name: | LoanData.cav | Save
Places Files of type: ECSV data files R | Cancel




Data preprocessing and visualization

Editing data in Weka (click on "Edit...”)

£ Weka Explorer

Preprocess : Classify | Cluster | Azsociste | Select sttributes | Visualize |

J1

| openfie. ||  openuRL. Cpen DB... Edt... | Save..

~Filter

[
] =
! Choose  (Hone

ricurrent relation - - Selected attribute -

Relation: LoanData

| Instances: 20
Attributes
[, ICr TEX married age aresy pay manths by =y} lastemp ares approved
[ Al J [ Mane Humeric | Mominal | Hominal | Humeric | Mumeric | Numeric | Humeric | HMominal | Haminal | Numeric | Hoeminal MNominal
1 1.0/ n 15.0 200 20 15 .0pc ¥ 1.0|good W .
!lN':'- 2 2.0/t f 200 100 2.0 20.0|pc i 2.0|good Y T
= K 3.0 ¥ 250 a0 4.0 12 .0pc n 0.0 bad !
f s 4 4.0/t i 40.0 a0 7.0 12.0|pc i 2.0|good Y
[Jage 5 a0t n 0.0 a0 4.0 12 .0pc ¥ 25.0(had ki
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L ey 7 7 .0lm 1 220 10.0 3.0 5.0/pc i 4.0|good Y
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Data preprocessing

Examining data
o Attribute type and properties

* Class (last attribute) distribution

= Weka Explorer

Preprocess | Classity | Cluster | Associate | Select sttributes | visualize |

and visualization

BEE

< Weka Explorer

Preprocess ' Clazsify | Cluster | Associate | Select sttributes || Visuslize |

’ Open file..: ] [ Open URL ... J [ Open DE... ] Eciit ] ’ Save..: ]
[Fitter |
rZurrent relation 1 Selected sttribute - =
Relation: LoanDsata Mame: age Type: Mumeric
Instances: 20 Attributes: 12 Mig=ing: O (0% Distinct: 10 Unigue: & (20%)
- dttributes || Statistic | alue
| Itiirriurn 15
[ & i Mone | [ Irvvert | | | et 50
| | Mean 3075
(I hlarme | | istoDey 12341
1o |
2 :sex
A
4

|Class: approved (Mom)

sl wisuslize Al

12

Log

-

[ Open file... |[ openur.  |[  openpB.. ] Edit... | [ Save.. |
[~Fitter 1
- Current relation 7 1 Selected attribute - =

Relation: LoanData Mame: emp Type: Mominal
| Instances: 20 Attributes: 12 Mizzing: 0 (0% Distict: 2 Unigue: 10 (0%
[~ attributes || Ll Court
¥ h7
Al ] [ Mone ] [ Invert |in 3
: Mo, woll: Marme
1o
2 : SEX
3|[Cmarried
4 : e - =
] Lmaney Class: approved (Mo L I Wizuaglize Al
Gl lpay v
7|CImorths
g : by
10 : lastemp
11| Jares
12 : approved
Remove
“Statuz-
Ok

Liogy
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Data preprocessing and visualization
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Data preprocessing and visualization

Web/Text documents - Department data http://www.cs.ccsu.edu/~markov/

 Download Chl, DMW Book
 Download datasets

A School of Arts & Sciences Departments - Microsoft Internet Explorer

File Edit “iew Faworites Tools Help iy

. - = 5 : = 7
@Back i <> | |ﬂ @ ._I\J 7 ! Search “‘;:_'.rFavorites @ g # s | JEI ﬂ J’% B

Address |$ hkbp: s, arbsci, cosu, edufDepartments. htm

File:

Central Connecticut State University it Qe - © %] B € Oseoch Spraoes € (-2 - [ JEHE 2B

Edit  View Favorites  Tools  Help

Address |$ htp: v, arksci.cosu. edufDepartments Music. bkml V' Go Links **

The School of Arts and Sciences
Central Connecticut State University

Departments

Department Chars, Locations, Phone Mumbs

Anthropology History I\IUSIC
Art Mathematical Scig
Biclogical Sciences Modern Lansuagd
Chermistry Mdusic Smdents majoring i frusic may pursue etther a BS m Music education degree, the
Communication Fhilosophy professional degree that certifies them to teach music in the public schosls, or a BA in music,
Computer Science Dhysics/Farth 2o with specializations i etther performance, music history, theory/composition, or jazz stadies.
Critninal Justice Pelitical Science Full-time and assoctate faculty are active m the Untted States and abroad performng,
Design Psvchology conducting, and presenting scholarly papers. The department's computer 1ab is equipped

: ; with MIDI keyboards and the industry's leading music software. The Music Departraent i3
Econetmics Sociology

the Mew England center for Orff Schulwerlk traimng and the host for Connecticut's muddle

Englich Thiealre schoolhigh school music festival and the Sumimer Music Institute, a national in-service
Geography progra for rusic educators.

PROGEAMS OF STUDY: BS, BA, M3
[ A&F Home | [ A-Z Directory | [ Departments | [ Ak

page last updated: 10727704 DEPARTMENT CHATR

Comments, sugeestons; gswebmaster@ran. edw Daniel D' Addio
< —
- Location: Welte Hall 101
Phone: 832-2900

Department Website ke




Data preprocess

Ing and visualization

Convert HTML to Text S -
Savein: |'¢_') Weka Data v | % S T
D
; ; My B
2 Music - Microsoft Internet Explorer e Tiecent
File  Edit Yiew Favorites Tools  Help —
@ Back - > \ﬂ @ _;\J /._ ! Search ‘:'.]’ Favorites {f}} [ T '-*'.i-' Wl - - | E ﬂ J Desktop
Address |@ http: ff e, artsii, cosu.edufDepartments/Music, bzl et I E
& My Documents
The School of Arts and Sciences
=T
Central Connecticut State University ' 'Eifrgt
|y Computer
L .‘“—‘] File hame: |Music :| [ Save ]
h[uSlc My Nx;t_\:ork Save as bype: | Text File (*.tat) Vi [ Caneel ]
Encoding: |Western European (Windows) \:|

Students majonng m music may pursue ether a B3 i Music education degree, the
professional degree that certfies them to teach music in the public cehaa
with specializations in either performance, music history, theory/cod I Music - Note
Full-time and associate faculty are active i the United States and 4

Bfi=]E

pad

the New England center for Orff Schulwerk traming and the host fi
schoolfhigh school music festival and the Summer Music Institute,
program for music educators.

PROGEANSE OF STUDY: BS, BA, M3

DEFPARTMENT CHATE
Dartel ' A deio

Location: Welte Hall 101
Phone: 532-2200

Department Website

i ) File Edit Format view Help
conducting, and presenting scholatly papers. The department's cot Musc 2
with MIDT kevboards and the industry's leading music software. TY'
Music

students majoring in music may pursue either a BS in Music
education degree, the professional degree that certifies them to
teach music in the pub?ic schools, or a BA 1n music, with
sEecia1izatiDns in either performance, music histaory,
theory/composition, or jazz studies. Full-time and associate
faculty are active in the uUnited states and abroad performing,
cunductin?, and presenting schDTarTE papers. The department's
computer Tab s eguipped with MIDI keyboards and the industry's
Teading music software. The Music Department is the Mew England
center for orff schulwerk training and the host for Connecticut's
middle schuu1ﬂhigh school music festiwval and the summer Music
Institute, a national in-service program for music educators.
PROGRAMS OF STUDY: BS, BA, MS

DEFPARTMENT CHAIR

paniel b'aAddio

Location: welte Hall 101

FPhone: B32-2900

Department wehsite




Data preprocessing and visualization

I Departments-string - Notepad

File Edit Format Wew Help
@relation departments_string
Aattribute document_name string

gattribute document_content string
Battribute document_class {a,B}

@data
anthropology, "anthropology anthropology anthropology consists of four subfie
Art, "art art the art department s undergraduate degree program offers a wide

ent website', B

Biology, "hiology hiological sciences the undergraduate and graduate degrees
Chemistry, “chemistry chemistry the chemistry department has been approved by
Communication,
Computer,
Justice, "criminal justice criminal gustice although criminal justice is prin
Economics, "economics economics the bachelor s degree in economics s structi
English, "english english the english department offers courses and programs
ceography, "geography geography concerned with the science of location the ge
History, "history history given the diverse expertise of its faculty the dep:
Math, "mathematical sciences mathematical sciences the department D¥ mathemat
Languages, "modern languages modern languages the modern Tanguage department
mMusic, "music music students majurinﬁ in music may pursue either a bs in mus”
Philosophy, “phiWDsuphﬁ philosophy the department of philosophy offers underc
Physics, “physics earth sciences physics earth sciences the Ehysics and eartf
political, ”pDTitica1 science political science the ba in political science
Psychology, "psychology psycho Dgﬁ the ps¥ch01ogy department offers courses ~
sociology, "sociology sociology the sociology department offers degree progre:
Theatre, "theatre tﬁeatre both the ba and bga degrees with specialization in

"communication communication

< >

alancing theoretical practical :!
"computer science computer science students majoring in computer s

'

Loading text data in Weka
« String format for ID and content

» One document per line

» Add class (nominal) if needed

= || Wisualize |

Open DE...

Edit... Save... |

Covmr ]

1 aelected attribute -

Mame:  document_class
Missing: 0(0%)
[Lakel
|

Type: Mominal
Distinct: 2 Urnigque: 0 (0%
(-Z.ount.
11 |
9 |

|m
1 ||:|dcucument_name

IIZI

| Wisualize Al

Class: document_class (Mom)

Remowve

“Shatus -
O

(]




Data preprocessing and visualization

Converting a string attribute into nominal

Choose filters/unsupervised/attribute/StringToNaand and set the index to 1

£ Weka Explorer E|E”E

Preprocess | Classify | Cluster | Associste || Select attibutes | visualize |

| opentie. ||  openurL. ||  openpE. | Exit... | | Save. |
~Fitter 1
_:StringTuHuminaI -C Apply |
Current relation 1 Selected attribute - =

Relation: depattments_string Mame:  document_name Type: String

| Instances: 20 Attributes: 3 Missing: 0 (0%) Distinct: 20 Unigue: 20 (100%)
- Attributes

’ i ] [ m— ] [ m— = weka.gui.GenericObjectEditor

weeka fiters unsupervized attribute String Taklatninal

About

|| Mo, Plarne
1 Il docurnent_name

| 2| |document_cortert o . . ’
. - ! orwerts a string attribute (0. -
| 3| |document_class g ( Mare

‘ |Class: document_class (Mom) attributelndex | 1 |

Open... ] [ Save. . ] I Ok I [ Cancel I

Atribute is nefther numenc nor nominal.

Remave

-Status -

fae : Log ‘“‘a %0




Data preprocessing and visualization

Converting a string attribute into nominal

Click on Apply — document_name is now nominal

£ Weka Explorer

Preprocess | Classify | Cluster | Associate | Select sttributes | Wisuslize |

| openfie.. || openurL. || openDE.. il Uricla | Edt... || Save.. |
(~Filter 1
_:StringTuHuminal -2 Apply
rCurrent relation 1 Selected attribute - -
Relation: departments_string-weka fiters.unsupervised attribute. String. . Matne: documnent_name Type: Mominal
| Instahces: 20 Attributes: 3 Miszing: 0 (0% Distinct 20 Irigue: 2001 0090
[ Attribltes [Label  Count [
| {Anthropalogy il A~ |
Al J [ Moare ] [ Invert .EArt 1
| | {Biglogy il
([ . Mathe | | IChemistry 1
[ 1 Ml documert_name | {Communication 1
2|[Jdocument_cortert | lcompLter 1
3 : document_class | | Justice 1 3 |
| Ezonarics:_ 4 Bl

I = -
| |Class: document_class (Mom) W visualize Al
-Statuz-

s |

Remove




Data preprocessing and visualization

Converting text data into TFIDF (Term Frequency velted Document Frequency) attribute format

B weka.gui.GenericObjectEditor E| E| E|

* Choose filters/unsupervised/attribute/String TOWOEBAMIT ... - e - euerviscs sirbute stmaromercvestor
" ”
» Set the parameters as needed (see “More”) siout
: 1] ” Cornverts String attributes into a set of attributes -
°
CIICk On Apply representing word occurrence information from the text
contained in the strings.
< Weka Explorer
e = ; IDF Transtarm |False ‘vl
Preprocess | Classify | Cluster | Associste | Select attributes || Wisualize |
TFTranstarm |False ‘vl
[ Open file. || openur. || Cipen DB | Unda || Edlit sriteNamePret | |
ribstebarmePrefix
~Fitter
5 = delimiters | G |
| 'StringTuWurdUectur Dottt 1000 L oS5
- == lovverCazeTokens |True vl
rzurrent relation |~ Selected attribute -
Relation: departments string-weka fiters unsupervised attribute String... hlane: acadetic normalizeDoclength |F8‘|3'3 v|
| Instances: 20 Attributes: 612 fdiz=itg: O (0% Distinet: 2 .
| e Ty e e L 18 AT YL onlyAlphabetic Tokens |True Vl
Attributes - || Statistic Yalue
,:Minimum L] outputivordCaunts |False v|
Al Mane Irvert | M 1 )
[ J [ ] [ EEMean 02 usestoplist |True Vl
|| Ma. — || [StoDey 0.41 —
(| 1|[Cldocument_name 11| = Information E|@|E|
1l 2| Jdocument_class [: HANE -~
weka. filters.unsupervized. attribute, 3tringToWordVec

| 4| laccelerstor - -

[ 3 :accaurrting | |Class: document_class (Mom)

| &|[|accreditation | SYNOPSTS

l % :acc_r?"“e" Conwerts String attributes into a set of attributes

| gl |activities 16

| 9: e representing word occurrence information from the

| 10 :addl':?na text contained in the strings. The set of words

addition

| Pr :administratian [attributes) is determined by the first batch

| 12 fadvanced filtered [(typically training data).

| 13| ladvised W e
IDFTransform -- 5ets whether if the word

Remave frequenciez in a document should be transformed

into:

-Status- q fij*logi{tum of Docs/rum of Docs with word i)

K where £ij is the fregquency of word i in
document [(instance)] Jj. a




Data preprocessing and visualization

Make the class attribute last

» Choose filters/unsupervised/attribute/Copy
» Set the index to 2 and click on Apply
 Remove attribute 2

£ Weka Explorer EHE]@

Preprocess Clazsify | Cluster | Associate | Select attributes | Visualize |

[ Open file... | [ openurL. | [ Open OE... | Unda || Edit... | Save.. |
rFitter 1
riCurrent retation 1 - Selected attribute - =
Relation; departments _string-weka fiter = unsupervised attribute String.... Mame; document_name Type: Mominal
| Inatances: 20 Attributes: 512 Miszing: 0(0%) Distinct: 20 Unigue: 20 (100%6)
[~ Attributes [Label | Court [
&nthr opology 1 L |
Al ] [ More ] [ Irevert ,EAH 1
| | |Biology 1 I
Moo Mame || Chemistry 1
00| Juriversity ~ :Communlcatlcun 1
501 pper . ;Cam_puter 1 .
B02| [visual _:iuatlce ’ j v
g0z Jwelte . B anceicg = = kel
04| |jwestern | |Class: Copy of document_class (Mom) W Yisualize Al
605 [ Jwvillard ' L

GOG| fwalff

1 ] ST R N o PO PO O < [ UPIP R O = N (PO R e T U PRI e O O |
| BO7|L_Iwomen
| GOS| fworks
| 03| fweriting
| G10( fyear
| G611 york .
| G612{ Copy of document_class w
[ Remove
vt

~Status -
0]




Data preprocessing and visualization

» Change the attributes to nominal (use NumericTaBirfilter)
« Save data on a file for further use

£ Weka Explorer

Preprocess | Classity | Cluster | Associate | Select attributes | visuslize |

| openiie.. || openurL. || openms.. N Undo | Ecit... | | Save.. |
rFitter 1
[ EHumrz:rirt:Tvl:nBinar_-,nr Apply [
rCurrent relation 1 Selected stribute - =
Relation:  depattments _string-weka fitter s unsupervised sttribute. String... Mame; academic_hinarized Type: Motrinal
| Inztances: 20 Attributes; 612 Miz=ing. 0 (0% Distinct: 2 Unigue: 0 (0%
Attributes - [Lakel Count
||o 16
[ A J [ Mane ] [ Inwvert ] (1 4
: Mo
[

3 : accelerator_|

4 : accounting_binarized :

— 5 2 : 3 [ 7!
=|L_laccreditation_binarized Clags: Copy of docurment_class (Mam) ¥ | Visuslize Al
E(|accredted_hinarized B
T : activities_binarized
g : actuarial_binarized
a|[ Jaddition_kinaized

10(_Jadministration_binarized

11 :advanced_binarized

12 : advised_binarized

13 : advizar_hinarized W

4

-Status- |
: e

Rermove




Data preprocessing and visualization

ARFF file representing the department data in lyiiarmat (NonSparse) Note the format (see

SparseToNonSparse
% iInstance filter)

hed Sk #4 & BB

frelation ' departments string-weka.filters.unsupervised.attribute.3tringToMNominal-Cl-weka.filters.unsupervised.attr e

fatcribute document_name {Anthropology, Art,Biology, Chemistry, Comrunication, Computer, Justice, Economics, English, Geogr.
Battribute academic bhinarized {0,1}

fattribute accelerator_binarized 10,1}
fatcribute accounting binarized {0,1}

B Departments-binary.arff - WordPad

Aattribute accreditation binarized {0, 1} File Edit View Insert Format Help
fatcribute accredited binarized {0, 1}
Battribute activities binarized {0, 1} [ e n % E{ & EB

Battribute actuarial binarized {0, 1}

@attribute addition hinarized {0,1} e n b e e i
@attribute administration binarized {0, 1} -i-.::.,_ ‘Cﬁte g phei 1
Battribute advanced_binar?zed {0,1} .fa't f::'t'e =
fatcribute advised binarized {0,1} E'E‘:t':.z"-‘t'e

fatcribute advisor binarized {0,1} Eattribute

Battribute agencies hinarized {0, 1} Zattribute works binarized
Battribute air binarized {0,1} Ractri 1}
fattribute ali binarized {0,1} Raccri

fattribute alternative hinarized {0, 1} Raccri

Battribute amwerican binarized {0,1} fattribute

fattribute anesthesia binarized {0, 1}

Battribute annually binarized {0,1} fdata

Battribute antar binarized {0,1}
fatcribute anthropology_binarized {0,1}
Aattribute applied binarized {0, 1}
fatcribute approach _bhinarized {0,1}
fattribute approved bhinarized {0,1}
fattribute archaeology_binarized 10,1}
Battribute ares binarized {0,1}
fatcribute areas binarized {0,1}
Battribute artificial binarized {0,1}
fatcribute assist_bhinarized {0,1}
fattribute associate binarized {0, 1}
fattribute astronomy_binarized 10,13
Battribute astrophysics binarized {0, 1}
Battribute atomic binarized {0,1}
Battribute attend binarized {0,1}

»~

For Help; press F1




Attribute Selection
Finding a minimal set of attributes that preserve the class distribution

Attribute relevance with respect to the class —ramvant attributeaccounting)
= Weka Explorer Elﬂ@

Preprocess | Classify | Cluster | Associste | Select sttvibutes | Visuslize |
[ Open file |[  openur. || Open D | Ecit | [ Save.. |
Fifter 1
rCurrent refstion 7 oelected attribute - =
Relation: departments _string-weka fiters unsupervised attribute String. .. Matne:  sccouting Type: Marmirsl
Ihstances: 20 Attributes: B12 Miz=sing: O (0% Distinct: 2 Unigue: 1 (5%
Aftributes [Label Count
o 19
Al ] ’ Mare ] l Ireert l 551 1
i-No. __ RET |
1|L_|document_name ~
2[ [academic
=[L_laccredtstion || [Clazs: class (o) w | wisuslize Al
Gl |accredied | =
7| lactivities
g Jactuarial 12
9| laddtian
10| administration
11| Jadvanced
12| Jadvized
13| |advizor -
Remove
i
1 fr—————————]
-Statusz-
5 <

IF accounting=1 THEN class=A (Error=0, Coverage iastance— overfitting)
IF accounting=0 THEN class=B (Error=10/19, Coveradk instances~ low accuracy)



Attribute Selection

Attribute relevance with respect to the class —viaait attribute gcience)

= Weka Explorer E“_E]@

Preprocess §C|assif\,e | Cluster | Associste || Select sttributes || Visualize |

| openfie. ||  opentrL. ][  openoB. | Edit.. | [ Save... |

[Fitter

riCurrent relation 1 oelected attribute - =
Relation: depatments_string-weka fiters unsupervised.attribute. String. .. Matne: science Type: Mominal
| Instances: 20 Aftributes 612 Mizsing: O 00%) Distinct: 2 Unigjue: |0 (0%
- Attribites - [Label Court
|0 13
l Al J l Mone ] [ Irwert l il 7

| e Matrie
[ A T

2
313
314
315
316

ruth _
sanford
schalarships
zchoal

- |
‘ |Class: clasz (Mom) VI Yizualize &l

k]

= 13
M| |seat
320 : sector
321 | |seek
322|[ J=elect e
323 |servers
324 ([ Jservice M
Remove
“Status -

5 e

IF accounting=1 THEN class=A (Error=0, Coverage instance)
IF accounting=0 THEN class=B (Error=4/13, CoveradE3 instances)



Attribute Selection (with document_name)

= Weka Explorer

| Preprocess || Classity | Cluster | Associste | Select attributes | visualize |
[ Attribute Evalustor

Comee

i Search Method

- Attribute Selection Mode ~Adtribute selection output

TE== R ULITOUCE SELECTINT U Sl LIOpus UEce === 1l
(&) Use full training set o
D Crosz-validation Foid |_i Search Method:

= Best first. = Information
= : jtart set: no attributes
(o) Class > Search direction: forward MNAME
Stale search after 5 node expansif
= Total number of subsets evaluatedd] Weka.attributeielection. CEziubsetEval

Merit of best subset found: 0.9

Result list (right-click for options)

' Attribute Subset Ewaluator (supervised, C SYNOPSIS
= Weka Explorer . CF3 Subset Evaluator
Cfs3ubsetEval :

Classity | Ci Including locally predictive attr
ACLECLER Eributes: éoixeifnmz Evaluates the worth of a subset of attributes by considering the
Rl - research individual predictive ability of each feature along with the
' seience degree of redundancy between them.
r Current relation
gl el || || || Ty Subsets of features that are highly correlated with the class
i Statu while hawving low intercorrelation are preferred.
Ok
| 4 Y J | Biologyy 1
e 8| | Commmercan 1 OPTIONS
; :Ezgg:;m :ff;”i':;‘er 1 locallyPredictive -- Identify locally predictive atcributes.
4| Jaccourting | Eeonomine. i Tteratively adds attributes with the highest correlation with the
: :zz:::::f” |[Ctass: class (Nom) class as long as there is not already an attribute in the subset
T |_|=ctivities
i

<

actuatial

9| |addition
10| |administration
11 acvanced
12| |advised
13| [advizar

Remove
~Statu




Attribute Selection (without document_name)

= Weka Explorer

Preprocess | Classity | Cluster | Associste | Select sttributes | visuslize |

[ Open file..; ][ openurL.. || oOpenDB.. i Unelo il Edit.. J [ Save... |
[ Fitter |
|[choose_Jn |
rrcurrent relation - 1 Selected attribute - 1
Relstion: departments _string-weka fiters unsupervized attribute String. .. Mame: academic Type: Mominal
| Instances: 20 Attributes: B11 Missing: 0 (0% Distinct: 2 Unicgue:; 0 (0%
Aftributes i EILabeI Count
o [15
Al J [ Mone ] [ Invert ] il e,
== Weka Explorer
| bio. , Hame 2 | Preprocess | Classity | Cluster!| sssociste | Select attributes | visualize |
2 : acceleratar = [ Adtribute Evalualator -
F|_laccounting :CfsSuhse‘tEual
4| |accredistion L S
S| _laceredited Claza: clazs) ~Search Methoo —
G| |activities | r ol
Tactuarial BestFirst -D1-M5 |
& _Jadiition 1 L
al[ Jacministration Aftribute Selection Mode i CAtribute selection output |
F |[ATCLIOUCE SUDSEC CYdalUdoOr [SUPELWISEN, CId5S [IONIIEI)s oLl CILdass)s
10|l ladvanced (53 Use fulltraining set ’ A
14| Jadvised : CF3 3ubset Ewvaluator
12| Jadvizor () Cross-validation I | Including locally predictive attributes
13|_lagencies = |
| i ||| 3elected attributes: 27,36,49,170,217,306,316,385,386,389,395,417,482 : 13
[ Remove tMorm) class > areas
ha
- Status Start business
s include
Al  Resul list (vighi-click for aptions) pekin
H 1:4%:21 - BestFirst + CfaSubsetBval | research
i science
acting
active
apply
based
concentration
history
; |
} Tl
~Statu
Log wx ® 0
Ok




= Weka Explorer

[~ Adtribute Evaluator
:GainR;atiuAttrihuteEual

Search Method

Attribute Selection Mode

@ Uze full training set

() Cross-validation Folds | |

Attribute Selection (ranking)

:R;anker -T -1.7976931 3486231 57E308 -M -1

i raftribute zelection autput

QL N N R S A

Ranked attributes:

| Prepracess | Classity | Cluster | Associate | Select sttributes | visualize |

Ly i S S| R B L

= Weka Explorer

| | 0.5z211468 307 research
: - 0.4431742 317 science

i s = 0.3223813 453 history

0.2795439 327 social
tart 0.2795439 37 ba .

0.2795439 79 concentrations

Resul lizt (right-click for options) 0.2667478 Sd6 polish

01:49:21 - BestFirst + CfsSubsetEval 0. 2667478 589 technical

5!01:55:14-EiestFirst+CfsSubsetEval 0.Z2667473 492 interdisciplinary

| [01:57:37 - Ranker + InfoGainAttributeEval || || 0+ 2667478 518 media

|[D1:58:18 - Ranker + InfoGainAttributeEwval || | 0. 2667478 515 maloney

| - \FatinittributeEys 0.Z667473 429 creative
0.2667475 S05 lanquages
0.2667475 S26 national
0.Z667473 396 based
0.2667473 511 literature
0.2667478 466 foreign

1 il (3 il

-Status -

(804

:GainR;atiuAttrihuteEual

Search Method
:R;anker ST -1.7976931 3486231 57E308 -M -1

Attribute Selection Mode

@ Uze full training set

() Cross-validation Folds | |

(Mo class v

Start

Result list (right-click for options)

01:43:21 - BestFirst + CfsSubsetEval
I01:55:14 - BestFirst + CfsSubsetEval
|I01:57:37 - Ranker + Inquain.ﬂ.ﬁrihuteEvalé

[01:58:16 - Ranker + InfoGaindtributeEyal |
0113 - Ranker + GainRatinAtiributeEys

UL UL LoD
0017186
00171586
.001715868
0017166
00171586
.0017186
0017186
00171586
.0o171se
L00077ET
L00o074L

[

o e S o Y S o Y N e Y Y S e Y s T I o R s Y e o |

i raftribute zelection autput
EEE

173
187
324
343
315
173

75

71
ila
Zla
138
ZBZ
3da
211

98
377

59

| Preprocess | Classity | Cluster | Associate | Select sttributes | visualize |
[~ Adtribute Evaluator

FELECL
institute
internship
zervice
suite
school
independent
complete
community
zchools
majors
internships
phone

study
location
department
webhsite
chair

Felected attributes: 307,317,453 ,327,37,79,504F
| Em]]

-Status-
(04




Attribute Selection (explanation of ranking)

Weka Explorer

Preprocess | Classify | Cluster | Associate | Select attributes | visuslize |

-Statu

[ opentie. ][ openur. [ openpe. | Ed. ] [ Save.. ]
5 Fitter 1
| 5 |
-Current relation T - Selected attribute - =

Refation: departments_string-vweka fiters unsupervised attribute. String. . Mame: research Type: Motninal
| Instances: 20 Attributes, 612 Mizsing: 0 (0% Distinct: 2 Unigque:; -0 (0%
- Attributes - [Lakel Count
o 12
Al ] [ Mone ] ’ Invert I i

E Mo Marne

300| fregional ~

301 [ Iregularly Ti

302 | Irelsted

303 ([ Irelations L |

= = T Al

304 :relahonshlp Clazs: clags (Mam) VI Yisualize Al ]

305|| frelstivity |

306 ] recuire

12

305| jrobert

308 | Jralin

30 : rooms

311 : rLnning

312 :ru‘th : F

[ Remove

ributes | Wisualize |

E

Log

S| career

25 : careers

Open DE... Edit... | [ Save... |
1 Selected sttribute - =
ized. attribute String. . Matne; - chair Type: Motrital
2 Mizsing: O (0% Distinct: 1 Unigues "0 (0%
| [Label Court
| |D
IFvert Bl |20

| lcosu

| Jeel

[Jcerter

: chamhbers

: chermical

E2|||chemistry

B3| |choose

54 : choze

Remove

3l
* “isualize Al

Class: class (Mom)

-StatL

Ok




Attribute Selection (using filters)

» Choose filters/supervised/attribute/Attribute Setat

 Set parameters to InfoGainAttributeEval and Ran[g
* Click on Apply and see the attribute ordering

“= Weka Explorer

1veka.gui.GenernicObjectEditor

weka fitters zupervized attribute AftributeSelection
Aot

A supervised attribute filter that can be used to select

More

Preprocess | Clagsify | Cluster || Aszociste | Select sttributes | Visualize | attributes.
[ Qpen file. . ] l Cpen URL... ] I COpen DE.. ] [ Unca J E evaluator InquainAttrihuteEual
L search Ranker -T -1 7976931 3486231 57E308 -M -1
[ ;AttrihuteSelec’tiun -E "weka attributeSelection InfoGaindttributeEval * -5 "weka attributeSelect
- = [ Cpern. . l l Save. ] I Ik, I [ Cancel
ricurrent relation 11 Selected attribute -
Relagtion: departments_string-weka fiters unsupervised attribute . String... Matme: research Type: Maominal
Instances: 20 Attributes 612 Mizzing: 0 (0% Diztinct: 2 Uriggue: 0 (0%
Attributes | Lakel Count
[0 12
[ Al J [ Hone ] [ Irvert ] [ g
:iND. Mame

1 Ddu:u:ument narne

concentrations

[

ba

social

histary

hiclogical

CORErNicUs

1

10 :lenvircunmental

11 :llnclude

12 :lsmences

1 3|_busmess

w | wisuslize Al

i iC|aSSZ class (Mom)

[ Remove

-Status-
0733

Lu:ug

-




rresearch

12

Attribute Selection (using filters)

“2 Weka Explorer

Preprocess | Classify | Cluster | Associste | Select sttributes | Visusize |

Open file. .. | Open UREL ... | Open DE...

Lo

Eclit...

Save...

~Fitter

Chooze AttributeSelection -E "weka atttibute=election. GainRatioAttributeEyal " -5 "weka attributeSelection Ranker -T -1 7976931 34862315 Apply

—zurrent relstion

Relation: departments_string-weka fitters uhzupervized attribute String...

Ihstances: 20 Aftributes: 4
—attributes
Al | Maone | Invert
M. [atme

2" |zcience

3] histary

4| |class

CECience

—=elected sttribute

Matne: reseatch

Type: Maminal

Miz=ing: O (0% Distinct, 2 Urigque: 0 (0%
Label Courit

nj 12

1 a

ICIass: class (Marm)

13

hd | Yisualize All




Classification — creating models (hypotheses
Mapping (Independent attributes -> class)

Inferring rudimentary rules - OneR

Weather data (weather.nominal.arff

_ _ Attribute | Rules Errors | Total
Relation: weather symbolic
outlook | temperature | humidity | svindsy play error
Nominal Mominal Mominal | Moeminal | Mominal
1 |sunny  |hot high FALSE o outlook sunny ->no 2/5 4/14
2 SUNFY hiot hicgh TRLE (g}
3 |overcast |hot high  |FALSE |yes overcast -> yes$ 0/4
4 Fainy Frilcd higgh FALZE [|ves ; 2/5
5 Fainy cool (gl gyt FALZE |ves I’alny -> yeS
6 Fainy cool niormal TRLE yl}
7 |overcast |cool normal  |TRLE yes temperature hot -> no 2/4 5/14
|G SUNFY Frilcd hicgh FALSE |ho m”d -> yeS 2/6
9 SUNNY cool niormal FALZE |ves
10 |raify triilcd normal - [FALSE  |ves COO| -> yeS 1/4
11 SUNFY Frilcd (it TRLE VET
12 |overcast |mild high TRLE YeD T .
13 |overcast |hot riormal FALZE [|ves humldlty hlgh ->Nno 3/7 4/14
14 |rainy Frilcd hicgh TRLE (] normal > yeS 1/7
[ | Ik | Cancel |
windy false -> yes 2/8 5/14
true -> no 3/5




Classification — OneR

= Weka Explorer

Preprocess  Classify | Clusterl Associate | Select aﬂributesl Yislalize

—Clazsifier
Chooze OneR -E&
—Test options —Classifier output
&+ Uze training et Attributes: 5 ;I
" Supplied test set et | outlook
Cenperature
i~ Cross-validstion  Folds |1 ] humidity
i~ Percertage =plt % IEE windy
play
More options... | Test mode: evaluate on training data
(Mam) play - === [lazzifier model (full training set) ===
Start Stop outlook:
aunmy -> no
—Result list (right-click for options) overcast -* ¥es
rainy == Yes |

(10714 instancezs correct)

Time taken to build model: 0 seconds

=== Ewvaluation oh trainihg set ===

=== Smary ===
Correctly Classified Instances 10 Tl.4d286 %
Incorrectly Classified Instances 4 28.5714d % ;|

Status
’7,:,“ Loy W x 0




Classification — decision tree

Right click on the highlighted line in Result Istd choose Visualize tree

= Weka Explorer

Preprocess  Classify I Clus.terl .ﬂ«ssaciatel Select aﬂributesl Visualizel

—Claszsifier

Choose JAE -C 025 M2

—Test options —Clazsifier output

= Lze training set

" Supplied test =et Sef. |

i~ Crosz-validstion  Folds |1I:| outlook = sunny
o IEE— | humidity = high: no (3.0)

| humidity = normal: yes [(2.0)
More options... | outlook = overcast: yes [(4.0)

J45 pruned tree

i~ Percertage splt

outlook = rainy

indy = TRUE: 2.0
(Nom) play w|||! e ne (2.9]
—_ | windy = FAL3E: wves [3.0)
)
=tart & Mumber of Leawveszs 5
~Result list (right-click for options)
Size of the tree : a

16:04:47 - rules . OnekR

1 6:09:06 - trees J4g

Time taken to build model:

=== Ewvaluation on training set ===
=== JUNMArYy ===

Correctly Classified Instances
Incorrectly Classified Instances

!Iil

i Weka Classifier Tree Visualizer: 16:09:06 - trees.148 (weather.symbolic) [9[=] [E3

rTree Yiew

0.13 seconds

Statuz
’7 004

=sunny = owercast = rainy
| i
= high = narmal =TRUE =FALSE
" A -
14 100 %
1] 0 % ;l
Log w, x 0




Classification — decision tree

Top-down induction of decision trees (TDIDT, oldoapach know
from pattern recognition):
« Select an attribute for root node and create adbréor each
possible attribute value.
« Split the instances into subsets (one for eachdbra
extending from the node).
* Repeat the procedure recursively for each bramihg only
Instances that reach the branch (those that s#tisfy
conditions along the path from the root to the bn
« Stop If all instances have the same class.

ID3, C4.5, J48 (Weka): Select the attribute thatimizes the
class entropy in the split.



Classification — numeric attributes

weather.arff  etion wearer
outlook | temperature | humidity ity play
Fn Weka Exol Hominal Humeric Humeric | Hominal | Hominal
bl = 12170 1 |sunny 550 55 0FALSE  |no
Preprocess  Classify | cluster | Associste | Select stiributes | visusiize | 2 |sunny 50.0 S00[TRUE  |no
—Clazsifier 3 overcast B30 56 0FALSE WeE
4 rairy Fo.0 95 0|FALSE VES
thoose |48 -C 0.25 -M 2 5 Jrainy 62.0 S00FALSE  |yves
i » [ rairy 5.0 F0.0|TRUE o
~Test options —Claszifier output 7 e e 64 0 &5 0lTRLUE yes
% Use training set J43 pruned tree 8 S 72.0 95 0[FALSE  no
__________________ 9 SURnY 59.0 FOO|FALSE VS
" Supplied test set =t | 10 |rainy 75.0 S0.0FALSE  |ves
" Crogs-validstion  Folds |1IZI— outlook = sunny 1 Sunmy 7.0 70.0/TRUE ¥ES
o 12 owvercast F2.0 90.0|TRUE VES
' . | humidity <= 75: wez (2.0)
Percertage split S IEE | hmidity > 75: no (3.0] 13 owvercast g1.0 5 0FALSE VES
: . ) ) 14 |raitey 7.0 91 0|TRUE rio
More options... outlook = overcast: yes [(4.0) -
outlook = rainy & wWeka Classifier Tree ¥Yisualizer: 16:36:51 - trees. 148 {weather)
indy = TRUE: Z.0 rTree View
[Moarn] play w | W:Fn i no | ]
L— | windy = FAL3E: wves [3.0)
Start =top .
Mumher of Leawes 5 = sunny = overcast = ralny

~Result list (right-click for options)

=74 =75 =TRUE  =FALSE

Size of the tree : a

Time takeh to build model: 0 sece

=== Ewvaluation on training set == - - -
=== S'l_]_]]]marY ===

Correctly Classified Instances 14 1oan %

Incorrectly Classified Instances 1] 0 % |

Status
IVOH Log w, x 0




Classification — predicting class

Click on Set. . FRERIEIES Click on Open file..
‘2 Weka Explorer Relation: weather nomminal test _ Loak in: qul Weka Data LI ‘E ,-"’IEE

; Ihstances: 1 Aftributes: S
Preprocess  Classify I Clust - :
Classifier—— L. 2Renfie.. Open URL... | &

Chooze JAE -C 025 M2 r|.|1':|.' Recent D...

B Departrents-hinary
¥ Departments-string
¥ LoanData

T weeather
—Test options —Classifier output B yesther nominal
" Use training set Test mode: user supplied test set: 1 instances - yyesther nominal test

¥ Syupplied test =et Set... | . .
=== [laszifier model (full training set) ===

~ Cross-validstion  Folds |1|:|

. Percentage =plit W IEE UE SN aba T e

File narme: Iweather.n-:uminal.tf Dt
Files of tyPe:  larf data files |w Cancel

More options... |

outlook = surny

(Nom) play v| | humidity = high: no (3.0)
| humidity = normal: wes [(2.0]

Start o | outlook = overcast: ves [(4.0) Dlﬁ‘;lnl %l&l ﬁl c'r'ollalg—;.l El

outlook = rainy

File Edit Yiew Insert Formab Help

| v

~Result list (right-click for options) | windy = TRUE: no (2.0) frelation weather.nominal.test

| windy = FAL3E: wez (3.0)

16:45:3

Fattribute outlook {sunny, overcast, rainy}

Mumber of Leawes g Fattribute temperature {hot, mild, cool}
Fattribute humidity {high, normal}
%ize of the tree : g Fattribute windy {TRUE, FALL3IE}

Fattribute play {yes, no!

Time taken to build model: 0 seconds Bdata

sunny,mild, normal, FALSE, no |
=== Ewaluation ohn test et === ;I
=== Summary === For Help, press F1 MUM
Correctly Classified Instances o 0 k>
Incorrectly Classified Instances 1 100 k> ;l

Status
IVOI«{ Log w. x 0




Classification — predicting class

Right click on the highlighted line in Result lestd choose Visualize classifier errors
~ Weka Explorer M=l E |

Click on the square

Preprocess  Classify I Clusterl Assnciatel Select attributesl Visualizel
Classifier

Chooze |J48 SC 0232
W outlook (Mom) - | " ternperature (Morn) - |

Test optiohs Claszifier output
ot P Colour: play (Morn] > | Select Instance - |
[ U=e training et Test mode: user supplied test =ze
fZESet Clear | Save | ;

% Supplied test st Set... | . o Jitter

=== [lassifier model [(full training
" Cross-validation  Folis |1':| Flot; wweather symbolic_predicted
" Percentage spit = IEE L abislh s do p

[= ]

More options... |

-|—-|

outlook = sunny
(Mo play :l | humidity = high: no (3.0)

| humidity = normal: yes [(Z2.0)
| outlook = owercast: yes (4.0)
outlook = rainy
Result list Cright-click for options) | windy = TRUE: no [(2.0)
| windy = FALSE: wes (3.0)

Start SHER

16:45.34 - trees J45

ST

Mwber of Leavez : ] overcast 2 weka: Instance info  [B[=] B3
] Class colour
dize of the tree : g Flot : 16:53:08 - trees.J485
Tes - Instance: 0

Instance number @ 0.0

Time taken to build wmodel: 0 seconds outlook @ = v
) temperature : wmild
=== Ewvaluation on testc Set === .
humidity : normal
=== JUNmAry === ]
windy : FALIE
Correctly Classified Instances 1] 0 % predictedplay : yes
Incorrectly Clazzified Instances 1 100 - =] blay : no
Status 4] | _"l

Ok Log w x0




Classification — predicting class

C| |Ck on Save B weather.nominal.test.error - WordPad _ O]

File Edit “ew Insert Format Help

A e

i weka Classifier Yisualize: 16:53:08 - trees.148 (weather.sym D ||=qr| E | % | E{| ﬂ | | | ]

X outlook (Nam) =l temperature (Nom) Erelatinn weather.symbolic predicted
| [#elect Instance Battribute Instance number numeric
e Hattribute outlook {sunny,overcast,rainy}
Clear [ save Jitter - '
----------------------------------- Battribute temperature {hot,wild,cool}

Battribute humidity {high, normal}
fattribute windy {TRUE,FALSE}
fattribute predictedplay {ves3,no}
Aattribute play {yes,nol

Fdata
0,zunny,mwild, normal ,FALSE, ves, no

For Help, press F1 FILIM

Class colour

TES 1nO




Prediction (no model, lazy learning)
T — test: (sunny, cool, high, TRUE, ?)
Relation: wweather =ymbolic

outlook | temperature | hurmidity iy play () K_nearest ne|ghbor (KNN’ IBk)
Hominal Hominal Hominal | Heminal | Hominal .
1 SunnYy hiot higih FALSE  |ho Take the class of the nearest nei gthI’
2 bt high TRLUE : : :
e i FaLSE lvos or the majority class among K neighbors
4 raity il hicih FALSE ves K=1->no
5 rairy cool narmal FAL=E ves _
G rainy cool narmal TRLUE no K_3 -> no
T overcast |cool riornEl TRUE YES K:5 -> yeS
a SRy rrilcd high FALSE o L. .
3 |sunny |cool normal _ [FALSE |yes K=14 -> yes (Majority predictor, ZeroR)
10 rairy rmilcd narmal FAL=E ves
11 SUNNY rmild narmal TRLUE VeS
12 overcast |mild ik TRUE WES 1 _ I
13 overcast |(hot narmal FAL=E ves * Welghted K neareSt nelghbor
14 |rairy rriile] high TRUE Mo K=5 -> undecided
[ e [ | Ok | Cancel | nO:l/1+1/2:1.5

yes=1/2+1/2+1/2=1.5
X 2 8 9 11 12 . 10
Distance(test,X)| 1 2 2 2 2 4

play no no yes |yes |yes .. yes

 Distance is calculated as the number of diffeegtnibute values
* Euclidean distance for numeric attributes



Prediction (no model, lazy learning)

i weka.gui.GenericObjectEditor

weka classifiers lazy |IBK

“ Weka Explorer Aot
Preprocess  Classify | Clusterl Associate | Select aﬂributesl Yislalize K-nearest neighbours classifier, e |
—Clazsifier
Chooze IIBk -H1 A0
K 1
—Test options —Classifier output
it u crozsvalidate IFaIse j
" Uze training set Instances: 14
_ Attributes: 5 debug IFaIse j
' Supplied test et Set...
outlook
! Cross_validation  Falds I,“:I temperatu distanceyeighting INl:u distance weighting j
. humidit
" Percentage split o IEE — £ esnSouared IFaIse j
ihiale iz, | play noMormalization IFaIse j
Test mode: user supp
(Mo play - windowwsize IIII
—_— === [lazzifier model (L
Ztart ) Open... | Save... Ok Cancel |
| G IE]l instance-bazed clas
—Result list (right-click for options) uzing 1 nearest heighbour(s) for classification T
Time takeh to build model: 0 zeconds
=== Ewvaluation on test et ===
=== SLH[II[I.E.IY ===
Correctly Classified Instances 0 0 %
Incorrectly Classified Instances 1 100 % |
"S‘ta‘tus
Log #& x 0
(8].4




Prediction (no model, lazy learning)

Departments-binary-test.arff

" Weka Explorer

Preprocess I Classifyl Clusterl Associatel Select aﬂrihutesl Visualizel

Remove

Cpen file, Cpen URL... | Open DE... | Uncio Eclit... | Save... |
Filt - -
Departments-binary-training
Choose INone | Apply |
~Current relation Selected aftribute !E
Relstion: departments _string-weka fitters unsupervized attribute String. .. Mame: document_name Type: Mominal EI
Instances: & Attributes: 612 Missing: 0 (0%) Distinct: & Unigue: 5 (100%)
~Aftributes Label Zount I | e e | Edlit... | Save... |
Arthropology 0 o
All Mane Inwvert At 0
Biology 0
Mo, Mame Chermistry 0 ‘ Apply |
1 |l Communication 0
27 |academic Cotnputer 0 ~Selected attribute
SFaCCE'E”’tDr el L Mame: document_name Type: Mominal
4l accounting Missing: 0 (0% Distinct: 15 Unigue: 15 (100%
5™ [accreditation Clazs: class (Mom) g 0(0%) i HE: ( )
6| acoredited Lakel Caurt |
7| |activities - =
& | lactuarisl e e o L M"’!S": 1 _I
8| addition Philozophy 1
10| admiristraticr Physics ]
11 [ |advanced Political 0
12| ladvised Peychology 0
131 [advisor = Sociology 0
FiEE Thesatre 0 -
1.0 0. 0 0 0 0.0 0 0. 00000 Clazs: class (Mom) v| Visualize Al |
Status
IVOK
n i 1 1 1 11 11 1 1 1 1111
&l [actuarial
9| lacieiiticr
10[[ jadministration
11 [ [achvanced
12| |acvised
13 advizor ;|
o o o 0 n

Status
IVOK

Loy | ‘W.XD




Prediction (no model, lazy learning)

= Weka Explorer

Preprocess  Classify | Clusterl Associate | Select aﬂributesl Yislalize
~Clazsifier

Chooze IIBk -H1 A0

—Test options —Classifier output

™ Use training set Test mode: uger supplied test set: 5 instances =]

* Supplied test =t =et... | === Classifier model (full training set) ===
™ Cross-validation  Fold= |1|:|

~ ; I— IEl instance-based classifier
PEEEEEE Sl o using 1 nearest neighbour(s) for classification
More options... |
Time taken to build model: 0 seconds
[Maom) class w
=== Predictions on test set ===
Start ZLE) 1]
~Result list (right-click for options) inst#, actual, predicted, error, probability distribution
1 Z:B 2:E 0.05% *#0,941
2 Z:B 2:E 0.05% #0,941 b
3 Z:B 2:B 0.05% +#0,941
4 2:B 2:B 0.05% +#0,941
L Z2:B 2:B 0.05% *#0,941

=== Ewvaluation on test et ===

SEE EUII]I[I.E.IY SE=
Correctly Claszified Instances 5 10an %
Incorrectly Clazzified Instances 0 0

Kl |

Status
’7@{ Log 'w, x 0

ey
-
4




Model evaluation — holdout (percentage split)

CI'Ck on |\/|Ol'e OptIOnS - i Classifier evaluation op... = =] E3

~= Weka Explorer

v Output per-class stats

Preprocess  Classify | Clusterl .ﬂ\ssnciatel Select attributes 'v'isualizel
~Clazsifiet [ Output ertropy evslustion measures

Choose IIBk K1 ama V¥ Swtput confusion matrix

v Store predictions for visualization

~Test options ~Classifier output

™ Usze training =et Tezst mode: aplit 66% train, remainder test W output predictions

~ _ [T Cost-zensitive evaluation  Sef
Supplied test set 2el... | === Classifier model [(full training set) ===
Random =eed for X%al F % Split 1

' Crozs-validation  Folds |1|:|

IBl instance-based classifier
% IEE

& Percentage =plit ik

using 1 nearest neighbouris) for classification

More options ... |
Time taken to build model: 0 seconds
[Mom] play w
=== Predictions on test split ===
Start 25 )=
~Result list (vight-click for options) inst#, actual, predicted, error, probability distribution
. 1 livyes livyes 0.5 0.5
18:14:47 - |azy IBk z liyes liyes *0.787 0.213
3 2:no l:yes + *0.909 0.091 o
4 Z:ino l:ves + *0.5 0.5
5 l:ves Zino + 0.091 *0.90%9

=== Ewvaluation on test split ===

=== S'l_mmﬂ]:Y ===
Correctly Classified Instances 2 40 %
Incorrectly Classified Instances 3 a0 % ;l

Status
IVOK Loy w. x 0




Model evaluation — cross validation

“Z Weka Explorer

Preprocess  Classity I Clusterl .ﬂ-.ssnciatel Select aﬁributesl ‘v‘isualizel
~Clazzifier

Choose IIBk -Ho1 a0

ICIick ko edit properties For this object I

—Test options —Clagsifier output
™ Usze training =et ) . ;I
=== Predictions on test data ===
" Supplied test set Getl, |
O Crmsseen Falk IT— inst#, actual , predicted, error, probability distribution
1 Z:ino lives + *0.962 0,038
" Percertage split e |EE 2 l:yes l:yes *0, 5 0.5
Mare ortions... | 1 Z:ino l:vyes + *®0.98Z 0.033
2 lives l:ves *O.962 0.038
1 Zina Zina 0.07%71 *0.9Z9
[Mom] play - 2 l:ives l:vyes *Q.638 0.342
— 1 Z:ino l:vyes + *0.5 0.5
Start 2 2 lives l:ves *0.929 0.071
_ _ _ _ 1 Z:ino Zino 0.342 *0.653
~Fesult list (right-click for options) . Rt [P £0.929  0.071
158:14:47 - lazy IBk 1 l:ves l:ves *0, 5 0.5
18:18:57 - lazy IBE 2 l:ves 2:n0 + 0.342 *0.5658
| 32 - lazy IBk 1 l:yes Z:no + 0.071 *0.929 o
2 l:ives Z:ino + 0.071 *0,929
=== Stratified cross-walidation ===
=== JUNNArY ===
Correctly Classified Instances ] 57.1429 %
Incorrectly Classified Instances & 42,8571 % ;l

Status
’70}{ Log w. x 0




“Z\Weka Explorer
Preprocess  Clagsify | CIusier' Associste | Select attributes | visualize
—Classifier
Choose IIBk K1 AN D
—Test options: —Clazsifier output
L Lz& training set === Predictions on test data === ﬂ
™ Supplied test set St |
inst#, actual, predicted, error, probability distribution
% Cross-validstion  Folds |14 1 2110 lives + *0.964 0.036
(. Percertace split o, IEE 1 Z:ino l:vyes + ¥0.964 0.036
_ 1 Zina Zino 0.0e8% *0.933
hore options... | 1 Zino liyes + %05 0.5
1 Z:ino Z:ino 0.341 *0.658
(o) play - 1 l:ves l:yes *0.5 0.5
— 1 l:ves Z:ino + 0.067 +0.933
Start Stop 1 l:yes l:yes *0.5 0.5
1 l:ves lives *0.964 0.036
—Result list (right-click for optiohs) 1 1:vyes l:yes *0.559 0,341
18:14:47 - lazy IBk 1 l:iyes l:iyes *0.933 0.067
181857 - lazy Bk 1 l:ves l:vyes *0.933 0.067
18:21:32 - lazy IBk 1 l:yes Zina + 0.341 *0.659
18:25:07 - lazy IBK 1 l:ves 2ino + 0.087 *0.933
49 - lazy JBk o
=== 5Ftratified cross-validation ===
=== Summa]:Y ===
Correctly Classified Instances g 57,1429 %
Incorrectly Classified Instances & 42,8571 % Ll
Status
’7,:,',{ Log w x 0




Model evaluation — confusion (contingency) matrix
predicted

~“2 Weka Explorer

Preprocess ICHSS”‘J"|Cluster| Associate | Select attributes | Visualize a b
Clagsifier
Choose I.I48 S 025 M2 ‘ CG 2 1
S5 | a
~Test options ~Clazsifier autput (&)
" Use training set =] @®© b 2 O
Gchene: weka.classifiers. trees.J45 -C 0.25 -M 2
' Supplied test s=t = | Relation: weather. symbolic |
" Cross-validation  Folds |10 Instances: 14 “2 Weka Explorer
Atrtribures: 5
& Percentage splt * IE‘3 outlook Preprocess  Classify | Clus.terl Azzociate | Select aﬂributesl Visualizel
hlore options... | EEIBEECELES rClassifier
humidity
windy Chooze  |J48 -C0.25-M2 |
(Mam) play hd | play
Test mode: split 66% train, rema: —Testoptions ~Classifier output
Start S I
S i Fi e " LUse training st === HUmmary === =
~Result list (right-click for options) === [Classifier wodel [(full training Lt}
03:15:24 - lazy JBk 743 pruned tree " Supplied test set et | Correctly Classified Instances z 40
03:18:05-trees.as ] W ErmmmrliE Rl IF Incorrectly Classified Instances 3 &0
""" o " . - E Eappa statistic -0.3636
= * Percentage 5|
outlook = sunny ge sp Mean shsolute error 0.6
| humidity = high: no (3.0) .
| mmidity = normal: yes {2.0) hare options... | Root I!lEﬂ.n squared error 0.774a
tutlogk = overcast: yes (4.0] Relatiwve absolute error 126.9231 %
outlook = rainy Root relatiwe scuared error 157.6801 %
) (Morm) play v
| windy = TRUE: no (2.0) Total Number of Instances 5
| windy = FALSE: wes (3.0)
Start | g | === Confuszion Matrix ===
Status ~Result list (right-click for options)——
ey ah <-- rclaszified az
031524 - lazy Bk
03:18:05 -4 J4g S
1805 - trees.
L 20| b =nao
Kl | :
Status
’VOK Log w %0




Clustering — k-means

Click on Ignore attributes

~= Weka Explorer

Preprucess] Clazsity Cluster l Associats | Select attributes
Clusterer

Chooze  |SimpleKMeans - 2 -5 10

i Galect items

Z weka Clusterer Visualize: 04:01:15 - SimpleKMeans {departments_string... 5 [=]

wvillard
ol f

N OrEr
weorks
wvriting
vear
otk

-

Select | Cancel

e |‘r‘: science (Marm)

e |Se|eu:1 Instance

Save |

|}(: research (Marm)

|C-:|I-:|ur: Cluster (Marm)

Clear | Jitter

Plot: departments_string-weka fiters unsupervized attribute. String ToMominal-C1 -weka fiters unsupe

Cluster mode

(% |Jze training zet

" Suprlied test set |

" Percertage split

(" Clas=es to clusters evalustion

[¥ Store clusters for visuaslization

Ignore attributes |

Clusterer output

Cluster centroids:

Munher of iterations: 2
Within cluster suw of aqua

Clazs colour

clusterd clusterl

Cluster 0O
s | Mean/Maode: Chemiztry 0O 0 00O OO O0OO0OO0OOOOOOOODOD0
= Std Dews: N/a HNfRZ NfA O NSL O NSA O ONSA O ONSAON
Reszult list (right-click for options) Cluster 1
Mean/Maode: anthropology 000 000000000000
Gtd Dews: W/a HNfRZ  NfA O NSL O NSA O NSA O ONSAON
Clustered Instances
a0 3 [ 15%)
1 L7 [ 85%)
KN =
Status
ok Liog #ﬂ ® 0




Hierarchical Clustering — Cobweb

= Weka Explorer

Preprocess | Classify  Cluster | Associate | Select aﬂributesl Yislalize
Clusterer

Chooze  |Cobweb -2 1.0 -C 0.00232094731 77337812

—Cluster mode Clusterer output
& Use trairing set === Dun information === ;|
~ . |

i Weka Elassmer Tree ¥isualizer: 04:27:00 - Cobweb (departments_string-weka.filters.unsupervised.attribute StringToNominal-C1-weka.filters.unsup... [W=] E4
rTree Wiewn

z-::% —

n




Association Rules (A => B)

 Confidence (accuracy): P(B|A) = (# of tuples containing botlaid B) / (# of tuples containing A).
» Support (coverage): P(A,B) = (# of tuples containing botlard B) / (total # of tuples)

_1ar x|

“= Weka Explorer

q i . o £ wiewer
Prepru:u:essl Classﬁyl Cluster Associate I Select aﬁrlbutesl "-.-"lsuallzel

Azzocistar

Relation: wwesther symbolic

outlook | temperature | humidity weiticdy play
Choose  |Apriori-W20-TO-CO0S8-DOOS-U40-M0OA-5-1.0 Mominal Mominal Mominal | Heminal | Hominal
1 SUNnY bt high FALSE no
—&ssocigtor output 2 =LY ot high TRUE no
S | Slap | 3 |overcast |hot high FALSE  |ves
Generated sets of large itemsets: : : 5
~Result list (right-click for 4 rainy railcd high FALSE VeS
] ] =) iy ool norrmal FALSE WEE
i 7 _ Adrio Size of set of large itemsets Lil): 12 & rairy ool e TRELE o
04:34:09 - Apriori T overcast |cool rnarimal TRUE VeS
Size of set of large itemsets Li2): 47 \a =LNNY rmilcd high FaLSE no
9 SUNnY cool normal FALSE VES
9ize of set of large itemsets L(3): 39 10 |rainy rnilcd norrmaEl FALSE YEE
11 =UNRY rnildd normal TRUE VeSS
%ize of set of large itemsets L(4): & 12 |overcast |mild high TRLUE Ve
13 avercast |hot normal FALSE Ves
14 rainy railcd high TRILE no
Eest ruleszs found:

[y [ ] | L] 14 | Cancel

l. humidity=normal windy=FAL3E 4 ==X> play=yes 4 cont: (1)
2. Cemperature=cool 4 ==> humidity=normal 4 cong: (1)
3. outlook=overcast 4 == play=yes 4 cont:(l)
4, temperature=cool play=ves 3 ==> humidity=normal 3 conf:(l)
LS. outlook=rainy windy=FAL3E 3 ==> play=yes 3 conf:(l)
6. outlook=rainy play=yes 3 ==> windy=FALIE 3 conf:(l)
7. outlook=sunhy humidity=high 3 ==> play=no 3 cont:(l)
8. outlook=sunny play=no 3 ==> humidity=high 3 cont: (1)
9. temperature=codl windy=FAL3E 2 ==> humidity=normal play=yes 2 conf:(l) —
10. temperature=cool humidity=normal winhdy=FALIE Z ==> play=yes 2 contf:(l) =
4 | _>I_I
Status
IVOI{ Log 'w. x 0




Assoclation Rules

& Yiewer

Relation: westher =ymbolic

— outlook | temperature | bumidity Wiy play
. Weka Explorer Mominal Nominal Mominal MHominal | Mominal
Preprocess | Classify | Cluster  Associste | Select attributes | visualize 1 |sunny  [hat high FALSE |no
—M==ocigtar 2 SRy hot high TRUE (L]
] overcast |hot higgh FALZE Ve
Chooze  |Apriori-M200-TO-COS5-DOOS-U10-MO1-5-10 4 rairy il high Fal SE yes
=) rairy cool normal FALZE Ve
Start | Ztop | - Associstor output |5 rairy coal normal TRUE no
— 180. humidity=high play=no 4 ==> windy=FALSE z | |overcast jcool el E2 YEE
| Resultist (ght-click Tor o) | o) 4 pidity=high windy=FALSE 4 ==> play=yes ||o_(S{nny  |mild high s S )
04:32:57 - Apriofi 182. humidity=high play=no 4 ==» windy=TRUE z | oonny  |cool normal FALSE  lves
04:34:03 - Apriori 183. temperature=cool 4 ==> windy=FALSE play=w 10 jrairy m!ld normal FALSE s
— S 11 SLINTY trilcd normal TRUE YEE
04:39:14 - Apriori 184. temperature=cool 4 ==> humidity=normal wirf o= [ o — [ o high TRLE -
1585. temperature=cool humidity=normal 4 ==> Wil 13 avercast |hot S FALSE yes
186. humidity=normal windy=FAL3E 4 == tempera|q4 rairy mmilcd high TRLE no
187. temperature=cool 4 ==> humidity=normal wil
188. temperature=cool humnidity=normal 4 ==> Wil Liriele e Cancel
189, temperature=mnild play=vyes 4 === wihdy=FAL:
190, temperature=mild play=yez 4 ==> windy=TEUE Z cont: (0.5)
19]1. temperature=mild play=vyez 4 ==> humnjdity=hormal 2 cont: (0.5)
192, temperature=mild humidity=high 4 ==> play=no 2 cont: (0.5)
193. humidity=high play=no 4 ==> temperature=mild 2 conf: (0.5)
194, temperature=mild humidity=high 4 ==> play=yes 2 conf: (0.5)
195, temperature=mild play=vyez 4 ==> humidity=high 2 cont: (0.5)
196, temperature=mild humidity=high 4 ==> windy=FALZE 2 cont:(0.5)
197, humidity=high windy=FAL3E 4 ==> tCemperature=mild 2 cont:(0.5)
195, temperature=mild humidity=high 4 ==> windy=TEUE 2 cont: (0.5)
199, temperature=hot 4 ==> windy=FAL3E play=ves 2 cont: (0.5)
200, temperature=hot 4 ==> humidity=high plav=ho 2 conf:(0.5) J
Kl | o
Status
’7,:,“ Loy w x 0




And many more ...

Thank you!



