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DEPARTMENT OF INFORMATION TECHNOLOGY
Vision
» To acknowledge quality education and instill high patterns of
discipline making the students technologically superior and ethically

strong which involves the improvement in the quality of life in

human race.

Mission

» To achieve and impart holistic technical education using the best of

infrastructure, outstanding technical and teaching expertise to
establish the students into competent and confident engineers.

» Evolving the center of excellence through creative and innovative
teaching learning practices for promoting academic achievement to
produce internationally accepted competitive and world class

professionals.




PROGRAMME EDUCATIONAL OBIJECTIVES (PEOs)

PEO1 — ANALYTICAL SKILLS

1. To facilitate the graduates with the ability to visualize, gather information,
articulate, analyze, solve complex problems, and make decisions. These are
essential to address the challenges of complex and computation intensive
problems increasing their productivity.

PEO2 — TECHNICAL SKILLS

2. To facilitate the graduates with the technical skills that prepare them for
immediate employment and pursue certification providing a deeper
understanding of the technology in advanced areas of computer science and
related fields, thus encouraging to pursue higher education and research based
on their interest.

PEO3 — SOFT SKILLS

3. To facilitate the graduates with the soft skills that include fulfilling the mission,
setting goals, showing self-confidence by communicating effectively, having a
positive attitude, get involved in team-work, being a leader, managing their
career and their life.

PEO4 — PROFESSIONAL ETHICS

To facilitate the graduates with the knowledge of professional and ethical
responsibilities by paying attention to grooming, being conservative with style,
following dress codes, safety codes, and adapting themselves to technological
advancements.




PROGRAM SPECIFIC OUTCOMES (PSOs)

After the completion of the course, B. Tech Information Technology, the graduates
will have the following Program Specific Outcomes:

1. Fundamentals and critical knowledge of the Computer System:- Able to
Understand the working principles of the computer System and its components ,
Apply the knowledge to build, asses, and analyze the software and hardware
aspects of it.

2. The comprehensive and Applicative knowledge of Software Development:
Comprehensive skills of Programming Languages, Software process models,
methodologies, and able to plan, develop, test, analyze, and manage the
software and hardware intensive systems in  heterogeneous platforms
individually or working in teams.

Applications of Computing Domain & Research: Able to use the professional,
managerial, interdisciplinary skill set, and domain specific tools in development
processes, identify the research gaps, and provide innovative solutions to them.




PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

1.

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution
of complex engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

Design / development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the
specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge
and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid
conclusions.

Modern tool usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction and
modeling to complex engineering activities with an understanding of the
limitations.

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.
Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

. Communication : Communicate effectively on complex engineering activities

with the engineering community and with society at large, such as, being able
to comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

. Project management and finance : Demonstrate knowledge and

understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects and
in multi disciplinary environments.

. Life- long learning: Recognize the need for, and have the preparation and

ability to engage in independent and life-long learning in the broadest
context of technological change.
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DEPARTMENT OF INFORMATION TECHNOLOGY

GENERAL LABORATORY INSTRUCTIONS

Students are advised to come to the laboratory at least 5 minutes before (to the
starting time), those who come after 5 minutes will not be allowed into the lab.
Plan your task properly much before to the commencement, come prepared to the lab
with the synopsis / program / experiment details.

Student should enter into the laboratory with:

Laboratory observation notes with all the details (Problem statement, Aim,
Algorithm, Procedure, Program, Expected Output, etc.,) filled in for the lab session.
Laboratory Record updated up to the last session experiments and other utensils (if
any) needed in the lab.

Proper Dress code and Identity card.

Sign in the laboratory login register, write the TIME-IN, and occupy the computer
system allotted to you by the faculty.

Execute your task in the laboratory, and record the results / output in the lab
observation note book, and get certified by the concerned faculty.

. All the students should be polite and cooperative with the laboratory staff, must
maintain the discipline and decency inthe laboratory.

Computer labs are established with sophisticated and high end branded systems,
which should be utilized properly.

Students / Faculty must keep their mobile phones in SWITCHED OFF mode during
the lab sessions.Misuse of the equipment, misbehaviors with the staff and systems
etc., will attract severe punishment.

Students must take the permission of the faculty in case of any urgency to go out ; if
anybody found loitering outside the lab / class without permission during working
hours will be treated seriously and punished appropriately.

. Students should LOG OFF/ SHUT DOWN the computer system before he/she leaves
the lab after completing the task (experiment) in all aspects. He/she must ensure the
system / seat is kept properly.

Head of the Department Principal




COURSE NAME: DATA WAREHOUSING AND MINING LAB

COURSE CODE: R15A0590

COURSE OBJECTIVES:

1. Learn how to build a data warehouse and query it (using open source tools like
Pentaho Data Integration Tool, Pentaho Business Analytics).

2. Learn to perform data mining tasks using a data mining toolKkit (such as open source
WEKA).

3. Understand the data sets and data preprocessing.

4. Demonstrate the working of algorithms for data mining tasks such association rule mining,
classification, clustering and regression.

5. Exercise the data mining techniques with varied input values for different parameters.

6. To obtain Practical Experience Working with all real data sets.

7. Emphasize hands-on experience working with all real data sets.

COURSE OUTCOMES:

1. Ability to understand the various kinds of tools.
2. Demonstrate the classification, clustering and etc. in large data sets.
3. Ability to add mining algorithms as a component to the exiting tools.

4. Ability to apply mining techniques for realistic data.

MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES:

COURSE OUTCOMES POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | P09 PO10 | PO11

e Ability to add mining algorithms as
a component to the exiting tools. \ \ v \

o Ability to apply mining techniques
for realistic data.




DATA WAREHOUSING AND MINING LAB- INDEX

S.No Experiment Name Page No
1 |WEEK-1. Explore visualization features of the tool for analysis 01
and WEKA.
WEEK-2. Perform data preprocessing tasks and Demonstrate
2 [performing association rule mining on data sets 33
3 |WEEK -3. Demonstrate performing classification on data sets 46
4 |WEEK -4. Demonstrate performing clustering on data sets
65
5 |WEEK -5.Sample Programs using German Credit Data.
73
WEEK-6. One approach for solving the problem encountered
6 [in the previous question is using cross-validation? Describe 78
what is cross validation briefly. Train a decision tree again
using cross validation and report your results. Does accuracy
increase/decrease? Why?
WEEK:7. Check to see if the data shows a bias against “foreign
7  [workers” or “personal-status”.. Did removing these attributes 79
have any significantly effect? Discuss.
8 |WEEK :8.Another question might be, do you really need to

Input so many attributes to get good results? Try out some
combinations.

80




WEEK:9. Train your decision tree and report the Decision
Tree and cross validation results. Are they significantly
different from results obtained in problem 6.

81

10

WEEK:10 How does the complexity of a Decision Tree relate
to the bias of the model?

82

11

WEEK : 11. One approach is to use Reduced Error Pruning.
Explain this idea briefly. Try reduced error pruning for training
your Decision Trees using cross validation and report the
Decision Trees you obtain? Also Report your accuracy using the
pruned model Does your Accuracy increase?

83

12

WEEK :12.How Can you Convert Decision Tree in to “If then
else Rules”.Make Up your own Small Decision Tree consisting
2-3 levels and convert into a set of rules. Report the rule
obtained by training a one R classifier. Rank the performance of
j48,PART,0neR.

84

13

Beyond the Syllabus -Simple Project on Data Preprocessing

86




WEEK -1
Explore visualization features of the tool for analysis like identifying trends etc.

Ans:

Visualization Features:

WEKA'’s visualization allows you to visualize a 2-D plot of the current working relation.
Visualization is very useful in practice, it helps to determine difficulty of the learning problem.
WEKA can visualize single attributes (1-d) and pairs of attributes (2-d), rotate 3-d visualizations
(Xgobi-style). WEKA has “Jitter” option to deal with nominal attributes and to detect “hidden”
data points.

e Access To Visualization From The Classifier, Cluster And Attribute Selection Panel Is
Available From A Popup Menu. Click The Right Mouse Button Over An Entry In The
Result List To Bring Up The Menu. You Will Be Presented With Options For Viewing Or
Saving The Text Output And --- Depending On The Scheme --- Further Options For
Visualizing Errors, Clusters, Trees Etc.

To open Visualization screen, click ‘Visualize’ tab.

£ Weka Explorer Dg

Preprocess | Classify | Cluster| Associate | Select attributes| Visugl
PlotMatrix  gutlook  temj perature humidity windy play
A

PlotSize: [100] B

Fosse i ]
Jitter: E - Select Attributes
Colour: play (Nom) v | SubSample % : 100
Class Colour
ves no
Status
o p

Select a square that corresponds to the attributes you would like to visualize. For example, let’s
choose ‘outlook’ for X — axis and ‘play’ for Y — axis. Click anywhere inside the square that
corresponds to ‘play on the left and ‘outlook’ at the top

Page | 1
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£ Wweka Explorer Q@

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

Plot Matrix outlook temperature humidity windy play

play

" [X: outiook ¥: play (click to enlarge)
]

K3

PlotSize: [100] _]

Pointsize: [1] ]
Jitter: E: s Select Attributes
Colour: play (Nom) v [ SubSample % : ] 71E|U
Class Colour
ves n.
Status =
o -

In the visualization window, beneath the X-axis selector there is a drop-down list,

‘Colour’, for choosing the color scheme. This allows you to choose the color of points based on
the attribute selected. Below the plot area, there is a legend that describes what values the colors
correspond to. In your example, red represents ‘no’, while blue represents ‘yes’. For better
visibility you should change the color of label ‘yes’. Left-click on ‘yes’ in the ‘Class colour’ box
and select lighter color from the color palette.

To the right of the plot area there are series of horizontal strips. Each strip represents an
attribute, and the dots within it show the distribution values of the attribute. You can choose

what axes are used in the main graph by clicking on these strips (left-click changes X-axis, right-
click changes Y-axis).

The software sets X - axis to ‘Outlook’ attribute and Y - axis to ‘Play’. The instances are spread
out in the plot area and concentration points are not visible. Keep sliding ‘Jitter’, a random
displacement given to all points in the plot, to the right, until you can spot concentration points.

DEPARTMENT OF IT
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The results are shown below. But on this screen we changed ‘Colour’ to temperature. Besides
‘outlook’ and ‘play’, this allows you to see the ‘temperature’ corresponding to the

‘outlook’. It will affect your result because if you see ‘outlook’ = ‘sunny’ and ‘play’ = ‘no’ to
explain the result, you need to see the ‘temperature’ — if it is too hot, you do not want to play.
Change ‘Colour’ to ‘windy’, you can see that if it is windy, you do not want to play as well.

Selecting Instances

Sometimes it is helpful to select a subset of the data using visualization tool. A special
case is the ‘UserClassifier’, which lets you to build your own classifier by interactively selecting
instances. Below the Y — axis there is a drop-down list that allows you to choose a selection
method. A group of points on the graph can be selected in four ways [2]:

1. Select Instance. Click on an individual data point. It brings up a window listing

attributes of the point. If more than one point will appear at the same location, more than
one set of attributes will be shown.

Instance info [:]-S]

Ploo = Mastexr FPloo
ITnstance: 1=
ocoutcloolk
Cemperatuare
Iruamd A3 T
wriradss

Dlas

overcasto
S1.0
F5.0
=
s
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2. Rectangle. You can create a rectangle by dragging it around the point.

£ Weka Explorer: Visualizing weather

X outlook (Nom) v | |Y: play (Nom) v
Colour: temperature (Num) il Rectangle v
[ Submit H Clear " Save I Jitter i
Plot: weather
« I
o oo = ¢ ]
o
T
v
v.
Class colour
r T - —
64 74.5 85

3. Polygon. You can select several points by building a free-form polygon. Left-click on the
graph to add vertices to the polygon and right-click to complete it.

£ Weka Explorer: Visualizing weather

X outlook (Nom)

v ||¥: play (Nom)

Colour: temperature (Nurm)

Sl Polygon

submit || Clear I Save

] Jitter

Plot: weather

Class colour

r
64
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4. Polyline. To distinguish the points on one side from the once on another, you can build a
polyline. Left-click on the graph to add vertices to the polyline and right-click to finish.

£ Weka Explorer: Visualizing weather

% outlook (Norm) | 1v: play (om) J
I Submit ][ Clear " Save ] Jittar ]7

Plot: weather

Class colour

2
&

r T
64 74.5
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B) Explore WEKA Data Mining/Machine Learning Toolkit.

Downloading and/or installation of WEKA data mining toolkit.

Ans:
Install Steps for WEKA a Data Mining Tool

1. Download the software as your requirements from the below given link.
http://www.cs.waikato.ac.nz/ml/weka/downloading.html

2. The Java is mandatory for installation of WEKA so if you have already Java on your
machine then download only WEKA else download the software with JVM.

3. Then open the file location and double click on the file

a R
Open File - Security Warning l&l

The publisher could not be verified. Are you sure you want to
run this software?

’F’ Name: C\SOFTWARES\weka-3-6-10-x64.exe
— Publisher: Unknown Publisher

Type: Application

From: C\SOFTWARES\weka-3-6-10-x64,exe

Run | [ Cancel |

[V] Always ask before opening this file

publisher. You should only run software from publishers you trust.

l@' This file does not have a valid digital signature that verfies its
How can | decide what software to un?

4. Click Next

Page 6
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i R
{7 Weka 3.6.10 Setup =

Welcome to the Weka 3.6.10 Setup
Wizard

This wizard will guide you through the installation of Weka
3.6.10.

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.

l Next > ] [ Cancel
5. Click I Agree.
(57 Weka 3.6.10 Setup =R

License Agreement

Please review the license terms before installing Weka 3.6.10.

Press Page Down to see the rest of the agreement.

GNU GENERAL PUBLIC LICENSE -
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307, USA,

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

If you accept the terms of the agreement, dick I Agree to continue, You must accept the
agreement to install Weka 3.6.10.

[ < Back ][ I Agree ] [ Cancel J

-

Page 7
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6. As your requirement do the necessary changes of settings and click Next. Full and
Associate files are the recommended settings.

{37 Weka 3.6.10 Setup - — |

Choose Components
Choose which features of Weka 3.6.10 you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select the type of install: i v

Or, select the optional Assodate Files ?é?af?bof‘ -
components you wish to Fosition your mouse
install: oy nt

Space required: 63. IMB

Aullsaft Tnstall Svstem vO8-Mar-2013,cvs

[ < Back ][ Next > ][ Cancel ]

7. Change to your desire installation location.

(57 Weka 3.6.10 Setup Lo [ | t—)

- Choose Install Location
Choose the folder in which to install Weka 3.6.10.

Setup will install Weka 3.6. 10 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination Folder

:\Program Files\Weka-3-6 Browse...

Space required: 63. 1IMB
Space available: 19.2GB

Jullsaft Install System wOS-Mar

[ < Back ][ Next > ] [ Cancel ]

Page 8
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8. If you want a shortcut then check the box and click Install.

(7 Weka 3.6.10 Setup (B

Choose Start Menu Folder
Choose a Start Menu folder for the Weka 3.6. 10 shortcuts.

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

eka 3.6.10

AC3Filter -
Accessories

ActivePerl 5.14.2 Build 1402 (64-bit)
Administrative Tools

ArgoUML

Barowasse2saave

Best Buy

Bloodshed Dev-C++

BlueJ

Convar

Ln |

Corel Label@0Once Y.

["] Do not create shortcuts

Nullsaft Tnstall System vO8-Mar-2013,cvs

| <Bak || mstal | [ cancel

)

9. The Installation will start wait for a while it will finish within a minute.

E

¢ Weka 3.6.10 Setup [ = ——|

- Installing
. Please wait while Weka 3.6. 10 is being installed.

Extract: Randomiree.hitml

Extract: FT.html... 1002 -
Extract: Id3.html... 10026

Extract: J498.html... 1002

Extract: J98graft.htmi... 10026

Extract: LADTree.htmil... 1002

Extract: LMT.html... 10026

Extract: M5P.html... 100%%

Extract: NBTree.html... 100%6

Extract: REPTree.html... 1002t (]
Extract: RandomForest.html... 100% =

rullsaft Install System wOS-Mar-2013.cvs

(]
']

Next = Cancel

DEPARTMENT OF IT
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10. After complete installation click on Next.

{57 Weka 3.6.10 Setup L= | ——
Installation Complete
Setup was completed successfully.
Completed
Output folder: C:\Program Files\Weka-3-6 -

Create shortcut: C:\Program Files\Weka-3-6\Weka 3.6.Ink

Create shortcut: C:\Program Files\Weka-3-6\Weka 3.6 (with console).Ink

Created uninstaller: C:\Program Files\Weka-3-6\uninstall.exe

Output folder: C:\Users\RAJ MOHAMMED \AppData\RoamingWMicrosoft\Windows\Star...
Create shortcut: C:\Users\RAJ MOHAMMED \AppData\Roaming \Microsoft\Windows\S...
Create shortcut: C:\Users\RAJ MOHAMMED \AppData\Roaming\Microsoft\Windows\S...
Create shortcut: C:\Users\RAJ MOHAMMED \AppData\Roaming \Microsoft\Windows\S...
Create shortcut: C:\Users\RAJ MOHAMMED \AppData\Roaming\Microsoft\Windows\S...
Completed =

Luck.

(s Weka 3.6.10 Setup | = i l I

Completing the Weka 3.6.10 Setup
Wizard

Weka 3.6. 10 has been installed on your computer,

Click Finish to dose this wizard.

ack EI Cancel

las]
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€ Weka GUI Chooser = C

Program Visualization Tools Help
Applications

WEKA =

The University
) of Waikato Experimenter ’

'w
Waikato Environment for Knovidedge Analysis KnowledgeFlow
Version 3.6.10
(c) 1999 - 2013
The University of Waikato Simple CLI
Hamilton, New Zealand

=

This is the GUI you get when started. You have 4 options Explorer, Experimenter,
KnowledgeFlow and Simple CLI.

C.(ii)Understand the features of WEKA tool kit such as Explorer, Knowledge flow interface,
Experimenter, command-line interface.

Ans: WEKA

Weka is created by researchers at the university WIKATO in New Zealand. University of
Waikato, Hamilton, New Zealand Alex Seewald (original Command-line primer) David Scuse
(original Experimenter tutorial)

e |tis java based application.

e Itis collection often source, Machine Learning Algorithm.

e The routines (functions) are implemented as classes and logically arranged in packages.
e It comes with an extensive GUI Interface.

e Weka routines can be used standalone via the command line interface.

Page 11
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The Graphical User Interface;-

The Weka GUI Chooser (class weka.gui.GUIChooser) provides a starting point for
launching Weka’s main GUI applications and supporting tools. If one prefers a MDI (“multiple
document interface”) appearance, then this is provided by an alternative launcher called “Main”

(class weka.gui.Main). The GUI Chooser consists of four buttons—one for each of the four major
Weka applications—and four menus.

e O 6 Weka GUI Chooser
Program Visualization Tools Help -
Applications

s WEKA Explorer

The University

\ of Waikato Experimenter

e -

Waikato Environment for Knowledge Analysis KnowledgeFlow ‘
Version 3.5.8

{c) 1999 - 2008
The University of Waikato : |
Hamilton, New Zealand - Simple CLI '

The buttons can be used to start the following applications:

e Explorer An environment for exploring data with WEKA (the rest of this Documentation
deals with this application in more detail).

e Experimenter An environment for performing experiments and conducting  statistical tests
between learning schemes.

e Knowledge Flow This environment supports essentially the same functions as the Explorer but
with a drag-and-drop interface. One advantage is that it supports incremental learning.

e SimpleCLI Provides a simple command-line interface that allows direct execution of WEKA
commands for operating systems that do not provide their own command line interface.

Page 12
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1. Explorer

The Graphical user interface

1.1 Section Tabs

At the very top of the window, just below the title bar, is a row of tabs. When the Explorer

is first started only the first tab is active; the others are grayed out. This is because it is

necessary to open (and potentially pre-process) a data set before starting to explore the data.
The tabs are as follows:

1. Preprocess. Choose and modify the data being acted on.

2. Classify. Train & test learning schemes that classify or perform regression
3. Cluster. Learn clusters for the data.

4. Associate. Learn association rules for the data.

5. Select attributes. Select the most relevant attributes in the data.

6. Visualize. View an interactive 2D plot of the data.

Once the tabs are active, clicking on them flicks between different screens, on which the
respective actions can be performed. The bottom area of the window (including the status box, the
log button, and the Weka bird) stays visible regardless of which section you are in. The Explorer
can be easily extended with custom tabs. The Wiki article “Adding tabs in the Explorer”
explains this in detail.

2.Weka Experimenter:-

The Weka Experiment Environment enables the user to create, run, modify, and analyze
experiments in a more convenient manner than is possible when processing the schemes
individually. For example, the user can create an experiment that runs several schemes against a
series of datasets and then analyze the results to determine if one of the schemes is (statistically)
better than the other schemes.

Page 13
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= Weka Experiment Erwirorenent = i i _l_l— =) _]x
Setup  Run | Anakse
Experiment Configuration Mode: = Simple Advanced
Open._ | Sawve_ Nowy

Results Destmoton

ARFF Ml w | Filename: Browse..
Experinent Type Neration Comtrol
Cross valadation - Nurmnber of repotitions: |
Number of folds: 10 * Data sets first
» Classification Regression Asgorghms farst
Dotasets Algorthms
Add new... Ed . t Adid nowe...

Use relative pat..

The Experiment Environment can be run from the command line using the Simple CLI. For
example, the following commands could be typed into the CLI to run the OneR scheme on the Iris
dataset using a basic train and test process. (Note that the commands would be typed on one line
into the CLI.) While commands can be typed directly into the CLI, this technique is not particularly
convenient and the experiments are not easy to modify. The Experimenter comes in two flavors’,
either with a simple interface that provides most of the functionality one needs for experiments, or
with an interface with full access to the Experimenter’s capabilities. You can choose between
those two with the Experiment Configuration Mode radio buttons:

e Simple
e Advanced

Both setups allow you to setup standard experiments, that are run locally on a single machine,
or remote experiments, which are distributed between several hosts. The distribution of
experiments cuts down the time the experiments will take until completion, but on the other hand
the setup takes more time. The next section covers the standard experiments (both, simple and
advanced), followed by the remote experiments and finally the analyzing of the results.

Page 14
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3. Knowledge Flow

Introduction

The Knowledge Flow provides an alternative to the Explorer as a graphical front end to
WEKA'’s core algorithms.

The Knowledge Flow presents a data-flow inspired interface to WEKA. The user can select
WEKA components from a palette, place them on a layout canvas and connect them together in
order to form a knowledge flow for processing and analyzing data. At present, all of WEKA’s
classifiers, filters, clusterers, associators, loaders and savers are available in the Knowledge
Flow along with some extra tools.

-,y
F A= R BenB O ¢ L 4848y o
Deslon . Untitled = “Untibed =]
¥ S DataSources - — —
O Artfioacer |
S Castoader 10-foks CV by defauit. |
&5 CsVioader Doutibe click 1o alkes |

-~ the number of Tolds
™ Databaseloader

€ JSONLoader t t Wokbinghod e~
O LSVMLOader ¢ oty ¢ ':‘tz tetades o (= ”!§ - teagfet ‘, 4::‘-)

€% Mattabloader
O Serabzedinstancest

AT o pbar ClassAnsigne Crota Valudutns 7 ..
o SVMLgmLoad er o TaloManer /
o Dosile ciick to configure me Daoutile Ciick 10
€5 TexiDrectoryloade ot an ANFF Ble specity the class /
& XRFTLoader Arribes et
» L DataSmhs
» Ll Fimers
* 88 Classifiers
» Bl bayes P
. :n:nom r« A
s . Lrabtelr e pe E et .
: L& e PR - > o
» Gy Yoy, - At
» Ll meta
- -y reetnsiicnn potar it W
» & rules
v &8 reer Right-click and select “show chart” Ferfoermante resoits
- 50 see scaner plor and musciassined Tepocted here. Right-Cich
%t DecsionSiump |poines and £hoore “1how resulty”
T W
T )as -
S0 UMY .
-
Ty wmse 2 2
T Randomforest ,_.s;.;;‘.,, o
:. RandomTree PO
2N Tree Compament Faramenery Time Status
<
(KnowledgeFlow) 0048 Welkome to the Weka Knowledge Flow

» L Clusterers

» L Avsokatons
» &l Evalavon

» L Visuakzaton
» Sl Plugins

‘= - >

The Knowledge Flow can handle data either incrementally or in batches (the Explorer
handles batch data only). Of course learning from data incremen- tally requires a classifier that can
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be updated on an instance by instance basis. Currently in WEKA there are ten classifiers that can
handle data incrementally.

The Knowledge Flow offers the following features:

e Intuitive data flow style layout.
e Process data in batches or incrementally.

e Process multiple batches or streams in parallel (each separate flow executes in its own

thread) .

e Process multiple streams sequentially via a user-specified order of execution.

e Chain filters together.

e View models produced by classifiers for each fold in a cross validation.
e Visualize performance of incremental classifiers during processing (scrolling plots of

classification accuracy, RMS error, predictions etc.).

e Plugin “perspectives” that add major new functionality (e.g. 3D data visualization, time

series forecasting environment etc.).

4.5imple CLI

The Simple CLI provides full access to all Weka classes, i.e., classifiers, filters, clusterers,
etc., but without the hassle of the CLASSPATH (it facilitates the one, with which Weka was
started). It offers a simple Weka shell with separated command line and output.

L T Simplecu

WwWelcome TO The WEKA SitmplecCLI

Enter commands 1n The TextTield aTt the bortTtom of
The window. Use The up and Jdown Zrrows ToO move
Through previous commands.

Command completion Tor classnames and Tiles 1s
IiNnitTtiated with <Tab>. In order Tto distinguish
|beTtween Tiles and classnames, Tile names must

be eiTher ansolute OrFr STart with + S or '~ "

<AlTt+BackSpace> 15 used Tor deleting The Text
in the commandline 1in chunks.

> help

Command must be one of:
Java <classname> <args> [ > T™le)
break
3117
capabilities <classname> <args>
<=
history
ex1t
help <command>

CTthe lTarrter 1s a Shortcut Tor Tthe home direcrtory).
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Commands

The following commands are available in the Simple CLI:

Java <classname> [<args>]
Invokes a java class with the given arguments (if any).
e Break

Stops the current thread, e.g., a running classifier, in a friendly manner Kill stops the current
thread in an unfriendly fashion.

e Cls
Clears the output area

e Capabilities <classname> [<args>]
Lists the capabilities of the specified class, e.g., for a classifier with its.
e option:
Capabilities weka.classifiers.meta.Bagging -W weka.classifiers.trees.1d3
o exit
Exits the Simple CLI
e help [xcommand>]

Provides an overview of the available commands if without a command name as argument,
otherwise more help on the specified command
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Invocation

In order to invoke a Weka class, one has only to prefix the class with ”java”. This
command tells the Simple CLI to load a class and execute it with any given parameters. E.g., the
J48 classifier can be invoked on the iris dataset with the following command:

java weka.classifiers.trees.J48 -t c:/temp/iris.arff
This results in the following output:

Command redirection

Starting with this version of Weka one can perform a basic
redirection: java weka.classifiers.trees.J48 -t test.arff > j48.txt

Note: the > must be preceded and followed by a space, otherwise it is not recognized as redirection,
but part of another parameter.
Command completion

Commands starting with java support completion for classnames and filenames via Tab
(Alt+BackSpace deletes parts of the command again). In case that there are several matches, Weka
lists all possible matches.
e Package Name Completion java weka.cl<Tab>

Results in the following output of possible matches of

package names: Possible matches:

weka.classifiers
weka.clusterers

e Classname completion
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java weka.classifiers.meta. A<Tab> lists the following classes

Possible matches:
weka.classifiers.meta. AdaBoostM1
weka.classifiers.meta. AdditiveRegression
weka.classifiers.meta.AttributeSelectedClassifier

e Filename Completion

In order for Weka to determine whether a the string under the cursor is a classname or a
filename, filenames need to be absolute (Unix/Linx: /some/path/file;Windows: C:\Some\Path\file)
or relative and starting with a dot (Unix/Linux:./some/other/path/file; Windows:
A\Some\Other\Path\file).

D.(iii)Navigate the options available in the WEKA(ex.select attributes panel,preprocess
panel,classify panel,cluster panel,associate panel and visualize)

Ans: Steps for identify options in WEKA

Open WEKA Tool.

Click on WEKA Explorer.

Click on Preprocessing tab button.
Click on open file button.

Choose WEKA folder in C drive.

Select and Click on data option button.
Choose iris data set and open file.

All tabs available in WEKA home page.

O NN
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DATA WAREHOUSING AND DATA MINING

2018-2019

Weka GUI Chooser.

Program Visualization Tools Help

Waikato Environment for Knowledge Analysis
Version 3.6.13

(<) 1999 - 2015

The University of Waikato

Hamilton, New Zesland

Program Visualization Tools Help

Weka Explorer

P WEKA

The University
of Waikato

Applications

Explorer

Experimenter

KnowledgeFlow

Simple CLI

{5~

2:41 PM

Applications

BX]

Preprocess \ Classify | Cluster I Associate | Select attributes || Visualize |
[ Openfie.. [ openurL.. ][ openpB.. ][ Generate.. | ( Edit... ][ Save... ]
Filter SR
[croose Joone (oo )
wWeka, a native bird of New Zealand
Current relation Selected attribute
Relation: iris me: sepallength Type: Numeric
Instances: 150 Attributes: 5 0(0%) Distinct: 35 Unique: 9 (6%)
Attributes Statistic Value
Minimurm 4.3
[ All ] [ None ] [ tnvert | [ Pattern ] Maximam 5
Mean 5.843
Experimenter
‘ No. Hame | [Stdpev 0.528 2
2|[Isepalwidth
3|[Ipetallength
4| Ipetalwidth
5|[class
| Class: class (om) v [ visualize |
KnowledgeFlow
( Remove: ]
Status
Ok Simple CLI
Waikato Environment for Knowledge Analysis
Version 3.6.13
(<) 1993 - 2015
The University of Waikato
Hamilton, New Zealand
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Study the ARFF file format

Ans: ARFF File Format

An ARFF (= Attribute-Relation File Format) file is an ASCII text file that describes a list of
instances sharing a set of attributes.

ARFF files are not the only format one can load, but all files that can be converted with
Weka’s “core converters”. The following formats are currently supported:

e ARFF (+ compressed)

e C45

e CSV

e libsvm

e Dinary serialized instances
e XRFF (+ compressed)

Overview

ARFF files have two distinct sections. The first section is the Header information, which is
followed the Data information. The Header of the ARFF file contains the name of the relation, a list of
the attributes (the columns in the data), and their types.

An example header on the standard IRIS dataset looks like this:
1. Title: Iris Plants Database

2. Sources:

(a) Creator: R.A. Fisher
(b) Donor: Michael Marshall (MARSHALL%PLU@io.arc.nasa.gov)
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(c) Date: July, 1988

@RELATION iris
@ATTRIBUTE sepal length NUMERIC
@ATTRIBUTE sepal width NUMERIC
@ATTRIBUTE petal length NUMERIC
@ATTRIBUTE petal width NUMERIC
@ATTRIBUTE class {lris-setosa, Iris-versicolor, Iris-irginica} The Data of the ARFF file looks like
the following:

@DATA

5.1,3.5,1.4,0.2,Iris-setosa
4.9,3.0,1.4,0.2,lris-setosa
4.7,3.2,1.3,0.2,Iris-setosa
4.6,3.1,1.5,0.2,Iris-setosa
5.0,3.6,1.4,0.2,Iris-setosa
5.4,3.9,1.7,0.4,Iris-setosa
4.6,3.4,1.4,0.3,Iris-setosa
5.0,3.4,1.5,0.2,Iris-setosa
4.4,2.9,1.4,0.2,lris-setosa
4.9,3.1,1.5,0.1,lris-setosa

Lines that begin with a % are comments.
The @RELATION, @ATTRIBUTE and @DATA declarations are case insensitive.

The ARFF Header Section

The ARFF Header section of the file contains the relation declaration and ate tribute
declarations.

The @relation Declaration
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The relation name is defined as the first line in the ARFF file. The format is: @relation
<relation-name>
where <relation-name> is a string. The string must be quoted if the name includes spaces.

The @attribute Declarations

Attribute declarations take the form of an ordered sequence of @attribute statements. Each
attribute in the data set has its own @attribute statement which uniquely defines the name of
that attribute and it’s data type. The order the attributes are declared indicates the column
position in the data section of the file. For example, if an attribute is the third one declared then
Weka expects that all that attributes values will be found in the third comma delimited column.

The format for the @attribute statement is:

@attribute <attribute-name> <datatype>

where the <attribute-name> must start with an alphabetic character. If spaces are to be included
in the name then the entire name must be quoted.

The <datatype> can be any of the four types supported by Weka:

numeric

integer is treated as numeric

real is treated as numeric
<nominal-specification>

string

date [<date-format>]

relational for multi-instance data (for future use)

where <nominal-specification> and <date-format> are defined below. The keywords numeric, real,
integer, string and date are case insensitive.
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Numeric attributes

Numeric attributes can be real or integer numbers.
Nominal attributes

Nominal values are defined by providing an <nominal-specification> listing the possible values:
<nominal-namel>, <nominal-name2>, <nominal-name3>,

For example, the class value of the Iris dataset can be defined as follows: @ATTRIBUTE class
{Iris-setosa,Iris-versicolor, Iris-virginica} Values that contain spaces must be quoted.

String attributes

String attributes allow us to create attributes containing arbitrary textual values. This is very
useful in text-mining applications, as we can create datasets with string attributes, then write
Weka Filters to manipulate strings (like String- ToWordVectorFilter). String attributes are
declared as follows:

@ATTRIBUTE LCC string

Date attributes

Date attribute declarations take the form: @attribute <name> date [<date-format>] where
<name> is the name for the attribute and <date-format> is an optional string specifying how
date values should be parsed and printed (this is the same format used by SimpleDateFormat).
The default format string accepts the 1SO-8601 combined date and time format: yyyy-MM-
dd’T’HH:mm:ss. Dates must be specified in the data section as the corresponding string
representations of the date/time (see example below).

Relational attributes

Relational attribute declarations take the form: @attribute <name> relational
<further attribute definitions> @end <name>
For the multi-instance dataset MUSK1 the definition would look like this (*...” denotes an
omission):
@attribute molecule_name {MUSK-jf78,..., NON-MUSK-199} @attribute bag relational
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@attribute f1 numeric

@attribute f166 numeric @end bag
@attribute class {0,1}

The ARFF Data Section

The ARFF Data section of the file contains the data declaration line and the actual instance
lines.

The @data Declaration

The @data declaration is a single line denoting the start of the data segment in the file. The
format is:

@data

The instance data

Each instance is represented on a single line, with carriage returns denoting the end of the
instance. A percent sign (%) introduces a comment, which continues to the end of the line.

Attribute values for each instance are delimited by commas. They must appear in the order that
they were declared in the header section (i.e. the data corresponding to the nth @attribute
declaration is always the nth field of the attribute).

Missing values are represented by a single question mark, as in:

@data 4.4,?,1.5,?,Iris-setosa

Values of string and nominal attributes are case sensitive, and any that contain space or the
comment-delimiter character % must be quoted. (The code suggests that double-quotes are
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acceptable and that a backslash will escape individual characters.)string

An example follows: @relation LCCvsLCSH @attribute LCC string @attribute LCSH@data
AGS5, ’Encyclopedias and dictionaries.; Twentieth
century.” AS262, ’Science -- Soviet Union --

History.” AES, Encyclopedias and dictionaries.’
AS281, ’Astronomy, Assyro-Babylonian.;Moon -- Phases.’
AS281, ’Astronomy, Assyro-Babylonian.;Moon -- Tables.’

Dates must be specified in the data section using the string representation specified in the attribute
declaration.

For example:
@RELATION Timestamps
@ATTRIBUTE timestamp DATE "yyyy-MM-dd HH:mm:ss" @DATA

"2001-04-03 12:12:12"
"2001-05-03 12:59:55"

Relational data must be enclosed within double quotes ”. For example an instance of the MUSK1
dataset (”...” denotes an omission):

MUSK-188,"42,...,30",1
Explore the available data sets in WEKA.
Ans: Steps for identifying data sets in WEKA

Open WEKA Tool.

Click on WEKA Explorer.

Click on open file button.

Choose WEKA folder in C drive.
Select and Click on data option button.

Ok~ wn e
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Preprocess | Classify || Cluster || Associate || Select attributes || Visualize |
I Open file... ] [ Open URL... ] [ Open DB... ] [ Generate, ., Unda E
Filter
Choose  |Nene } Appl
Current relation Selected attribute
Relation: None - pe: None
Instances: None '#10pen EI et None
Attributes Lookin: ‘D data v i Bl o
5 o contact-lenses ° vote [] Invoke options dialog
& ‘) & cpu &) weather
My Recent &9 cpuwith.vendor € weather.nominal Note:
Documents o diabetes
& olass Some file formats offer additional
L» o 5 h options which can be customized
\onasphere when invoking the options dialog.
Desktop O s
&) labor
3 o ReutersCorn-test
J G ReutersCorn-train
My Documents c ReutersGrain-test
&) ReutersGrain-train v ] Visualize All
o segment-challenge
9! o segment-test
My Computer c soybean
- o supermarket
@ g File name: :Z:'\F'rognam FilesiWeka-3-7\data ‘ [ Open ]
My Network
Places Files of type: | arff data Files (*,arfF) v ' Cancel
Status
weka, core.converters,CSVLoader failed to load data Log

<

o Gmall - Goo.., T Updated d... T) DM 10Exp -...

cv [CAWINDO. ., (#) Weka GULC...

(%) Weka Explorer @& )4 #QLs 10:25 AM

Sample Weka Data Sets

Below are some sample WEKA data sets, in arff format.

e contact-lens.arff

e cpu.arff

e cpu.with-vendor.arff
e diabetes.arff

o glass.arff

e jonospehre.arff

o iris.arff

o labor.arff

e ReutersCorn-train.arff

e ReutersCorn-test.arff
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e ReutersGrain-train.arff
e ReutersGrain-test.arff
e segment-challenge.arff
e segment-test.arff

e soybean.arff

e supermarket.arff

e vote.arff

e weather.arff

e weather.nominal.arff

Load a data set (ex.Weather dataset, Iris dataset,etc.)
Ans:  Steps for load the Weather data set.

Open WEKA Tool.

Click on WEKA Explorer.

Click on open file button.

Choose WEKA folder in C drive.

Select and Click on data option button.
Choose Weather.arff file and Open the file.

ok wnkE

EXERCISE-1
1. Write Steps for load the Iris data set.
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Load each dataset and observe the following:

List attribute names and types
Eg: dataset-Weather.arff

List out the attribute names:

1.
2.
3.
4.
o.

(#1 Weka Explorer

outlook
temperature
humidity
windy

play

Preprocess | Classify | Cluster | Assaciate | Select attributes | visualize|

] Open file... Open URL...

) ( ] [

Open DB...

J [

5

Status

" WEKAData... | T Updatedd...

[HyomioExp-... |

Generate. .. ] [ Undo ] [ Edit... ] [ Save... ]
Filter
Current relation Selected attribute
Relation: weather Attributes: 5 Name: outlook Type: MNominal
Instances: 14 Sum of weights: 14 Missing: 0 (0%) Distinct: 3 Unique: 0 (0%)
Attributes No. Label Count ‘Weight
1 |sunny S 5.0
( all ][ None ][ Invert ] ( Pattern ] Slovercast 7T 30
f 3 |rainy S 5.0
No. Name ‘
1 [l outlook
| 2|[Jtemperature
3| Jhumidity
4|[Jwindy
s|lplay
Class: play {(Mom} v i Yisualize all

5

e P

e CHWINDO. ..
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EXERCISE 2:
List attribute names and types of Dataset SuperMarket.

Number of records in each dataset.
Ans: @relation weather.symbolic

@attribute outlook {sunny, overcast, rainy}
@attribute temperature {hot, mild, cool}
@attribute humidity {high, normal} @attribute
windy {TRUE, FALSE} @attribute play {yes,
no}

@data sunny,hot,high,FALSE,no

sunny, hot,high, TRUE,no

overcast,hot,high, FALSE,yes
rainy,mild,high,FALSE,yes

rainy,cool,normal, FALSE,yes
rainy,cool,normal, TRUE,no
overcast,cool,normal, TRUE,yes
sunny,mild,high,FALSE,no
sunny,cool,normal, FALSE,yes
rainy,mild,normal, FALSE,yes
sunny,mild,normal, TRUE,yes
overcast,mild,high, TRUE,yes
overcast,hot,normal,FALSE,yes
rainy,mild,high, TRUE,no

Identify the class attribute (if any)

Ans: class attributes

1. sunny
2. overcast
3. rainy
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Plot Histogram
Steps for identify the plot histogram

Open WEKA Tool.

Click on WEKA Explorer.

Click on Visualize button.

Click on right click button.

Select and Click on polyline option button.

akrwbdn e

Weka Classifier Visualize: weather (display only)

EEX

| %: outlook (Nom) ~| \ ¥: outlook (Nom)

| colour: outlook (rom) ~ | | Polyline

[ submit |E Clear [ Open [ Save ] S

L.}

Class colour

sunny overcast rainy

3

L I

Class Colour

sunny overcast

EXERCISE 3: Plot Histogram of Different Datasets
Eg: IRIS,Contactlense etc..
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Determine the number of records for each class

Ans: @relation weather.symbolic
@data

sunny, hot,high,FALSE,no
sunny, hot,high, TRUE,no
overcast,hot,high, FALSE,yes
rainy,mild,high,FALSE,yes
rainy,cool,normal,FALSE,yes
rainy,cool,normal, TRUE,no
overcast,cool,normal, TRUE,yes
sunny,mild,high,FALSE,no
sunny,cool,normal, FALSE,yes
rainy,mild,normal, FALSE,yes
sunny,mild,normal, TRUE,yes
overcast,mild,high, TRUE,yes
overcast,hot,normal,FALSE,yes
rainy,mild,high, TRUE,no
Visualize the data in various dimensions

Click on Visualize All button in WEKA Explorer.
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Viva voice questions:
1. What is data warehouse?
A data warehouse is a electronic storage of an Organization's historical data for the purpose of
reporting, analysis and data mining or knowledge discovery.
2. What is the benefits of data warehouse?

A data warehouse helps to integrate data and store them historically so that we can analyze different
aspects of business including, performance analysis, trend, prediction etc. over a given time frame and use
the result of our analysis to improve the efficiency of business processes.

3. What is Fact?

A fact is something that is quantifiable (Or measurable). Facts are typically (but not always) numerical
values that can be aggregated.

SIGNATURE OF FACULTY D
WEEK 2-

Perform data preprocessing tasks and Demonstrate performing association rule
mining on data sets

A. Explore various options in Weka for Preprocessing data and apply (like Discretization
Filters, Resample filter, etc.) n each dataset.

Ans:
Preprocess Tab
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1. Loading Data

The first four buttons at the top of the preprocess section enable you to load data into WEKA:
1. Open file.... Brings up a dialog box allowing you to browse for the data file on the local file system.
2. Open URL.... Asks for a Uniform Resource Locator address for where the data is stored.

3. Open DB ....Reads data from a database. (Note that to make this work you might have to edit the
file in weka/experiment/DatabaseUtils.props.)

4. Generate ....Enables you to generate artificial data from a variety of Data Generators. Using the
Open file ...button you can read files in a variety of formats: WEKA’s ARFF format, CSV

format, C4.5 format, or serialized Instances format. ARFF files typically have a .arff extension, CSV
files a .csv extension, C4.5 files a .data and .names extension, and serialized Instances objects a .bsi
extension.

None
Instances: None Attributes: None Missing: None Distinct: None Unique: None

v [ viuslizeal ||

Status

Welcome to the Weka Explorer - 0

S ———— > B = L =
74 start P = € 7| i CAWINDOWStsyste... () Weka GUI Chooser ® /02. 9:57 AM

Page 34
DEPARTMENT OF IT



Current Relation: Once some data has been loaded, the Preprocess panel shows a variety of
information. The Current relation box (the “current relation” is the currently loaded data, which
can be interpreted as a single relational table in database terminology) has three entries:

1. Relation. The name of the relation, as given in the file it was loaded from. Filters (described below)
modify the name of a relation.

2. Instances. The number of instances (data points/records) in the data.

3. Attributes. The number of attributes (features) in the data.

Working With Attributes

Below the Current relation box is a box titled Attributes. There are four buttons, and beneath
them is a list of the attributes in the current relation.

The list has three columns:

1. No.. A number that identifies the attribute in the order they are specified in the datafile.

2. Selection tick boxes. These allow you select which attributes are present in the relation.

3. Name. The name of the attribute, as it was declared in the data file. When you click on different
rows in the list of attributes, the fields change in the box to the right titled Selected attribute.

This box displays the characteristics of the currently highlighted attribute in the list:

1. Name. The name of the attribute, the same as that given in the attribute list.

2. Type. The type of attribute, most commonly Nominal or Numeric.

3. Missing. The number (and percentage) of instances in the data for which this attribute is missing

(unspecified).
4. Distinct. The number of different values that the data contains for this attribute.
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5. Unique. The number (and percentage) of instances in the data having a value for this attribute that no
other instances have.

Below these statistics is a list showing more information about the values stored in this attribute,
which differ depending on its type. If the attribute is nominal, the list consists of each possible value for
the attribute along with the number of instances that have that value. If the attribute is numeric, the list
gives four statistics describing the distribution of values in the data— the minimum, maximum, mean
and standard deviation. And below these statistics there is a coloured histogram, colour-coded
according to the attribute chosen as the Class using the box above the histogram. (This box will bring
up a drop-down list of available selections when clicked.) Note that only nominal Class attributes will
result in a colour-coding. Finally, after pressing the Visualize All button, histograms for all the
attributes in the data are shown in a separate window.Returning to the attribute list, to begin with all the
tick boxes are unticked.

They can be toggled on/off by clicking on them individually. The four buttons above can also
be used to change the selection:

PREPROCESSING

1. All. All boxes are ticked.
2. None. All boxes are cleared (unticked).
3. Invert. Boxes that are ticked become unticked and vice versa.

4. Pattern. Enables the user to select attributes based on a Perl 5 Regular Expression. E.g., .* id
selects all attributes which name ends with id.

Once the desired attributes have been selected, they can be removed by clicking the Remove button
below the list of attributes. Note that this can be undone by clicking the Undo button, which is located
next to the Edit button in the top-right corner of the Preprocess panel.

Working with Filters:-

The preprocess section allows filters to be defined that transform the data in various
ways. The Filter box is used to set up the filters that are required. At the left of the Filter box is a
Choose button. By clicking this button it is possible to select one of the filters in WEKA. Once a
filter has been selected, its name and options are shown in the field next to the Choose button.
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Clicking on this box with the left mouse button brings up a GenericObjectEditor dialog box. A
click with the right mouse button (or Alt+Shift+left click) brings up a menu where you can
choose, either to display the properties in a GenericObjectEditor dialog box, or to copy the
current setup string to the clipboard.

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

Open LRL... 1

[ Open file... ][

Open DB... [ Generate... ][ Undo ][

-~

Attributes: 16
Sum of weights: 57

ke.Remove...

ert Pattern

Selected attribute  [Left-click to edit properties For this object, right-clickjAlt+Shift-Hleft-click For menu

Name: wage-increase-first-year

Missing: 1 (2%) Distinct: 9
No. Label
(-inf-2.5] 15

Count.

Type: Nominal
Unique: 1 (2%)

‘(2.5-3] 6

© AddiD

(3-3.5]

(3.5-4]

(4451

H

Blelm|vlo|n]s|w/n]~
%
NEEEEERE

Status
oK

9= € 7 [ BAUpdeted... [ BoM10Ex.. [ o Clwm...

The GenericObjectEditor Dialog Box

[@ wekagu... [ Bymcon7l..

@ wekaEx... |

The GenericObjectEditor dialog box lets you configure a filter. The same kind of
dialog box is used to configure other objects, such as classifiers and clusterers

(see below). The fields in the window reflect the available options.

Right-clicking (or Alt+Shift+Left-Click) on such a field will bring up a popup menu, listing the following

options:

1. Show properties... has the same effect as left-clicking on the field, i.e., a dialog appears allowing
you to alter the settings.

2. Copy configuration to clipboard copies the currently displayed configuration string to the system’s
clipboard and therefore can be used anywhere else in WEKA or in the console. This is rather handy if
you have to setup complicated, nested schemes.

3. Enter configuration... is the “receiving” end for configurations that got copied to the clipboard
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earlier on. In this dialog you can enter a class name followed by options (if the class supports these).
This also allows you to transfer a filter setting from the Preprocess panel to a Filtered Classifier used in
the Classify panel.

Left-Clicking on any of these gives an opportunity to alter the filters settings. For example, the
setting may take a text string, in which case you type the string into the text field provided. Or it may
give a drop-down box listing several states to choose from. Or it may do something else, depending on
the information required. Information on the options is provided in a tool tip if you let the mouse
pointer hover of the corresponding field. More information on the filter and its options can be obtained
by clicking on the More button in the About panel at the top of the GenericObjectEditor window.

Applying Filters

Once you have selected and configured a filter, you can apply it to the data by pressing the
Apply button at the right end of the Filter panel in the Preprocess panel. The Preprocess panel will then
show the transformed data. The change can be undone by pressing the Undo button. You can also use
the Edit...button to modify your data manually in a dataset editor. Finally, the Save... button at the top
right of the Preprocess panel saves the current version of the relation in file formats that can represent
the relation, allowing it to be kept for future use.

© Steps for run preprocessing tab in WEKA

e Open WEKA Tool.

e Click on WEKA Explorer.

e Click on Preprocessing tab button.

e Click on open file button.

e Choose WEKA folder in C drive.

e Select and Click on data option button.

e Choose labor data set and open file.

e Choose filter button and select the Unsupervised-Discritize option and apply

e Dataset labor.arff
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DATA WAREHOUSING AND DATA MINING

2018-2019

Relation: lsbor-neg-data

duration | wage-increase-first-year | wage-increase-second-year | wage-increase-third: cost-of-livi King-hours | pension | standby-pay | shift-dfferential | educ:
Numeric Nurneric Numeric Numeric Nominal Nurneric Nominal Numeric Numeric

10 50 0.0 20
2.0 45 538 35.0ret_alw ves

38.0empl_c... 5.0
30 37 4.0 S0k ves
3.0 [ 45 50 0.0
20 20 25 35.0 6.0)yes
3.0 40 5.0 S0k lempl_c...
30 6.9 48 23 0.0 3.0
20 3.0 7.0 38.0 12.0 25.0lyes
1.0 57 inone 40.0/empl_c... 4.0
3.0 35 4.0 4.6jnone 36.0 3.0
20 64 6.4 38.0 4.0
20 35 4.0 lnone 0.0 2.0/
30 35 4.0 5. 37.0 40
10 3.0 Inone 36.0 10.0/n0
20 45 4.0 inone 37.0/emplc...
10 28 35.0 20
1.0 21 e 40.0)ret_allw 20 3.0
10 20 Inone 38.0jnone ves
20 40 50 ecf 35.0 13.0 50
20 43 44 38.0 4.0
20 25 3.0 40.0jnone
3.0 35 4.0 4.6 27.0
20 45 4.0 0.0 4.0
10 6.0 38.0 80 3.0
30 20 20 2.0jnone 40.0jnone
20 [ 45 tcF ves
20 3.0 3.0 Inone 33.0 ves
2.0 5.0 4.0 lnone 37.0 5.0/
30 20 25 35.0/none
3.0 [ [ lnone 0.0 no
30 3.0 20 40.0jnone 5.0
2.0 2.5 2.5 ht click {or left-+alt) for context menu | 38.0/empl_c...
20 40 5.0 inone 40.0jnone 3.0
3.0 20 25 2.4k 40.0jnone 20 1.0jo
20 20 20 inone 40.0jnone no
10 20 e 40.0)ret_allw 4.0 0.0/
1.0 28 Inone 38.00empl_c... 2.0 3.0/

|
L
» Weka GUI Chooser S Weka Classifier Tree ... prep labor - Paint EKHYA (G1)

‘J start ' iJ start

The following screenshot shows the effect of discretization

Weka Explorer

Preprocess | Classify || Cluste

Associate || Select attributes | visualize

[ Open file.... ] [ Open URL... ][ Open DB... ][ Generate... ][ Undo ][ Edit... ][ Save... ]
Filter
[ Choose |piscretize -8 10 -M -1.0 -R first-last Aoy ]
Current relation Selected attribute
Relation: lab -data-weka. filters. unsupervised. attribute . Di Name: duration Type: Nominal
Instances: 57 Attributes: 17 Missing: 1 (2%) Distinct: 3 Unique: 0 (0%)
Attributes No. Label Count
o
[ Al ][ None ][ Invert ][ Pattern ]
| no. Name
2 a irst-year
S T g
4 a hird-year
S|[_lcost-of-living-adjustment ] 0.
6|[Jworking-hours 2:B400) 19,
7|[_lpension
8|[Istandby-pay
9|[CIshift-differential Class: class (Nom) ~ [ visualize Al ]
[leducation-allowance
[statutory-holidays
[Ivacation =
[_llongterm-disability-assistance
C ibuti dental-plan
1S|[Jbereavement-assistance i
& i health-plan
7|[Clclass
1
[ Remove ]
0 o o o o o o

Status
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EXERCISE 4:
Explore various options in Weka for preprocessing data and apply in each dataset.
Eg: creditg,Soybean, Vote, Iris, Contactlense,

OUTPUT:
VIVA QUESTIONS:

1. List some applications of data mining.

Agriculture, biological data analysis, call record analysis, DSS, Business intelligence system etc
2. Why do we pre-process the data?

To ensure the data quality. [accuracy, completeness, consistency, timeliness, believability,
interpret-ability]

3. What are the steps involved in data pre-processing?

Data cleaning, data integration, data reduction, data transformation.

4. Define virtual data warehouse.

A virtual data warehouse provides a compact view of the data inventory. It contains meta
data and uses middle-ware to establish connection between different data sources.
5.Define KDD.

The process of finding useful information and patterns in data.

6.Define metadata.

A database that describes various aspects of data in the warehouse is called metadata.
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7.What are data mining techniques?
a. Association rules
b. Classification and prediction
c. Clustering
d. Deviation detection
e. Similarity search
8.List the typical OLAP operations.

f. Roll UP
g. DRILL DOWN
h. ROTATE

i. SLICE AND DICE

B.Load each dataset into Weka and run Apriori algorithm with different support
and confidence values. Study the rules generated.

AIM: To select interesting rules from the set of all possible rules, constraints on various measures of
significance and interest can be used. The best known constraints are minimum thresholds on support
and confidence. The support supp(X) of an itemset X is defined as the proportion of transactions in
the data set which contain the itemset. In the example database, the itemset {milk, bread} has a
support of 2 /5 = 0.4 since it occurs in 40% of all transactions (2 out of 5 transactions).

THEORY:

Association rule mining is defined as: Let be a set of n binary attributes called items. Let be a set of

transactions called the database. Each transaction in D has a unique transaction ID and contains a subset of the

items in I. A rule is defined as an implication of the form X=>Y where X,Y C I and X Il Y=® . The sets of

items (for short itemsets) X and Y are called antecedent (left hand side or LHS) and consequent (right hand

side or RHS) of the rule respectively.

To illustrate the concepts, we use a small example from the supermarket domain.

The set of items is | = {milk,bread,butter,beer} and a small database containing the items (1 codes presence

and O absence of an item in a transaction) is shown in the table to the right. An example rule for the

supermarket could be meaning that if milk and bread is bought, customers also buy butter.

Note: this example is extremely small. In practical applications, a rule needs a support of several hundred

transactions before it can be considered statistically significant, and datasets often contain thousands or

millions of transactions.

To select interesting rules from the set of all possible rules, constraints on various measures of significance

and interest can be used. The best known constraints are minimum thresholds on support and confidence. The

support supp(X) of an itemset X is defined as the proportion of transactions in the data set which contain the
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itemset. In the example database, the itemset {milk, bread} has a support of 2 /5 = 0.4 since it occurs in 40%
of all transactions (2 out of 5 transactions).

The confidence of a rule is defined. For example, the rule has a confidence of 0.2 / 0.4 = 0.5 in the database,
which means that for 50% of the transactions containing milk and bread the rule is correct. Confidence can be
interpreted as an estimate of the probability P(Y | X), the probability of finding the RHS of the rule in
transactions under the condition that these transactions also contain the LHS.

ALGORITHM:

Association rule mining is to find out association rules that satisfy the predefined minimum support and
confidence from a given database. The problem is usually decomposed into two sub problems. One is to find
those itemsets whose occurrences exceed a predefined threshold in the database; those itemsets are called
frequent or large itemsets. The second problem is to generate association rules from those large itemsets with
the constraints of minimal confidence.

Suppose one of the large itemsets is Lk, Lk = {I1, 12, ... , Ik}, association rules with this itemsets are
generated in the following way: the first rule is {I1, 12, ... , Ik1} and {Ik}, by checking the confidence this
rule can be determined as interesting or not.

Then other rule are generated by deleting the last items in the antecedent and inserting it to the consequent,
further the confidences of the new rules are checked to determine the interestingness of them. Those processes
iterated until the antecedent becomes empty.

Since the second subproblem is quite straight forward, most of the researches focus on the first subproblem.

The Apriori algorithm finds the frequent sets L In Database D.

- Find frequent set Lk — 1.
- Join Step.
. Ck is generated by joining Lk — 1with itself

- Prune Step.

0 Any (k — 1) itemset that is not frequent cannot be a subset of a
frequent k itemset, hence should be removed.

Where - (Ck: Candidate itemset of size k)

- (Lk: frequent itemset of size K)

Apriori Pseudocode

Apriori (T,E)

L<{ Large litemsets that appear in more than transactions }
while L(k1)# ® C(k)<Generate( Lk — 1) for transactions t € T
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C(t)Subset(Ck,t)

for candidates ¢ € C(t)

count[c]<count[ c]+1 L(k)<{ ¢
€ C(k)| count[c] > EK<K+ 1
return U L(k) k.

Steps for run Apriori algorithm in WEKA

o Open WEKA Tool.
o Click on WEKA Explorer.
= Click on Preprocessing tab button.
= Click on open file button.
= Choose WEKA folder in C drive.
o Select and Click on data option button.
o Choose Weather data set and open file.
o Click on Associate tab and Choose Apriori algorithm
o Click on start button.

OUTPUT:

Cluster | Associate | Select attributes | visualize

Se || Apriori-N 10 -T0-C 0.9 -D0.05-U 1.0 -M 0.1 -5-1.0 -c -1
Associator output
=== information === S
Result list (right-clic. ..
10:45:35 - Apriori . 0
Sche: weka.associations.Apriori -N 10 -T 0 -C 0.9 -D 0.05 -U 1.0 -M 0.1 -S -1.0 -c -1
weather.symbolic
>4
=== Associator mo del (full training set) ===
Minimum metric <confidence>: 0.9
Number of cycles performed: 17
Generated sets of large itemsets:
Size of set of large it s Lil): 12
Size of set of large i s L(2): 47
Size of set of large itemsects Li3): 39
Size of set of large itemsecs L{4)}: 6
Best rules found:
Status
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Association Rule:

An association rule has two parts, an antecedent (if) and a consequent (then). An antecedent is an item
found in the data. A consequent is an item that is found in combination with the antecedent.

Association rules are created by analyzing data for frequent if/then patterns and using the criteria
support and confidence to identify the most important relationships. Support is an indication of how
frequently the items appear in the database. Confidence indicates the number of times the if/then
statements have been found to be true.

In data mining, association rules are useful for analyzing and predicting customer behavior. They play
an important part in shopping basket data analysis, product clustering, catalog design and store layout.

Support and Confidence values:

e Support count: The support count of an itemset X, denoted by X.count, in a data set T is the
number of transactions in T that contain X. Assume T has n transactions.

e Then,
support = { X2 Y ).count
n
confidence = (XUY).count

X .count

support = support({A U C})

confidence = support({A U C})/support({A})

EXERCISE 5: Apply different discretization filters on numerical attributes and run the
Apriori association rule algorithm. Study the rules generated. Derive interesting insights
and observe the effect of discretization in the rule generation process.

Eg:Dataset like Vote,soybean,supermarket,lris..
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Steps for run Apriori algorithm in WEKA

e Open WEKA Tool.

e Click on WEKA Explorer.

e Click on Preprocessing tab button.

e Click on open file button.

e Choose WEKA folder in C drive.

¢ Select and Click on data option button.

e Choose Weather data set and open file.

e Choose filter button and select the Unsupervised-Discritize option and apply
¢ Click on Associate tab and Choose Aprior algorithm

Click on start button.

Viva voice questions

1. What is the difference between dependent data warehouse and independent data
warehouse?

There is a third type of Datamart called Hybrid. The Hybrid datamart having source data
from Operational systems or external files and central Datawarehouse as well. | will definitely
check for Dependent and Independent Datawarehouses and update.

2. Explain Association algorithm in Data mining?

Association algorithm is used for recommendation engine that is based on a market based
analysis. This engine suggests products to customers based on what they bought earlier. The model
is built on a dataset containing identifiers. These identifiers are both for individual cases and for the
items that cases contain. These groups of items in a data set are called as an item set. The algorithm
traverses a data set to find items that appear in a case. MINIMUM_SUPPORT parameter is used
any associated items that appear into an item set.

3. What are the goals of data mining?

Prediction, identification, classification and optimization
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4. What are data mining functionality?

Mining frequent pattern, association rules, classification and prediction, clustering,
evolution analysis and outlier Analysis

5. If there are 3 dimensions, how many cuboids are there in cube?
2"3 = 8 cuboids _
6. Define support and confidence.

The support for a rule R is the ratio of the number of occurrences of R, given all occurrences
of all rules. The confidence of a rule X->Y, is the ratio of the number of occurrences of Y
given X, among all other occurrences given X.

7. What is the main goal of data mining?

The main goal of data mining is Prediction.

SIGNATURE OF FACULTY [:]

WEEK- 3 : Demonstrate performing classification on data sets.

AIM: Implementing the decision tree analysis and the training data in the data set.

THEORY:

Classification is a data mining function that assigns items in a collection to target categories or
classes. The goal of classification is to accurately predict the target class for each case in the data.
For example, a classification model could be used to identify loan applicants as low, medium, or high
credit risks. A classification task begins with a data set in which the class assignments are known.
For example, a classification model that predicts credit risk could be developed based on observed
data for many loan applicants over a period of time.

In addition to the historical credit rating, the data might track employment history, home ownership
or rental, years of residence, number and type of investments, and so on. Credit rating would be the
target, the other attributes would be the predictors, and the data for each customer would constitute a
case.
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Classifications are discrete and do not imply order. Continuous, floating point values would indicate
a numerical, rather than a categorical, target. A predictive model with a numerical target uses a
regression algorithm, not a classification algorithm. The simplest type of classification problem is
binary classification. In binary classification, the target attribute has only two possible values: for
example, high credit rating or low credit rating. Multiclass targets have more than two values: for
example, low, medium, high, or unknown credit rating. In the model build (training) process, a
classification algorithm finds relationships between the values of the predictors and the values of the
target. Different classification algorithms use different techniques for finding relationships. These
relationships are summarized in a model, which can then be applied to a different data set in which
the class assignments are unknown

Different Classification Algorithms: Oracle Data Mining provides the following algorithms for
classification:

Decision Tree - Decision trees automatically generate rules, which are conditional statements
that reveal the logic used to build the tree.

Naive Bayes - Naive Bayes uses Bayes' Theorem, a formula that calculates a probability by
counting the frequency of values and combinations of values in the historical data.

lassificati |

Selecting a Classifier

At the top of the classify section is the Classifier box. This box has a text fieldthat gives the
name of the currently selected classifier, and its options. Clicking on the text box with the left mouse
button brings up a GenericObjectEditor dialog box, just the same as for filters, that you can use to
configure the options of the current classifier. With a right click (or Alt+Shift+left click) you can once
again copy the setup string to the clipboard or display the properties in a GenericObjectEditor dialog
box. The Choose button allows you to choose one of the classifiers that are available in WEKA.

Test Options
The result of applying the chosen classifier will be tested according to the options that are set by

clicking in the Test options box. There are four test modes:
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1. Use training set. The classifier is evaluated on how well it predicts the class of the instances it was
trained on.

2. Supplied test set. The classifier is evaluated on how well it predicts the class of a set of instances
loaded from a file. Clicking the Set... button brings up a dialog allowing you to choose the file to test
on.

3. Cross-validation. The classifier is evaluated by cross-validation, using the number of folds that are
entered in the Folds text field.

4. Percentage split. The classifier is evaluated on how well it predicts a certain percentage of the data
which is held out for testing. The amount of data held out depends on the value entered in the

% field.

Classifier Evaluation Options:

1. Output model. The classification model on the full training set is output so that it can be viewed,
visualized, etc. This option is selected by default.

2. Output per-class stats. The precision/recall and true/false statistics for each class are output. This
option is also selected by default.

3. Output entropy evaluation measures. Entropy evaluation measures are included in the output.
This option is not selected by default.

4. Output confusion matrix. The confusion matrix of the classifier’s predictions is included in the
output. This option is selected by default.

5. Store predictions for visualization. The classifier’s predictions are remembered so that they can
be visualized. This option is selected by default.

6. Output predictions. The predictions on the evaluation data are output.

Note that in the case of a cross-validation the instance numbers do not correspond to the location in the
data!

7. Output additional attributes. If additional attributes need to be output alongside the

predictions, e.g., an ID attribute for tracking misclassifications, then the index of this attribute can be
specified here. The usual Weka ranges are supported,“first” and “last” are therefore valid indices
as well (example: “first-3,6,8,12-1ast”).
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8. Cost-sensitive evaluation. The errors is evaluated with respect to a cost matrix. The Set...
button allows you to specify the cost matrix used.

9. Random seed for xval / % Split. This specifies the random seed used when randomizing the data
before it is divided up for evaluation purposes.

10. Preserve order for % Split. This suppresses the randomization of the data before splitting into
train and test set.

11. Output source code. If the classifier can output the built model as Java source code, you can
specify the class name here. The code will be printed in the “Classifier output” area.

The Class Attribute
The classifiers in WEKA are designed to be trained to predict a single ‘class’

attribute, which is the target for prediction. Some classifiers can only learn nominal classes; others can
only learn numeric classes (regression problems) still others can learn both.

By default, the class is taken to be the last attribute in the data. If you want to train a classifier to
predict a different attribute, click on the box below the Test options box to bring up a drop-down
list of attributes to choose from.

Training a Classifier

Once the classifier, test options and class have all been set, the learning process is started by
clicking on the Start button. While the classifier is busy being trained, the little bird moves around. You
can stop the training process at any time by clicking on the Stop button. When training is complete,
several things happen. The Classifier output area to the right of the display is filled with text describing
the results of training and testing. A new entry appears in the Result list box. We look at the result list
below; but first we investigate the text that has been output.
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A.Load each dataset into Weka and run id3, j48 classification algorithm, study the
classifier output. Compute entropy values, Kappa statistic.

Ans:
© Steps for run ID3 and J48 Classification algorithms in WEKA

o Open WEKA Tool.
o Click on WEKA Explorer.
= Click on Preprocessing tab button.
= Click on open file button.
= Choose WEKA folder in C drive.
o Select and Click on data option button.
o Choose iris data set and open file.
o Click on classify tab and Choose J48 algorithm and select use training set test option.
o Click on start button.
o Click on classify tab and Choose 1D3 algorithm and select use training set test option.
o Click on start button.
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(#1 Weka Explorer

Preprocess | Classify ‘ Cluster | Associate | Select attributes || Yisualize

Classifier

Test options Classifier output

(® Use training set === Run information ===

(O Supplied test set
—— Scheme:weka.classifiers.trees.J48 -C 0.25 -M 2
(O Cross-validation o |10 | Relation: iris
(O Percentage split |t | Instances: 150
] Attributes: 5

sepallength

[ More options...

sepalwidth
(Nom) class v ‘ petallength
t petalwidth

Result list (right-click for options) Test mode:evaluate on training data

11:24:46 - trees. 148

=== Classifier model (full training set) ===

J43 pruned tree

petalwidth <= 0.6: Iris-setosa (50.0)

petalwidth > 0.6

| petalwidth <= 1.7

| | petallength <= 4.9: Iris-wversicolor (45.0/1.0)
| | petallength > 4.9

| | | petalwidth <= 1.5: Iris-wvirginica (3.0)

| | | petalwidth > 1.5: Iris-versicolor (3.0/1.0)
| petalwidth > 1.7: Iris-virginica (46.0/1.0)

Number of Leaves : 5

Size of the tree : 9

_Time taken to build model: 0.02 seconds

Status
OK

ot CHWINDOWSisyste... | () Weka GUI Chooser i " T Updated dwam manu...

he Classif

'{,f. 11:25 AM

The text in the Classifier output area has scroll bars allowing you to browse the
results. Clicking with the left mouse button into the text area, while holding Alt and

Shift, brings up a dialog that enables you to save the displayed output

in a variety of formats (currently, BMP, EPS, JPEG and PNG). Of course, you can

also resize the Explorer window to get a larger display area.

The output is

Split into several sections:

1. Run information. A list of information giving the learning scheme options, relation name, instances,

attributes and test mode that were involved in the process.
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2. Classifier model (full training set). A textual representation of the classification model that was
produced on the full training data.

3. The results of the chosen test mode are broken down thus.

4. Summary. A list of statistics summarizing how accurately the classifier was able to predict the true
class of the instances under the chosen test mode.

5. Detailed Accuracy By Class. A more detailed per-class break down of the classifier’s
prediction accuracy.

6. Confusion Matrix. Shows how many instances have been assigned to each class. Elements show the
number of test examples whose actual class is the row and whose predicted class is the column.

7. Source code (optional). This section lists the Java source code if one
chose “Output source code” in the “More options” dialog.

B. extract if-then rues from decision tree generated by classifier, Observe the confusion matrix and
derive Accuracy, F- measure, TPrate, FPrate , Precision and recall values. Apply cross-validation
strategy with various fold levels and compare the accuracy results.

A decision tree is a structure that includes a root node, branches, and leaf nodes. Each internal node
denotes a test on an attribute, each branch denotes the outcome of a test, and each leaf node holds a
class label. The topmost node in the tree is the root node.

The following decision tree is for the concept buy _computer that indicates whether a customer at a
company is likely to buy a computer or not. Each internal node represents a test on an attribute. Each
leaf node represents a class.
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age

young senior
middle-

aged

Student? ‘ yes Credit_rating?

The benefits of having a decision tree are as follows —

It does not require any domain knowledge.

o Itiseasyto comprehend.
The learning and classification steps of a decision tree are simple and fast.

IF-THEN Rules:

Rule-based classifier makes use of a set of IF-THEN rules for classification. We can express a rule in
the following from —
IF condition THEN conclusion Let

us consider a rule R1,
R1: IF age=youth AND student=yes

THEN buy_computer=yes

Points to remember —

The IF part of the rule is called rule antecedent or precondition.

The THEN part of the rule is called rule consequent.

The antecedent part the condition consist of one or more attribute tests and these tests are
logically ANDed.
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« The consequent part consists of class prediction.
— We can also write rule R1 as follows:

R1: (age = youth) ” (student = yes))(buys computer = yes)
If the condition holds true for a given tuple, then the antecedent is satisfied.

Rule Extraction

Here we will learn how to build a rule-based classifier by extracting IF-THEN rules from a decision
tree.

Points to remember —
o One rule is created for each path from the root to the leaf node.
« To form a rule antecedent, each splitting criterion is logically ANDed.
o The leaf node holds the class prediction, forming the rule consequent.

Rule Induction Using Sequential Covering Algorithm

Sequential Covering Algorithm can be used to extract IF-THEN rules form the training data. We do
not require to generate a decision tree first. In this algorithm, each rule for a given class covers many
of the tuples of that class.

Some of the sequential Covering Algorithms are AQ, CN2, and RIPPER. As per the general strategy
the rules are learned one at a time. For each time rules are learned, a tuple covered by the rule is
removed and the process continues for the rest of the tuples. This is because the path to each leaf in a
decision tree corresponds to a rule.

Note — The Decision tree induction can be considered as learning a set of rules simultaneously.

The Following is the sequential learning Algorithm where rules are learned for one class at a time.
When learning a rule from a class Ci, we want the rule to cover all the tuples from class C only and no
tuple form any other class.

Algorithm: Sequential Covering

Input:
D, a data set class-labeled tuples,
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Att_vals, the set of all attributes and their possible values.
Output: A Set of IF-THEN rules. Method:
Rule_set={ }; // initial set of rules learned is empty for each

class c do

repeat

Rule = Learn_One_Rule(D, Att_valls, c); remove
tuples covered by Rule form D; until termination
condition;

Rule_set=Rule_set+Rule; // add a new rule to rule-set end for
return Rule_Set;
Rule Pruning

The rule is pruned is due to the following reason —

e The Assessment of quality is made on the original set of training data. The rule may perform
well on training data but less well on subsequent data. That's why the rule pruning is required.

e The rule is pruned by removing conjunct. The rule R is pruned, if pruned version of R has
greater quality than what was assessed on an independent set of tuples.

FOIL is one of the simple and effective method for rule pruning. For a given rule R,

FOIL_Prune = pos - neg / pos + neg
where pos and neg is the number of positive tuples covered by R, respectively.

Note — This value will increase with the accuracy of R on the pruning set. Hence, if the FOIL_Prune
value is higher for the pruned version of R, then we prune R.

© Steps for run decision tree algorithms in WEKA

1. Open WEKA Tool.

2. Click on WEKA Explorer.

3. Click on Preprocessing tab button.
1. Click on open file button.

2. Choose WEKA folder in C drive.
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3. Select and Click on data option button.

4. Choose iris data set and open file.

5. Click on classify tab and Choose decision table algorithm and select cross-validation folds
value-10 test option.

6. Click on start button.

OUTPUT:

! Weka Explorer

s | Classify | Cluster | Associate || Select attributes || visualize

—t a.classifiers.rules.DecisionTable -X 1 -5 “weka.attributeSelection.BestFirst -D 1 -N 57
[10 Relat iris

1so0

Arteri : s

sepallength

sepalwidth

O Percentage split

W
B

[ More options... ]

‘ {Mom) class ~ ‘ petallength
L petalwidth
o Siass

For options)

Test mode:1l0-fold cross-va. lidation

=== Classifier model (full training set) ===

MNumber of training instances: 150
Number of Rul :

Search direction: forward
Stale search after S node expansions

=== Stratified cross-validation ===
=== Summary === =

Status

[ & machine learning ... | T Updated dwa&mm... | ot C:AWINDOWSisys... | (%) Weka GUI Choos:

EXERCISE 6: Load each dataset into Weka and run id3, j48 classification algorithm, study
the classifier output with available Datasets.
OUTPUT:

Viva voice questions
1. What is a Decision Tree Algorithm?

A decision tree is a tree in which every node is either a leaf node or a decision node.
This tree takes an input an object and outputs some decision. All Paths from root node to the leaf
node are reached by either using AND or OR or BOTH. The tree is constructed using the regularities
of the data. The decision tree is not affected by Automatic Data Preparation.
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2. What are issues in data mining?

Issues in mining methodology, performance issues, user interactive issues, different
source of data types issues etc.

3. List some applications of data mining.

Agriculture, biological data analysis, call record analysis, DSS, Business intelligence
system etc.

SIGNATURE OF FACULTY: [ ]

c.Load each dataset into Weka and perform Naive-bayes classification and k-
Nearest Neighbor classification, Interpret the results obtained.

AIM: Determining and classifying the credit good or bad in the dataset with an Accuracy.
THEORY:

Naive Bayes classifier assumes that the presence (or absence) of a particular feature of a class is
unrelated to the presence (or absence) of any other feature. For example, a fruit may be considered to
be an apple if it is red, round, and about 4" in diameter. Even though these features depend on the
existence of the other features, a naive Bayes classifier considers all of these properties to
independently contribute to the probability that this fruit is an apple.

An advantage of the naive Bayes classifier is that it requires a small amount of training data to
estimate the parameters (means and variances of the variables) necessary for classification. Because
independent variables are assumed, only the variances of the variables for each class need to be
determined and not the entire covariance matrix The naive Bayes probabilistic model :

The probability model for a classifier is a conditional model.

P(CIFL ...cccoveee. Fn) over a dependent class variable C with a small number of outcomes or classes,
conditional on several feature variables F1 through Fn. The problem is that if the number of features n
is large or when a feature can take on a large number of values, then basing such a model on
probability tables is infeasible. We therefore reformulate the model to make it more tractable.

Using Bayes™ theorem, we write

P(CIF1............... Fn)=[{p(C)p(F1.................. Fn|C)}p(F1,......... Fn)]
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In plain English the above equation can be written as
Posterior= [(prior *likehood)/evidence]

In practice we are only interested in the numerator of that fraction, since the denominator does not
depend on C and the values of the features Fi are given, so that the denominator is effectively
constant.

Now the "naive" conditional independence assumptions come into play: assume that each feature
Fi is conditionally independent of every other feature Fj .

This means that p(Fi|C,Fj)=p(Fi|C) and so the joint model can be
expressed as p(C,F1,.......Fn)=p(C)p(F1|C)p(F2|C).......... =p(C)n

p(FilC).

This means that under the above independence assumptions, the conditional distribution over the
class variable C can be expressed like this:

P(CIFL. .......Fn)= p(C) np(FilC) Z

where Z is a scaling factor dependent only on F1........ Fn, i.e., a constant if the values of the
feature variables are known.

Models of this form are much more manageable, since they factor into a so called class prior p(C)
and independent probability distributions p(Fi|C). If there are k classes and if a model for each
p(Fi|C=c) can be expressed in terms of r parameters, then the corresponding naive Bayes model has
(k — 1) + n r k parameters. In practice, often k = 2 (binary classification) and r = 1 (Bernoulli
variables as features) are common, and so the total number of parameters of the naive Bayes model is
2n + 1, where n is the number of binary features used for prediction

P(h/D)= P(D/h) P(h) P(D)
« P(h) : Prior probability of hypothesis h

« P(D) : Prior probability of training data D

« P(h/D) : Probability of h given D

« P(D/h) : Probability of D given h
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Naive Bayes Classifier : Derivation
* D : Set of tuples
— Each Tuple is an ,,n“ dimensional attribute vector
— X (x1,x2,x3,.... Xn)
* Let there me ,,m" Classes : C1,C2,C3...Cm
» NB classifier predicts X belongs to Class Ci iff
— P (Ci/X) > P(Cj/X) for 1<=j<=m, j<>i
« Maximum Posteriori Hypothesis
— P(Ci/X) = P(XI/Ci) P(Ci) / P(X)
— Maximize P(X/Ci) P(Ci) as P(X) is

« With many attributes, it is computationally expensive to evaluate P(X/Ci)

* Naive Assumption of “class conditional independence”

« P(X/Ci) = nP(xk/ Ci)
« P(X/Ci) = P(x1/Ci) * P(x2/Ci) *...* P(xn/ Ci).
© Steps for run Naive-bayes and k-nearest neighbor Classification algorithms in WEKA

o Open WEKA Tool.
o Click on WEKA Explorer.
= Click on Preprocessing tab button.
= Click on open file button.
= Choose WEKA folder in C drive.
o Select and Click on data option button.
o Choose iris data set and open file.
o Click on classify tab and Choose Naive-bayes algorithm and select use training set test
option.
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DATA WAREHOUSING AND DATA MINING

2018-2019

o Click on start button.

o Click on classify tab and Choose k-nearest neighbor and select use training set test option.

o Click on start button.

OUTPUT:

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

Classifier =
Choose  |NaiveBayes
Test options Classifier output
(® Use training set Run information = o
© Supplied test set et
) 5 — Scheme:weka.classifiers.bayes.NaiveBayes
O Cross-validation o [1 | 5 iris
O Percentage split [ | 150
- Attributes s
[ More options... ] e
sepalwidth
‘ (Nom) class ~ ‘ petallength
1 petalwidth
Rezult It (oh ik For oatians) Test mode:evaluate on training data
Classifier model (full training set)
Naive Bayes Classifier
Class
Attribute Iris-setosa Iris-versicolor Iris-virginica
(0.33) (0.33) (0.33)
sepallength
mean 4.9913 5.9379 6.5795
std. dev. 0.355 0.5042 0.6353
weight sum 50 50 50
precision 0.1059 0.1059 0.1059
sepalwidth
mean 3.4015 2.7687 2.9629
std. dew. 0.3925 0.3038 0.3088
weight sum s0 s0 s0
precision 0.1091 0.1091 0.1091
~
Status
oK
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DATA WAREHOUSING AND DATA MINING PAONRSEVIONRS)

+ 1 Weka E

| Preprocess | Classify | Cluster | Associate | Select attributes |
Classifier
1Bk K 1 -W 0 -A "weka.core.neighboursearch.LinearNNSearch -A {"weka.core.EuclideanDistance -R First-lasty”

sualize

Test options Classifier output
 Use training set Run information Lo |
 Supplied test set et
Scheme:weka.classifiers.lazy.IBk -K 1 -W 0 -A "weka.core.nei Li —A \"weka.core.Eucli
(@ ezl B [10 | Relation: iris
O Percentage split | | Instances: 150
- Attributes: s
. More options. .. ] cepallength
sepalwidth
‘ (Nom) class ~ ‘ petallength
petalwidth

Result list (right-click For options) Test mode:evaluate on training data

11:46:40 - bayes.NaiveBayes

Classifier model (full training set) =

IBl instance-based classifier
using 1 nearest neighbour(s) for classification

Time taken to build model: 0 seconds

Evaluation on training set
Sunmary

Correctly Classified Instances 1s0 100 =
Incorrectly Classified Instances o o =
Kappa statistic 1
Mean absolute error 0.0085
Root mean squared error 0.0091
Relative absolute error 1.9219 %
Root relative squared error 1.9335 %
Total Nuwber of Instances 1s0 -
< >
Status
oK

Plot RoC Curves.

Ans: Steps for identify the plot RoC Curves.

Open WEKA Tool.

Click on WEKA Explorer.

Click on Visualize button.

Click on right click button.

Select and Click on polyline option button.

gA wN e
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X: False Positive Rate (Num) w | |Y: True Positive Rate (Num) hd

Colour: Threshold (Num) w | |Select Instance v

Reset Clear Open Save Jitter C} y

Plot {Area under ROC = 0.6982)

1 e ra R
o000 £ HCAEIAN
w sl sl
T
::V “ﬁ('
| v ﬁ>
o
I WA \Q
ol
0.00s :"
) 0 1
Class colour
I T — jl
0.0zz 0.51 1
EXERCISE:7

Compare classification results of 1D3,J48, Naive-Bayes and k-NN classifiers for each
dataset , and reduce which classifier is performing best and poor for each dataset and

justify.
© Steps for run ID3 and J48 Classification algorithms in WEKA

Open WEKA Tool.

Click on WEKA Explorer.

Click on Preprocessing tab button.
Click on open file button.

Choose WEKA folder in C drive.

O O O O O

Page 62
DEPARTMENT OF IT



Select and Click on data option button.

Choose iris data set and open file.

Click on classify tab and Choose J48 algorithm and select use training set test option.

Click on start button.

Click on classify tab and Choose ID3 algorithm and select use training set test option.

Click on start button.

Click on classify tab and Choose Naive-bayes algorithm and select use training set

test option.

Click on start button.

o Click on classify tab and Choose k-nearest neighbor and select use training set test
option.

o Click on start button.

o O O 0 O O O

o

OUTPUT:

Viva voice questions

1. What is K-nearest neighbor algorithm?
It is one of the lazy learner algorithm used in classification. It finds the k-nearest
neighbor of the point of interest.

2. What are the issues regarding classification and prediction?

Preparing data for classification and prediction
Comparing classification and prediction

3. What is decision tree classifier?

A decision tree is an hierarchically based classifier which compares data with a range of properly
selected features.

4. What is multimedia data mining?

Multimedia Data Mining is a subfield of data mining that deals with an extraction of
implicit knowledge, multimedia data relationships, or other patterns not explicitly stored in
multimedia databases.
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5. What is text mining?

Text mining is the procedure of synthesizing information, by analyzing relations, patterns, and rules
among textual data. These procedures contains text summarization, text categorization, and text
clustering.

6. What is Naive Bayes Algorithm?

Naive Bayes Algorithm is used to generate mining models. These models help to identify
relationships between input columns and the predictable columns. This algorithm can be used in the
initial stage of exploration. The algorithm calculates the probability of every state of each input
column given predictable columns possible states. After the model is made, the results can be used
for exploration and making predictions.

7. What is distributed data warehouse?

Distributed data warehouse shares data across multiple data repositories for the purpose of
OLAP operation.

8. What is are different data warehouse model?

Enterprise data ware house
Data marts
Virtual Data warehouse

9. What are issues in data mining?

Issues in mining methodology, performance issues, user interactive issues, different
source of data types issues etc

10.What are frequent pattern?
a. A set of items that appear frequently together in a transaction data set.
b. eg milk, bread, sugar

SIGNATURE OF FACULTY: [ ]
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WEEK - 4: demonstrate performing clustering on data sets Clustering Tab

AIM: To understanding the selected attributes and removing attributes also to reload & the
arff data file to get all the attributes in the data set.

Selecting a Clusterer

By now you will be familiar with the process of selecting and configuring objects. Clicking on the
clustering scheme listed in the Clusterer box at the top of the window brings up a GenericObjectEditor
dialog with which to choose a new clustering scheme.

Cluster Modes
The Cluster mode box is used to choose what to cluster and how to evaluate

the results. The first three options are the same as for classification: Use training set, Supplied test set and
Percentage split (Section 5.3.1)—except that now the data is assigned to clusters instead of trying to
predict a specific class. The fourth mode, Classes to clusters evaluation, compares how well the chosen
clusters match up with a pre-assigned class in the data. The drop-down box below this option selects the
class, just as in the Classify panel.

An additional option in the Cluster mode box, the Store clusters for visualization tick box,
determines whether or not it will be possible to visualize the clusters once training is complete. When
dealing with datasets that are so large that memory becomes a problem it may be helpful to disable this
option.

Ignoring Attributes

Often, some attributes in the data should be ignored when clustering. The Ignore attributes button
brings up a small window that allows you to select which attributes are ignored. Clicking on an attribute
in the window highlights it, holding down the SHIFT key selects a range

of consecutive attributes, and holding down CTRL toggles individual attributes on and off. To cancel the
selection, back out with the Cancel button. To activate it, click the Select button. The next time clustering
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is invoked, the selected attributes are ignored.

Working with Filters

The Filtered Clusterer meta-clusterer offers the user the possibility to apply filters directly before
the clusterer is learned. This approach eliminates the manual application of a filter in the Preprocess
panel, since the data gets processed on the fly. Useful if one needs to try out different filter setups.

Learning Clusters

The Cluster section, like the Classify section, has Start/Stop buttons, a result text area and a result
list. These all behave just like their classification counterparts. Right-clicking an entry in the result list
brings up a similar menu, except that it shows only two visualization options: Visualize cluster
assignments and Visualize tree. The latter is grayed out when it is not applicable.

A.Load each dataset into Weka and run simple k-means clustering algorithm with different
values of k(number of desired clusters). Study the clusters formed. Observe the sum of
squared errors and centroids, and derive insights.

Ans:

© Steps for run K-mean Clustering algorithms in WEKA

e Open WEKA Tool.

e Click on WEKA Explorer.

¢ Click on Preprocessing tab button.

¢ Click on open file button.

e Choose WEKA folder in C drive.

e Select and Click on data option button.

e Choose iris data set and open file.

e Click on cluster tab and Choose k-mean and select use training set test option.
e Click on start button.
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DATA WAREHOUSING AND DATA MINING PAONRSEVIONRS)

OUTPUT:
Weka Explorer EJEI@

| Preprocess || Classify | Cluster | associate || Select attributes | visualize
Clusterer
Choose  |SimpleKMeans -N 2 -A "weka.core.EuclideanDistance -R first-last” -1 500 -5 10 ‘

Cluster mode Clusterer output
(® Use training set === Run information ===

© supplied test set Set

&

Scheme:weka.clusterers.SimpleKMeans -N 2 -A "weka.core.EuclideanDistance -R first-last”™ -I 500
O Percentage spiit [ Relation: iris
(O Classes to clusters evaluation Instances: 150
Acttributes: 5
sepallength
Store clusters for visualization sepaliridth
petallength

[ Ignore attributes ] petalwidth
class

Stor Test mode:evaluate on training data

Result list (right-click for options)

=== Model and evaluation on training set ===

Number of iterations: 7
Within cluster sum of squared errors: 62.1436882815797

Missing values globally replaced with mean/mode

Cluster centroids:

Cluster#
Attribute Full Data o 1
(150} (100} (50)

sepallength 5.8433 6.262 5.006

sepalwidth 3.054 2.872 3.418

petallength 3.7587 4.906 1.464

petalwidth 1.1987 1.676 0.244 >

< | >
Status
OK Log ‘, x0

WINDOWS)syste. .. Weka GUI Chooser T Updated dwam manu...

B.Explore other clustering techniques available in Weka.

AIM: Clustering Algorithms And Techniques in WEKA, They are
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Clustering
Methods

Partitioning Hierarchical Density-based
Methods Methods Methods
k-means k- Bottom- Top- DBSCAN OPTICS

medoids up down

B. Explore visualization features of weka to visualize the clusters. Derive
interesting insights and explain.

Visualize Features

WEKA'’s visualization allows you to visualize a 2-D plot of the current working relation.
Visualization is very useful in practice, it helps to determine difficulty of the learning problem.
WEKA can visualize single attributes (1-d) and pairs of attributes (2-d), rotate 3-d visualizations
(Xgobi-style). WEKA has “Jitter” option to deal with nominal attributes and to detect “hidden” data

points.

Access To Visualization From The Classifier, Cluster And Attribute Selection Panel Is Available From A
Popup Menu. Click The Right Mouse Button Over An Entry In The Result List To Bring Up The Menu.
You Will Be Presented With Options For Viewing Or Saving The Text Output And

--- Depending On The Scheme --- Further Options For Visualizing Errors, Clusters, Trees Etc.

To open Visualization screen, click ‘Visualize’ tab.
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£ Weka Explorer

Preprocess | Classify | Cluster| Associate | Select attributesj Visuglize |
Plot Matrix outlook temperature humidity windy play
~
play
windy
v
PlotSize: [100] ] -
PointSize: [1] ] Update
Jitter: j Select Attributes
‘Culour: play (Nom) vi SubSample % : “DD
 Class Colour
ves no
Status =
ox -

Select a square that corresponds to the attributes you would like to visualize. For example, let’s choose

‘outlook’ for X — axis and ‘play’ for Y — axis. Click anywhere inside the square that corresponds to ‘play
0

| ing the View:
In the visualization window, beneath the X-axis selector there is a drop-down list,

‘Colour’, for choosing the color scheme. This allows you to choose the color of points based on the
attribute selected. Below the plot area, there is a legend that describes what values the colors
correspond to. In your example, red represents ‘no’, while blue represents ‘yes’. For better visibility
you should change the color of label ‘yes’. Left-click on ‘yes’ in the ‘Class colour’ box and select
lighter color from the colorpalette.n the left and ‘outlook’ at the top.
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£ Weka Explorer

Preprocess "Classify]‘ Cluster | Associate | Select attributes | Visualize |

Plot Matrix outlook

temperature humid@ windy play
A
play
" [X: outlook Y: play (click to enlarge)]
]
windy
£ L)
PlotSize: [100] . ]
PointSize: [1] J
Jitter: j Select Attributes

Colour: play (Mo,
b

v| [ SubSample %: || 100

[ Class Colour

ves no

Status
oK

B

Selecting Instances

Sometimes it is helpful to select a subset of the data using visualization tool. A special case is
the ‘UserClassifier’, which lets you to build your own classifier by interactively selecting instances.
Below the Y — axis there is a drop-down list that allows you to choose a selection method. A group of
points on the graph can be selected in four ways [2]:

1. Select Instance. Click on an individual data point. It brings up a window listing

attributes of the point. If more than one point will appear at the same location, more than one set
of attributes will be shown.
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Plot =

Instance: 12
outlook :
temperature =
humidity :
windy :

play =

overcastc

Mastexr Ploto

s81.0
75.0

£

wes

2. Rectangle. You can create a rectangle by dragging it around the point.

3.Polygon. You can select several points by building a free-form polygon. Left-click on the

£ Weka Explorer: Visualizing weather

X outlook (Nom)

~ | [Y: play (Nom)

Colour: temperature (Nurm)

v

[ Submit ]I Clear ][ Save

]

Plot: weather

5 |
[

Class colour

_V

Rectangle

Jitter

1<

r
64

T
74.

5

1
85

graph to add vertices to the polygon and right-click to complete it.
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> outlook (Mom) ~ | |¥: play (Mom)

Colour: temperature (Mum)

[ Submit ][ Clear L Save ] Jitter |

Plot: weather

Class colour

ea 74.8 as

4. Polyline. To distinguish the points on one side from the once on another, you can build a
polyline. Left-click on the graph to add vertices to the polyline and right-click to finish.

£ Weka Explorer: Visualizing weather ot Pl 7
r— =
e Open [

st 9r € [Gimeien., [ oM. @ WAsiOen [(Gudser W Wabn. €8 toim

SIGNATURE OF FACULTY: [ ]
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WEEK-5: Sample Programs using German Credit Data.

Task 1: Credit Risk Assessment

Description: The business of banks is making loans. Assessing the credit worthiness of an
applicant is of crucial importance. You have to develop a system to help a loan officer decide
whether the credit of a customer is good. Or bad. A bank’s business rules regarding loans
must consider two opposing factors. On th one han, a bank wants to make as many loans as
possible.

Interest on these loans is the banks profit source. On the other hand, a bank can not afford to
make too many bad loans. Too many bad loans could lead to the collapse of the bank. The
bank’s loan policy must involved a compromise. Not too strict and not too lenient.

To do the assignment, you first and foremost need some knowledge about the world of credit.
You can acquire such knowledge in a number of ways.

1. Knowledge engineering: Find a loan officer who is willing to talk. Interview her and try to
represent her knowledge in a number of ways.

2. Books: Find some training manuals for loan officers or perhaps a suitable textbook on finance.
Translate this knowledge from text from to production rule form.

3. Common sense: Imagine yourself as a loan officer and make up reasonable rules which can be
used to judge the credit worthiness of a loan applicant.

4. Case histories: Find records of actual cases where competent loan officers correctly judged
when and not to. Approve a loan application.
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The German Credit Data
Actual historical credit data is not always easy to come by because of confidentiality rules.

Here is one such data set. Consisting of 1000 actual cases collected in Germany.
In spite of the fact that the data is German, you should probably make use of it for this
assignment(Unless you really can consult a real loan officer!)

There are 20 attributes used in judging a loan applicant( ie., 7 Numerical attributes and 13
Categoricl or Nominal attributes). The goal is the classify the applicant into one of two categories.
Good or Bad.

The total number of attributes present in German credit data are.
1. Checking_Status

Duration
Credit_history
Purpose
Credit_amout
Savings_status
Employment
Installment_Commitment
Personal_status

. Other_parties

. Residence_since

. Property_Magnitude

. Age

. Other_payment_plans

. Housing

. Existing_credits

. Job

. Num_dependents

. Own_telephone

. Foreign_worker

. Class

© o N R WD

I R e N ol el
B O © 0O ~NOo Ul h WN L O

Page 74
DEPARTMENT OF IT



Yo ocens | Classly | Oluster | Associate | Seloct stribates | Visuaskos
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A.List all the categorical (or nominal) attributes and the real valued attributes separately.

Steps for identifying categorical attributes

1. Double click on credit-g.arff file.
2. Select all categorical attributes.
Click on invert.
Then we get all real valued attributes selected
Click on remove
Click on visualize all.

©o ok~ w

Steps for identifying real valued attributes

1. Double click on credit-g.arff file.
2.Select all real valued attributes.
3.Click on invert.
4. Then we get all categorial attributes selected
5. Click on remove
6. Click on visualize all.
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The following are the Categorical (or Nominal) attributes)
. Checking_Status

1

2. Credit_history

3. Purpose

4. Savings_status

5. Employment

6. Personal_status

7. Other_parties

8. Property_Magnitude
9. Other_payment_plans
10. Housing

11. Job

12. Own_telephone

13. Foreign_worker

The following are the Numerical attributes.
. Duration

1

2. Credit_amout
3. Installment_Commitment
4. Residence_since
5. Age

6. Existing_credits

7. Num_dependents
EXERCISE:8

What attributes do you think might be crucial in making the credit assessment? Come up with some
simple rules in plain English using your selected attributes.

EXERCISE:9
Explain One type of model that you can create is a Decision tree . train a Decision tree using the
complete data set as the training data. Report the model obtained after training
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EXERCISE :10

1)Suppose you use your above model trained on the complete dataset, and classify
credit good/bad for each of the examples in the dataset. What % of examples can you
classify correctly?(This is also called testing on the training set) why do you think can

not get 100% training accuracy?

Ans) Steps followed are:
1. Double click on credit-g.arff file.

Click on classify tab.

Click on choose button.

Expand tree folder and select J48

Click on use training set in test options.

Click on start button.

On right side we find confusion matrix

Note the correctly classified instances.

Qutput:

If we used our above model trained on the complete dataset and classified credit as good/bad for each
of the examples in that dataset. We can not get 100% training accuracy only 85.5% of examples, we
can classify correctly.

O N Ok wD

2) Is testing on the training set as you did above a good idea? Why or why not?

Ans)lt is not good idea by using 100% training data set.

SIGNATURE OF FACULTY: [ ]
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WEEK-6
One approach for solving the problem encountered in the previous question is using
cross-validation? Describe what is cross validation briefly. Train a decision tree again

using cross validation and report your results. Does accuracy increase/decrease? Why?
Ans) steps followed are:

9. Double click on credit-g.arff file.

10. Click on classify tab.

11. Click on choose button.

12. Expand tree folder and select J48

13. Click on cross validations in test options.

14. Select folds as 10

15. Click on start

16. Change the folds to 5

17. Again click on start

18. Change the folds with 2

19. Click on start.

20. Right click on blue bar under result list and go to visualize tree

Quiput:

Cross-Validation Definition: The classifier is evaluated by cross validation using the number of folds that
are entered in the folds text field.

In Classify Tab, Select cross-validation option and folds size is 2 then Press Start Button, next time
change as folds size is 5 then press start, and next time change as folds size is 10 then press start.

SIGNATURE OF FACULTY: [ ]
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WEEK:7

Check to see if the data shows a bias against “foreign workers” or “personal-status”.

One way to do this is to remove these attributes from the data set and see if the decision
tree created in those cases is significantly different from the full dataset case which you
have already done. Did removing these attributes have any significantly effect? Discuss.

Ans) steps followed are:
21. Double click on credit-g.arff file.
22. Click on classify tab.
23. Click on choose button.
24. Expand tree folder and select J48
25. Click on cross validations in test options.
26. Select folds as 10
27. Click on start
28. Click on visualization
29. Now click on preprocessor tab
30. Select 9" and 20'" attribute
31. Click on remove button
32. Goto classify tab
33. Choose J48 tree
34. Select cross validation with 10 folds
35. Click on start button
36. Right click on blue bar under the result list and go to visualize tree.

Qutput:

We use the Preprocess Tab in Weka GUI Explorer to remove an attribute “Foreigne workers” &
“Perosnal_status” one by one. In Classify Tab, Select Use Training set option then

Press Start Button, If these attributes removed from the dataset, we can see change in the accuracy
compare to full data set when we removed.

SIGNATURE OF FACULTY: [
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WEEK :8

Another question might be, do you really need to input so many attributes to get good
results? May be only a few would do. For example, you could try just having attributes
2,3,5,7,10,17 and 21. Try out some combinations.(You had removed two attributes in
problem 7. Remember to reload the arff data file to get all the attributes initially before
you start selecting the ones you want.)

Ans) steps followed are:
e Double click on credit-g.arff file.
e Select 2,3,5,7,10,17,21 and tick the check boxes.
e Click on invert
e Click onremove
e Click on classify tab
e Choose trace and then algorithm as J48
e Select cross validation folds as 2
e Click on start.

OUTPUT:

We use the Preprocess Tab in Weka GUI Explorer to remove 2™ attribute (Duration). In Classify Tab,
Select Use Training set option then Press Start Button, If these attributes removed from the dataset, we
can see change in the accuracy compare to full data set when we removed.

SIGNATURE OF FACULTY: [ ]
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WEEK-9

Sometimes, The cost of rejecting an applicant who actually has good credit might be
higher than accepting an applicant who has bad credit. Instead of counting the
misclassification equally in both cases, give a higher cost to the first case ( say cost 5)
and lower cost to the second case. By using a cost matrix in weak. Train your decision
tree and report the Decision Tree and cross validation results. Are they significantly

different from results obtained in problem 6.
Ans) steps followed are:
1. Double click on credit-g.arff file.

Click on classify tab.

Click on choose button.

Expand tree folder and select J48

Click on start

Note down the accuracy values

Now click on credit arff file

Click on attributes 2,3,5,7,10,17,21

Click on invert
. Click on classify tab
. Choose J48 algorithm
. Select Cross validation fold as 2
. Click on start and note down the accuracy values.
. Again make cross validation folds as 10 and note down the accuracy values.

15. Again make cross validation folds as 20 and note down the accuracy values.

OUTPUT:
In Weka GUI Explorer, Select Classify Tab, In that Select Use Training set option . In Classify Tab
then press Choose button in that select J48 as Decision Tree Technique. In Classify Tab then press
More options button then we get classifier evaluation options window in that select cost sensitive
evaluation the press set option Button then we get Cost Matrix Editor. In that change classes as 2 then
press Resize button. Then we get 2X2 Cost matrix. In Cost Matrix (0,1) location value change as 5,
then we get modified cost matrix is as follows.

0.0 5.0
1.0 0.0

Then close the cost matrix editor, then press ok button. Then press start button.

© o NOo Ok WD

e e ol
DN W N RO
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Page 81
DEPARTMENT OF IT



WEEK:10
Do you think it is a good idea to prefect simple decision trees instead of having long
complex decision tress? How does the complexity of a Decision Tree relate to the bias

of the model?
Ans)

steps followed are:-

1)click on credit arff file

2)Select all attributes

3)click on classify tab

4)click on choose and select J48 algorithm
5)select cross validation folds with 2
6)click on start

7)Write down the time complexity Value.

OUTPUT:

SIGNATURE OF FACULTY: [ ]
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WEEK : 11

You can make your Decision Trees simpler by pruning the nodes. One approach is to use
Reduced Error Pruning. Explain this idea briefly. Try reduced error pruning for training
your Decision Trees using cross validation and report the Decision Trees you obtain?

Also Report your accuracy using the pruned model Does your Accuracy increase?
Ans)

steps followed are:-

1)click on credit arff file

2)Select all attributes

3)click on classify tab

4)click on choose and select REP algorithm
5)select cross validation 2

6) click on start

7) Note down the results

OUTPUT:

SIGNATURE OF FACULTY: [ ]
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WEEK :12

How Can you Convert Decision Tree in to “If then else Rules”.Make Up your own Small
Decision Tree consisting 2-3 levels and convert into a set of rules. There also exist
different classifiers that output the model in the form of rules. One such classifier in
weka is rules. PART, train this model and report the set of rules obtained. Sometimes
just one attribute can be good enough in making the decision, yes, just one ! Can you
predict what attribute that might be in this data set? OneR classifier uses a single
attribute to make decisions(it chooses the attribute based on minimum error).Report the
rule obtained by training a one R classifier. Rank the performance of j48,PART,oneR.

Ans)

Steps For Analyze Decision Tree:
1)click on credit arff file
2)Select all attributes
3)click on classify tab
4)click on choose and select J48 algorithm
5)select cross validation folds with 2
6)click on start
7)note down the accuracy value
8) again goto choose tab and select PART
9)select cross validation folds with 2
10)click on start
11) note down accuracy value
12) again goto choose tab and select One R
13)select cross validation folds with 2
14)click on start
15)note down the accuracy value.
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Sample Decision Tree of Level 2-3.

o= d

senior
south

Student

Credit_rating

OUTPUT:

SIGNATURE OF FACULTY: [ ]
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Simple Project on Data Preprocessing

D Prepr in

Objective: Understanding the purpose of unsupervised attribute/instance filters for preprocessing
the input data.

Follow the steps mentioned below to configure and apply a filter.

The preprocess section allows filters to be defined that transform the data in various ways. The Filter
box is used to set up filters that are required. At the left of the Filter box is a Choose button. By
clicking this button it is possible to select one of the filters in Weka. Once a filter has been selected,
its name and options are shown in the field next to the Choose button. Clicking on this box brings up
a GenericObjectEditor dialog box, which lets you configure a filter. Once you are happy with the
settings you have chosen, click OK to return to the main Explorer window.

Now you can apply it to the data by pressing the Apply button at the right end of the Filter panel.
The Preprocess panel will then show the transformed data. The change can be undone using the
Undo button. Use the Edit button to view your transformed data in the dataset editor.

Try each of the following Unsupervised Attribute Filters.
(Choose -> weka -> filters -> unsupervised -> attribute)

Use ReplaceMissingValuesto replace missing values in the given dataset.
e Use the filter Add to add the attribute Average.

« Use the filter AddExpression and add an attribute which is the average of attributes M1 and
M2. Name this attribute as AVG.

< Understand the purpose of the attribute filter Copy.

« Use the attribute filters Discretize and PKIDiscretize to discretize the M1 and M2
attributes into five bins. (NOTE: Open the file afresh to apply the second filter

since there would be no numeric attribute to dicretize after you have applied the first filter.)

< Perform Normalize and Standardize on the dataset and identify the difference between
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these operations.

e Use the attribute filter FirstOrder to convert the M1 and M2 attributes into a single
attribute representing the first differences between them.

« Add a nominal attribute Grade and use the filter Makelndicator to convert the attribute into
a Boolean attribute.

« Try if you can accomplish the task in the previous step using the filter MergeTwoValues.
< Trythe following transformation functions and identify the purpose of each

* NumericTransform

* NominalToBinary

* NumericToBinary

* Remove

* RemoveType

» RemoveUseless

* ReplaceMissingValues

« SwapValues
Try the following Unsupervised Instance Filters.
(Choose -> weka -> filters -> unsupervised -> instance)

« Perform Randomize on the given dataset and try to correlate the resultant sequence with
the given one.

< Use RemoveRange filter to remove the last two instances.
< Use RemovePercent to remove 10 percent of the dataset.

< Apply the filter RemoveWithValues to a nominal and a numeric attribute
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