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Introduction 
WEKA, formally called Waikato Environment for 
Knowledge Learning, is a computer program that 
was developed at the University of Waikato in New 
Zealand for the purpose of identifying information 
from raw data gathered from agricultural domains. It 
supports many different standard data mining tasks 
that can be applied to algorithms for data 
preprocessing, classification, regression, clustering, 
feature selection, association rules and visualization. 
WEKA is an open source application that is freely 
available under the GNU agreement. 
 
 
WEKA is an open source application that is freely 
available under the GNU general public license 
agreement. WEKA is a state-of-the-art facility for 
developing machine learning (ML) techniques and 
their application to real-world data mining problems. 
WEKA operates on the predication that the user data 
is available as a flat file or relation, this means that 
each data object is described by a fixed number of 
attributes that usually are of a specific type, normal 
alpha-numeric or numeric values. The WEKA 
application allows novice users a tool to identify 

hidden information from database and file systems 
with simple to use options and visual interfaces. 
 
Launching WEKA Explorer 
 
You can launch Weka from C:\Program Files 
directory, from your desktop selecting icon, or from 
the Windows task bar ‘Start’ ‘Programs’  ‘Weka 
3.4’. When ‘WEKA GUI Chooser’ window appears on 
the screen, you can select one of the four options at 
the bottom of the window. 
 

 
Figure 1 : Weka GUI Chooser 
 
 
1. Simple CLI provides a simple command-line 

interface and allows direct execution of Weka 
commands.  

2.  Explorer is an environment for exploring data.  
3. Experimenter is an environment for performing 

experiments and conducting statistical tests 
between learning schemes. 

4.  Knowledge Flow is a Java-Beans-based interface 
for setting up and running machine learning 
experiments. 

 

Abstract  
In today’s era, data has been increasing in volume, velocity and variety. Due to large and complex 
collection of datasets, it is difficult to process on traditional data processing application. So, this leads to 
emerging of new technology called data analytics. Data analytics is a science of exploring raw data and 
elicitation the useful information and hidden pattern. The main aim of data analytics is to use advance 
analytics techniques for huge and different datasets. Datasets may vary in sizes from terabytes to zeta 
bytes and can be structured or unstructured. Here, we introduce the key principle of data pre-processing, 
introduction of WEKA tool with classification, clustering. The basic premise of the application is to utilize 
a computer application that can be trained to perform machine learning capabilities and derive useful 
information in the form of trends and patterns. Weka makes learning applied machine learning easy and 
efficient. It provides an interface to load datasets, run algorithms and design and run experiments with 
results statistically robust enough to publish. The study describes the steps of how to use WEKA tool for 
various technologies & different facility to classify the data through various algorithms, their technical 
specification, features, and specialization for the tool. 
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Preprocessing Data 
 At the very top of the window, just below the title 
bar there is a row of tabs. Only the first tab, 
‘Preprocess’ is active at the moment because there is 
no dataset open. The first three 4 buttons at the top 
of the preprocess section enable you to load data 
into WEKA. Data can be imported from a file in 
various formats: ARFF, CSV, and C4.5, binary, it can 
also be read from a URL or from an SQL database 
(using JDBC) . The easiest and the most common way 
of getting the data into WEKA is to store it as 
Attribute-Relation File Format (ARFF) files. 

File Conversion 

We assume that all your data stored in a Microsoft 
Excel spreadsheet “text.xls”. WEKA expects the data 
file to be in Attribute-Relation File Format (ARFF) file. 
Before you apply the algorithm to your data, you 
need to convert your data into comma-separated file 
into ARFF format (into the file with .arff extension). 
To save you data in comma-separated format, select 
the ‘Save As…’ menu item from Excel ‘File’ pull-down 
menu. In the ensuing dialog box select ‘CSV (Comma 
Delimited)’ from the file type pop-up menu, enter a 
name of the file, and click ‘Save’ button. 

Opening file  

The file can be opened from different platforms: 
 Local file system. 

It brings up a dialog box allowing you to 
browse for the data file on the local file system, 
choose “text .arff” file. 
 
 

 Opening file from a web site. 
Enter the URL of the web site followed by the 
file name; in this example the URL is 
http://gaia.ecs.csus.edu/~aksenovs/text.arff 
(example), where text .arff is the name of the file 
you are trying to load from the website. 

 Reading data from a database. 
Some databases have the ability to save data in 
CSV format. In this case, you can select CSV file 
from the local filesystem. If you would like to 
convert this file into ARFF format, you can click 
on ‘Save’ button. WEKA automatically creates 
ARFF file from your CSV file. 

 
Figure 2 : Weka Explorer showing different platforms 
 
Loading of data 
Let’s load the data and look what is happening in the 
‘Preprocess’ window. The most common and easiest 
way of loading data into WEKA is from ARFF file, 
using ‘Open file…’ button. Click on ‘Open file…’ 
button and choose “text.arff” file from your local file 
system. Note,the data can be loaded from CSV. 
Once the data is loaded, WEKA recognizes attributes 
that are shown in the ‘Attribute’ window. Left panel 
of ‘Preprocess’ window shows the list of recognized 
attributes:  

 No. is a number that identifies the order of the 
attribute as they are in data file, 

 Selection tick boxes allow you to select the 
attributes for working relation,  

 Name is a name of an attribute as it was 
declared in the data file.  

 Type is most commonly nominal or Numeric, and 
Missing is the number of instances 

 Distinct is the number of different values that the 
data contains for this attribute,  

 Unique is the number of instances in the data 
having a value for this attribute that no other 
instances have. 
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Figure 3: Weka Explorer Interface with the Dataset loaded 
 
Building Classifiers 
Classifiers in WEKA are the models for predicting 
nominal or numeric quantities. The learning schemes 
available in WEKA include decision trees and lists, 
instance-based classifiers, support vector machines, 
multi-layer perceptron’s, logistic regression, and 
Bayes’ nets. “Meta”- classifiers include bagging, 
boosting, stacking, error-correcting output codes, 
and locally weighted learning. Once you have your 
data set loaded, all the tabs are available to you. 
Click on the ‘Classify’ tab. 
The test options that are available are:  
 Use training set. Evaluates the classifier on how 

well it predicts the class of the instances it was 
trained on. 

 Supplied test set. Evaluates the classifier on how 
well it predicts the class of a set of instances 
loaded from a file. 

 Cross-validation. Evaluates the classifier by cross-
validation, using the number of folds that are 
entered in the ‘Folds’ text field. 

 Percentage split. Evaluates the classifier on how 
well it predicts a certain percentage of the data, 
which is held out for testing. 

 

 
Figure 4: Choosing a Classifier in Weka Explorer 

 
Clustering Data 
WEKA contains “clusters” for finding groups of 
similar instances in a dataset. The clustering 
schemes available in WEKA are k-Means, EM, 
Cobweb, X-means, and Farthest First. Clusters can 
be visualized and compared to “true” clusters (if 
given). Evaluation is based on log likelihood if 
clustering scheme produces a probability 
distribution. In the ‘Clusterer’ box click on ‘Choose’ 
button. In pull-down menu select WEKA i.e. 
Clusterers, and select the cluster scheme ‘Simple K 
Means’ for example. 

 

 
Figure 5: Clustering using K-Means algorithm 
 

 When training set is complete, the ‘Cluster’ 
output area on the right panel of ‘Cluster’ 
window is filled with text describing the 
results of training and testing.  
 

 A new entry appears in the ‘Result list’ box 
on the left of the result. These behave just 
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like their classification counterparts. There is 
a new attribute appeared in the file – ‘cluster’ 
that was added by WEKA. This attribute 
represents the clustering done by WEKA. 

 
 

 
Figure 6: Clusterers in K-means . 

 Finding Associations 
WEKA contains an implementation of the Apriori 
algorithm for learning association rules. This is the 
only currently available scheme for learning 
associations in WEKA. It works only with discrete data 
and will identify statistical dependencies between 
groups of attributes, milk, peanut butter and bread, 
jelly, beer and diapers, with confidence 40% and 
support 30%. Apriori can compute all rules that have 
a given minimum support and exceed a given 
confidence.Click ‘Associate’ tab at the top of ‘WEKA 
Explorer’ window. It brings up interface for the 
Apriori algorithm. 
 

 
Figure 7: Association Classifiers in Weka 
Attribute Selection 
Attribute selection searches through all possible 
combinations of attributes in the data and finds 

which subset of attributes works best for prediction. 
Attribute selection methods contain two parts: a 
search method such as best-first, forward selection, 
random, exhaustive, genetic algorithm, ranking, and 
an evaluation method such as correlation-based, 
wrapper, information gain, chi-squared. Attribute 
selection mechanism is very flexible - WEKA allows 
(almost) arbitrary combinations of the two methods. 
To begin an attribute selection, click ‘Select 
attributes’ tab. The options that you can set for 
selection in the ‘Attribute Selection Mode’ box are:  
1. Use full training set. The worth of the attribute 
subset is determined using the full set of training 
data.  
2. Cross-validation. The worth of  attribute subset is 
determined by process of cross-validation. The 
‘Fold’ and ‘Seed’ fields set the number of folds to 
use and the random seed is used. 
 

 
                Figure 8: Selecting Attributes 

 

Data Visualization 

Data Visualization 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. To 
open Visualization screen, click ‘Visualize’ tab.In the 
visualization window, beneath the X-axis selector 
there is a drop-down list, ‘Color’, for choosing the 
color scheme. This allows you to choose the color of 
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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 color’ box and select 
lighter color from the color palette. 

 
Figure 9: Data Visualization in Weka Explorer 

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, rightclick 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. 

Conclusion  
WEKA is a powerful tool in Data Mining which is used 
to test and train different learning schemes on the 
pre-processed data file and clustering used to apply 
different tools that identify clusters within the data 
file. It is a strong instrument that offers several data 
preprocessing facilities as well as facilities for their 
analysis through classification, regression, clustering, 
association rules techniques, etc. WEKA’s connection 
to different databases, is easier and has inbuilt 
knowledge of the SQL language, which increases the 
number of WEKA users.  
Weka several standard data mining tasks, more 
specifically data preprocessing, visualization, 
and feature selection. All of Weka's techniques are 
predicated on the assumption that the data is 

available as one flat file or relation, where each data 
point is described by a fixed number of attributes 
(normally, numeric or nominal attributes, but some 
other attribute types are also supported).  
WEKA tool is recommended for people who are 
beginner to such software to those who are highly 
skilled. The software is simply very robust with built-
in features and with additional functionality that can 
be obtained from third-party libraries. Based on the 
analysis, Weka would be considered an excellent tool 
because of its many built-in features that require no 
programming or coding knowledge. It would be 
considered appropriate for experts, particularly those 
in the hard sciences, because of the additional 
programming skills that are needed, and the limited 
visualization support that is provided. 
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