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ABSTRACT 

WEKA is renowned for its innovative system in data mining and machine learning tasks. It has attained 

extensive recognition within academia and business spheres and become an extensively used tool for 

carrying out research in data mining. It is intended that WEKA not only afford a pool of learning 

algorithms, but also a framework in which researchers might implement new algorithms without 

tormenting for the need of supporting infrastructure for data manipulation and scheme evaluation. This 

paper sketches out the key features of WEKA tool and its diverse techniques which facilitate the 

integration of machine learning algorithms with its GUI. 
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I. INTRODUCTION 

WEKA (Waikato Environment for Knowledge 

Analysis) is a prevalent suite of machine 

learning software implemented in Java, 

developed at the University of Waikato in New 

Zealand [5]. The WEKA suite comprises a pool 

of visualization tools and algorithms for 

performing data analysis tasks. It is a collection 

of machine learning algorithms that can be 

either applied directly to a dataset or called 

from the own Java code. It allows users to 

compare different machine learning methods 

with new data sets. The extensible architecture 

of WEKA allows elegant data mining processes 

to be built from the widespread collection of 

basic learning algorithms and tools [6]. 

WEKA features: 

*9 Data pre-processing tools 

*6 Classification / Regression algorithms 

*Clustering algorithms 

*5 Attribute / subset evaluators & 10 feature 

algorithms for feature selection 

*Algorithms for association rules 

*Graphical user Interfaces  

 

II. WEKA INTERFACE 

WEKA is an open source tool for predictive 

modelling. It‟s API and plug-in mechanism 

facilitates the automatic integration of new 

learning algorithms with WEKA‟s Graphical 

User Interface. This when combined 
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with Statistical tools supports process models 

of data mining such as CRISP-DM. WEKA 

contains tools for data pre-processing, 

classification, regression, clustering, 

association rules, and visualization. It is also 

well-suited for developing new machine 

learning schemes [2]. The GUI Chooser of 

WEKA is shown in Fig 1 which comprises, 

*xplorer, 

*xperimenter, 

*Knowledge Flow, 

*Simple CLI 

Explorer: It provides an environment for 

discovering the data. 

Experimenter: An environment for achieving 

try-outs and conducting statistical assessments 

among learning patterns. 

Knowledge Flow: This environment basically 

provides the same functionality as the Explorer 

but with a drag and drop interface and also it 

supports incremental learning.  

Simple CLI: It affords a simple command-line 

interface for direct execution of WEKA 

commands for operating systems that do not 

offer their own command line interface.  

 

 

Fig 1: WEKA GUI Chooser 

 

III. WEKADATA FORMATS 

Attribute Relation File Format (ARFF) is the 

default file type for data analysis in WEKA but 

data can also be imported from other formats 

like CSV [6].Data can be imported into WEKA 

in 3 ways: 

 Using file option 

 Using URL  

 Using Database Connectivity 

Sample Dataset: 

@relation student 

@attribute ID real 

@attribute Gender {M, F} 

@attribute Locality {Urban, Rural} 

@attribute Eco Status {High, Medium, Low} 

@attribute Attendance {High, Low} 

@attribute Result {Pass, Fail} 

@data 

101, F, Urban, Medium, High, Pass 

102, M, Rural, High, High, Pass 

103, F, Rural, Low, Low, Fail 

104, M, Urban, High, High, Pass 

105, F, Rural, Low, High, Pass 

106, F, Urban, High, Low, Fail 

 

IV. WEKA EXPLORER  

The WEKA Explorer window contains tools 

for the following techniques. 

A. Pre-processing,  

B. Classification, 

C. Clustering,  

D. Association, 

E. Select Attributes, 

F. Visualisation. 
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A. DATA PRE-PROCESSING STEPS IN 

WEKA  

  Data pre-processing is a data mining 

technique that involves transformation of 

raw data into an understandable format[6]. 

Real-world data is incomplete, inconsistent, or 

lacking in certain behaviours or trends, and is 

likely to contain many errors, such issues can 

be resolved with the help of the pre-

processing techniques. It is considered as the 

most vital phase of a machine learning 

process. Various stages of data pre-processing 

is given in Fig 2. Data Pre-processing steps 

comprises: 

 Data Cleaning 

 Data Integration 

 Data Transformation 

 Data Reduction 

(i) Data Cleaning  

Quality of the data is considered 

significant in the attainment of results.  

Any data which tend to be incomplete, noisy 

and inconsistent can affect the result. Data 

cleaning is the process of detecting and 

removing corrupt or inaccurate records from a 

record set, table or database. It involves 

handling the missing values by ignoring the 

tuple. Noisy data can also be eliminated by 

using binning methods. 

(ii) Data Integration 

 It involves combining the data residing in 

different sources and providing users with a 

unified view of these data, which are then, 

stored using various technologies. It merges the 

data from multiple data stores (data sources), 

databases, data cubes or flat files. There are 2 

major approaches for data integration. They 

are, 

 Tight coupling approach 

 Loose coupling approach 

(iii) Data Transformation 

Data transformation is the mapping and 

conversion of data from one format to another. 

It is the fundamental aspect of data integration 

and data management tasks such as 

data wrangling, data warehousing, data 

integration and application integration. Data 

transformation strategies include; 

 Smoothing 

 Aggregation 

 Generalization 

 Normalization 

 Attribute Construction 

(iv) Data Reduction 

  A database or data warehouse may 

store terabytes of data. So it takes very long 

time to carry out data analysis tasks on such 

huge amounts of data. Data reduction 

techniques can be applied to obtain a reduced 

representation of the data set. Data reduction 

strategies comprise; 

 Data Cube Aggregation 

 Dimensionality Reduction 

 Data Compression 

 Numerosity Reduction 

 Discretization  

 Concept Hierarchy generation. 
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Fig 2: Data Pre-Processing Steps 

 

B. CLASSIFICATION 

 classification is the process of finding a 

model that describes and distinguishes data 

classes and concepts. It is used to categorize each 

item in a dataset and assigned it into a set of 

predefined classes. Classification is a data 

analysis task where a model is built to predict 

categorical labels. The goal is to predict the target 

class for each instance in the data. Classifiers in 

WEKA are the models for predicting nominal or 

numeric quantities. A marketing manager at a 

company needs to analyse a customer with a 

given profile about the products to be bought by 

him [6]. The overall work flow of classifier 

algorithm using the WEKA tool is recorded in 

Fig 3. The Data Classification is a two steps 

process: 

A. Building the Classifier or Model 

B. Using Classifier for Classification 

A. Building the Classifier or Model 

 This is the learning phase where the 

classification algorithms build the classifier. The 

Classifier is built from the training set made up of  

 

 

Database tuples and their associated class labels.  

Each tuple that constitutes the training set is 

referred to as a category or class. These tuples 

can also be referred to as sample, object or data 

points. 

B. Using Classifier for Classification 

 In this step, the classifier is used for 

classification. Here the test data is used to 

estimate the accuracy of classification rules. 

These rules can be applied to the new data tuples 

if the accuracy obtained holds well on all 

possible cases. 

Test Options available in WEKA: 

 Before proceeding to the classification 

algorithm, test option need to be chosen for 

performing classification. The test options 

available in WEKA are; 

 Use training set 

 Supplied test set 

 Cross-validation 

 Percentage Split 

1. Use training set: The training set of a 

classifier algorithm is given dataset to get itself 

trained with the instances and then the classifier 

algorithm is evaluated to determine whether the 

prediction is done with the help of the dataset. 

2. Supplied test set: Based on the training given 

to the classifier algorithm, its performance is 

predicted to find how well it works with new 

datasets supplied to the algorithm. 

3. Cross-validation: It is a technique that is 

used for the assessment of how the results of 

statistical analysis gets generalize to an 

independent data set. It is largely used in areas  
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Where the target is prediction and it is 

necessary to estimate the accuracy of the 

performance of a predictive model. 

4.Percentage Split: This test option splits the 

percentage separately for training data and test 

data and it allocates 66% for training data 

and 34% for test data. 

 

Fig 3: Work Flow of Classification  

 Algorithm 

 

C. CLUSTERING 

 Clustering is the process of grouping the 

data into classes with similarity so that the 

classes of similar objects belong to one cluster 

and the classes with dissimilar objects belongs to 

the other. Cluster analysis is widely used in 

numerous applications including market research, 

pattern recognition, data analysis and image 

processing. Its applications help in detection of 

credit card fraud and monitoring of criminal 

activities in e-commerce. Cluster analysis in 

WEKA supports techniques like K-Means, 

Cobweb, Filtered Cluster, Hierarchical Cluster 

and etc., K-means is the most commonly used 

clustering technique in diverse arenas like 

medical, imaging, and biometrics[4].The 

inclusive work flow of clustering algorithm using 

the WEKA tool is given in Fig 4. 

 

 Fig 4: Work Flow of Clustering   

   Algorithm 

 

D. ASSOCIATION RULE MINING  

 In data mining, association rule mining is a 

prevalent and well-known method for 

determining interesting patterns using datasets 

[1]. Association rules are applied in various 

application arenas including Web usage mining, 

intrusion detection and bioinformatics. 

Interestingness in patterns play a vital role in data 

mining, nevertheless of the kind of patterns to be 
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mined. These measures are proposed for 

choosing and ranking patterns based on the 

potential interest of the user. Based on the idea of 

strong rules, association rules for realizing 

consistencies between products in large scale 

transactions are recorded using point-of-sale 

(POS) technique in supermarkets [7].The work 

flow of association technique using the WEKA 

tool is shown in Fig 5. 

 

Fig 5: Work Flow of Association  

 Algorithm 

 

E. ATTRIBUTE SELECTION 

 Attribute selection examines over all 

possible combinations of attributes in the data 

and finds which subset of attributes works best 

for prediction. Attribute selection methods 

comprise of two parts:  

 Search method  - It includes best-first, 

forward selection, random, exhaustive, 

genetic algorithm, ranking, 

 Evaluation method - correlation-based, 

wrapper, information gain, chi-squared. 

Attribute selection mechanism is very flexible 

in WEKA as it allows arbitrary combinations of 

the above two methods. To search via all 

possible combinations of attributes in the data 

and find which subset of attributes works best 

for prediction, set the attribute evaluator to 

„CfsSubsetEval‟ and a search method to „Best 

First‟. The options for the Attribute selection 

are set under „Attribute Selection Mode‟. The 

test options 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 the attribute 

subset is determined by a process of cross-

validation. The „Fold‟ and „Seed‟ fields set the 

number of folds to use and the random seed 

used when shuffling the data.  

 

F. VISUALIZATION 

 WEKA‟s visualization allows visualizing 

a 2-D plot of the current working relation.  It 

helps to determine the difficulty of the learning 

problem. WEKA can visualize single attributes, 

pair of attributes and also make3D 

visualizations. WEKA has “Jitter” option to 

deal with nominal attributes and to detect 

“hidden” data points. It facilitates users by 

providing various options for changing the 

view, setting desired color along the X-axis and 

Y-axis and also allow us to select instances 
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using “User Classifier” that lets to build our 

own classifier. A group of points on the graph 

can be selected in four ways: 

 Select Instance 

 

 Rectangle 

 Polygon 

 Polyline 

 

V. CONCLUSION 

WEKA has ascertained to be a worth while  

And vital tool in the analysis of data sets. It 

then reduces the level of complexity in 

transforming the real world data into a variety 

of machine learning algorithms which provides 

better results in data analysis tasks in all 

aspects. It also affords aid for carrying out 

machine learning research in an effective 

manner. 
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