
Abstract : Data mining is needed in many fields to extract 
the useful information from the large amount of database. 
Large amount of data is maintained in every field to keep 
different records. Scientific data, medical data, demographic 
data, financial data, marketing data etc are the type of 
database maintained in different fields. So, different ways were 
found to automatically analyze the data, to summarize it, to 
discoverz and characterize trends in it and to automatically flag 
anomalies. Various techniques were introduced by the different 
researchers. These techniques were used to do classification, 
to do clustering, to find interesting patterns etc. The goal is 
to experimentally evaluate classification techniques in the 
context of XML databases. Algorithms are implemented using 
Java. For experimental evaluation different XML datasets are 
used. Support Vector Machines has been implemented and 
its performance has been evaluated by implementing J48, 
Decision Table and Naïve Bayes algorithms.

Keywords : Data Mining, Classification, SVM, XML

I. Introduction
Data mining is needed in many fields to extract the useful 
information from the large amount of database. Large amount 
of data is maintained in every field to keep different records. 
Scientific data, medical data, demographic data, financial data, 
marketing data etc are the type of database maintained in 
different fields. So, different ways were found to automatically 
analyze the data, to summarize it, to discover and characterize 
trends in it and to automatically flag anomalies. Various 
techniques were introduced by the different researchers. These 
techniques were used to do classification, to do clustering, to 
find interesting patterns etc. Data mining is the discovery of 
knowledge and useful information from the large amounts 
of data stored in databases. It is referred to as knowledge 
discovery from databases (KDD), is the automated or convenient 
extraction of patterns representing knowledge implicitly stored 
in large databases. Data mining tools predict future trends and 
behaviors, allowing businesses to make proactive, knowledge-
driven decisions. As more data are gathered, with the amount of 
data doubling every three years [1]. Data mining is the process 
of discovering knowledge from large amounts of data stored 
either in databases or warehouses [2]. Data mining is becoming 
an increasingly important tool to transform these data into 
information. Data mining can also be referred as knowledge 
mining or knowledge discovery from data. Many techniques are 
used in data mining to extract patterns from large amount of 
database, for example: Clustering, Association rule Analysis, 
Classification etc [1].

A. Evolution of Data Mining
Evolution of data mining techniques began when business data 
was first stored on computers. Improvements in data access 
techniques continued and technologies that allow users to 
navigate through their data in real time are also available. 
Data mining takes this process to a new dimension of data 

access and navigation to information delivery. Data mining is 
used as an application in the business community because 
it is supported by three technologies that are following [3]: 
Data collection, Multiprocessor computers, Data mining 
techniques and algorithms. Commercial databases are growing 
at unprecedented rates at different industries; market places 
etc. In the evolution from business data to information, each 
new step has built upon the previous one. Following are the 
four steps that allow business queries to be answered correctly 
[3]: Data Collection (1960s), Data Access (1980s), Data 
Warehousing & Decision Support (1990s) and Data Mining 
(Emerging Today). 

The most commonly used techniques in data mining are [3]: 
1. Artificial neural networks: Non-linear predictive models 

that learn through training and resemble biological neural 
networks in structure. 

2. Decision Trees: Tree-shaped structures that represent 
sets of decisions. These decisions generate rules for the 
classification of a dataset. Specific decision tree methods 
include Classification and Regression Trees (CART) and Chi 
Square Automatic Interaction Detection (CHAID). 

3. Genetic Algorithms: Optimization techniques that use 
process such as genetic combination, mutation, and natural 
selection in a design based on the concepts of evolution. 

4. Nearest Neighbor method: A technique that classifies each 
record in a dataset based on a combination of the classes 
of the k record(s) most similar to it in a historical dataset 

5. Rule Induction: The extraction of useful if-then rules from 
data based on statistical significance. 

Application Area of Data Mining : Some application areas 
are as follows: 
1. A pharmaceutical company [3] can analyze its recent 

sales and their results to improve targeting of high-value 
physicians and determine which marketing activities will 
have the greatest impact in the next few months. 

2. A credit card company [3] can access its large warehouse of 
customer transaction data to identify customers most likely 
to be interested in a new credit product etc. 

3. A transportation company [3] with a large direct sales force 
can apply data mining to identify the best prospects for its 
services. Using data mining to analyze its own customer 
experience, this company can build a unique segmentation 
identifying the attributes of high-value prospects. Applying 
this segmentation to a general business database such as 
those provided by Dun & Bradstreet can yield a prioritized 
list of prospects by region.

II. Support Vector Machines
Support vector machines (SVMs) are a set of related supervised 
learning methods used for classification and regression [4]. 
Viewing input data as two sets of vectors in an n-dimensional 
space, an SVM will construct a separating hyper-plane in that 
space, one which maximizes the margin between the two data 

Performance Analysis of Classification Techniques
on XML Dataset

Megha Gupta¹, Naveen Aggarwal²
1,2 Dept. of CSE, UIET, Panjab University Chandigarh, India

E-mail : megha1716@gmail.com, navagg@gmail.com

76 InternatIonal Journal of Computer SCIenCe and teChnology

IJCSt Vol. 1, ISSue 1, September 2010 I S S N  :  0 9 7 6 - 8 4 9 1 ( O n l i n e )

w w w . i j c s t . c o m



sets [4]. To calculate the margin, two parallel hyper-planes are 
constructed, one on each side of the separating hyper-plane, 
which is “pushed up against” the two data sets [4]. A good 
separation is achieved by the hyper-plane that has the largest 
distance to the neighboring data points of both classes, since 
in general the larger the margin the lower the generalization 
error of the classifier [4]. This hyper-plane is found by using 
the support-vectors and margins.

A. Two Class Problem
On considering the classes which are linearly separable, 
let the data set D be given as (X1, Y1), (X2, Y2)…….. (X|D|, 
Y|D|), where Xi is a set of training tuples with associated class 
labels Yi. Each Yi can take only two values, either +1 or -1, 
corresponding to the classes buys computer=yes and buys 
computer=no respectively. A separating hyper-plane can be 
written as

 
0 (1)

Where W is a weight vector i.e. w= (w1,w2,…, wn) . Here, n is the 
number of attributes and b is a scaler.
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Fig. 1: Hyper-planes separating objects and dividing them into 
two classes [2].

B. How to find the best hyper-plane? 
This problem of finding best hyper-plane among the number 
of separating hyper-planes can be solved by Maximal marginal 
hyper-plane [2].Realizing security in ad hoc environments 
is exceedingly difficult since many different types of ad 
hoc networks exist. Any variation is possible ranging from 
predominantly static sensor networks to highly mobile vehicular 
network scenarios. So, it is necessary to design specialized 
security solutions adapted to the underlying ad hoc network. 
Not only the network architecture has to face security threats, 
also the services and protocols used within the network have 
to withstand many different attacks.

 
A2 

A1 
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Fig. 2: Hyper-planes separating objects with a small margin 
among them [2]

 
A2 

Large 
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A1 
Fig. 3: Hyper-planes separating objects with a large margin 
among them [2]

As shown in the above diagrams, there can be number of hyper-
planes among objects. These hyper-planes can separate the 
objects among classes. But the problem is to find the best 
hyper-plane which is separating all the objects in two classes 
with accuracy. The hyper-planes with the maximum margin 
among themselves are considered to the best hyper-plane. 
Considering two attributes A1 and A2 (as shown in fig 3a and 
3b), training tuples are considered to be 2D, example, X= (x1, 
x2) are the values of the attributes A1 and A2. Taking b as an 
additional weight, w0, equation of separating hyper-plane is 

 
 (2)

III. Implementation Details
XML has made it possible to improve its presentation and 
redefine the way in which documents and data were exchanged. 
As web is migrating from HTML to XML, large amount of data 
is accumulating day by day. This huge amount of data on the 
websites is needed to be managed. For the same purpose, 
many data mining techniques are available to manage the 
datasets. XML data has the levels maintained which are used 
to define a single attribute specifically i.e. it can provide the 
information about any single attribute at different levels. For 
example, if an address of any student is defined using an 
attribute address, then, at first level, country is defined, and 
then state, then city, then street number and at last house 
number. Therefore, on exploiting the hierarchy in any XML 
file about any attribute can further refine the results of any 
search query. The websites which have been built using XML 
can be used as the datasets by viewing their source. Moreover, 
there are many XML repositories available on internet which 
provides huge XML datasets. These datasets can be used for 
the research work. 
After the selection of the XML datasets, Preprocessing and 
transformation of the dataset are done. As transformation 
steps, Conversion of XML to CSV (Comma Separated Values) 
and Conversion of XML to ARFF (Attribute Relational File Format) 
is done. Therefore, the datasets selected are converted to CSV 
(Comma Separated Values) or ARFF (Attribute Relational File 
Format). Conversion to these file formats makes it easy to use 
XML datasets. One can exploit XML hierarchy levels using these 
file formats. An ARFF (Attribute-Relational File Format) file is 
an ASCII text file that describes a list of instances sharing a 
set of attributes. 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), 
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and their types. 
The CSV file is used and is stored in the database. XML files 
can also be stored directly to the database at different levels. 
An XML document along with its associated schema is input 
into an XML parser. The parser checks that the document is 
well formed and, if the schema is also available, checks that 
the XML is valid according to what has been defined in the 
schema. Because the schema is also an XML document, it is 
validated recursively against another schema, respectively. The 
parser then provides access methods for another application 
to access the data that was contained within the original XML 
document [5]. 

A.Organization of XML into Levels
An XML dataset is organized into levels as discussed earlier. 
Following is an example of one of the dataset into levels:

Fig. 4: Organization of XML into Levels

Different algorithms (Support vector machines, J48, Decision 
Table, Naïve Bayes) are applied on the different XML datasets 
at different levels to analyze the performance of each algorithm 
at different levels. There performance can be analyzed on the 
basis of many parameters i.e. True positive, false positive, 
Execution time etc. Support Vector Machines, J48, Naïve 
Bayes and Decision Table techniques are used to exploit the 
hierarchical structure of XML data. 

B. True Positive Rate
When four different techniques are applied on Nursery[5] 
dataset, following graph has been obtained. It has been 
predicted by the graph that the number of true positives 
increases as one move down in the hierarchy (From level 1 to 
level 3) for all the four algorithms. Therefore, as one moves 
down in the hierarchy and be more specific, results are better 
than the above levels.

Fig. 5: Comparison of True Positives when applied on one 
dataset at different levels using four algorithms

C. False Positive Rate
When four different techniques are applied on Nursery[5] 
dataset, following graph has been obtained. It has been 
predicted by the graph that the number of false positives 
decreases as one move down in the hierarchy (From level 
1 to level 3) for all the four algorithms. Therefore, as one 
moves down in the hierarchy and be more specific, incorrectly 
predicted values are less because false positive is the number 
of instances classified as “yes” when it is in fact “no” i.e. its a 
wrong or false prediction [6].

Fig. 6: Values of False Positives when applied on one dataset 
at different levels using four algorithms

IV. Conclusion
As web is migrating from HTML to XML, data on the web is 
needed to be managed. To manage this data, many data 
mining techniques are available to manage the datasets. After 
managing the datasets extracted from the web by preprocessing 
and transforming, different algorithms on the datasets have 
been applied. After implementing the various algorithms, 
analysis has been done on the basis of various parameters. 
XML data has the levels maintained which are used to define 
a single attribute specifically. If one considers a single level, 
then general information can be grabbed. But, as we start 
moving down in the hierarchy, information provided in the XML 
about any attribute grows more specific. After applying four 
algorithms i.e. Support Vector Machine, J48, Decision Table and 
Naïve Bayes at different levels, it has been found that the first 
parameter i.e. True Positive Rate increases with the increase 
of the level of XML data. As one moves down from one level 
to another i.e. from more general level to specific level, True 
Positive Rate increases and therefore, refining the results of 
classification. The second parameter i.e. False Positive Rate 
decreases with the level. Increment in True Positive rate and 
decrement in False Positive Rate shows that the classification 
is getting better after moving from one level to another. 
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