
 
International Journal of Computer Applications (0975 – 8887) 

Volume 44– No.22, April 2012 

1 

Application of Data Mining to Explore Effective 
Utilization of E- Advertisements in Various Industries 

 

Shilpi Bansal 
Ph.D. Scholar – Mewar  University, 

Chittorgarh, Rajasthan  (India), 
Asst. Professor 

MCA Programme, 
IPEM, Ghaziabad (India), 

 

B. K. Sharma 
Research Guide 

Head, Software Development Centre 
Northern India Textile Research Association, 

Ghaziabad (India) 

 

ABSTRACT 
E-advertisement data mining can facilitate to identify 

advertisers and customers buying behaviors, discover 

customer impressive patterns and trends, improve the quality 

of e-advertisements, better utilization of e-ads in various 

industrial sectors, achieve better cost effective methods and 

enhance more effective ad-formats. The use of IT application 

like SQL query and data mining softwares are providing the e-

advertisement related information i.e. product analysis, trends 

analysis, product promotion, demand forecasting, and new 

product development. 

 

This paper gives brief view about various advertiser Industry 

trends. Various sector wise e-advertisement related data from 

2001 to 2010 have been collected and applied the tools and 

technique of data mining for finding similar cluster. 

Subsequently, statistical technique has been applied on similar 

cluster for predicting ratio of expenditures in        e-

advertisements by various industrial sectors. Effective use of 

data mining will ear mark of e-advertisement in various 

industries like consumer service, retail, auto, travel, 

computing, media, financial service, telecommunication etc. 
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1. INTRODUCTION 
E- Advertising is a form of marketing communication on the 

Internet, intended to persuade an internet user (viewers, 

readers or listeners) to purchase or take an action upon content 

displayed on a website or webpage in relation to products, 

ideas, or services. The online advertising is allowing marketer 

to use new strategies and tactics to approach and influence the 

customers. Introducing Data Mining Tools and Techniques 

into e-advertisement processes can achieve a substantial use in 

productivity, strategic marketing, trends analysis and demand 

forecasting.  

 

Data mining has been defined as "the nontrivial extraction of 

implicit, previously unknown, and potentially useful 

information from data” and "the science of extracting useful 

information from large data sets or databases". Data mining is 

the task of discovering interesting patterns from large amounts 

of data where the data can be stored in databases, data 

warehouses, and other information repositories. The term data 

mining is often used to relate to the two separate processes of 

knowledge discovery and prediction.  There is often 

information “hidden” in the data that is not readily evident. 

Human analysts may take weeks to discover useful 

information but  much of the data is never analyzed at all.  

 

Industry can use the Internet for variety of services it offers 

such as widening its client base, development of new market to 

sell the products, shopping of things, analyze new product, 

market research and advertise the product with company 

profile. It helps companies to direct their business more 

efficiently and effectively.  It is estimated that the volume of 

sales generated by Internet is massive and it may be analyzed 

by using data mining tools and techniques. 

 

It introduces a new set of paradigms for advertising. The 

Interactive Advertising Bureau (IAB) has launched a detail to 

recommend standards and best practices for display advertising.  

 

Cluster analysis and Classification are important techniques 

that partition objects have many attributes into meaningful 

disjoint subgroups in order that objects in each group are more 

similar to each other in the values of their attributes than they 

are to objects in other groups. 

 

The aim of cluster analysis is to find if data naturally falls into 

meaningful groups with small within-group variations and 

large between-group variation. It is possible to define cluster 

analysis as an optimization problem in which a given function 

consisting of within cluster (intra-cluster) similarity and 

between cluster (inter-cluster) dissimilarity needs to be 

optimized. This function can be difficult to define and the 

optimization of any such function is a challenging task. 

Therefore, Clustering methods try to find an approximate or 

local optimum solution. 

 

The K-mean method uses the Euclidean distance measure, 

which comes into views to work well with compact clusters. 

But the Manhattan distance is used in K-median method. It 

can be less sensitive to outliers. Interestingly, When K-median 

is used the result is exactly the same as K-mean and the 

method again coverage rather quickly. 

 

Cluster analysis has been focused mainly on distance-based 

cluster analysis. Many clustering tools were made based on k-

means, k-median, and some of the methods were incorporated 

in many data mining softwares like SPSS, Oracle, MY SQL,  

SAS etc.  

2.  E-ADVERTISEMENT 

Delivering advertisements to Internet users via Web sites, e-

mail, text messaging, ad-supported software and Internet-

enabled cell phones is also called an "ad serving network”. 

Internet advertising organizations act as a middleman between 

the advertiser and the Internet sites that display the ads. They 

sell the Internet campaign to the advertisers and then deliver 

the ads to the Websites that display them. The Website owners 

receive a royalty,  based typically on the number of times 
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users click the ads. Such organizations may provide software 

tools that enable companies to deliver their own ads. 

 

Interest in online advertising has grown exponentially since 

1994 with the beginning of Internet where the first web 

advertisement was placed on the hotwired Website in October 

1994.  AT&T, Sprint, Volvo, Club med. ZIMA were amongst 

the first companies to attempt it.  The web advertising has not 

looked back since then. With the rapid growth of Internet, the 

advertiser in the changed scenario cannot ignore the online 

medium anymore. According to the Internet Advertising 

Bureau (IAB), banner ads are used for  almost 55% of all the 

advertising on the Internet. A typical banner advertisement 

contains short text and graphic that is hyper-linked to an 

advertiser‟s web site. The Internet is characterized by ease of 

entry, relatively low set-up cost, globalness, time 

independence and interactivity. 

The major benefit of E-advertising is the immediate 

publishing of information and content that is not limited by 

geography or time. To that end, the emerging area of 

interactive advertising presents fresh challenges for 

advertisers who should adopted an interruptive strategy. 

3. ELEMENT AND USES OF DATA 

MINING  
Data mining involves a combination of techniques from 

multiple disciplines such as database technology, statistics, 

pattern recognition, neural network, data visualization, 

information retrieval, machine learning, high performance 

computing, image and signal processing and spatial data 

analysis. By performing data mining, interesting knowledge, 

regularities or high-level information can be extracted from 

databases and viewed or browsed from different aspects. The 

discovered knowledge can be applied to decision-making, 

query processing, information management and process 

control. 

Data mining techniques can be implemented on existing 

software and hardware platforms to enhance the value of 

existing information resources and can be integrated with new 

products and system as they are used on-line. Depending on 

the kinds of data to be mined or on the given data mining 

application, the data mining system may also classify several 

techniques. 

 Classification according to the Kinds of 

database mined 

 Classification according to the kinds of 

knowledge mined 

 Classification according to the kinds of 

Techniques utilized 

 Classification according to the application 

adopted 

 

3.1 Different Techniques of Data Mining 
3.1.1 Classes 
Stored data is used to find out information in predetermined 

groups. For example, a restaurant chain could mine customer 

purchase data to determine when customers visit and what 

they typically order. This information could be used to 

increase traffic by having daily specials. 

 

3.1.2  Clusters 
Logical grouping of Data Items can be done. For example, 

data can be mined to identify market segments relationships or 

consumer preferences. 

 

3.1.3  Associations  

Data can be mined to discover associations. The beer-diaper 

example is an example of associative mining. 

 

3.1.4 Rule induction  
The extraction of useful if-then rules from data based on 

statistical significance. 

 

3.1.5 Decision Trees 
Tree-shaped structures that show sets of decisions. These 

decisions create rules for the classification of a dataset. 

Specific decision tree methods include Classification and 

Regression Trees (CART) and  Chi Square Automatic 

Interaction Detection (CHAID) . They provide a set of rules 

that you can apply to a new and unclassified dataset to predict 

which records will have a given outcome.. CART typically 

requires less data preparation than CHAID. 

 

 

3.1.6  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,times is called the k-nearest neighbor 

technique. 

 

3.1.7  Artificial Neural Networks  
Non-linear predictive models that handle through training and 

resemble biological neural networks in structure. 

 

3.1.8 Genetic Algorithms  
Optimization techniques use process such as genetic 

combination, mutation, and natural selection in a design based 

on the concepts of natural evolution. 

 

3.1.9 Sequential Patterns 
Data is mined to expect behavior patterns and trends. For 

example, an outdoor equipment retailer could foretell the 

likelihood of a backpack being purchased based on a 

consumer's purchase of sleeping bags and hiking shoes. 

 

3.1.10 Data Visualization  
 The visual interpretation of complex relationships in 

multidimensional data. Graphics tools are used to illustrate 

data relationships. Some existing modern industries are 

maintaining and analyzing the MIS reports by SQL query and 

data mining softwares.  Some vendors of data mining software 

are given in Table-1. 

 

 

4. USE OF DATA MINING 

APPLICATION IN E-

ADVERTISEMENTS 
In various types of Industries, E-Advertisement plays a vital 

role to promote and advertise them. According to the IAB 

reports, the table of percentage of utilization of e-

advertisement in several industries is shown. That shows 

http://en.wikipedia.org/wiki/Interactive_advertising
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increments annually. Here 10 years data have been collected 

from years 2001 to 2010 for the various industries. The 

summarized data are given Table-2. 

 

4.1 Step 1 & 2  
Let the three seeds be the first three years from 2001 to 2003. 

 

4.2 Step 3 & 4 
Now compute the distances using the 6 attributes and using 

the sum of absolute differences for simplicity (i. e. using K-

median). The distance values for all the objects are given in 

Table-2. Where columns 9, 10 & 11 give the three distances 

from the three seeds respectively. Based on these distances, 

each year is allocated to the nearest cluster. We obtain the first 

iteration result as shown in Table -3. 

 

4.3 Step 5 

Table 3 compares the cluster means of cluster found in Table 

2 with the original seeds. 

 

4.4 Step 3 & 4  
Use the new cluster means to recomputed the distance of each 

object to each of the means, again allocating each object to the 

nearest cluster. Table-5 shows the second iteration result.  

 

4.5 Step 3 & 4 
Clusters of Table 2 & 4 are not same. Therefore, further 

iteration is required and Table-6 compares the cluster mean of 

cluster found in Table-5.Table- 7 shows the third iteration. 

 

4.6 Step 3 & 4  
Clusters of Table 6 & 7 are not still same. Therefore, one 

more iteration is required and Table-8 shows the fourth 

iteration

 
 Source : IAB (Interactive Advertising Bureau ) Revenue Reports from 2001 to 2010 
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Now, the clusters in Table 7 & 9 are same. Therefore, these 

clusters membership is as follows: 

 

Cluster 1 : A1, A2 

Cluster 2 : A3 

Cluster 3 : A4, A5, A6, A7, A8, A9, A10. 

 

Through the reports of IAB organization, data has been 

collected and analyzed for different perspective like usage of 

E-advertisements for various industries etc with the help of 

data mining tools and techniques. For calculating the effective 

cluster, IBM SPSS Software is used to analyse and mine the 

data. 

 
IBM SPSS Modeler is a powerful, versatile data mining 

workbench that helps to build accurate predictive models 

quickly and intuitively, without programming. Discover 

patterns and trends in structured or unstructured data more 

easily, using a unique visual interface supported by advanced 

analytics. IBM Business Analytics software helps to better 

understand, anticipate and shape business outcomes. 

 
Here, we are finding same no. of clusters through SPSS 

software as well as manual calculation. That shows same 

results in tables 10-13. 
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5. FINDINGS 
The utilization of advertisements in various industries wise 

are varied continuously as shown in Fig 1. It has to be 

calculated that what would be the utilization of e-ads in 

coming years. Here we applied regression technique for 

calculating estimated expenditures in e-advertisements of 

various industries.  Linear regression is easier to understand 

when there's only one input attribute. Industry wise estimated 

result in the year 2013 and 2015 are given in Table-9 and 

Graphical representation of industry wise estimated result can 

be displayed as shown in Fig. 2 & 3.  

 

 

 

 
 

5.1 Consumer Services 

Consumer Services has risen from $11.256 billions in FY08 to 

the current level of $13.28 billions for FY10. This is expected 

to reach 51.42 % and 51.56% of total revenue for FY 2013 

and FY 2015 respectively as shown in Fig 2 and 3. 

 

5.2 Retail 
FMCG is one of the biggest advertisers on Internet. For our 

analysis, the FMCG includes advertisers from consumer 

goods such as soaps, detergents, powder, cosmetics, personal 

care, beverages, processed food, edible oil  etc and Consumer 

Durables. All consumer durable items like Air Conditioners, 

Refrigerators, TV, Audio systems and excluding IT and 

Mobile products are categorized as Consumer durables in our 

analysis. 
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5.3 Auto 
Auto industry is another big contributor to online ads. Auto 

vertical covers all advertisers from the automotive sector 

including OEM manufacturers, cars and passenger vehicle 

manufacturers, tyre manufacturers etc. 

5.4 Travel 
Travel industry is another big online advertiser and added as 

separate advertiser segment this year. Like BFSI and Auto  

advertisers, Travel is one of the evolved online advertisers, 

which is gradually moving from display to performance based 

advertising. 

5.5 Computing  
Information technology includes all those products and 

services for computing platforms including packages / 

customized software and services, PCs, laptops, servers, PC 

accessories, broadband, data cards and Internet services. It is 

estimated that its ad expenditure for year FY10 was $2.083 

billions or 8% of total revenue and is expected to decrease up 

to 3.69% and 1.11% of total revenue for the year FY13 and 

FY15 respectively. 

5.6 Media 
Online advertising for Media is defined as all advertising 

emerging from various websites related to Newspapers, 

magazines, gaming, email, portals, matrimony, job space etc. 

During FY10 , Media are estimated to have spent $1.041 

billions or 4% of total revenue. This expenditure is expected 

to godown to (approximately 1.32%) of total revenue. 

5.7 Financial Services 
BFSI sector has been one of the long standing advertisers on 

Internet. BFSI verticals covers all advertisers from financial 

companies including Banks, Non Banking Financial 

companies, Insurance companies, Asset Management 

Companies, Credit rating agencies and so on. It is one of the 

first advertisers to adopt performance based advertisements 

and performance based payment mechanism (such as pay per 

activations). Effect of economic slowdown is reflected in ad 

spent by BFSI segment. It is estimated that its ads spend for 

the year FY 10 was $3.124 Billions or 12% of total revenue 

and is expected to decrease by 8.7% of total revenue. 

5.8 Telecommunication 

Telecommunication is one of the biggest display advertisers. 

Broadly speaking, telecom related products and services 

include Pre Paid cards, mobile services, landline services, 

mobile phones, PDAs etc. It is observed that its ad 

expenditure 3.385 Billions or 13% of total expenditures. This 

expenditure is expected to grow by 25.02% of total 

expenditures in FY15. 

5.9 Others 
 It is estimated that it would be slightly grow from 12% of 

total expenditure for FY10 to 12.25% of total expenditures for 

FY15. 

5.10 Education 
Education sector is one of the fastest growing advertisers on 

Internet. Predominantly a display advertiser, Education 

vertical includes all education related ads such as those by 

Educational institutes, coaching classes, schools, colleges and 

universities etc. 

5.11 Online Marketing Activities 
Social media marketing has been on the rise, as one of the 

prime online marketing activities among online advertisers. It 

is observed that email marketing is done by companies with 

the help of their internal databases. Spending on email 

marketing campaigns is not as common, as compared with 

spending on Social Media marketing. Other conventional 

Online marketing activities such as SEO, SEM Advertising 

are still the most common forms of online marketing among 

advertisers. 

5.12 Advertising on Social Networking  
Social Networking Sites (SNS) have gained large user base in 

the past two to three years. Large numbers of advertisers are 

now moving towards SNS for their marketing activities. 

These could be branding activities like “Follow the Company” 

on a social networking site or it could be advertising on the 

same. 

6. CONCLUSION 

On-line market       ers require to understand the implication of 

various parameters guiding this fragmentation basis of the 

consumer behavior. The challenge for a marketer is to have a 

deeper understanding of every medium so that they can 

selectively target right customers for their message delivery. E-

Advertising eliminates the middlemen and provides brands 

online with the unique opportunity to have a direct relationship 

with their customers.   

Data mining tools calculate future trends and behaviors, 

allowing businesses to make proactive, knowledge-driven 

decisions. Since Cluster analysis is explanatory, but the results 

of cluster analysis can be difficult to interpret. As numeric 

data of several years had been shown according to the IAB 

Revenue reports, The last 8 years data made a common 

cluster. Therefore, by applying regression technique on same 

cluster, the expected results have been found and investments 

can be made according to these analysis. 
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