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Abstract: Due to the enhanced capabilities to generate and collect data from varied sources, a tremendous amount of data has flooded 

every part of our lives.  This explosion in stored data has created necessity of new techniques and tools for filtering such data into 

meaningful information known as data mining, also be referred as knowledge discovery from data (KDD). In terms of the scalability, 

Web is growing exponentially and obvious increase in redundancy of information as well. Various forms of data in unstructured, semi-

structured and structured form is augmented to Web every minute. Due to this scattered and distributed nature of Web it is very 

challenging to surf the Web using alone search engines and plain browsers. Recommender systems (RS) are a type of information 

filtering system that seek to predict the 'rating' or 'preference' that user could give to an item under consideration. Recommender system 

is defined as a decision making strategy for users under complex information environments. Recommender systems have become 

prominent issue of research in recent years, and are being used for variety of web domains. All Recommender Systems (RS) apply 

techniques and methodologies of Data Mining (DM) for information extraction such as Similarity measures, Sampling, Dimensionality 

Reduction, Classification, Association-Rule- Mining (ARM) and Clustering. Recommender Systems (RS) typically apply techniques and 

methodologies from other neighboring areas such as Human Computer Interaction (HCI) or Information Retrieval (IR).   
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I. INTRODUCTION  
 
 Today, we are living in the data age. We are amongst the networks flooded with terabytes or petabytes of data. Vast amount 

of data collected daily regarding variety of aspects. To analyze such data is an important need. This necessity has led to the birth of data 

mining. Data mining has an important place in today’s world. It becomes an important research area as there is a huge amount of data 

available in most of the applications. This huge amount of data must be processed in order to extract useful information and knowledge, 

since they are not explicit. Data Mining is the process of discovering interesting knowledge from large amount of data. Data mining can 

be viewed as a result of the evolution of information technology. Many people treat data mining as a term knowledge discovery from 

data(KDD) while others view it merely an essential step in the process of knowledge discovery. This KDD process is an interactive 

sequence of the steps: data cleaning, data integration, data selection, data transformation, data mining, pattern evaluation and knowledge 

representation. Early four steps are different forms of data preprocessing where data are prepared for mining. So we can view it as 

process for discovering an interesting patterns and knowledge from large amount of data. Data mining functionalities involves 

characterization and discrimination, associations and correlations, classification and regression, clustering analysis. Data mining is a 

dynamic and fast growing field with great strengths touched each area of every field. Data mining is a process of extraction of useful 

information and patterns from huge data. It is also called as knowledge discovery process, knowledge mining from data, knowledge 

extraction or data /pattern analysis. 
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Figure 1- Data mining in knowledge discovery process 

 

 

II. WEB MINING 

 With the explosion of the data over the Internet, WWW has become a powerful platform to store, disseminate and retrieve 

information to find useful knowledge by data mining. Due to the properties of the huge, diverse, dynamic and unstructured nature of 

Web data, Web data research has encountered a lot of challenges, such as scalability, multimedia and temporal issues etc. Web users 

faces the major issues with this information overload. Typical problems mentioned in Web related research and applications are Finding 

relevant information, finding needed information, Learning useful knowledge, Recommendation/personalization of information. Web 

Mining can broadly be divided into three categories according to the kinds of data to be mined:   

• Web Content Mining   

• Web Structure Mining   

• Web Usage Mining   
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Figure 2– Taxonomy of Web Mining 

 

 Web content mining is the task of extracting knowledge from the content of documents on World Wide Web like mining the content 

of html files. Web document text mining, resource discovery based on concepts indexing or agent-based technology fall in this 

category.   

 Web structure mining is the process of extracting knowledge from the link structure of the World Wide Web.   

 Web usage mining, also known as Web Log Mining, is the process of discovering interesting patterns from web access logs on 

servers. The Taxonomy of Web Mining is given in Figure 2. 
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III. INFORMATION RETRIEVAL (IR)  

 

 Over the many years people have realized the importance of archiving and finding information. Information retrieval (IR) deals 

with the representations, storage, organization of, and access to information items. IR consists mainly of determining which documents 

of a collection contain the keywords in the user query. Information retrieval plays a vital role in web search engines to access most 

relevant information according to the user's input query. It is a mainstream and the basics of web search engines. 

 

IV. RECOMMENDER SYSTEM (RS) 

 

 Recommender systems are information filtering systems that deal with the problem of information overload by filtering vital 

information fragment out of large amount of dynamically generated information according to user’s preferences, interest, or observed 

behavior about item. Recommender system has the ability to predict whether a particular user would prefer an item or not based on the 

user’s profile. 

 Recommender systems are beneficial to both service providers and users. They reduce transaction costs of finding and selecting 

items in an online shopping environment. Recommendation systems have also proved to improve decision making process and quality. 

In e-commerce setting, recommender systems enhance revenues, for the fact that they are effective means of selling more products. In 

scientific libraries, recommender systems support users by allowing them to move beyond catalog searches. Therefore, the need to use 

efficient and accurate recommendation techniques within a system that will provide relevant and dependable recommendations for users 

cannot be over-emphasized. 

 Web recommender systems personalizes web search according to user information need using users’ previous interaction with 

related and similar items. The advantage of the recommender systems is that it overcomes information overload problems on huge size 

web during web information retrieval. It helps users to find expected information by filtering items relevant to the web user. The filtering 

techniques used in recommender systems are mainly classified as: Content based, Collaborative based, hybrid and social network based 

approach as shown in figure 3. 
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Figure 3- Anatomy of different recommendation filtering techniques. 

 

4.1 Content based filtering  

 

 Content-based technique is a domain-dependent algorithm and it emphasizes more on the analysis of the attributes of items in 

order to generate predictions. When documents such as web pages, publications and news are to be recommended, content-based 

filtering technique is the most successful. In content-based filtering technique, recommendation is made based on the user profiles using 

features extracted from the content of the items the user has evaluated in the past. 

 

4.2 Collaborative filtering 

  

 Collaborative filtering is a domain-independent prediction technique for content that cannot easily and adequately be described 

by metadata such as movies and music. Collaborative filtering technique works by building a database (user-item matrix) of preferences 

for items by users. It then matches users with relevant interest and preferences by calculating similarities between their profiles to make 

recommendations. Such users build a group called neighborhood. A user gets recommendations to those items that he has not rated 

before but that were already positively rated by users in his neighborhood. Recommendations that are produced by CF can be of either 

prediction or recommendation. Prediction is a numerical value, Rij, expressing the predicted score of item j for the user i, while 

Recommendation is a list of top N items that the user will like the most as shown in Fig. 4. The technique of collaborative filtering can 

be divided into two categories: memory-based and model-based. 
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Figure 4 - Collaborative Filtering Process 

 

4.3 Hybrid filtering 

 

 Hybrid filtering technique combines different recommendation techniques in order to gain better system optimization to avoid 

some limitations and problems of pure recommendation systems. The idea behind hybrid techniques is that a combination of algorithms 

will provide more accurate and effective recommendations than a single algorithm as the disadvantages of one algorithm can be 

overcome by another algorithm. Using multiple recommendation techniques can suppress the weaknesses of an individual technique in 

a combined model. The combination of approaches can be done in any of the following ways: separate implementation of algorithms 

and combining the result, utilizing some content-based filtering in collaborative approach, utilizing some collaborative filtering in 

content-based approach, creating a unified recommendation system that brings together both approaches. 

 

 

V. APPLICATION OF WEB RECOMMENDER SYSTEMS 

 

 Today, the recommender systems are being used in various domains such as e-governance, e-business, e-commerce, e-library, 

e-learning, e-tourism, e-resource services, e-banking, etc. In e-governance for (G2C) Government to citizen model, ICT is used for 

strengthening the relation between governing authorities and citizens by providing cost effective e-services efficiently. E-business 

recommender systems generate information related to product and services for business users. In e-commerce, the online 

recommendations are generated to guide the users for purchase of products. Recommender systems in e-library help the users to locate 

intended information and knowledge sources effectively. E-learning recommender systems help users to select the specific course and 

learning material. E-tourism recommender systems provide the information to tourist about various possible destinations with cost 

effective accommodations. E-resource service recommender systems allow users to share the video, documents, audio, images on the 

web to share users with similar liking or interests. 

 

VI. CONCLUSION  

 

 Recommender systems open new opportunities of retrieving personalized information on the Internet. Recommender systems 

are used widely to cater to users’ information need in various domains and it also helps to recover the problem of information overload 

which is a very common phenomenon with information retrieval systems. It enables users to have access to products and services which 

are not readily available to users on the system. Basic recommendation techniques used on web are Content based, Collaborative, Social 

network and Hybrid. The recommender systems have been applied in various domains like e-learning, e-commerce, e-shopping, e-

tourism, etc. The developer of a RS for a certain application domain should understand the specific facets of the domain, its requirements, 

application challenges and limitations. Only after analyzing these factors one could be able to select the optimal recommender algorithm 

and to design an effective human-computer interaction. 
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