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ABSTRACT

The rapid expansion of data on the web has largely increased the problems associated with efficient searching and
retrieval of the required data. To resolve the ineffectiveness of information retrieval systems query expansion
technology is employed. This research details different storage techniques along with the personalization techniques
and the data filtering techniques. Finally the study concludes by presenting a comparison of different
recommendation techniques used for query expansion. Moreover, the main focus is laid on the expansion of queries
by using each user’s profile and search history. This study will enable to retrieve the search results in accordance
with the interests of people. Furthermore, it will enhance the efficiency of the search process and the search engine
quality will be complemented to a great extent.
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1. INTRODUCTION
Mostly the users pose short queries that seem ambiguous and remain unable to retrieve efficient results. The users
make use of short keywords that enhance the ambiguity of query being posed by the user. Executing such queries
does not provide does not retrieve the required information and thus the user feels uncomfortable. The queries are
also recommended to the users and a proper solution of this problem is the analysis of the behavior of the user and
mimic the pattern for query transition that are adopted by users who succeed in finding the needed information [1].

Query expansion is a process in which query is expanded by using some additional keywords to make the query
more representative and clearer. The addition of extra keywords has shown to improve the search results [2-4].
There are many researchers that firmly agree on a point that the primary cause of the lack of effectiveness of
information retrieval system is inaccuracy of the query formed by the just few keywords that lack the information
need of the user [5]. The main motivation behind query expansion is the removal of ambiguity of and the clarity of
information need by adding few more words in the query [6].

1.1 Personalized query expansion

In the past few years query expansion has gained importance in literature [6-9] . The information need of the users is
satisfied by providing query term suggestion by taking inti consideration the interest of user. The personalized
search systems not only retrieve the documents that are relevant to the query terms but also that are relevant to the
user interest.

The main feature of this system is the provision of personalized suggestions thus the logs of the user interest are
maintained for suggestion of query terms. A vital issue in personalized query expansion is the recording and storing
of personalized data .User profile is maintained by some systems (or user model) [10] , whereas aggregate view of
the data used is maintained by some other systems [11, 12].

1.2 Techniques for storage of user’s data

Several techniques and data structures that are used to represent the information about usage and user are grouped in
to two types. A technique in which feature vector is made, it is vector made up of term and associated [13].The
second way to express the user information id semantic network [6]. In this technique the words and their
semantically associated terms are named as nodes and associated nodes and the weights are assigned to them and the
links between them.
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Result adaption or query adaption or both could be used for the personalization of the information retrieval systems.
In result adaption the results are ranked according to the interest of user [13, 14]. On the other hand in query
adaption the query of the users is expanded to make it clearer and to retrieve relevant results [15]. Various
techniques are used for query expansion including co-occurrence based technique [6, 15, 16], and thesaurus based
techniques [8]. In personalized query expansion additional terms are used from individual user profiles to make
query results better.

2. RELATED WORK

Personalized web has been studied extensively. There are many approaches that make use of query log and the click-
through analysis [7, 9]. There are numerous systems that explore data on desktop and as well as external resources
[8, 15]. Various techniques also exist that focus on user task and activity log [14, 16]. This technique is being
implied in commercial search engines [11]. Personalization has two approaches in general. Another approach was
developed to learn about the user’s interests from tags and their bookmarks, then ranking of the results is done
according to user’s interest [13]. [8] had investigated about personalized search result soon the basis of user’s social
relations, then ranking is done according to the social relations of the user. [14] investigated data gathering from
numerous online social systems for making personalized adaptable. An interest profile of each user was created by
combining different social information streams and then ranking of results is done on the basis of different
compound scores. Although the work of this group is attractive, the results tend to be unsatisfactory if relevant
results are not retrieved instead of complex methodology.

3. PERSONALIZATION TECHNIQUES
Different refining strategies are used for personalization like ontology model, computational intelligence and data
extracting methods.
1. Data Mining Techniques: A method which extract interesting patterns of information from a bundle of data
in order to find relevant data is known as data mining. clustering, association rule mining and classification
are some methods of personalization [17-19]

2. Clustering: A method which divided data into clusters or groups, similarities in between clusters are
decreased whereas within each cluster are increased that will help to identify people with common interests
depending on the user's profile.

3. The creation of association rules, a common data mining technique used in the design of recommender
systems, defines item-to-item correlations by connecting database items that have a certain relationship
[18]. When a database is being evaluated, it poses a challenge for association rule-based systems to produce
suggestions since larger item sets are still unable to meet the minimum requirements of constraints. The
method of dimensionality reduction could be used on the dataset in order to minimize this problem [18].
Clustering can analyze the user patterns and can form peer groups, while the association rules can be used
to discover patterns between these items, Classification is used to incorporate all this information for
making a recommendation [18]. Classification depends on set of “training data”. Each category based on
browsing history, demographics of consumer is given a label, and this is used to train the model. Once
each label is optimized through the training steps, real user data is input, and the appropriate
recommendations are given [20].

4. Web Mining Techniques: it define as retrieval of intriguing patterns from online information sources is
known as web mining [21]. The several methods utilized for web mining.

5. Useful data, information, and knowledge can be gleaned from the content of online pages via web content
mining, has two category that are named as web search results mining and web page mining. Web page
mining discovers the patterns directly from the web page’s content [22, 23]. Whereas Web structure mining
shows the structure of the web sites and show the way they are connected. The links of web structure
mining are named further as internal and external link [24].
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Using an Ontology Based Personalization method

Ontology is formal specification and description of knowledge (a set of concepts and the relations between
them in their domain) [25]. It gives common understanding of topics that are to be communicated between
systems and users [26]. Personalized ontology [27] is conceptual model that specifically describes the
background knowledge of user. Web users may have varied expectations for the same query search [28]. A
general personalization framework based on the conceptual modeling of user’s navigational behavior was
also presented [24].

Filtering strategies are methods for removing information from massive amount of information by making
use of automated techniques prior to recommendation of data to end user.

A.  Content Based Filtering Technique: Content-based filtering systems are entirely based on individual
preferences of users [23]. The system tracks the behavior of each user and then recommend that they are
like user interests of past. Vector similarities such as cosine similarity could be used, and prediction could
be done based on interest of user for particular item [29].

B. Rule Based Filtering Technique: Decision tree is drawn to show various rules. In this a set of questions
are asked from users, questions are derived from decision tree. This approach fails to make
recommendations for those patterns that do not exist in the association rules.

C. Collaborative Filtering Technique: The opinion of the user is predicted, and recommendations are
offered on the basis of opinions of users and opinions of other similar minded users.

A summary of all the recommendation techniques is given and their advantages and disadvantages are
listed.
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4. CONCLUSION

The systems for retrieving information are now being used in all departments and custom-made is used to make the
information more relevant. An overview of recommendation systems and personalization strategies was provided in
this work. Many suggestion systems have been developed based on content-based refined, collaborative refined and
an algorithms of hybrid recommendation. Additionally, their admiring benefits and drawbacks have been discussed.
In research, the system which suggest user benefits and interest, is growing day by day. The usage of specialist big
data platforms with appropriate mining techniques for personalization is required due to the necessity for improved
accuracy and processing massive volumes of different information.
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