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Abstract: 

Web is being continuously increasing greatly for information retrieval and it is to be found difficu lt to extract the relevant 

informat ion in less time. Sometimes only with the help of query; search engine does not able to understand user search intend . 

Thus Query recommendation can be used to help user to state exactly their information need. There are variou s methods based on 

history of users and snippets to retrieve the information. But these methods fail to satisfy users need. Therefore, user preference 

and synonyms also could be efficient along with the query; so that search engine can return appropriate result to meet users’ 

informat ion needs.  Snippet based method with incorporating user preferences and synonyms results the URLs fo r given query, 

and also it ranks the clicked URLs at the top of the result based on user profile. The performance of the syste m shows that the 

snippet based with incorporating user preference and synonyms give better and effective recommendation for all types queries as 

compared to previous methods including low frequency queries.  

 

General Terms: Query Recommendation. 
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1. INTRODUCTION 

 

Nowadays the growth of internet is increased with increase of 

size and popularity and the assembly of large scale volumes of 

web data, thus it is difficult to extract the relevant informat ion 

that have been used in wide range of application. Many novice 

users faces the difficu lty to get the required informat ion 

although they use most efficient search engines such as 

Google, Bing, MSN, so on. Search engine has gain more 

success and the growth of internet resources is increasing as 

the web is a repository of large scale updated informat ion. The 

web search engine helps user to exploit the required  

informat ion based on user query. For this purpose search 

engine provide platform to the users to specify their 

informat ion need in the form of queries simply as list of 

keywords. This keyword based approach of user interface 

causes lots of troubles for search engine in searching process. 

As user queries are treated as the most important factors, 

because they are considered as a only interface for users to 

access the web pages. User information needs are considered 

as complicated, because their queries are usually simple, short 

and possibly ambiguous; which cannot describe their 

informat ion needs more clearly. User queries are important in 

finding the relevance between the query and document. But the 

terms in the query are not always describes the informat ion 

needs of user as these may have ambiguous meaning or user 

may specify short formed or ill formed queries. According to 

the survey most of the queries are short and imprecise. So that 

many search engines provides query suggestions techniques to 

reformulate the users query. Such as Google’s “Searches 

related to”, Yahoo’s “Also Try” and so on. In this the 

suggestions are basically related to ambiguous original query, 

so the ambiguity is still p resent in the result. This lead a 

challenge in searching techniques of web, which fails in  

understanding of users information need behind queries. 

Somet imes it becomes difficu lt for search engines to 

understand informat ion need from only queries, so that click 

through log data can be used. By this means, users can exactly  

state their information need by clicking recommended links 

rather than inputting new queries [6]. As shown in the study 

done by C. Silverstein on Alta Vista Query Log that more than 

85% of queries contain less than three terms and the average 

length of the queries are 2.35 terms. On the other hand the 

ambiguity of language play essential role, as the users often 

fail to organize appropriate terms for their search query, so as 

the search engine returns mismatch results to the same topic 

and also faces the problem for synonyms and polysemous 

words that exist in language. Thus query recommendation 

function helps user to recognize their short formed and 

possibly ambiguous queries and return appropriate result to 

satisfy the user informat ion need [6]. Currently the query 

recommendation has been widely used by the users to satisfy 

their information needs. According to the survey, it has been 

observed that up to 78% user changes their queries with search 

engine recommendation function if they cannot have 

satisfactory results for their query. There has been lot of work 

done for improving result of search engine based on users 

previous query log data and click behavior so that search 

engine can locate popular queries which are similar to current 

query either in content or in click context  [3].  These methods 

end with suggesting user to adopt a similar and/or frequently 

adopted query also fails to exactly understand users’ 

informat ion need and also does not consider current users 

search intent into account as they believe that current user 

shares similar interest as other user with the same query. These 

methods also produce improper recommendation for low 

frequency query as not much candidate queries for them. In  

order to solve all these problems and give better results as 

recommendation which can satisfy users information need, we 

must have to understand the way to express the users’ 

informat ion need. For better recommendation the query must 

be formulate properly and well organized manner with more 

exact meaning. If we observe the way user search on web, then 

we will come to know that when user clicks certain search 

result returned by search engine, it does not always mean that 

user is interested in the resultant document as because she/he 
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has not yet viewed the resultant document. Instead the 

assumption is the user must be interested in the snippets of the 

corresponding document because it is the snippets that are 

actually shown to and read by user. The users’ informat ion 

needs are described in the interaction with search engine, 

specifically, in the snippets which they have been ever clicked  

for the results. Thus on the basis of these assumption, a snippet 

based query recommendation framework with user preference, 

location and synonyms information is presented, which include 

global scale and local scale snippets. Along with this, the 

keywords list is extracted from clicked snippets to make 

effective recommendations by using TF based model. 

Differently this query recommendation method gives effective 

and more accurate results as compared to the history and only 

snippet based system. The rest of the paper is organized as 

follows. Section 2 gives literature survey on work done in 

query recommendation processing methods; section 3 explains 

the motivation for incorporating the user preference, location 

and synonyms in the snippet based query recommendation; 

then section 3 gives the motivation behind the system; working 

of users preference, location and synonyms into snippet based 

recommendation system has been explained in section 4;  

section 5 describes experimental setup with efficient results for 

recommendation of snippet based method. Finally conclusion 

and the future work is explained in section 6.  

 

2. LITERATURE REVIEW 

 

Recently many researchers have proposed different 

recommendation systems for online retrieval of informat ion 

using various methods. A literature survey is done to examine 

different approaches in order to ext ract essential features from 

query log data of search engine. And to present new approach 

for understanding current users search intend behind search. 

Recommendation system allows to learn user preferences and 

to make recommendations. Recommender system can be 

content based, Collaborative filtering based method, and 

hybrid, the system combines contents and collaborative 

filtering. Madhuri Potey et al. uses query log. The approach 

studied different methods based on the data mining. Also a 

comparative assessment has been done into the area of query 

log processing for efficient information retrieval. Moreover the 

approach classified web query search intent of user based on 

the knowledge extraction from query log analysis [1]. Ricardo 

Baeza-Yates et al. had proposed a method for suggesting list of 

related queries to user based on a query clustering process. 

This method not only discovers the related queries, but also 

ranks them according to a relevance criterion. This notion of 

query similarity has several advantages that it is simple and 

easy to compute. Moreover, it captures semantic relationships 

among queries by relating queries that are worded differently  

but stem from the same topic [2].  Silviu Cucerzan et al. had 

presented a method to suggest queries based on mining into 

post-query browsing behaviors referred as “search trails”. They 

used user ending pages of search trails to generate query 

suggestions. For each ending page of a user submitted query 

they identify queries from query logs that have these ending 

pages as one of their top 10 results and these queries are used 

for suggestions [3]. Shen Xiaoyan et al. proposed an effective 

approach for query suggestions. This approach accepts Chinese 

web query as input and the approach not only identify related 

queries already existed in the log of previously submitted 

queries of search engine but also use synonyms that are 

extracted from web based corpuses to construct new related 

queries. Also rank the queries according with degree of 

relatedness, freshness and effectiveness. This approach proves 

its effectiveness in recommending related queries for h igh 

frequency queries than that of low frequency query [4].  Yiqun 

Liu et al. had presented an approach to know how to detect 

user’s  actual information need by extract ing the snippets from 

the search engine log data. The idea of that system follows that 

if user click certain result from list then it shows that the user 

has read that particular snippet and interested in that snippet. 

But this system does not consider the location and preference, 

which is useful for improving the results of search. User 

preference plays an important role in case of polysemous word 

[6]. Marlene Goncalves et al. have included geo special feature 

into queries over the internet. They have developed a web tool 

that displays the result and proposed a new algorithm to 

evaluate location based skyline queries [7].  Pinyapong 

Sineenard et al. have presented query processing algorithms 

for time, place, purpose and personal profile. Also the 

relationship between time, place and purpose had been given. 

The basic rules to analyze the essential data and algorithms to 

query processing are proposed, with the personal profile for 

message filtering with push message facility [8]. Qi He et al. 

proposed a novel sequential query prediction approach to grasp 

a users’ search intent based on her/his past query sequence and 

its resemblance to historical query sequence models mined 

from massive search engine log data. Differently from 

previous work done where only single preceding query is used 

for prediction, this work considers variable number of 

preceding query and effectively captures more complex 

context informat ion for recommendation. The Results shows 

that the sequence-wise approaches significantly outperform the 

conventional pair-wise ones in terms of prediction accuracy 

[5].  C. Sumathi et al. proposed a session based approach 

where the proposed method is based on the users’ navigational 

patterns and provide recommendations to fulfill the current 

user’s  information need. This method had classified and 

matched an online user based on her/his browsing interests [7].  

 

3. MOTIVATION 

 

Different query recommendation methods suggest related 

queries by extracting information from clicked documents 

because these documents mostly contain users preference and 

related information. Different methods use previous query 

data, history of snippets. But these methods do not consider 

current user search intent exactly, also fail to recommend for 

low frequency query; because the snippet does not necessarily  

represent the full and exact meaning of the orig inal document. 

Therefore, the documents clicked by user are not always 

relevant to the proposed queries. Instead the corresponding 

snippets are likely to contain contents that are useful for user. 

User's are interested in the content of snippet because it 

contains keywords that are related to their informat ion needs.  

 

If we can locate these keywords, they can be adopted as 

recommendations to describe user's actual informat ion needs. 

Therefore, the major idea of the query recommendation 

framework is to locate keywords that appear in snippets 

clicked by user and can describe user's information need. 

Differently from previous recommendation methods, it relies  

on information extracted from users click-through process 

instead of the historical queries proposed by other users.  Thus 

in addition to the snippets of clicked documents, the user 

preference, location in formation and synonyms are integrated 

to improve the performance of search engine. So the 

recommendation system is expected to give more accurate 

recommendation based on input. 
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4. IMPROVED SNIPPET BAS ED QUERY 

RECOMMENDATION S YSTEM 

 

The user preference, location and extracted synonyms 

informat ion is applied in addition with the snippet. Working 

methodology of incorporate user preference, location and 

synonym into snippet based query recommendation system 

gives better recommendation result to satisfy user search 

intent. 

 

4.1 Incorporating User Interest and Location into snippet 

based Query Recommendation 

 

Recently more people have started using mobile phones to 

access informat ion they need at anytime from anywhere. In  

advanced mobile technology, location service lets user to 

quickly pinpoint their location. On the basis of user profile we 

can make proper recommendation by having users current 

search intent into consideration. The snippet based query 

recommendation method is focuses on the consideration that 

users current informat ion needs are described in snippets of the 

result which ever clicked by user because when user clicks 

certain search result, it  is probably means that user is interested 

in the snippets of the corresponding resultant document. As the 

snippets are actually read by users and not the resultant 

document because user has not yet viewed result page. The 

query recommendation tasks try to rank snippets which are 

related to the original proposed query on the basis of user 

profile. Users are interested in the content of snippet because it 

contains keywords that are related to their information needs 

and these are actually shown to and read by user. Therefore, 

the major idea of snippet based query recommendation 

incorporated with the users location is to locate keywords that 

appear in snippets clicked by users and can describe users 

informat ion need. Differently with other recommendation 

methods, it based on information ext racted from click-through 

log data instead of history. 

 

4.2 Incorporating Synonyms into snippet based Query 

Recommendation 

 

The synonym based recommendation is based on a snippet 

click models which tries to extract keywords appearing in 

users clicked snippets as recommendation; also the system try  

to rank snippets which are related to the original proposed 

query on the basis of user profile. If user clicks certain link 

then it means that user is interested in the content of snippet 

because it contains keywords that are related to their 

informat ion needs and these are actually shown to and read by 

user. Therefore, the major idea of synonym based query 

recommendation framework is to locate keywords that appear 

in snippets clicked by users and can describe users' informat ion 

need. Differently with previous recommendation methods, it 

relies on informat ion extracted from users' result click-through 

process instead of the historical queries fired by other users. 

Thus in addition with synonyms, user preference and location 

informat ion can be added to snippet based recommendation 

system. As in snippet based method if the user is at some 

specified location then the system does not consider the 

location of user and recommends without considering location. 

But in recommendation method location improves the 

accuracy in result along with keywords extract ion. Figure 1 

shows the working of snippet based query recommendation 

method incorporated with user preference, location and 

synonyms. 

 
Figure.1. Snippet based query recommendation system by 

incorporating user preferences, location and Synonyms  

 

The architecture of the system consists of three basic modules:  

1. User Interface Module  

2. Query Recommendation Module 

3. Synonyms Extraction Module 

 

1. User interface module: 

User interface module deals with the interaction process with 

the user. User interface module provides the way to 

communicate with user for knowing their s earch intent. By  

using this interfacing user preference, location and original 

query is taken by the system. Then the query is forwarded to 

the search engine click through log data. 

 

2. Query recommendation module: 

In Query recommendation task first for the query word 

snippets are extracted from the click through log data. Then by 

applying term frequency (TF) method the keywords are 

extracted from the snippets. Then user profile is created 

automatically with location pattern, click through pattern and 

the user preference; based on the user profile the 

recommendation URL links are re -ranked. 

 

3. Synonyms extraction module: 

Synonyms extraction module is used to extract the synonyms 

for the keywords in the snippets from the online synonyms 

services. The output of the module is then considered at the 

time of query recommendation. 

 

5. EXPERIMENTS AND RES ULTS  

 

For the performance evaluation of the incorporated user 

preference, location and synonyms with snippet based query 

recommendation system, the query recommendation system is 

run on configuration having Windows 7 with 4GB RAM. The 

snippet based recommendation method is implemented with 

java on android platform with android as a front end so that 

this can be work efficiently on mobile like other applications. 

For the system android works at front end and SQLite works at 

back end to store the database of application. Database is 

stored in the android device i.e AVD (Android Virtual Device) 

itself with the help of SQLite database. For this the Eclipse 

software development kit (SDK) is used, where Eclipse is an 

integrated development environment (IDE). An android 

emulator has been created with having query ranking and 

optimization as an application on it working in contribution 

with SQLite database. SQLite is considered as relational 

database management system [14]. For the implementation of 

http://en.wikipedia.org/wiki/Software_development_kit
http://en.wikipedia.org/wiki/Integrated_development_environment
http://en.wikipedia.org/wiki/Relational_database_management_system
http://en.wikipedia.org/wiki/Relational_database_management_system
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the system android is used as front end. The android SDK 

includes a mobile device emulator, a virtual mobile device that 

runs on our computer system. The emulator let us develop and 

test an android application without using a physical device. 

Also we can use this system as a mobile application on any 

android mobile device. In order to evaluate performance of the 

user preference, location and synonyms added snippet based 

query recommendation system, Google practical search 

engines database has been used and compared performance of 

incorporating location in snippet based recommendation with 

current search engine’s query recommendation performances. 

The evaluation is different from most previous researches 

where the performance of query recommendation is evaluated 

by how many percentages of users actually clicked these 

recommendations in practical environment. The snippet based 

query recommendation method adopts human-annotation 

based precision-recall metrics for evaluation.  Click-through 

data, user profile and location are adopted as metrics to 

evaluate the performance of query recommendation 

algorithms. User profile is built from click patterns, location 

patterns and user interest, all of which is available by user once 

the application is used by that user. For the snippet with 

location based recommendation, click-through data of an 

application is tracked by the applicat ion itself and stored by  

using SQLite database.  The presented recommendation 

method have used google search engines database, where 

global scale snippet is done by Google itself. For g lobal scale 

model all clicked snippets for certain query word are treated as 

a whole.  In this users information need is supposed to be 

related with the snippets. For local scale model each snippet 

for a query word is treated separately. In this the system uses 

Algorithm 2 which estimate the probability of keyword in  

representing users information need accurately. And the word 

with greater probability value will be considered for the 

recommendation. The recommendation method is incorporated 

with users’ location to provide more accuracy based that is 

based on input. For this latitude and longitude informat ion has 

been used.  The results of the snippet with location based 

recommendation system are shown in the form of URLs. It  

gives URLs because it represents the links from where the 

snippets are actually fetched from. In case if the user clicks on 

a URL then it appears again in the result then the URL would  

be ranked at the top of the list. This concept of snippet ranking 

is based on users profile. For location incorporated snippet 

based query recommendation the results shows that the URLs 

link generated are more preferred by users than the others. 

Most of the recommendation is provided by Google search 

engines match snippet based query recommendation algorithm 

results. In order to measure the performance of snippet with 

location based query recommendation the experimental setup 

is made with the Google search engine database with user 

profile, location information and click through data as metrics. 

For evaluation the same sample query has been fired to snippet 

with based recommendation system and measured the 

performance by posing the same query in practical search 

engine. The results are compared on the basis of page links that 

are common and the uncommon. After that the value of 

precision and recall parameter are measured. For example the 

given sample query, google has returned 11 results, and the 

location based query recommendation returned 22 results. 

Among these there are 9 URLs find common with both. Also 

the location based system have more relevant results at the top. 

Figure shows the representation of the result for sample query 

run on users location based query recommendation. Figure 2 

shows the Comparison of results of synonyms based query 

recommendation method with Google measuring page rank for 

few sample queries. It shows that the presented system also 

give better page rank using user preference, location and 

synonyms along with the query. 

 

 

Figure.2. Comparison of results of synonyms based query 

recommendation method with Google measuring for page 

rank metric for few sample queries  

 

6. CONCLUS ION AND FUTURE WORK 

 

Mostly many query recommendation systems try to use the 

previous queries which are similar in either manner with 

current query. But these methods lack to exactly understand    

users information need. In order to improve the performance 

user preference, current location of user and synonyms are 

added with snippet information. By analyzing the results 

returned by practical search engine and compared these results 

with user preference, location and synonyms based query 

recommendation system. It  has been observed that the 

presented query recommendation is more efficient. In addit ion 

to that the system performs better fo r low frequency query. In 

future, the work can be extended to make use of correctly 

identified intent for query rewriting to improve the 

performance of searching.  
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