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Domainwise Web Page Optimization Based On
Clustered Query Sessions Using Hybrid Of Trust
And ACO For Effective Information Retrieval
Dr. Suruchi Chawla
Abstract: In this paper hybrid of Ant Colony Optimization(ACO) and trust has been used for domainwise web page optimization in clustered query
sessions for effective Information retrieval. The trust of the web page identifies its degree of relevance in satisfying spec ific information need of the user.
The trusted web pages when optimized using pheromone updates in ACO will identify the trusted colonies of web pages which will be relevant to users
information need in a given domain. Hence in this paper the hybrid of Trust and ACO has been used on clustered query sessions for identifying more
and more relevant number of documents in a given domain in order to better satisfy the information need of the user. Experiment was conducted on the
data set of web query sessions to test the effectiveness of the proposed approach in selected three domains Academics, Ent ertainment and Sports and
the results confirm the improvement in the precision of search results.
Index Terms: Information Retrieval, Search engines, Personalized Web Search, Clustering, Information Scent, Trust, Ant Colony Optimization .
————————————————————

INTRODUCTION
Information on the web is huge in size and growing
continuously hence it is a big challenge to identify the relevant
web pages for a specific information need of the user.
Research has been done for better personalizing the web
search of the user using various techniques. [4][15] [20] [69]
[14] [63] [12] [34] [68] [64] [50][49] [38] [51] [52] [53][54]
[55][37]. It is found that hybrid of optimization technique Ant
Colony Optimization (ACO) and trust have been applied
successfully in various domains and results proved promising.
In [65] ACO algorithm is adopted in trust model in order to
simulate trust relationship between cloud entities in cloud
computing. In [22] trust evaluation model is developed in P2P
networks. In [5] ant algorithms have been applied to estimate
the degree of trust between nodes in mobile adhoc networks.
In [56] ACO algorithm has been used for reaching optimality in
grid scheduling problem. In [10] a hybrid of ant colony system
for predicting the recommendations in trust based
recommender system is proposed which considers all the
target item ratings along the solution path rather than just
stopping and using the first rating found in the search
process. In [59] a optimized and trusted routing in MANET is
proposed where nodes with trust value above the threshold
value are considered for routing and finally optimization is
done using ACO to yield more optimized performance. It is
found that hybrid of ACO and trust shows promising results in
various domains but it is realized in this research that benefit
of this hybrid can be used in query log mining for web page
optimization in a given domain in order to identify relevant
documents for effective web information retrieval. Thus in this
paper hybrid of ACO and trust has been proposed for web
page optimization using clustered query sessions. The
significance of using hybrid of Trust with ACO is that use of
trusted web pages for optimization will increase the quality of
colonies of web pages identified using ACO and will identify

the web pages relevant to the information need of the user in a
given domain. These trusted colonies of web pages in a
specific domain when selected for recommendations will
retrieve more and more relevant documents and improve the
precision of search results. Thus user response to trusted web
pages is captured to update the trust and pheromone of
clusters and is used for identifying more and more trusted
colonies of web pages for further recommendations. This
process of recommendations and optimization continues till
the web search is personalized to the information need of the
user. Since the ratio of relevant documents to retrieved
documents is increased hence web search will soon converge
to information need of the user effectively. The flowchart of the
proposed work is shown below in Fig 1.
Experiment was conducted on the data set of web search
query sessions captured in three domains Academics, Entertainment and Sports and the results confirms the improvement
in the precision of search results. The rest of sections are organized as follows. section 2 discusses the related work, section 3 describes the background required for understanding
the proposed approach, section 4 explains the proposed approach of Domainwise web page optimization using hybrid of
trust and ACO for effective Information Retrieval, section 5
presents the experimental study to analyze the effectiveness
proposed approach and section 6 concludes the paper.
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in online service oriented environment. ACO is a nature inspired metaheuristic for the solution of hard combinatorial optimisation (CO) problems. A metaheuristic is a generalpurpose algorithmic framework that defines the heuristic methods which can be applied to different optimization problems
with relatively few modifications. [27][29][28][30] ACO has
been used to solve many optimisation problems such as sequential ordering [21], scheduling [6], assembly line balancing
[7], probabilistic travelling salesman problem (TSP) [35] , DNA
sequencing [8] , 2D-HP protein folding [3] and protein-ligand
docking [33]. In [31] Ant Colony Optimization (ACO) is applied
to build query association graphs from the query logs for the
purpose of query recommendation. In [48] clustering based on
ants is used to access to a variety of collaborative learning
agent groups so as to fully mobilize the enthusiasm of collaborative learning team members. In [62] the ant colony optimization is applied on the log data to build an adaptive domain
model automatically in order to satisfy user‘s information request effectively in more structured collections such as digital
libraries, local Web sites, and intranets. In [39] combination of
ant based clustering and fuzzy c-means is proposed. In [57]
model is proposed which combines the ACO and Fuzzy logic
to generate the list of recommendations to online users based
on the comparison of the user‘s navigational behavior with
other user‘s data. In [47] an ACO algorithm is developed called
Ant-Recommender System which sense pheremones found
on their clusters in order to determine the best cluster for recommending the items with in clusters of user profiles. In [36]
recommender system is proposed based on collaborative behavior of ants by integrating trust between users. The hybrid of
ACO and trust has been applied in various domains and
shows promising results. It is found no work has been done
which uses the hybrid of ACO and trust for effective web page
optimization based on query log mining. The advantage of
using hybrid of ACO and trust in query log mining for web
page optimization is that it generates recommendations of
relevant web pages using ACO based optimization on trusted
colonies of web pages. Thus in this paper a novel approach is
proposed using ACO and trust in query log mining for effective
personalized web search. It is found in [53] that the performance of the Personalized Web Search was improved when
converted into optimization problem and solved using Ant Colony optimization techniques by replacing the pheromone in
ACO with Information Scent. In this paper work in [53] has
been extended to apply the hybrid of trust and ACO in query
log mining for identifying trusted colonies of web pages for
recommendations in order to personalize the web search of
the user more effectively.

3 BACKGROUND
Fig 1. Shows the flowchart of the proposed approach of Domainwise web page optimization using trust and ACO .

2. RELATED WORK
It is found that recommender system can be more effective by
incorporating trust than traditional collaborative filtering.
[41][46][32][9][60]. In [40] trust based recommender system is
proposed using both trust metric and similarity metric. In [44]
trust propagation model is proposed using number of hopes in
trust propagation and the trust value is calculated between
source to destination participant. In [36] a method is proposed
for generating recommendations by trusted friends only. In [16]
a novel trust model is developed based on recommendations

3.1 Trust
The concept of Trust has been gaining increase amount of
attention in research communities like online recommender
system. A trust is defined as social phenomena and the model
of trust for artificial world like web is based on how trust works
between people in society.[1] Although vast literature on trust
has grown in various areas of research with varying meaning
of trust but a complete formal unambiguous definition of trust
exists rarely in the literature.[11] In [61] the general properties
of trust in e-services were surveyed and analyzed and the
general properties of trust are listed as follows:
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• Trust is relevant to specific transactions only.
• Trust is a measurable belief.
• Trust is directed.
• Trust exists in time.
• Trust evolves in time, even within the same transaction..
• Trust between collectives does not necessarily distribute to
trust between their members.
• Trust is reflexive,
• Trust is a subjective belief.

ISSN 2277-8616

(3). This vector is modeling the information need associated
with the ith query session.
𝑄𝑖 =

𝑛
𝑑=1

sid

∗

Pid ∀𝑖 ∈ 1. . 𝑚 (3)

The k-means algorithm is used for clustering resulting query
sessions keyword vectors and the criterion function is used for
measuring the quality of resulting clusters. [45][66][67]

3.2 Information Scent
Information scent is the sense of value and cost of accessing
a page based on perceptual cues with respect to the information need of user. Information Scent is measure of degree of
relevancy of clicked URLs with respect to the information need
of the user. [42][43]

3.3 Ant Colony Optimization
ACO is inspired from the social behavior of ant colonies as the
ants colonies forage for food starting from their nest to the
food source using pheromone lying on the paths to the food
source. Ants communicate with each other indirectly through
chemical called pheromone released by the ants on their path
to food source. [23][24][2] In ACO, artificial ants construct the
solution to problem represented in the form of construction
graph GC (V, E), where V is a set of vertices and E is a set of
edges. Ants move from vertex to vertex along the path while
constructing solution to the problem. The algorithm for ACO is
given below [58]
Algorithm 1: Basic flow of ACO [25]
1. Represent the solution space by a construction graph.
2. Set ACO parameters and initialize pheromone trails
3. Generate ant solutions from each ant‗s walk on the construct
pheromone trails.
4. Update pheromone intensities.
5. Go to step 3, and repeat until convergence or termination condi

3.2.1 Information Scent metric
The Inferring User Need by Information Scent (IUNIS) algorithm is used to quantify the Information Scent sid of the pages
Pid clicked by the user in ith query session [13][17]. The information scent sid is calculated for each clicked page Pid in a
given query session i for all m query sessions identified in
query session mining as follows

As per the flow of ACO algorithm, the objective of ACO‘s third
step is to construct the path of the ant from source to destination by making local optimal choice at each point of decision
using probability rule. The probability rule makes use of pheromone trail intensities and heuristic information. The paths
constructed by the ants are then used in next step to update
the pheromone trail on the paths visited by the ants. [19]

In [18] the ―trust‖ is defined as the reliability of a partner profile
to deliver accurate recommendations in the past. Two models
of trust called profile and item level are described for generating reliable and accurate recommendations. Thus this trust
has been incorporated into collaborative recommendation
process and hence generates trust-based weighting and trustbased filtering, both of which can be used with either profilelevel or item-level trust metrics. It is found that use of trust values has the positive impact on the overall prediction error rate
thus significantly reducing the prediction error rate and thereby
improves the prediction accuracy.

sid = PF.IPF(Pid) * Time(Pid)i 1..md 1..n
PF.IPF(Pid )  fPid /max(fPid ) * log(M/mPd)
d  1..n

(1)
𝑃 𝑖𝑗𝑘 𝑡 =
(2)

𝜏𝑖𝑗 𝑡

𝛼

∗ 𝜂𝑖𝑗

𝛽
𝑙𝜖 𝑁𝑖𝑘

𝜏𝑖𝑙 𝑡

𝛼

∗ 𝜂𝑖𝑙

𝛽

, 𝑗 ∈ 𝑁𝑖𝑘

𝑃 𝑖𝑗𝑘 𝑡 = 0, 𝑗 ∉ 𝑁𝑖𝑘 (4)

PF.IPF(Pid ) : PF correspond to the page Pid normalized frequency fPid in a given query session i where n is the number of
distinct clicked page in session i and IPF correspond to the
ratio of total number of query sessions M in the whole data
set to the number of query sessions m Pd that contain the given
page Pd.

Time(Pid)

: It is the ratio of time spent on the page P id in a
given session i to the total duration of query session i.[49]
3.2.2 Generation of Query sessions keyword vector for
Clustering
Each query session keyword vector is generated from query
session containing the clicked URLs where each clicked URLs
are those URLs which user clicked in the search results of the
input query before submitting another query. The query session keyword vector Qi of the ith session is defined as linear
combination of TF.IDF content vector of each clicked page P id
scaled by the weight sid which is the information scent associated with the clicked page Pid in session i. That is formula




Where:
𝑃 𝑖𝑗𝑘 𝑡 is the probability of the kth ant to move from node i
to node j at the tth iteration/time step.
th
 𝑁𝑖𝑘 is the set of nodes in the neighborhood of the k ant
th
in the i node.
𝑃 𝑖𝑗𝑘 𝑡 = 0, 𝑗 ∉ 𝑁𝑖𝑘 means the ants are not allowed to move to
any node not in their neighborhood. The neighborhood defi𝛼
nition is problem-specific. 𝜏𝑖𝑗 (𝑡) is the pheromone amount
on the arc connecting node i and node j, weighted by 𝛼 .
𝛽
𝜂𝑖𝑗 (𝑡)
is the heuristic value of the arc connecting node i
and j, weighted by 𝛽 . 𝛼 and 𝛽 are weight parameters that
control the relative importance of the pheromone versus heuristic information. The fourth step of ACO algorithm performs
the updation of pheromone trails. In the beginning of the optimization, the pheromone value of all arcs on the constructed
path is initialized to the constant value 𝜏0 . The pheremone
trails are updated in two ways as defined in eq 5 and eq 6.
Initially pheromone trails on the paths decreases due to eva198
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poration factor of pheromone where evaporation rate is usually
set to be sufficiently fast in order to favor new area of search
space and avoid the premature convergence to local optimum.
Secondly the pheromone trail on the arcs of the visited path
are increased directly proportional to quality of the path. This
pheromone updation process increases the probability of the
quality paths to be followed by the more ant in future while
finding solution to the problem. The quality paths include solution component that were either used by the many ants in the
past or was at least followed by the ant which produces high
quality solution[19][26]
𝜏𝑖𝑗 𝑡 + 1 ← 1 − 𝜌 ∗ 𝜏𝑖𝑗 𝑡 +

𝑘
𝑚
𝑘=1 ∆𝜏 𝑖𝑗

∆𝜏 𝑖𝑗𝑘 𝑡 = 𝑄/𝐶 𝑘 𝑡 , 𝑖, 𝑗 ∈ 𝑇 𝑘 𝑡 (6)

𝑡

∀𝑖, 𝑗 ∈ 𝐴, 0 ≤ 𝜌 < 1
(5)

∆𝜏 𝑖𝑗𝑘 𝑡 = 0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
Where Q is an application-specific constant, m is the number
of ants, A represents all arcs of the problem of construction
graph, C k t is the overall cost function of tour T k t constructed by the kth ant at the tth iteration, and T k t is the set
of all arcs visited by ant k at the iteration t. Other variations of
ACO, however, restrict pheromone depositing to the arcs of
the best tour T best only.

4

DOMAIN WISE OPTIMIZATION OF WEB PAGES USING
HYBRID OF TRUST AND ACO FOR EFFECTIVE
PERSONALIZATION OF WEB SEARCH.

In this paper an approach is proposed for clusterwise optima
zation of trusted clicked web pages using ACO for effective
personalized web search. The trust metric is used to identify
those web pages which have been clicked most of the time
and is relevant to the information need of the user. These
trusted web pages are selected for recommendations and the
user‘s response to recommended trusted web pages are captured along with the updation of pheromone value in order to
optimize the relevant web pages in a given domain.The use of
trusted web pages for optimization increases the quality of
web pages colonies identified using ACO based on pheromone value as the updation of pheremone value corresponding to user‘s clicks to web pages will be more reliable since
only trusted web pages are selected for recommendations to
the user. Thus the precision of recommended search results is
improved as the ratio of relevant documents to the total retrieved documents is increased. The processing of proposed
approach is divided into two phases Phase I and Phase II. In
Phase I offline processing is performed and In Phase II online
processing is performed. During offline processing, the query
sessions on the web are transformed into keyword vector using information scent and content of clicked URLs. The query
session keyword vectors are clustered using k-means algorithm. Each cluster is associated with clicked URLs which satisfy similar information need on the web. The clicked URLs in
a given cluster is associated with the trust and pheremone
value where information scent is used to initialize its pheremone value and trust is initialized to zero. Each cluster is associated with trust defined status which is initially false indicating that trust is initially undefined and it becomes true when
cluster is selected for recommendation.

ISSN 2277-8616

Offline Preprocessing
1. Data Set Collected on the Web is preprocessed to get
the Query Sessions.
2. For each clicked URLs in the query session, the Information Scent Metric is calculated using Eq. (1)
3. Query sessions keyword vector is generated from
query sessions using Information Scent and content of
Clicked URLs using Eq. (3).
4. k-means algorithm is used for clustering query sessions keyword vector.
5. Each cluster i is associated with the mean keyword
vector clusteri_mean.
6. For each cluster i the initial value of pheromone is
calculated as follows
a.
Each clicked URLs of the user query session is
associated with the initial pheromone value
τpheremoneclickedURLs 0 = Information Scent of the Clicked
URLs. ∆τURLs =0. where ∆τURLs is the quantity trail substance (pheromone in real ants) laid on Clicked URLs by
the kth user/ant between time t and t+n;
b.
For each distinct clicked URL in the given cluster identify 𝜏𝑎𝑣𝑔𝑝 ℎ𝑒𝑟𝑒𝑚𝑜𝑛𝑒𝑈𝑅𝐿𝑠 0 which is calculated over
all the query sessions present in the given cluster.
7. Clicked count and recommended count are defined
for each distinct clicked URLs and are initialized to zero
in the list L associated with each cluster
8. Initialize Trust(ClickedURLi)=0 for each distinct clicked
URL in the List L associated to each cluster i.
9. For each cluster i the initially the trust is undefined
InitialTrustDefined (i)=false
During online processing, the users are assumed as ants that
have some information need to be satisfied. The user‘s clicks
to the recommended trusted web pages are used to update
the pheromone of clicked URLs with the information scent of
the clicked pages. The pheromone of clicked web page is dynamic which will be increased or decreased with time depending on the number of clicks it receives and for how much time
it remain unclicked. At the same time trust values of clicked
urls and cluster is updated. Thus the relevancy of the clicked
URLs measured using trust and pheromone is not static but
changes dynamically depending on user response to the recommended clicked URL. Thus the optimization of trusted
clicked URLs using ACO recommend more and more relevant
web pages for a specific information need and personalizes
the user search effectively.
Online Processing
1. The input query is used to find the most similar cluster.
2. For each cluster i the similarity is measured using the
formulae
MatchScorei(input query , clusteri)= sim(input query ,
clusteri_mean)
3. Identify the most matching cluster i.
4.
if for the selected cluster i the InitialTrustDefined(i)=true then
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a.

Identify the clicked URLs in selected cluster i
whose Trust value Trust(ClickedURLi)>= 𝜀
and store it in list L .
Else if MatchScorei(input query , clusteri)>0.5 and intitaltrustdefined(i)=false
i. InitialTrustDefined(i)=true
ii. Identify the clicked URLs in selected
cluster i whose avgpheremone >=
threshold(ρ) and store it in list L
Else
i.
Msg ―No Trusted Recommendations. Terminate
the current session, Initiate new search session‖
.
ii.
Goto step 1.
5. The list L is presented to the user in decreasing order of
their pheremone value.
6. The Recommendedcount of the recommended URLs in
list L are incremented by 1.
7. The user response to the recommended URLs is
tracked and stores it in current user profile.
8. For each recommended URL clicked by the user, the
ClickedCount of the corresponding recommended URLs
is incremented by 1.
9. The trust value of the recommended URLs are updated
as given below.
Trust(URLi)={1- Distrust(URLi)| where Recommendedcount(URLi)!=0}
Distrust(URLi) = { (Recommendedcount (URLi )ClickedCount (URLi))/ Recommendedcount (URLi ) }
10. For each clicked URL of the current user session if
present in the selected clusters, then pheromone value
of the clicked URLs w.r.t current user profile will be added to the average pheromone value of the corresponding clicked URLs in selected cluster i in order to update
its average pheromone value.
𝜏𝑎𝑣𝑔𝑝 ℎ𝑒𝑟𝑒𝑚𝑜𝑛𝑒𝑈𝑅𝐿𝑠 _𝑖𝑗 𝑡
= 1−𝜌
× 𝜏𝑎𝑣𝑔𝑝 ℎ𝑒𝑟𝑒𝑚𝑜𝑛𝑒𝑈𝑅𝐿𝑠 _𝑖𝑗 𝑡 − 1
+ 𝜏𝑗 𝑡
where j is the URLs clicked by the current user at time t and
present in the selected cluster i. This is for all j where j is the
clicked URLs of the current user and j  selected cluster i and
𝜏𝑗 𝑡 is the information scent of clicked URL j in the current
user session. 𝜏𝑎𝑣𝑔𝑝 ℎ𝑒𝑟𝑒𝑚𝑜𝑛𝑒𝑈𝑅𝐿𝑠 _𝑖𝑗 𝑡 is the average pheromone
of the jth clicked URL in ith cluster.
11. If the user request for the next result page
a. Model the partial information need of the current user profile using the information scent and
content of the URLs clicked so far in his partial
user profile and obtain the user session keyword vector current_usersessionvectort.
b. The similarity is measured for each ith cluster
using the formulae
MatchScorei(clusteri,
current_usersessionvectort)=
sim(current_usersessionvectort,clusteri_mean )
12. Identify the most matching cluster i.
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5 EXPERIMENTAL STUDY
Experiment was conducted on the data set of user query sessions collected on the web. The architecture is developed using JADE, JSP and database Oracle to generate the data set
of users query sessions on the Google search results and performs the personalization of web search based on clustered
query sessions. In order to capture the dataset of user query
sessions on the web, the user is required to enter the input
query through a GUI based interface of the architecture. This
input query is passed on to the Google search engine API, and
the search results are retrieved and displayed along with the
check boxes on the user interface.The Fig 2 shows the search
results for input query ―hindi songs‖. The user clicks, on the
retrieved search results, are captured through the check boxes
displayed on the GUI and are stored in the database.

Fig. 2. Shows the Google search results for the input query
“hindi songs”.
The experiment was performed on duo core processor with 2
GB RAM under Windows XP using JSP, JADE and Oracle. In
the experimental set up for evaluating the performance of Personalized Web Search using ACO and Trust,the following parameters set as follows. The values of the threshold value of
Trust 𝜀 is set to 0.5, the pheromone evaporation factor 𝜌 =0.5
as the experiments was conducted with different value of parameters based on the preprocessed collected data set, where
the value of 𝜌 𝜖 [0,1) (Dorigo, 1992), and Information Scent
lies in [0,1]. It is further found by setting the value of 𝜌 below
0.5, the evaporation rate of the pheromone is not effective
enough to the capture the changing user‘s need in the clustered query sessions, therefore the pheromone evaporation
factor is set at 𝜌 =0.5. The Agents are developed in JADE to
perform the Offline processing associated with proposed approach. The tf.idf vector of the clicked URLs of the query sessions are fetched using the Web Sphinx Crawler and loaded
into database using oraloader. The clustering agent developed
in the JADE is executed to generate query session keyword
vector using Information Scent and clustered them using kmeans algorithm. It performs the initialization of the trust of the
clusters and the clicked URLs of the query sessions. The pheromone value 𝜏 of each clicked URLs in the query sessions is
initialized to its Information Scent .Snap Shots of the execution
of Clustering Agent is shown in Fig 3.

13. Goto step 4.
End
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mance, the test queries were chosen in three domain Academics, Entertainment, Sports. The number of test queries in the
three domains was 25 in Academics, 25 in Entertainment and
25 queries in Sports. During online searching, these test queries were issued in each of the selected domain to the GUI
based interface to retrieve the personalized search results with
ACO and trust/with ACO/with trust. The average precision is
computed by determining the relevant documents retrieved in
the personalized search results.

Fig. 3. Shows the execution of clustering agent clustering the
query sessions keyword vectors.
During Online processing, the input query is issued to GUI
based interface designed each for both Personalized Web
Search with ACO and trust/with ACO/with Trust only based on
the same clustered query sessions dataset. In Personalized
Web Search with Trust and ACO, the input query is used to
find the cluster most similar to the information need of the current user. The resultant set of the high trusted clicked URLs
associated with the selected cluster are recommended and
displayed in the GUI Interface as shown in Fig 4.

Fig. 4. Shows the Personalized Search Results using ACO
and trust
The users clicks to the personalized search results are tracked
to capture the user‘s profile and dynamically update the pheremone and trust associated with the stored clicked URLs.
This dynamic updation of the pheromone of the trusted clicked
URLs using ACO optimizes relevant set of clicked URLs for
each identified information need associated with the clusters.

5.1 Results & Discussion
The performance of the Personalized Web Search using ACO
with Trust is evaluated from the average precision of personalized search results generated by the proposed approach and
compared with Personalized Search Results with ACO proposed in [53] and trust in [51]. In order to evaluate the perfor-

Fig. 5. Compares the average precision of personalized
search results in Academics, Entertainment and Sports domain using ACO/Trust /ACO and Trust.
The experimental results are shown in Fig 5.The obtained results were also analyzed using statistical paired t-test for average precision of PWS( ACO and Trust) with PWS(with ACO
/with trust ) with 74 degrees of freedom (d.f.) for a combined
sample as well as for all three categories (Academics, Entertainment and Sports) with 24 d.f, 24 d.f and 24 d.f. The observed value of t for average precision of PWS(ACO and
trust) with PWS( ACO) was 57.53 and with PWS(trust) was
44.48 for a combined sample. Value of t for paired difference
of average precision of PWS(ACO and trust) versus PWS(with
ACO ) and PWS(with trust) was 48.03 and 20.03 for academics, 35.97 and 40.44 for entertainment , 39.22 and 25.98
for sports categories . It was observed that the computed t
value for paired difference of average precision lie outside the
95% confidence interval in each case. Hence Null hypothesis
was rejected and alternate hypothesis was accepted in each
case and it was concluded that average precision is improved
significantly using proposed Personalized Web Search with
ACO and Trust due to increase in the number of relevant documents to the retrieved documents.Thus the improvement in
the precision of search results shows the effectiveness of
PWS with ACO and Trust in comparison to PWS( with ACO
only/with trust only).

6 CONCLUSION AND FUTURE WORK
In this research an approach is proposed for personalized web
search using Trust and ACO. The use of trusted web pages for
optimization identifies identifies the colony of web pages frequently accessed by the users with similar information need.
Thus the optimization of trusted clicked urls will retrieve more
and more relevant documents and improves the precision of
search results. Experiment was conducted on the data set of
web query sessions collected in the three domains entertainment, academics and sports. The results show the significant
201
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improvement in the precision of search results and personalize
the web search effectively by catering to the information need
of the user. In future this work can be extended to reduce the
dimensionality of clustered query sessions in order to reduce
the computational complexity and further improve the performance of the proposed system.
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