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ABSTRACT

Most important visible component of the internet contains millions of web pages waiting to present
information on an amazing collection of topics. The search engine has played an increasingly important
role. Nowadays, the search engine based string matching has inbuilt troubles like a low accuracy,
inadequate individual support, duplicates document and replica of hyperlinks in the user profile and so on.
This work introduced a method against previously proposed personalized query clustering method by other
authors. Experimental results show that a profile captures and utilizes both user’s replica and non-
replicated cluster-content and links. The non replica of hyper, sub-hyperlinks and cluster-content perform
the best of among results. An important result from the experiments is that profiles with replica of links can
increase the separation between similar and different queries. The separation provides a clear threshold
value for a LINGO clustering algorithm to terminate and improve the overall quality of the resulting query
clusters and hyper, sub-hyper links to improve search engine performance through user profile.

Keywords—search engine, user profile, replica, hyperlinks, sub-hyperlinks

1. INTRODUCTION For example, a user who prefers information
about fruit on the query “orange” may prefer the
Many commercial search engines return information about JAVA beans for the query
roughly the same results for the same inquiry, “beans.” Personalization strategies employed a
regardless of the user’s real interest. Since single large user profile for each user in the
queries submitted to search engines tend to be personalization process. Existing click through-
short and imprecise, they are not likely to be able based user profiling strategies can be categorized
to express the user’s accurate needs. For into document based and concept-based
example, a farmer may use the query “beans” to approaches [10]. They both assume that user
find information about growing delicious beans, clicks can be used to infer user’s interests,
while JAVA programmer may use the same although their implication methods and the
query to find information about JAVA beans. outcomes of the inference are different.
Since users are usually unwilling to explicitly Document-based profiling methods try to
provide their replication [12]. Due to the extra estimate users’ document replication [12,14]. On
manual effort, recent research has focused on the the other hand, concept-based profiling methods
automatic learning of user replica from user’s aim to derive topics or concepts that users are
search histories or browsed digital documents highly interested in [4]. While there are
and the development of customized systems document-based methods that consider both
based user queries. The various user profiling users’ positive and negative preferences, to the
strategies are involved in engine personalization best of user’s knowledge, there are no concept-
and it is observed by the following problems in based methods that are considered both positive
existing strategies. Most personalization methods and negative preferences in deriving user’s
focused on the creation of one single profile for a topical interests.
user and applied the same profile to all the user’s
queries. We believe that different queries from a Search engine searches the internet based on
user should be handled differently because a important words and required information [3].
user’s preferences may vary regarding queries. They keep an index of the words they find and
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where they find them. They allow users to look
forwards or combinations of words found that
index. Search engine will index hundreds of
millions of pages and respond to tens of millions
of queries per day. During the retrieval process
search engine will provide many result based on
page rank and user profile logs [5,6,7]. This
work focuses more on the replication of cluster-
content, hyper and sub-hyperlinks are eliminated
and recover the user profiling identical links in
the user logs. It will improve the performance of
the search engine user profile. The main
advantage of a clustered solution is automatically
recovered from failure that is recovery without
user intrusion. Semantic web search s
predominantly taking places while searching
content in the web.

LINGO algorithm is chosen as suitable for
the work [1]. Various areas of research have
been explored in relation to search results
clustering. In terms of clustering algorithms, the
Suffix Tree Clustering algorithm introduced the
use of recurring phrases in document snippets as
a method of identifying similarity between
documents [14]. Lingo uses a similar approach
for labeling clusters [1,8]. Many algorithms have
been proposed that extend or improve on the
suffix tree clustering approach [12]. The related
areas of research include new approaches for
identifying document similarity, based on the
standard term frequency—inverse document
frequency (tf-idf) weight formula [7,11]. The
metasearch engines, which combine results from
various search engines before clustering the
results [2,3]. Supervised clustering algorithms
have been proposed that use learning to improve
the cluster label generation process [12]. A
general comparison of various clustering
approaches can be found in data-centric system.
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2. SYSTEM ARCHITECTURE AND WORK
FLOW

Interaction Layer

| User query | | Query extraction |

Middle Layer and data processing layer

| Data processing || Cluster analysis |

Query processing Profile management

Information Extraction layer

Session

. Common
tracking

profile

Individual
profile

Figure 1. System Architecture

Interaction layer: Interaction layer is mainly
about data user interaction, this layer can be
divided into two independent parts the
module stores and accesses common profiles
and individual profiles with User query and
Query extraction. 2. Middle layer: Normally,
the clustering analysis module assembles the
results from sort module, it generates
category labels, and then the results are put in
a proper category to provide to users [5,3].
Middle layer can be roughly divided into four
modules Data preprocessing, Cluster analysis,
Query processing and Profile management. It
will interact the intermediate transaction
processing. 3. Information extraction: The
function of session tracking interactive layer
is to provide users an easy-to-use interface to
user profiles. Individual and Common user
profile created and it is involved to calculate
the weight of the word and match with user
keyword content. The result value is stored
into a Database.
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Figure 2. Functional frame work flow graph
3. ALGORITHM

/** Phase 1: Preprocessing */

for each document in the user profile for DB

{

do text filtering;

identify the document's language and keyword
content;

apply stemming;

mark stop words;

}

/** Phase 2: Feature extraction */

discover frequent cluster-content and hyper, sub-
hyperlinks;

/** Phase 3: Cluster label induction */

use LSI to discover abstract concepts;

for each abstract concept

{
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Find matching cluster-content and hyper, sub-
hyperlinks;
}

compare similar cluster labels;

remove replicated cluster-content and hyper,
sub-hyperlinks and user queries

Store the content and hyper, sub-hyperlinks in to
DB

4. CLUSTER ANALYSIS IN THE SEARCH
RESULTS

Lingo [1,11] is particularly suited to solving the
problem of search result clustering. Unlike most
other algorithms, it first attempts to discover
cluster-content and hyperlinks for future clusters
and only then proceeds to assigning each cluster
with matching documents of DB. This reversed
process, compared to other search results
clustering algorithms, allows Lingo to partially
avoid the trap of verbally unexplainable clusters.
The hyperlinks have verbally unexplainable
clusters so that LINGO is more suitable for the
cluster analysis.

4.1 PREPROCESSING
4.1.1 Text filtering

In the text filtering step, all terms that are useless
or would introduce noise in cluster labels

are removed from the input documents. Among
such terms are:

« HTML tags (e.g. <table>) and entities (e.g.
&amp;) « non-letter characters such as "$", "%"
or "#" (except white spaces and sentence markers
such as "', " or 'I).  Note that at this stage the
stop-words are not removed from the input
documents. Additionally, words that appear in
snippet titles are marked in order to increase
their weighting further phases of clustering [5].

4.1.2 Language identification

Before proceeding with stemming and
stop words marking, for each input document
separately, LINGO tries to recognize its
language. In this way, for each snippet,
appropriate stemming algorithm and stop list can
be selected [9]. This step is immensely important
for two main reasons. First of all, it may be
inconvenient for the users to choose manually
the appropriate language version of the
clustering algorithm. With the automatic
language recognition there is no need for the
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users to trouble with such choice. Secondly, for
many queries it is unreasonable to stick to one
language only as documents in a mixture of
different languages may be returned.

4.1.3 Stemming

In this step, Twenty five required
stemmer is available, inflection suffixes and
prefixes are removed from each term appearing
in the input collection. It guarantees that all
inflected forms of a term are treated as one single
term, which increases their descriptive power.
LINGO is the best algorithm for using English
and Polish stemming. This work follows the free
Java implementation of Porter Stemmer along
with LINGO algorithm [9].

4.1.4 Stop words removal

Although stemming alone does not
present any descriptive value, stop words may
help to understand or disambiguate the meaning
of content (compare: "he is a great man and he is
a man of great"). That is why we have decided to
retain them in the input documents, only adding
appropriate  keywords. This will enable the
further phases of the algorithm to e.g. filter out
cluster-content and hyper, sub-hyperlinks ending
with a stop word or prevent the indexing stop
words at all.

4.1.5 Feature extraction

In LINGO, the data on which the
normal clustering algorithms work is built of
words, rather than single letters as in the
examples. In this way, as a result, terms and
keywords along with the number of their
occurrences are returned. In the final step of the
feature extraction keyword content, terms and
hyper, sub-hyperlinks that exceed the term
frequency threshold value are chosen. We have
empirically established that for best accuracy of
clustering, the value of the threshold value
should fall within the range between 0 and 1.
The fairly low values of these boundaries result
from relatively small sizes of the input
documents (i.e. snippets). A summary of all
parameters of LINGO and its default values are
used.
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5. USER PROFILING TECHNIQUES

The aim of user profile modeling is to
describe user’s action of browsing website and
searching information. The profiling process will
provide knowledge and information best meeting
users’ needs. User profile consists of common
user profile and individual user profile [3,4,8].

5.1 Common User Profile

Need of describing common action of a
group while individual user profile only
describes individual user’s action. This hierarchy
framework could be further divided into
individual user profile and common user profile.
When a new user registers, he should select a
group to which he belongs, his individual user
profile inherits some will attribute from the
group’s common profile. Common user profile is
defined as CP = (CI, WL, IP) and CI = (GID,
NAME, DE, GID) GID is the unique ID of this
group. NAME is the current group’s name while
DE is some other description information of the

current  group. WL = ((W,WE,),
(W2 WE)),...c....... ) Wi denotes a word in the
category label hierarchy, WEi denotes the

current word’s weight, and its definition is
shown in the following formula:

1 . n
WE — F ...... 1
[ " count(weu(k) wi>F)_4) ®

(wi > F)Ezl) count(weu(k) (wi > F) Ezl) are

the number of times in which situations that the
weight of word Wi is greater than threshold
value F.  F may be given a proper value like
0.05,0.1, ...1

5.2 Individual User Profile

Individual user profile is defined as UP
= (Ul, P, UPL) and Ul = (UID,UN,UD) P =
<CP,NIP>UID is the unique ID of an individual
user; UN is the current user’s name.

While UD is some other description information
of the current user. CP is the pointer pointing to
the common user profile of the group to which
the individual user belongs, and NIP points to
the next node of the user profile link list in the
same group. UPL= (( UW1,UPW1,UWE1 ),
(UW2, UPW2, UWE2,, ) ,...... ) UWi denotes a
word. UPWi denotes the category label that the
word belongs to. UWEi is the weight of the
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current word UWEi can get a negative value
while WEi can only get a plus value. Assuming
that a user has done m times searching, and this
user has clicked n websites in a special search.
UWEi is calculated in the way shown in the
formula bellow

n .
1 >4 Cik
UWEi=— . k=1
m max{Zk::LCjk,j:l,Z, ......... }

Ci is the number of times that the number of “i”
word emerges in the number of “k” website
=1 Ci 1s a formula to count the number of
times that the number of “i” word emerges in all
the n websites. max{¥}_; Cjx,j = 1,2,.......}
denotes the max number of times of all words.
The formula above may describe well a keyword
importance in all searches. Finally, remove the
replica of cluster-content, hyper, sub-hyperlinks
and store in to the data base.

6. EXPERIMENTAL
DISCUSSIONS

RESULTS AND

A precise user profile can significantly
improve a search engine’s performance by
identifying the information needs for individual
users. The techniques make use of click-through
data to extract from Web-snippets to build
concept-based user profiles automatically. The
user profiling strategies were evaluated and
compared with the existing personalized query
clustering method. Initially, interaction between
users can be mined from the concept-based user
profiles to perform collaborative filtering. This
allows users with the same interests to share their
profiles. Subsequently, the existing user profiles
can be used to predict the intent of unseen
queries, such that when a user submits a new
query, personalization can benefit the unseen
query. Soon after, the concept-based user
profiles can be integrated into the ranking
algorithms of a search engine so that search
results can be ranked according to individual
user’s interests.

The following results works on the user
profile and improves the performance of search
engine. Before and after removal of replica in the
user profile are shown in terms of sub-hyperlinks
and cluster-content received from the database.
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Table 1: Before removal of replica in cluster-content,
hyper and sub-hyperlinks with threshold value 0.05

l'otal number of user clicks
Keywords URL R
Clicks Cluster- [Sub-hyper [Hyper

ontent [links links
Apple Btock 60 30 4
Bearch Engine 57 75 5
Laptop nformation | 32 30 2
Bioluminescence Mersion 34 35 4
Web nc 55 30 5
Lingo Algorithm 35 30 3
Engineering College 40 25 -
Pod nfo 30 35 -
Cluster Content 54 33 -
fuery processing Query 45 35 4

Table 2: After removal of replica in cluster-content,
hyper and sub-hyperlinks with threshold value 0.05

l'otal number of user clicks
Keywords URL
YW Clicks Cluster- [Sub- hyper |Hyper
ontent [links links
Apple Stock 43 36 4
Bearch Engine 40 81 5
Laptop nformation | 15 36 2
Bioluminescence Mersion 17 41 4
Web nc 38 36 5
Lingo Algorithm 18 36 3
Engineering College 23 31 -
Pod nfo 13 41 -
Cluster Content 37 39 -
fuery processing uery 28 41 4
80
70 4 _ W AppleStock
B Search Engine
60 -+
< B Laptop Information
® Bioluminescence Version
40
B Webinc
A0 W Lingo Algorithm
20 Engineering College
10 iPad Info
(1] R— A elal Cluster Content
No.of Cluster No.of Sublink No.of Clicks query processing Query
Content Clicks Made by User

Figure 3: Before removal of replica with threshold
value=0.05
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90 Table 4: After removal of replica in cluster-content,
20 ® Apple Stack hyper and sub-hyperlinks with  threshold value 0.1
70 W Search Engine
50  Laptop Information URL lotal number of user clicks
50 W Bioluminescence Version Keywords Clicks Cluster- [Sub- hyper |Hyper
40 W Web Inc ontent [links links
30 - ® Lingo Algorithm g\pp|e Btock 17 55 4
| ] Enghicering College Search Engine 20 |110 5
10 iPad Info
Lapt f ti 13 60 2
0 Sy S Cluster Content z-ip op- n Or-ma on
No.of Cluster No.of SubLink  No.of Clicks query processing Query Bioluminescence \ersion 20 45 4
Content Clicks Made by User Web nc 17 30 5
Lingo Algorithm 20 50 3
Figure 4: After removal of replica with threshold Engineering College 20 40 -
value 0.05 Pod nfo 17 45 -
. Cluster Content 23 35 -
The key\_/vords and hyperlinks have huery processing uery 17 50 7
some replicated links and cluster-contents are
unlikely to be found in the data base. Unlike the "
majority of the links and the keyword contents o = Apple stock
that are used in the search engine log data base is o m Scarch Engine
having replication, which comprise of carefully o = LaptopInformation
edited keyword and links to reflect a specific W = Bloluminescence Version
table 1 and Table 2. Before and after the removal i = webine
. . W Lingo Algorithm
of replica of keyword content and links are 2 osineer
. . ngineering College
shown in the table with threshold value value 10 iPadinfo
0.05. Figures 3 and 4 clearly describe the total 0 i Aol B cister content
number Of C|uster-c0ntent, hyper and Sub hyper Mo.of Cluster No.ol?tgb Link  No.of Clicks ® query processing Query
Contant Clicks Made by User

links before and after the removal of the replica
are not reply any remarkable changes.

Table 3: Before removal of replica in cluster-content,
hyper and sub-hyperlinks with threshold value 0.1

I'otal number of user clicks
Keywords URL b ~ -
Clicks Cluster- [Sub- hyper [Hyper
ontent [links links
Apple ptock 68 40 4
bearch Engine 62 70 5
Laptop nformation | 48 32 2
Bioluminescence ersion 42 35 4
Web nc 63 25 5
Lingo Algorithm 70 25 3
Engineering College 72 27 -
Pod nfo 41 35 -
Cluster Content 54 32 -
luery processing PRuery 46 36 4
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Figure 5: Before removal of replica with threshold

value 0.1
120
® Apple Stock
100
m Search Engine
80 W Laptop Information
W Bioluminescence Version
60
B Web Inc
a0 | ® Lingo Algorithm

Engineering College
20 -
l iPad Info
0 | I el o
Mo.of Cluster No.of SubLink  No.of Clicks
Contant Clicks Made by User

Cluster Content

W gquery processing Query

Figure 6: After removal of replica with threshold
value 0.1

Tables 3 and Table 4 show the result
with threshold value value 0.1. The observation
made by the Figure 5 and Figure 6 illustrates the
number of sub-hyper links click is been
improved compare with the threshold value
value 0.05 and other cluster-content reduced
remarkably. It is understood that, it has some
replica.
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threshold value value 1 will be the peak value
Table 5: Before removal of replica in cluster-content, that returns more sub-hyperlinks and few cluster-
hyper and sub-hyperlinks with threshold value 0.5 content. From the result it is observed that when
the threshold value value increased the number
[otal number of user clicks of cluster-content is reduced and the number of
URL ~ _ . .. i
Keywords Clicks Cluster |\~ hyper |Hyper sub hy_perlmks_ is increased. Subsequently sub
links links hyperlinks are increased.
ontent
Apple btock 72 42 4 00
bearch Engine 65 73 5 . = Apple Stock
Laptop nformation | 50 34 2 W Search Engine
N R N 200 W Laptop Information
Bioluminescence \ersion 42 35 4 m Bioluminescence Version
eb nc 63 25 5 10 = Web Inc
_ingo A'go”thm 70 25 3 100 W Lingo Algorithm
Engineering College 72 27 - 50 EF':{:::"RC""“Q
Pod nfo 41 35 B 0 +— . Cluster Content
Cluster Content 54 32 - No.of Cluster No.of SubLink  No.of Clicks query processing Query
Contant Clicks Made by User
Juery processing Puery 46 36 4

Figure 8: After removal of replica with threshold

Table 6: After removal of replica in cluster-content, value 05

hyper and sub-hyperlinks with  threshold value 0.5

- Table 7: Before removal of replica in cluster-content,
[ otal number of user clicks hyper and sub-hyperlinks with  threshold value 1
URL Cluster
Keywords Clicks Sub- hyper [Hyper :
links links Fotal number of user clicks
ontent URL Cluster
hpple Stock 2 |25 4 Keywords | cjiks [ |SUE hyper Hyper
bearch Engine 3 180 5 ontent |<® INKs
L aptop nformation |0 0 2 Apple btock 72 42 4
Bioluminescence }ersion 3 0 4 bearch Engine 65 73 5
Web nc 2 0 5 L aptop nformation | 50 34 2
Lingo Algorithm 2 145 3 Bioluminescence ersion 42 35 4
Engineering College 1 0 - Web nc 63 25 5
Pod nfo 2 0 - Lingo Algorithm 70 25 3
Cluster Content 1 0 - Engineering College 72 27 -
jluery processing Puery 1 0 4 Pod nfo 41 35 -
Cluster Content 54 32 -
80 fluery processing Puery 46 36 4
70 |_ m Apple Stock
Search Engine . .
60 :Lalmfn;mm Table 8: After removal of replica in cluster-content,
50 - _ hyper and sub-hyperlinks with  threshold value 1
Bioluminescence Version
0 W Web Inc
3 E = Lingo Algorithm lotal number of user clicks
0 Engineering College URL Cluster
10 iPad Info Key words Clicks |S_UE' hyper r'yi?er
o = - ol Cluster Content ontent INks Inks
Mo.of Cluster  No.of SubLink  Mo.of Clicks query pracessing Query Apopl b Kk 1 500 4
Content Clicks Made by User i pp e ptoc
bearch Engine 1 500 5
Figure 7: Before removal of replica with threshold raptop nformation | 0 0 2
value 0.5 Bioluminescence (/ersion 1 450 4
Web nc 0 0 5
Table 5 and Table 6 also show that the Lingo Aigorithm | 1 350 3
total number of cluster-content is being reduced Engineering College 1 400 B

subsequent threshold value value 0.5. The
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Pod nfo 0 0
Cluster Content 0
juery processing Puery 0 4
80
70 |_ m apple Stock
m Search Engine
60
0  Laptop Information
5
® Bioluminescence Version
an
W Web Inc
30 W Lingo Algorithm
20 Engineering College
10 iPad Info
o allal Cluster Content
No.of Cluster  No.of Sub Link  No.of Clicks query pracessing Query

Content Clicks Made by User

Figure 9: Before removal of replica with threshold
value 1

o Apple Stock

W Search Engine

® Laptop Information

W Bioluminescence Version

W Web Inc

W Lingo Algorithm
Engineering College
iPad Info

500
400
300 |—
200 ‘
100 ‘
: L

No.of Cluster No.of SubLink  No.of Clicks
Contant Clicks Made by User

Cluster Content

guery processing Query

Figure 10: After removal of replica with threshold
value 1

Table 7 and Table 8 show that the peak value of
the maximum threshold value value 1. From the
Figure 9 and Figure 10 we understood that, the
sub-hyperlinks shows peak maximum value,
consequently, Number of cluster-content is
almost near to null.

Let’s look into the profile mechanism
every time a user submits a query request,
system arranges and assembles the searched
results according to user profile to provide user
well-organized information. A special search
result containing websites about “Keywords” has
already been added into the common user profile
and these websites will be arranged towards the
front of the result website list. On the other hand,
websites relevant to “Cluster-content and sub-
hyperlinks” also be arranged at a proper location
in all websites relevant to “keyword” according
to the weight of the word in individual user
profile.

In the profile management the capacity
of individual and common user profile shouldn’t
be too large, if the capacity is too large, search
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engine’s speed will be seriously slowed down.
To avoid the slow down, we will remove the
replica of the cluster-content and hyperlinks and
store into the common user profile. If the user
required more links and cluster-content to be
viewed, they are recommended to use the
threshold value value 0.05 or 0.1. If the user
required indistinguishable cluster-content and
hyperlinks then sub-hyperlinks, they may use
threshold value 0.5,1.

7 CONCLUSION

This paper has made some
investigations about removing replica of hyper,
sub-hyper links and keyword cluster-content.
More number of cluster-contents are replicated
however, at the same time the number of sub-
hyper links is being increased. Sub-hyper link
does not offer much replication. The user profile
log replica free access has been improved
reasonably in the threshold value 0.1 than 0.05.
Consequently, the threshold value value 0.5 and
1 will produce replica free user profiles at the
same time the sub-hyperlinks are identical. So,
that it will increase instead of decreasing in
number in the results. It provides the most
relevant document and the quality of searching
has improved.
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