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Relevance Ranking and Evaluation of Search
Results through Web Content Mining
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Abstract— Nowadays, most of the people rely on web search
engines to find and retrieve information. The enormous
growth, diverse, dynamic and unstructured nature of web
makes internet extremely difficult in searching and retrieving
relevant information and in presenting query results. The
aforementioned problem has given rise to the development of
web content mining. This paper proposes a correlation
algorithm for web content mining. In addition to relevance
ranking, this algorithm also detects redundant documents.
Removal of these redundant documents improves the quality of
search results by providing unique relevant information
Normalized discounted cumulative gain method is used for
evaluating this ranking algorithm. The experimental result
shows that this method ranks more than 90% of the relevant
documents accurately.

Index Terms—Correlation, NDCG, Relevant document,
Redundant document, Web Content Mining

1. INTRODUCTION

HE growth of the World Wide Web exceeded all

anticipation due to enormous amount of web pages
containing several billions of structured, semi-structured and
unstructured documents of various types. Therefore
developing powerful tool to extract relevant content from
this voluminous web has become a very difficult task.
Moreover, because of its dynamic nature, the use of the web
as a provider of information is unfortunately more complex
than working with static databases. Another important
aspect is the presentation of query results. Due to its massive
size, a web query can retrieve millions of resulting web
pages. Thus meaningful methods for presenting these large
results are necessary to help a user to select the most
interesting content. The aforementioned problems results in
the development of web content mining.

this uses the ideas and principles of data mining and
knowledge discovery to screen more specific data.
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Web content mining refers to the discovery of useful
information from web contents, including text, image, audio,
video, metadata and hyperlinks etc. Web content mining
also distinguishes personal home pages with other web
pages. Research in web content mining encompasses
resource discovery from the web, document categorization
and clustering, and information extraction from web pages.
Two groups of web content mining specified in [4] are those
that directly mine the content of documents and those that
improve on the content search of other tools like search
engine.

Correlation is the most popular and effective statistical
technique used for analyzing the behaviour of two or more
variables. The relation between variables can be verified and
tested for significance with the help of the correlation
analysis. In the proposed work, correlation analysis is used
to find the related documents from the input document set of
some particular category. The Coefficient of correlation (r)
lies between -1 and +1. When r is positive, then the
documents D; and D; are said to be positively correlated.
When r is equal to 1, then the two documents have perfect
positive correlation which is redundant. When r is negative,
then the documents D; and D; are said to be negatively
correlated. When r is equal to 0, then D; and D; are
uncorrelated. The correlation between two documents is
called simple correlation. The correlation in the case of
more than two documents is called multiple correlation [16]

Discounted cumulative gain (DCG) is a measure of
effectiveness of a Web search engine algorithm, often used
in information retrieval. Using a graded relevance scale of
documents in a search engine result set, DCG measures the
usefulness, or gain, of a document based on its position in
the result list. Search result lists vary in length depending on
the query. Comparing a search engine's performance from
one query to the next cannot be consistently achieved using
DCG alone, so the cumulative gain at each position for a
chosen value of p should be normalized across queries.

In this work, multiple correlation with the value ranging
from 0 to 1 is used for detecting web content outliers. It
works in a bivariate method, 1 e. The correlation between
two documents is found iteratively. Then, correlation
coefficient of each document is summed to get the total
correlation coefficient. Finally, the documents are ranked in
descending order based on this total correlation coefficient
to detect the top n relevant documents.
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II. RELATED WORKS

Due to the heterogeneity and the lack of structure
of web data, automated discovery of targeted or
unexpected knowledge information still present in many
challenging research problems. Moreover, the semi-
structured and unstructured nature of web data creates the
need for web content mining. In [9], the author differentiates
web content mining from two different points of view.
Information  Retrieval view and Database view.
Characteristics of web and various issues on web content
mining presented in [1]. In paper [8] research areas of web
mining and different categories of web mining are discussed
briefly. They also summarized the research works done for
unstructured data and semi-structured data from information
retrieval (IR) view. In IR view, the unstructured text is
represented by bag of words and semi-structured words are
represented by HTML structure and hyperlink structure [8].
In Database (DB) view, the mining always tries to infer the
structure of the web site to transform a web site into a
database. A new method for relevance ranking of web pages
with respect to a given query was determined in [S]. Various
problem of identifying content such as a sequence
labeling problem, a common problem structure in
machine learning and natural language processing is
identified in [3]. A survey of web content mining plays as an
efficient tool in extracting structured and semi
structured data and mining them into useful knowledge is
presented in [6]. A framework is proposed to provide
facilities to the user during search [7]. In this framework a
user does notneed to visit the homepages of companies
to get the information about any product, instead the
user write the name of product in the Query Interface
(QI) and the framework searches all the available web
pages related to the text, and the user gets the information
with little efforts. In [10]-[12] Statistical approach using
proportions and chi-square for retrieving relevant
information from both structured and unstructured
documents are presented. The authors applied correlation
method to detect and remove redundant web documents.

Outline of Paper

Section 2 presents the related works. Section 3 presents
architectural design of the proposed system. Section 4
presents the algorithm for correlation ranking. Section 5
presents experimental results. Section 6 presents
performance evaluation. Finally section 7 presents
conclusions and future work.

1. FRAMEWORK OF WEB CONTENT MINING

The proposed algorithm explores the advantages of full
word matching through Correlation Approach using domain
dictionary. Initially all extracted input web documents are
pre-processed. The Pre-processing includes, stemming, stop
words removal and tokenization. Stemming is the process of
comparing the root forms of the searched terms to the
documents in its database. Stop words elimination is the
process of not considering certain words which will not
affect the final result. Tokenization is defined as splitting of
the words into small meaning full constituents
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. After pre-processing, the profile for all the words are
generated and stored in hash table. Following the above
process, term frequency for all the words is computed.
Followed by that Correlation co-efficient is computed
between these two documents. If the Correlation co-
efficient value is 1, then the above documents are fully
redundant. Similarly correlation co-efficient is computed
for all other documents. Then the total correlation co-
efficient of each document is computed. This process is
repeated for the remaining documents. Finally, the total
correlation co-efficient is ranked in descending order. The
top ‘n’ documents are declared as an relevant web
document.
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Fig. 1 Architectural design of the proposed work

IV. ALGORITHM FOR WEB CONTENT MINING

Algorithm : Correlation algorithm for relevance ranking

Input Web document D = {D,, D,,.....Dy}
Method Correlation method
Output Relevant documents.

Step 1: Extract the input web documents D; where 1<1 < N.
Step 2: Pre-process the entire extracted documents.

Step 3: Initialize redundant document set RD = {};

Step 4: Initialize i =1

Step 5: Initialize j = 1.

Step 6: Perform the correlation coefficient Rj; between D;
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and D;
If; — —; then Rj =0 Goto step 1

Compute the following steps :

Extract the common words between D; and D; that
matches with domain dictionary. Let T be the set of
common words and the number of elements in the
Tbe m, ie. |T|= m .

Compute the term frequency TF (Wy); in D;
and TF (Wy);in Dj where 1<k <m.
Determine:
Xy = TF (W,); for the words in document D; and
Y= TF (Wy); for the words in document D;

Caloulae: 3%, %, Y, D0 TXY,

Compute: R; R, and R;
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Step 7: If (Rjj == 1) then D; and D; are redundant;
Assign RD;j= RD; U Dj where 1<i <N.
else D; and D; are not redundant;
Step 8: Increment j, and repeat from step 6 to step 7 until
J<N.
Step 9: Compute the total correlation coefficient:

ZRU where j=1 to N.

Step 10: Increment i, and repeat from step 5 to step 9 until
i<N.
Step 11: Sort total correlation coefficient in descending
order.
Step 12: Remove redundant data set (RD).
Step 13: Display the top ‘n’ relevant documents.

V. EXPERIMENTAL RESULTS

This section presents the experimental results of the
proposed algorithm for web content mining For testing
purpose, 10 input documents listed in Table 1 are taken.
These input dataset are pre-processed and then the term
frequency for the common words between document D; and
D; (j=it+l) is computed. Then the correlation coefficient is
computed for these documents. If the correlation coefficient
value is equal to 1, then D; is stored in redundant document
(RD) set. The same process is repeated for the remaining
documents in the input dataset. Then the total correlation
coefficient is computed for each document. Finally, the
documents are stored in descending order based on the total
correlation coefficient to detect top ‘n’ relevant documents.
The lowest value of total correlation coefficient indicates the
least relativity (dissimilarity) of that document with other
documents in the input dataset, whereas the highest value of
total correlation  coefficient indicates the most
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TABLEI
INPUT DOCUMENTS

Documen  URL

t No.

D1 http://www.waset.org/journals/waset/v56/v56-150.pdf

D2 140.115.80.66/data%20mining%20paper%20databas
es/.../...

D3 http://web.cs.dal.ca/~jiz/stream_1.pdf

D4 http://dl.acm.org/citation.cfm?id=968022

D5 http://www.wseas.us/e-
library/conferences/2011/Venice/ACACOS/ACACOS
-12.pdf

D6 http://ieeexplore.icee.org/xpl/freeabs_all.jsp?arnumbe
r=5708790

D7 http://www.arnetminer.org/viewpub.do?pid=893335

D8 http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumbe
r=1045051

D9 http://www.skybrary.aero/bookshelf/books/1125.pdf

D10 http://www .salinesystems.org/content/pdf/1746-1448-
1-12.pdf

relatively(similarity) of that document with other documents.
The input documents listed in Table 1 are ranked using the
correlation algorithm based on total correlation coefficient
measure is presented in Table 2.

TABLEII
RELEVANCE RANKING USING CORRELATION

Top ‘n’ position Total Correlation Relevance Ranking

Coefficient
1 2.4141 D5
2 2.2224 D1
3 1.9467 D4
4 1.9465 D6
5 1.8003 D2
6 1.6583 D7
7 1.5242 D3
8 1.444 D8
9 0.798 D9
10 0.4625 D10

VI. PERFORMANCE EVALUATION

The Discounted cumulative gain (DCG) is defined as the
sum of the products of a relevance score (RS) and its
position weight which is logarithmically proportional to the
position of the returned documents. DCG can be used to
evaluate the search results by the ranking algorithms. DCG
method ranks the quality of returned documents by finding
the Cumulative relevance gain of all the documents returned
by raking algorithms. The positional parameter ¢ represents
the ranking score assign by the correlation algorithm. The
positional parameter I represents the ranking score assign by
the Ideal (Experts).
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The DCG accumulated at a particular rank position ¢
through correlation ranking is defined as:

n

c=1

The DCG accumulated at a particular rank position I
through Ideal ranking is defined as:

n

DCG 5
! ( Log,(I + 1))
=1

The Normalized Discounted Cumulative Gain (NDCG) is
defined as searched result lists vary in length depending on
the query. Comparing a search engine's performance from
one query to the next cannot be consistently achieved using
DCG alone, so the cumulative gain at each position for a
chosen value of p should be normalized across queries
through ideal ranking. It is also defined as ratio of
Discounted Cumulative gain of the ranked documents
derived from the correlation method to the ideal ranking.
NDCQG is computed as:

NDCG = DCG
~ DCG,;

The Cumulative Gain is normalized for the ideal result
list. NDCG values vary from 0 to 1.

The results obtained through correlation algorithm listed
in Table II are validated by Normalized Discounted
Cumulative Gain method using the above formula. Here the
relevance of each document was judged by the human
experts (called Ideal ranking) and a relevant score was
assigned to each document by 10 points graded scale where
10 indicated the most relevant document and 0 indicated the
most irrelevant. All the documents are sorted by the
relevance scores and summarized in table III.

TABLE III
NDCG EVALUATION
Documents Ideal Ranking Correlation Relevance
Ranked by Position(I) Ranking Score (RS)
Human Position(C)
D4 1 3 10
D1 2 2 10
D2 3 5 9
D7 4 6 9
D5 5 1 8
D6 6 4 8
D3 7 7 6
D8 8 8 4
D9 9 9 0
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D10 10 10 0
n
DCG, = z (=) =3422717
c=1

Log,(c+1)
n
DCG, = Z ( —=1—) = 34.48182
=1 Log,(I1+1)

DCG¢

NDCG = =
DCG;,

0.992615

The NDCG value for the results obtained through
correlation algorithm for relevance ranking is 0.99 which is
nearer to 1. Therefore the correlation method of relevance
ranking is accurate.

NOMENCLATURE

DCG Discounted Cumulative Gain.

NDCG Normalized Discounted Cumulative Gain.

RS Relevant Score.

C Position of an item returned by correlation
ranking.

I Position of an item returned by Ideal ranking
(Ranked by Human).

VII. CONCLUSION

The popularity of World Wide Web has received a
tremendous attention by majority of the people to find and
retrieve relevant information for various purposes.
Therefore, most of the researchers pay attention to web
content mining for extracting relevant documents. This
paper proposes correlation method for relevance ranking and
normalized discounted cumulative gain for evaluating this
ranking method. The quality of search results obtained
through this approach is accurate.
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