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Abstract: In various tasks of knowledge extraction such as relation extraction, community mining and the data extraction
semantic similarity between words is an important challenging task. Manually maintaining ontology will be difficult when the
domain changes over time. For each new word new meanings will be assigned to those words. So automatic methods to
estimate semantic similarity between words using web search interface is required. In existing systems Page counts and snippets
are the two information sources provided by the web search engines. But page counts are not sufficient for measuring semantic
similarity. The method done earlier is SWD(Semantic Word Distance) and it was calculated using page count and the SVM
classifier is used to classify the synonymous and non-synonymous words to find out the semantic similarity among words.
The web documents are retrieved from the query and the feature selection are extracted from the documents. Paper proposes
to use Hierarchical Agglomerative clustering(HAC) to group the documents in to different clusters. The query word will be
passed to the word net to extract the synonym for those words X and Y. The extracted synonym will be compared to the feature
selection of the web documents. Using Naive Bayes classifier the probability value will be calculated for the semantically related

word.
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I.INTRODUCTION

Determining the semantic similarity among words is one of
the challenging problems in the information retrieval, relation
extraction and the entity disambiguation. The problem in the
information retrieval is to retrieve the set of documents that is
semantically related to the user query. Manually maintaining
ontology will be difficult because new words will be created
and the new meanings will be assigned for those words. So to
finding the semantic similarity an automatic method web
search interface is required. Page count and the snippet can
be extracted from the web search interface. Page count
determines the number of pages related to the user query. For
example the query car and automobile will be given to the
search interface. The page count will be calculated from the
search interface. But sometimes the page count is not
sufficient to measure semantic similarity. Because page count
ignores the position of words that is present in the web page.
Snippets are the local context of information provided by the
search engine. The trouble of downloading the entire web
pages are reduced by Snippets. The draw-back is that in
which the information will not be available in the top ranking
snippets. No guarantee exists that the semantic similarity
among words will exist in the available snippets. The lexical
patterns will be extracted from the snippets. For example the

query P(cricket) and Q(Sports) the phrase indicates the
relationship between the query. Phrases such as also known
as, is a, is a part of, is a kind of, is an example of indicates
the semantic relations. Using wordnet the synonymous words
will be extracted for the query. A support vector machine will
be used to classify the synonymous and non-synonymous
word pairs. This paper proposes to use hierarchical
agglomerative clustering and the naive Bayes classifier. The
feature selection will be extracted from the web pages and
the retrieved documents will be clustered using HAC. The
word net meaning will be extracted from the query word. The
extracted meaning and the feature selection will be compared
for each and every term. Using the naive bayes classifier the
probability will be calculated for the matching term. The
reformation of clusters will be done because whether if any
unmatched words can have a possibility that to come in to the
various clusters. This will be done using the Euclidean
distance.

Il. RELATED WORK

Sahman[1] proposed that the semantic similarity for the short
text snippet using kernel function. This kernel function
suggests the related query to the users based on the rating.
Kernel function will consider the common term and it
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provide the similarity between words. Semantic similarity
can be measured for multi term short text where the entire
term considered as a whole rather than by just determining
the individual terms. Kernel can be easily computed for the
given snippet pair as needed. The problem is that Match
score of the kernel function is very low. In some cases, the
query suggested to the user will be same as the original

query.

Mclean and Bandar[2] combined the semantic similarity
using the information sources which consists of taxonomy
and information content. This method considers the path
length of the query term. For ex, shortest path between boy
and the girl is 4 where the boy and the teacher is 6. Thus we
say that girl is more similar to boy than the teacher. The
method may not be accurate for the larger terms. If the query
term 1 and the query term 2 will have the same meaning it
will consider the path as 0,in the same way if it is a same
feature it will be considered as 1.For the Short term of the
query the method will be accurate. But it considers only the
path length and doesn't consider about the depth and the
density.

Bollegala[3] proposed that semantic similarity among words
using web search engine and it retrieves the lexical patterns
and no taxonomies are required because it uses the word net.
The future work can be automatic synonym extraction and
the query suggestion to the user.

Strube[4] proposed that for computing semantic relatedness
using Wikipedia based semantic analysis Explicit semantic
analysis is the novel method which will give the meaning of
text in a high dimensional space. This concept is retrieved
from the Wikipedia based one to explicitly represent the
meaning of text in a high dimensional weighted vector based
on the wiki. Due to the use of natural concepts it is easy for
the users to understand. It is more comprehensive and ESA is
more easily understandable by the humans. The problem is
that it is applicable only for the short texts. Sending large
query yields to return few results or even no results at all.
The future work is to enhance this technique to applicable for
the large text also and giving the appropriate result.

Poonam yadav[5] proposed method for web information
retrieval by the method of document-document similarity
matrix and Naive-Bayes classification. At first, web
documents are pre-processed to extract the features which are
utilized to find document-document similarity matrix in
which every element within matrix is similarity between two
web  documents by Semantic Entropy Measure.
Subsequently, D-D matrix is used to create a training table
which contains the frequency of every attributes and its
probability. The relevant category identified from the
classifier model is used to retrieve the relevant categorized
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documents which are stored already in the web database
semantically.

Christos Bouras[6] proposed that Several approaches have
been suffering however from problems like synonymy,
ambiguity and lack of a descriptive content marking of the
generated clusters. Proposing the enhancement of standard k
means algorithm using the external knowledge from
WordNet hyponyms in a twofold manner that is enriching the
“bag of words” used prior to the clustering process and
assisting the label generation procedure to follow it.

1. METHODS

a) Swd Measure : The page count measures are not
sufficient for calculating semantic similarity. Because it
provides the number of pages that a query word occurs and it
doesn't provide the accurate value. A word that occurs many
times in a page but page count simply ignores this. Using
SWD measure it takes the occurrence of words that are
present in the page. For a given query P and Q the semantic
relation must be found based on the web pages. It is
suggested to use SWD to find out the semantic similarity
between two words.

SWD(x,y) is given as ,

-1 if fi(x)=fi(y)=00i € m

Wr(x,y)+Wr(y,x) -1 from which the relations

nore semantic similarity
2

(x)+1
wr(x,y) = Emax (Il ), Il(y))]}:i(;) 1

Where I, is given by,
I if Fioy=
A o

Here f;) is the number of times the word x occurs in ith

page.

If fixy and fi,) = 0, The two words have strongest semantic

relation.

The words are disimilar when the SWD value is greater than

2.

b) Training SVM : Support Vector Machine (SVM) is a

classifier to classify the words in to synonymous and non-

synonymous words. From the wordnet we will take the set of

word pairs. Using SVM it classifies the words in to

synonymous and non-synonymous words.

LIBSVM is one of the most widely used software for

support vector classification. It supports the regression and

multiclass classification.
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c) Outline of Proposed Method

Query Word X
and Y given to | Web Feature
Search interface »| Documents > i ]
Extraction
\ 4 l
WordNet < Document HAC
Extractionn Clusters Clustering
\ 4

Meaning Matching
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With Features
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Calculate Probability
using Naive Bayes
Classifier

Search Interface: For the two words P and Q the web pages
will be retrieved related to the user query. The feature
selection will be extracted from those words. The documents
will be grouped into different clusters using HAC. The query
word P and Q will be given to the search interface. From the
search interface the relevant web documents  will be
downloaded. EX: cricket and sport

Web Documents: The web documents will be downloaded
from the google search engine. The documents will be in the
form of web pages.

Feature Extraction: From the web documents the feature
terms alone will be extracted from the each web pages. After
removing the stop words the terms will be extracted. Ex: Test
match, Live scores.

Word Net Extraction: For the given query word the synonym
will be extracted from the wordnet. For each feature term the
synonym will be extracted.

Meaning Matching With Features: For each extracted
synonym will be compared with the feature term. Ex: Query
word(P) - Cricket

The extracted synonym for this word may be wl,w2,w3.
Query word(Q) - Sport

The extracted synonym will be w2,w3,w4,w5.

Feature term (FW)

The extracted synonym will be w1,w2,w5,w6.
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From these three wil,w2 is common. For this using naive
Bayes classifier the probability will be calculated. The
probability will be calculated by:
NB = Common words / Total Number of Terms

Using Naive Bayes classifier the results will be accurate
because it considers independent features. The Probability
value will be the semantic similarity among words. The range
will be 0 to 1. The value which is closer to near 1 having less
semantic similarity and the value which is closer to 0 have
more similarity.

Hierarichical Agglomerative Clustering: Agglomerative
hierarchical clustering is a bottom-up clustering method
where clusters have sub-clusters, which in turn to have sub-
clusters, etc. The process of HAC will be:

e  Start by assigning each feature selection (words) in
to a cluster, Now we have N clusters containing just
one item.

e Find the closest pair of clusters and merge them in
to a single cluster.

e Compute distances (similarities) between the new
cluster and each of the old clusters.

IV. EVALUATION

Here Yahoo is used as a search interface to extract the web
pages for given word pairs. The four measures include Web
Jaccard, Web overlap, Web dice and Web PMI values are
illustrated in the table that shows the Semantic similarity.
SVM is trained to classify either the word pair is
synonymous or non-synonymous. Using SWD the accuracy
of the system has been developed.

V. CONCLUSION

Here we have extracted the web documents that is web pages
from the search engine. The feature selection will be
extracted from the web pages. Using HAC it will
automatically group the clusters based on the similarity.
From the Word Net the synonym will be extracted for the
query word and the feature selection also. In the existing
system svm classifier will be used for classify the words.
SVM will not be accurate as much and it takes more time. In
the Proposed system both will be compared using naive
bayes classifier and the probability will be predicted. The
naive Bayes classifier will give the exact results because it
considers independent features. The probability value will
provide the semantic similarity among words.
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