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Abstract

We have been studying different kinds of papers about web pages clustering techniques with many
algorithms. Almost papers published in the Web are used popular algorithms. Among them similarity
methods and clustering methods are very popular algorithms for extraction data in the Web. We use some
methods to summarize by means of well known those methods. Some papers are applied to different
methods. It is motivated to collect and summarize what are differences between them. This paper presents a
comprehensive analysis of different methods and intends to be more recognized those methods. Most of
sections are well composed for detail explanations about papers studied as a list of numbers and a table.
Today web pages are saturated on the Internet. Content of web pages are extracted from cluster of web
page using related methods. Clustering systems are useful to extract knowledge. The results obtained show
that the status of using similarity and clustering method provides the best results for people who study
about web.
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1. Introduction

Nowadays, the Internet is increasing in size at the rapid rate so locating information is becoming
more difficult. Information source containing the data was extracted to perform a task. We can
access data when the information source has been found in the web [1] [2] [3]. The metadata such
as a document's keywords, description [4] assists web clustering and its proving plays an
important role in the improvement of web applications. A common approach to capture this kind
of metadata is called web- page categorization [5]. A set of classes representing a topic area that
we aim at developing scope containing the page assigned in our case study.

Each keyword is searched for its hypernym tree in the WordNet. These keywords are replaced
with the common hypernym within the specified threshold, the replacement term are
reconstructed to use in the self-organizing maps (SOM) by input as a vector representation of the
keyword. The web pages are clustered by SOM algorithm how these are related each other. The
important technique for analyzing data is Clustering. Clustering is similar to the classification but
there has some differences. Classification when classes are not known [6] [7] [8]. Both
classification and clustering have benefit from the integration of prior external class knowledge,
which reflects specific classification concept or organization. In the studying of Classification in
which domain knowledge, document clustering is classified by many clustering algorithms as
well as similarity methods like as [9] [10] [11] [12] [13]. We leave other methods such as
Hamming distance, Levenstein distance, and K nearest Neighbor because of getting papers to
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study from internet randomly not including those papers related them. This paper attends to know
what methods are most widely used in the web page clustering.

2. Literature Review

In text clustering methods, three famous methods are an ascending hierarchical clustering
method, a SOM-based clustering method and an ant-based clustering method. Most of papers
based on WordNet use Self- Organization Maps. They who implement clustering usually apply
the methods to examine in several experiments using 2 similarity measurements: the cosine
distance, and the Euclidean distance. For evaluation, they commonly use the F-measure. The
results obtained from the SOM-based clustering method using the cosine distance provide the
best results [14] [15] [16] [17] [18] [19] [20].

A semantic similarity measure based on documents in topic maps is developed by [20]. In later
search and extraction, topic maps become an industrial standard for knowledge related with
mining. After transforming documents into a topic map, the similarity between a pair of
documents based coded knowledge represents as a correlation between the sub-trees (common
patterns). The study on the text mining datasets can be very revealing about of new similarity
measure that is somewhat effective than as compared to commonly used old ones in that study
like document clustering [21].

In [22], the method proposed in the result section was evaluated with metric values of number of
plants, computation - time and memory usage. The knowledge engineering approach achieving
results presented that not to waste space of data and to be faster knowledge retrieval when we had
unknown variables.

SOM compromises a powerful model for Web mining and defines a visual overview of a set of
Web documents. A document SOM can order spread of the documents in the set semantically. In
document collections, SOM-based visualization system is a powerful information retrieval tool as
well as a useful browser for a set of Web documents. A user needs a useful clustering algorithm
related the content of the text collection when the user has lack of knowledge. Most of framework
can apply some approaches that are based on self-organizing maps and the unsupervised top-
down neural network based approach with different domains and languages [23].

3. Document Clustering

Document clustering is text processing that group’s document with similar concepts. An
unsupervised learning approach has been applied rather than supervise learning because of no
need to guide the training process when the topical information is unavailable.

The supervised learning approach is useful one when the topical information is available for the
training process in preclassified information guides. Although the differences between two
approaches, both classification and clustering techniques can catch advantage of different weights
of words' relationships even the corpus providing topical information.

In the system [23] [24], the users not only exploit the domain knowledge but also reduce the gap
between concepts. And if they derive data clustering decision using different weights. The self
organization map is a network for guided or unguided clustering. SOM connects among things
that are nonlinear projection, vector quantization, and data - clustering functions.

Self- Organization approach is motivated in a similar manner but further integrate topical and
semantic information from WordNet. Because a document training set with preclassified
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information applies relationships between a word and its preference class, a novel document
vector representation approach is used to extract these relationships for document clustering.
Furthermore, this system includes merging statistical methods, competitive neural models and
semantic relationships from symbolic WordNet [25].

4. Self- Organization Maps

In [20] and [23], it has created the self-organizing maps (SOM) as a particular kind of neural
networks. SOM has multiple views on the different definitions that are the followings: a model of
specific aspects of biological neural nets, a model of unsupervised machine learning and an
adaptive knowledge representation scheme. SOM is a tool for statistical analysis and i = c. At the
beginning of the learning process, the neighborhood must be a wider area. During learning
process, neighborhood area's width and height must decrease.

At the same time, the updating steps imposed the forms of a globally ordered map. In a hexagonal
map topology, a map unit has six immediate neighbors, and those prefer the common topologies.
Only a hexagonal type of the two-dimensional array like grid of neurons with the SOM map
continues to be a planar rectangle so that the hexagonal neighborhood topology effect is gained
by shifting rows number of the rectangular map to the right and keeping rows untouched.

A rectangular topology, a map unit has only four immediate neighbors while the number of
neighbor units affected during the learning compared to six in the hexagonal topology [24] [26]
[27] [28].

After the training and preparing a map, its corresponding vectors have connected with stationary
values. A topology-preserved map has been come out as a result. Similar reference vectors close
to each other while dissimilar ones are far from each other on the map. Two inputs related each
other in the input data space are mapped onto the same or nearly the same neurons on the map.
Each neuron owns reference vector representing similar data items of the input space, and
neighboring neurons with similar vectors made a cluster [29] [30].

Two dimensional maps
000000000000

]

Figurel. Two dimensional Maps
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5. Methods of Distance /Similarity Measure

Following subsections show briefly about distance and similarity methods [18 - 33]. We describe
some equations which are the most well known and commonly used in the fields related with
similarity measure. In this paper, we summarize formula in term of equations to collect to choose
for applications in the interest areas. There are thirteen equations in this paper.

5.1. Euclidean distance

d(l’ ]):VZ: (xil_-le)z (1)

5.2. Cosine Distance
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5.3. Cosine Similarity
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5.5. Pearson correlation
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5.6. Jaccard Coefficient
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5.7. Extended Jaccard Measure
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5.8. Normalized Information Distance
dx,y) < f(xy) +0(1/y) ®)

50



Computer Applications: An International Journal (CAIJ), Vol.1, No.2, November 2014
5.9. N-Gram Similarity and Distance
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5.10. Silhouette Coefficient
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5.11. Averaged Kullback-Leibler Divergence
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5.12. Normalized Google Distance
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5.13. Dice Coefficient Measure
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6. Common Clustering Technique

9

(10)

(11)

(12)

(13)

The list presents summarization of clustering techniques used in the papers mostly [31] [32] [34-

41].

1. Hierarchical Methods
e Agglomerative Algorithms
e Divisive Algorithms
2. Partitioning Methods
Relocation Algorithms
Probabilistic Clustering
K-medoids Methods
K-means Methods
Bisecting K-means
Fuzzy c-means
3. Density-Based Algorithms
¢ Density-Based Connectivity Clustering
¢ Density Functions Clustering
4. Grid-Based Methods
e Basic Grid-based Algorithm
Model-Based Clustering
6. Methods Based on Co-Occurrence of Categorical Data
e Robust Clustering using links (ROCK)
¢ Sieving Through Iterated Relational Reinforcement(STIRR)
e (lustering Categorical Data Using Summaries algorithm (CACTUS)
7. Constraint-Based Clustering

e
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8. Clustering Algorithms Used in Machine Learning
9. Gradient Descent and Artificial Neural Networks
10. Evolutionary Methods
11. Scalable Clustering Algorithms
12. High Dimensional Data

e Subspace Clustering

e Projection Techniques

e High Dimensional Data Clustering
Explicit Clustering

e Implicit Clustering

After calculation the similarity, we need to know about clustering methods to construct similar
groups. Thus we present well known equations: K-mean, bisecting k-means (Algorithm) and
Fuzzy c-mean.

6.1. K-means

1 N
Mk = N_qui;[Xq (14)

6.2. Bisecting k-means

—

Choose the largest cluster to split.

2. Use k-means to split this cluster into two subclusters.
(Bisecting step)

3. Repeat step 2 for some iterations (in our case 10 times) and choose the split with the
highest clustering overall similarity.

4. Step 4: Go to stepl again until the desired k clusters are obtained.

6.3. Fuzzy c-means
E(U,V) =3, 5% (uy)" 1% — 5, 12 (15)

n

E(W.V)=Y (ug)"’(l—K(fj,z))+%i, (1) 3 0-u)  06)

i=l j=1
7. Overall System Implementation for Web Pages Clustering

Reviews of most of papers related on web page clustering are known over all block diagrams in
which using two main functions: distance and similarity methods and clustering methods in fig. 2.
After acquisitions web pages on the Internet, we need to determine methods which are suitable
for a standard dataset generally.
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Web page II

l

Use Distance’ Similarity methods

l

Use Clustering Methods

Web Page Web Page Web Page

Figure 2. Representation of General Approach for Clustering

8. Overall Result

This section presents the results and clarifies our survey of usages of methods for papers studied
in this paper. Here, we show usage times in survey papers. Most of papers use common methods
such as Euclidean distance, Cosine Distance, Cosine Similarity, Manhattan, Pearson correlation,
Jaccard Coefficient, Extended Jaccard Measure and N-Gram Similarity and Distance. Some
methods not shown in fig. 3 are rare to use in clustering web pages. In fig. 4, it shows different
usages of clustering methods in our survey. The figure 5 shows the number of sample usages of
Partitioning Clustering Methods of survey papers. Comparisons in figures can be concluded what
methods are widely useful today.

M Euclidean

M Cosine Distance

m Cosine Similarity

B Manhattan

M Pearson correlation
W Jaccard Coefficient
m Extended Jaccard

Measure
™ N-Gram Similarity and

Distance

Figure 3. Usage of Distance/ Similarity Methods
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High Dimensional Data
Scalable Clustering
Evolutionary
Gradient Descent and...
Machine Learning
Constraint-Based
Methods Based = Seriesl
Model-Based

Grid-Based

Density-Based

Partitioning

Hierarchical

Figure 4. Usage of Clustering Methods

M K-mean
B Bisecting k-means

M Fuzzy c-means

Figure 5. Usage of Partitioning Clustering Methods
9. Conclusion

This paper concludes summarization of similarity equations and clustering methods of usage
which aims at describing equations with reasonable amount of papers. We have developed a
result for usage of document similarity measure and cluster from human judgment. Average
human predicts similarity more consistently with on a standard dataset. Our results provide
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somewhat support for people general knowledge of web page clustering. This paper demonstrates
effective methods that must be analyzed and organized according to the user’s approaches.
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