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Abstract - The relational database model is the most
frequently used database model today. With all the
strengths it has, doesn’t perform well with complex queries
and as well as analyzing very large sets of data. As
computers have grown more potent, resulting in the
possibility to store very large data volumes, the need for
efficient analysis and processing of large data sets has
emerged.
When analyzing database performance, the disk I/O is a
problematic bottleneck since disk access results in a high
latency compared to memory access. A solution widely used
for minimizing disk access is clustering [7]. The basic
principle of clustering is to organize the data in a way that
makes sure that records that are expected to be queried
together are physically stored together. This means that
large blocks of data can be read once, instead of accessing
the disk once for each record, which would be the case if the
data were spread out. This paper is intended to study the
and compare different clustering techniques used to retrieve
the data
Key words: Clustering, K-Mean, Self-organized map,
Hierarchical Clustering, Expectation Maximization

I. Introduction
A clustering procedure can be viewed as one of finding
groupings in a set of events by extremizing some criterion
function. In a variety of problems, such as unsupervised
learning [3][2], multivariate data analysis [6], and digital
image processing [5][1][7], the collection of data can be
represented as a set of points in a multidimensional vector
space. One of the most widely used criterion functions for
clustering analysis is the sum of squared Euclidean
distances measured from the cluster centers. The main
task in clustering analysis is then to seek the groupings
that minimize the sum-of-squared-errors.
The amount of data kept in data sources is growing at a
phenomenal rate. At the same time, the users of these data
are expecting more sophisticated information from them.
Data mining often defined as finding hidden information
from the database [1]. Alternatively, it has been called
exploratory data analysis, data driven discovery and
deductive learning. Traditional database queries access a
database using a well-defined query stated in language
such as SQL. The current state of the art of data mining
is similar that of database query processing and in
addition to the data processing, data mining process has
an ability to make data analysis, determining the new

kinds or sets of data. The effectiveness of the Information
retrieval (IR) can be estimated by Precision and Recall
and similarity, which measure the relevance of the data,
according to the prediction [8].
Four different algorithms are chosen to investigate, study
and compare them. Those are k-mean algorithm,
hierarchical algorithm, self-organized map (SOM)
algorithm and Expectation Maximization (EM) clustering
algorithm.

II. K-Mean Algorithm
K-means is a well-known partitioning method. Objects
are classified as belonging to one of k groups, k chosen a
priori. Cluster membership is determined by calculating
the centroid for each group (the multidimensional version
of the mean) and assigning each object to the group with
the closest centroid. This approach minimizes the overall
within cluster dispersion by iterative reallocation of
cluster members (Hartigan and Wong (1979)). It is an
iterative clustering algorithm in which items are moved
among the sets of clusters until the desired set is reached.
An highest degree of similarity among elements in
clusters is obtained, while a high degree of dissimilarity
among elements in different clusters is achieved
simultaneously[4].
The cluster mean of data set
T= { t1,t2,t3,t4,…..,tn} can be defined as
mi=1/m∑j=1 m (tij)
The K-means process will done by using three steps
below until convergence





Iterate until stable (= no object move group):
Determine the centroid coordinate
Determine the distance of each object to the
centroids.
Group the object based on minimum distance.

The following chart determines the working of the kmean clustering operation
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4.

Use Euclidean distance formula to find
similarity between the input vector and the
map's node's weight vector
Track the node that produces the smallest
distance (this node is the best matching
node, BMN)

Update the nodes in the neighborhood of BMN
by pulling them closer to the input vector
mi(t+1)=mi(t)+hc(x),i(x(t)-mi(t))

5.

Increment t and repeat from 2 while t < λ

Input

Fig 1: K-mean clustering process.
Reading

III. Self-organized map
SOM uses a competition and cooperation mechanism to
achieve unsupervised learning. In the classical SOM, a set
of nodes is arranged in a geometric pattern, typically 2dimensional lattice. Each node is associated with a weight
vector with the same dimension as the input space. The
purpose of SOM is to find a good mapping from the high
dimensional input space to the 2-D representation of the
nodes. One way to use SOM for clustering is to regard the
objects in the input space represented by the same node as
grouped into a cluster. During the training, each object in
the input is presented to the map and the best matching
node is identified.
Formally, when input and weight vectors are normalized,
for input sample x(t) and the map index c (best match) is
identified by the condition:
for all i,( x(t )- mc (t )) <=( x(t )- mi (t ) )
Where t is the time step or discrete time in the sequential
training, mi is the weight vector of the ith node. After that,
weight vectors of nodes around the best-matching
node(BMN) c and, next node c(x) are updated as
mi(t+1)=mi(t)+hc(x),i(x(t)-mi(t)) where a is the learning
rate and hc(x),i is the "neighborhood function", a
decreasing function of the distance between the ith and cth
nodes on the map grid. To make the map converge
quickly, the learning rate and neighborhood radius are
often decreasing functions of t. After the learning process
finishes, each object is assigned to its closest node. To
allow the SOM network to fully converge, the number of
training epochs was set to be proportional to the lattice
edge size. With the initialization methods we used, all
clustering algorithms studied here are deterministic [11].
The SOM working with following steps
1. Randomize the map's nodes' weight vectors
2. Grab an input vector
3. Traverse each node in the map

N
Every Tint
steps
Y
Insert a cell

N

Every Tint
steps
Y
MSN

Increment, Till

t<λ
Fig 2: SOM Process

IV. HIERARCHICAL CLUSTERING
(HAC)
In hierarchical clustering the data are not partitioned into
a particular cluster in a single step. Instead, a series of
partitions takes place, which may run from a single
cluster containing all objects to n clusters each containing
a single object. Hierarchical Clustering is subdivided into
agglomerative methods, which proceed by series of
fusions of the n objects into groups and divisive methods,
which separate n objects successively into finer
groupings[9]

The agglomerative (bottom-up) clustering methods begin
with n singletons (sets with one element), merging them
until a single cluster is obtained. At each step, the most
similar two clusters are chosen for merging. With the
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optimal number of clusters k determined after applying
KM, we have applied a modeled version of the traditional
HAC algorithm in order to determine k clusters in data
(the agglomerative algorithm stops when k clusters are
reached).
The following figure shows the hierarchical clustering
process.

Maximization Step: Use the probability estimates from
the above step to re-estimate or refine the model
parameters. The maximization can be calculated as
follows

mk =
EM has the following advantages than other clustering
methods, like

ABCD





AB

A

C
D

B

C

It has a strong statistical basis.
It is linear in database size.
It eliminates the noise data efficiently
It has high dimensionality.

VI. IMPLEMENTATION

D

The four clustering algorithms are studied on the factors
like, the size of dataset and number of clusters made,
accuracy and multidimensional support. Each factor was
examined on four clustering techniques. The following
table1 shows dataset used for evaluation
26-05-2009
Script

Fig 3: Hierarchical Clustering Process

V. EXPECTATION MAXIMIZATION
EM algorithm is a distance-based algorithm that estimates
an dataset by linear combination of multivariate normal
distributions. This method estimates distribution
parameters that maximize the likelihood between the
elements of the dataset.
EM starts with an initial estimate of the parameters of the
mixture model. It iteratively rescores the objects against
the mixture density produced by the parameter vector.
The rescored objects are then used to update the
parameter estimates. Each object is assigned a probability
that it would posses a certain set of attribute values given
that it was a member of a cluster. [9][10]
The EM process can be done by the following manner
1.

Make an initial guess or estimation of the parameter
vector.
2. Iteratively refine the parameter of the cluster based
on following two steps.
Expectation Step: Assign each object xj
to the cluster Ck with the probability

Open

)=

Where
=N(mk,Ek(xi)) follows the
normal distribution around mean, mk ,with
expectation Ek.

Low

Close

Open

High

Low

3info

70.25

71.5

68.3

70.65

74

75.6

67.6

BHUSA
NSTL

634.9

645

615.
2

619

622

672.
9

603.
3

367.
9
182

345

366

166

166.8

367.
8
179

360.
5
191

145.2

151.
2

152.
7

DLF

346

ITDCE
M
RECLT
D

181.9
141.9

146.
9

141.
9

UNITY

266

278

260

278

279

ZEEL

171

179

171

176.7

180

272.
6
182

CIPLA

222.5

HINDA
LCO

81.8

226.
6
84.4

218.
5
80.1

221.9
5
81.4

224.
5
82

229.
8
83

Clos
e
68.7
610

332

337

167.
1
137.
5

169.
6
138.
5

242

252.
7
168.
8
221

162.
7
220.
1
75.2

80.1

Table1: Sample Data

A. Number of clusters.
According to number of clusters k, we observe as the
number of clusters become large, effectiveness of the
algorithms was varies. For example take different number
of clusters like 8,16, 32,and 64, at lower number of
clusters, the performance is almost equal and as the
number of clusters increases, the SOM performance
becomes low, EM and K mean algorithms moves in
parallel and better than hierarchical clustering. The
following Table2 shows the performance as per the
clustering algorithm.
EFFECTIVENESS
K

P(xi∈Ck)=p

27-05-2009

High

SOM

KM

EM
62

HA

8

59

63

16
32

67
78

71
84

69
84

70
80

64

85

89

89

87

Table2: Performance Table
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The following Figure 4 describes the performance of the
clustering algorithms with respect to the number of
clusters.

Algorithm

Multi Dimensional Support
Size of the
Support
Database
Small
Good
Medium
Good
Large
Good
Small
Good
Medium
Fair
Large
Complex
Small
Fair
Medium
Complex
Large
Not support
Small
Good
Medium
Good
Large
Complex

EM

SOM

KM

Fig 4: Performace chart

B. Accuracy

HC

Table 4: Multidimensional Support

According to the accuracy, SOM shows the consistency.
As the number of clusters increases, the accuracy of
Hierarchical clustering becomes close to the SOM. The
K-mean and EM somewhat behind the algorithms.
Moreover, every algorithm was suffering from ambiguity
and noise. The following Table 3 shows the accuracy of
the algorithms according to the number of clusters.

Table 3: Accuracy Table
Through the following Figure 5, we can examine the
accuracy levels for each algorithm

Fig: 5 Accuracy Chart.

D. Shape of the cluster
The shape of the cluster was determined by evaluating the
Euclidean distance between the different seeds of the
cluster. The following Table 5 describes the shape of the
cluster

Table 5: Shapes of the clusters

VII. Conclusion
In this paper, we have comparatively presented the results
of applying four clustering algorithms in mining. The
comparison was made mostly in the aspect of retrieval of
the data for KDD point of view, using a set of quality
measures
like
Accuracy,
performance
and
multidimensional support. From the formal discussion of
the above measures, we find that EM Clustering, SOM
are suggestible for multidimensional data Clustering,
because of its statistical and ability of converting the
unsupervised to supervised study ability, remaining two
algorithms are suggestible for medium and small size
databases.

VIII. Future Work

C. Multi Dimensional Support
Regarding to the Multidimensional support of these
clustering algorithm, EM takes an advantage, than other
three techniques. The following Table 4 describes the
comparison of based on dimensions and shape of the
cluster.

In this paper we reported on the results indicate that of
the four different classes of techniques, normally,
clustering-based methods are generally faster, while the
local-search heuristics result in a better performance and
depend upon the factors like normalization of the dataset
and cardinality of the data elements of the data set. The
performance of algorithms may vary in applications such
as text mining and web based data mining.
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