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Abstract— In dynamic information environment, the amount 

of information is increasing rapidly. So, there is a need to 

organize such information. Data Mining provides various 

techniques to mine the data. In this paper we have analyzed 

various clustering algorithms. Clustering algorithms are 

used to cluster the data into different groups. 
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I. INTRODUCTION 

Data clustering [1] is the technique of clustering the data 

into different groups and these formed groups are known as 

Clusters. Data elements are clustered into different groups 

based on the similarities and dissimilarities. Basic motive is 

to keep the similar data elements together in one group. The 

elements in one cluster have similar properties or similar 

behavior. For clustering the data we have mainly two types 

of techniques that are Partition clustering and Hierarchical 

clustering [2]. 

II. PARTITION CLUSTERING ALGORITHM 

Partition algorithms are the algorithms in which n data 

elements are partitioned into set of k groups. Basically k is 

an input parameter. The various partitioning clustering 

algorithms are K means, Fuzzy C means, PAM, CLARA 

and CLARANS. 

 
Fig. 1: Showing three clusters 

Basic terminologies used in clustering: 

 Centroid: It is basically consider as the centre point of 

the cluster or group. 

 Medoid: It is data element present at the centroid of the 

cluster. 

 Euclidean Distance: It is used for measuring distance 

for determining variable similarity. Suppose we have 

two points A(x1, y1) and B(x2, y2)  

Then Euclidean distance [3] between these two 

points is given by: 

 

A. K-means 

K-means [4] is the partition algorithm in which we cluster 

the data based on the mean value. We follow certain steps in 

this technique to get the desired result.  

The various steps in K-means [5] algorithm are as follows: 

1) We are given with the data set, initially we arbitrarily 

choose any values as mean values from the data set if 

we are going to make clusters. 

2) Assign the values closer to these means. 

3) Calculate the mean of the values in the clusters. Now, 

we will get the new means. 

4) Again follow step 1 to 3. 

5) If we get the same elements in the clusters again. Then 

we have to stop as final clusters are built. 

1) Example 1 

We are given the following items to make clusters using k 

means 

Item set= {3, 5, 11, 13, 4, 21, 31, 12, 26} 

Suppose k=2 means we are clustering these items into two 

clusters. Let m1 and m2 be the means corresponding to the 

clusters K1 and K2 

Step 1: 

We initially assign the means to the first two values. 

Let m1=3 and m2=5 

Using Euclidean distance, we find initially K1= {3,4} and 

K2= {5,11,13,21,31,12,26} 

The value 4 is equally close to both means, so we arbitrarily 

choose K1. 

So, we get the clusters K1 and K2 corresponding to mean 

m1 and m2 

 
Table 1: 

Step 2: 

Now again we calculate the mean of K1 cluster elements to 

get new mean m1 

m1= (3+4)/2= 7/2= 3.5 

Similarly calculating mean of K2 to get new mean m2 

m2= (5+11+13+21+31+12+26)/7 = 119/7 = 17 

Assign each item from {3, 5, 11, 13, 4, 21, 31, 12, 26} 

to the cluster which has the closest mean 

So, we get the new clusters K1 and K2 as follows: 

 
Table 2: 

Step 3: 

Now again we calculate the mean of K1 cluster elements to 

get new mean m1 

m1= (3+5+4)/3 = 12/3 = 4 

Similarly calculating mean of K2 to get new mean m2 

m2= (11+13+21+31+12+26)/6 = 19 
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Assign each item from {3, 5, 11, 13, 4, 21, 31, 12, 26} 

 to the cluster which has the closest mean 

So, we get the new clusters K1 and K2 as follows: 

 
Table 3: 

Step 4: 

Now again we calculate the mean of K1 cluster elements to 

get new mean m1 

m1= (3+5+4+11)/4 = 23/4 = 5.75 

Similarly calculating mean of K2 to get new mean m2 

m2= (13+21+31+12+26)/5 = 103/5 = 20.6 

Assign each item from {3, 5, 11, 13, 4, 21, 31, 12, 26} 

 to the cluster which has the closest mean 

So, we get the new clusters K1 and K2 as follows: 

 
Table 4: 

Step 5: 

Now again we calculate the mean of K1 cluster elements to 

get new mean m1 

m1= (3+5+4+11+13+12)/6 = 48/6 = 8 

Similarly calculating mean of K2 to get new mean m2 

m2= (21+31+26)/3 = 78/3 = 26 

Assign each item {3, 5, 11, 13, 4, 21, 31, 12, 26} to the 

cluster which has the closest mean 

So, we get the new clusters K1 and K2 as follows: 

 
Table 5: 

Now we get the same clusters again so we stop here as these 

are the final clusters 

K1= {3, 5, 4, 11, 13, 12} 

K2= {21, 31, 26} 

2) Example 2 

Suppose we have to cluster the same data set of previous 

example into three clusters 

Item set= {3, 5, 11, 13, 4, 21, 31, 12, 26} 

So k=3 means we are clustering these items into 

three clusters. Let m1, m2 and m3 be the means 

corresponding to the clusters K1, K2 and K3 

Step 1: 

We initially take following three values as mean from the 

data set. Let m1=3, m2=11 and m3=26 

Using Euclidean distance, we find initially K1= {3,4,5} and 

K2= {11,13,12}and K3={21,31,26} 

So, we get the clusters K1 ,K2 and K3 corresponding to 

mean m1,m2 and m3 

 
Table 1: 

Step 2: 

Now we calculate the mean of K1 cluster elements to get 

new mean m1 

m1= (3+5+4)/3 = 12/3 = 4 

Similarly calculating mean of K2 to get new mean m2 

m2= (11+13+12)/3 = 36/3 = 12 

Similarly calculating mean of K3 to get new mean m3 

m3= (21+31+26)/3 = 78/3 = 26 

Assign each item from {3, 5, 11, 13, 4, 21, 31, 12, 26} to the 

cluster which has the closest mean 

So, we get the new clusters K1, K2 and K3 as follows: 

 
Table 2: 

Now we get the same clusters again so we stop 

here as these are the final clusters 

K1= {3, 5, 4} 

K2= {11, 13, 12} 

K3= {21, 31, 26} 

B. Fuzzy C means 

Fuzzy C means [6] is an extension of k means. This 

algorithm reflects the belongingness of one element to more 

than one group. It is different from k means as in k means 

data element can only belong to one group but here element 

can belong to more than one group. For this each element 

has been assigned a value 0 or 1 indicating their degree of 

membership.  

 
Fig. 2: Showing FCM approach 

As in the above figure there are two groups A and 

B containing elements. The element red in color belongs 

more to B cluster than cluster A. The membership function 

‘m’ has value 0.20 for red element indicates its 

belongingness more to cluster B. 

C. PAM (Partioning around Medoids) 

In this Partitioning algorithm centrally located element is 

selected known as medoid. Other non selected elements are 

clustered into the group depending upon their similarities to 

the medoid element. PAM includes SWAP phase that is non 

selected elements are swapped with the selected element to 

improve the cluster quality. It is also known as k-medoid 

and it is more robust to noise and outliers. 
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D. CLARA (Clustering Large Applications) 

CLARA is the technique that is used to cluster the large 

data. Basically in this technique data sample is selected from 

the large data. After this PAM technique is applied to the 

data sample to select the medoid. The main advantage of 

this technique is that it is very effective in generating the 

best clusters as it runs on multiple data samples. 

E. CLARANS (Clustering large Applications based on 

Randomized Search) 

CLARANS is the improved k-medoid method. In this 

method features of PAM and CLARA both are combined in 

order to implement on the data to form clusters. There is one 

disadvantage of this method as it assumes all the data 

elements to be in the memory at the same time which is not 

possible. So, it leads to decrease in the run time when it is 

implemented on the large databases. 

III. HIERARCHICAL CLUSTERING METHODS 

Hierarchical clustering method is a method in which clusters 

are shown using hierarchical structure that is tree like 

structure. There are two modes: 

1) Agglomerative mode: In this bottom up approach is 

used. It merges each element until all the elements are 

merged together and form a single cluster  

2) Divisive mode: In this Top down approach is used. It 

split the larger cluster into the smaller clusters until 

each data cluster get left with only one element 

 
Fig. 3: Agglomerative and Divisive Approach 

As in the above figure we have five elements p, q, 

r, s, t. Using agglomerative approach we try to merge these 

elements starting from bottom as these are placed in 

indivisible clusters. In Divisive we split the larger cluster 

into different clusters until we are left with only one element 

in each cluster. 

Similarity Measures [7] in hierarchical clustering is based 

on: 

Single link: If there are two clusters Ci and Cj, 

distance between them is denoted by d(Ci,Cj) is defined as 

the minimum distance between a point in Ci and a point in 

Cj. 

d (Ci,Cj)=min{d(x,y)|x∈Ci, y∈Cj} 

 
Fig. 4: Single Link 

Complete Link: It is defined as the maximum distance 

between a point in Ci and a point in Cj. 

d(Ci,Cj)=max{d(x, y)|x∈Ci, y∈Cj} 

 
Fig. 5: Complete Link 

Average Link: It is defined as the average distance between 

a point in Ci and a point in Cj. 

 
Fig. 6: Average Link 

A. BIRCH (Balanced Iterative Reducing and Clustering 

using Hierarchies) 

It is based on the basic ideas of Cluster Features. It is 

pointed by (n, LS, SS). Basically it consists of three 

attributes i.e.  

 n- Number of data elements in cluster 

 LS- Linear sum of attributes values of elements in the 

cluster 

 SS- sum of squares of attributes values of elements in 

the cluster 

These attributes are kept in tree called CF tree. For this 

storage of whole cluster in the main memory is not 

necessary. Only these attributes are stored. 

B. CURE (Clustering Using Representatives) 

This technique is appropriate for large databases. It can be 

implemented effectively on 2-D data. BIRCH and CURE 

both tackle outliers very well. CURE discovers clusters 

having non-spherical shapes and large variances in size. 

CURE attain this by showing each cluster with certain fixed 

number of points that are created by choosing well scattered 

points from the cluster and then shrinking them toward the 

center of the cluster by a particular fraction. Basically it first 

divides the random sample of data and then clusters the data 

elements according to the division. After removing the 

outliers it cluster again the pre clusters to obtain the desired 

final result. CURE has better cluster quality than BIRCH. 
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C. ROCK (Robust Clustering using Links) 

It is an Agglomerative Hierarchical Clustering algorithm. I t 

is based on the number of links between the two records. It 

is not based on any distance function. It places each single 

data point into a separate cluster. Compute the similarity 

measure for all pairs of clusters. Then merge the two 

clusters with the highest similarity 

D. Chameleon 

In CHAMELEON two clusters are merged only if 

interconnectivity and closeness between two clusters are 

high relative to internal interconnectivity of clusters and 

closeness of items within clusters. CHAMELEON follows 

two phase approach to form clusters. In the first phase it 

uses graph partitioning algorithm to divide the set of data 

into set of individual clusters. In the second phase it uses 

agglomerative hierarchical algorithm to create the final 

clusters by combining appropriate clusters 

E. Challenges & Issues 

During clustering of the data it becomes difficult to choose 

which algorithm should be used. So, it becomes the major 

issue regarding the selection of the algorithm. Different 

clustering algorithms give different result on the same data 

set. 

Sometime the complex data set such video, audio 

etc. leads to increase in the time complexity of the 

algorithm. So, these are some challenges that are faced 

during clustering. 

IV. CONCLUSION 

In this paper we discussed the partitioning and hierarchical 

clustering algorithms used to cluster the data. Under 

partitioning we discussed k-means, Fuzzy c means, PAM, 

CLARA, CLARANS. Various hierarchical algorithms such 

as BIRCH, CURE, ROCK and CHAMELEON were also 

discussed. We make use of K means to form clusters from 

the given data set. As K means algorithm is easy to 

understand so further research can be done in K means 

algorithm so that it can become more efficient to produce 

good quality clusters. 
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