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Abstract— Data mining is the process for extracting useful 

information or knowledge from huge database. For mining 

more efficient data, we need an efficient technique for this, 

like clustering. Clustering is an important analytical method 

of data mining.  It is useful for division of data into groups of 

similar data or objects in one cluster in such a way that objects 

in one cluster are dissimilar from other clusters and also 

provide useful features that are distinct from other groups. In 

this paper we discuss various techniques of clustering and 

overview of data analytics. 
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I. INTRODUCTION 

Clustering is an unsupervised learning method in which there 

are no predefined class labels. Clustering is done in such a 

way that a large dataset is divided into group of disjoint 

clusters and objects in cluster are classified such that 

members of one group are similar to one another according to 

their attributes. 

Clustering is useful in many fields like 

bioinformatics, machine learning, pattern recognition, image 

analysis, retrieval of information. Two goals of clustering 

algorithms are determining good clusters and doing it 

efficiently [1].Quality of clustering can be measured by its 

ability to find hidden patterns [2].Various stages in clustering 

are shown in Fig. 1. 

A. Examples of Clustering 

1) Information Retrieval 

 
Fig. 1: Stages of Clustering 

When we search for anything on WWW (World Wide Web) 

then result to search engine returns thousands of pages so it 

becomes complex that which is useful for us that provides us 

the exact information for which we have searched. Clustering 

here, group these search result into small number of clusters, 

each of which captures the particular aspect of a query. For 

example, consider a query for “song” which may return web 

pages grouped into categories such as movie, singer, and 

artist. Each cluster (category) can be broken into sub-clusters 

producing hierarchical structure which help user for further 

exploring search/query result. 

2) Medical Field 

Clustering analysis is used for prediction of disease such as 

heart disease. Heart disease can have different type of 

variations and cluster analysis can be used for identifying 

these variations. 

3) Market Research 

Customers have different purchasing patterns. Clustering 

groups these customers into clusters such that customers with 

similar purchasing pattern are in one cluster and customers 

with dissimilar purchasing pattern in another cluster. 

II. RELATED WORK 

In [3] authors used K-means clustering algorithm for 

prediction of various diseases(heart, liver, diabetics and 

cancer).The comparison of disease, data mining techniques 

and accuracy is done, in which k-means algorithm predict 

more accurate than all other techniques. The k-means 

clustering method for prediction reduces the human effects 

and is cost effective one. 

In [4] author used hierarchical clustering for nursing 

research. Cluster analysis is introduced to nurse 

researcher’s.Cluster analysis proved useful in discovering 

substantive differences in the way nurses formed impressions 

of impaired co-workers. Evidence for distinct types or groups 

of similarly thinking nurses emerged .These differences 

among clusters of nurses appeared to be related to the 

attitudes the nurses held toward substance abuse. The clusters 

also showed differences in how likely they were to report a 

fictitious impaired co-worker. 

In [5] authors proposed the data mining based cancer 

prediction system(DMBCPS), this model provides early 

warning to the users and estimates the risk of lung and breast 

cancer. Based on the patient’s prior medical information this 

model compare with its predicted result and it is analysed by 

weka system. This proposed model is also cost and time 

beneficial to the user.  

In [6] authors deals with the clustering algorithm 

such as time complexity and accuracy to provide the better 

results based on various environments and also provide the 

techniques for choosing better clustering algorithm for a 

given dataset. 

In [7] authors examined the accuracy of proposed 

method which is k-means clustering technique for predicting 
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the heart disease with real and artificial dataset with the 

existing method. Clustering is the method of cluster analysis 

which aims to group the partition into k clusters and each 

group or cluster has its observations with nearest mean. Each 

cluster assigned to the cluster k and started from random 

initialization. The above mentioned technique further divided 

into k groups. The grouping is done by minimizing the sum 

of squares of distances between data using Euclidean distance 

formula and the corresponding cluster centroid. The research 

result show that the integration of clustering gives promising 

results with highest accuracy rate and robustness.  

III. TYPES OF CLUSTERING METHODS 

The clustering methods can be classified as shown in Fig.2                                             

 
Fig. 2: Types of Clustering 

A. Hierarchical Clustering 

In this clustering, datasets are divided into hierarchy of 

clusters i.e. the structure is from top to bottom. This method 

uses connectivity approach. 

For e.g. all files and folders on the hard disk are 

organized in a hierarchy. 

 
Fig. 3: Hierarchical Clustering 

Hierarchical clustering is of two types: 

 Agglomerative 

 Divisive method 

B. Partitioning Clustering 

In this clustering we divide the data objects into clusters 

(subsets) such that each data object lies in exactly one subset. 

 
Fig. 4: Partitioning Clustering 

Partitioning clustering is further subdivided into: 

 Probabilistic clustering 

 K-medoid method 

 K-means clustering algorithm 

1) K-Means Clustering 

This clustery is closely related to number of other clustering 

and location problems. Mainly it defines k-centers one for 

each cluster. Overall its objective is to minimize the sum of 

distances (Euclidian distance) to the nearest center[8]. 

a) Algorithmic steps for k-means clustering 

Let  Y = {x1,x2,x3,……..,xn} be the set of data points and Z = 

{z1,z2,…….,zc} be  the set of centers. 

1) Randomly select ‘c’ cluster centers. 

2) Calculate the distance between each data point and 

cluster centers. 

3) Assign the data point to the cluster centre whose distance 

from the cluster centre is minimum of all the cluster 

centers. 

4) Recalculate the new cluster centre using:   

Zi=(1/ci)   ∑ xi
ci
𝑗=1  

5) Where, ‘ci’ represents the number of data points 

in ith cluster. 

6) Recalculate the distance between each data point and 

new obtained cluster centres. 

7) If no data point was reassigned then stop, otherwise 

repeat from step 3. 

C. Density- Based Method 

This method is used to find the clusters based on the density 

of given data points in a region[3], based on density this 

algorithm has played an important role in finding the 

components which can grow in   any direction. It also handles 

noisy data. 

Database 1   Database 2           Database 3 

Fig. 5: Density Based Clustering 

There are 2 major types of Density based clustering: 

1) Connectivity based 

 DBSCAN 

 OPTICS 

 DBCLASD 

2) Density function based 

 DENCLUE 

D. Grid based Method 

In this method of clustering data space is divided into finite 

number of cells which we called a “grid” .Then the density of 

each cell is calculated and finally we apply clustering on each 

grid. The main advantage of this method is that its processing 

time is fast, it mainly depends upon the number of cells and 

independent of data objects. 

There are 2 types of grid based methods: 

 STING 

 CLIQUE 

E. Constraint based Method 

In this clustering an initial solution is found that satisfies user 

specified constraints and then finally refine the solution by 

performing various confined object movements under 

constraints. 

IV. DATA ANALYTICS 

Data Analytics is the process of examining raw data with the 

purpose of extracting useful information to draw conclusions. 

It can be used by many organizations, hospitals and many 
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industries to get better decision results. Data analytics is the 

process of reaching on the final conclusion on the basis of 

what is already known by the researcher. There are two types 

of data analytics: 

 Classification 

 Prediction 

Classification is also called Supervised Learning. 

The training data also known as labelled data are used to learn 

a classifier. Using the training data, the unlabeled data are 

classified (based on the conclusions of training data).  

 
Fig. 6: Classification on Labeled Data 

Now the classification on unlabeled data is done as 

shown below: 

 
Fig. 7: Classification on Unlabeled Data 

A. Prediction Model 

It models the continuous or ordered value function. The main 

goal of this model is to predict the unknown or missing 

values. For example, suppose the marketing manager needs 

to predict how much the customer will spend during the sale 

at his company, so the manager here will predict the numeric 

value in terms of money. Here the predictor model will be 

constructed that predicts the ordered value. Regression 

analysis can be used for prediction. 

 
Fig. 8. Prediction Model 

V. CONCLUSION AND FUTURE WORK 

In this paper we study about different clustering techniques 

and their types. We also give overview of data analytics such 

as prediction and classification. We can use various clustering 

techniques such as k-means clustering along with data mining 

tools in many fields such as in weather forecasting, disease 

prediction (heart, cancer). 
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