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Abstract 
 
Data mining is the exploration and analysis of large 
quantities of data in order to discover valid, novel, 
potentially useful, and ultimately understandable patterns 
in data. 
Valid: The patterns hold in general. 
Novel: We did not know the pattern beforehand. 
Useful: We can devise actions from the patterns.  
Understandable: We can interpret and comprehend the 
patterns. 
This paper presents the concept of data mining and aims at 
providing an understanding of the overall process and tools 
involved: how the process turns out, what can be done with 
it, what are the main techniques behind it [1], which are the 
operational aspects. We aim also at describing a few 
examples of data mining applications, and k-means 
algorithm of clustering technique in detail. 
 
Keywords:   Data mining, KDD, classification, Clustering, 
Tanagra Tool.  
 

I. INTRODUCTION 
Data mining is the process of discovering useful 

information (i.e. patterns) underlying the data. Powerful 
techniques are needed to extract patterns from large data 
because traditional statistical tools are not efficient enough 
anymore [1] 
 

 
 
Following are the Knowledge Discovery Process Steps: - 

 
1. Identify business problem 
2. Data mining 
3. Action 
4. Evaluation and measurement 
5. Deployment and integration into businesses 

processes 
 

 
 

 
  
 

II. TECHNIQUES IN DATA MINING 
Depending mainly on the application domain and on 

the interest of the miner, one can identify several types of 
data mining tasks for which data mining offers possible 
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answers.[3] We present them in the order they are usually 
implied in the process. 
 
Summarization 

This task aims at producing compact and characteristic 
descriptions for a given set of data. It can take multiple 
forms: numerical (simple descriptive statistical measures 
like means, standard deviations), graphical forms 
(histograms, scatter plots), or the form of if-then rules. It 
may provide descriptions about objects in the whole 
database or in selected subsets of it. An example of 
summarization is “the minimum unitary price for all the 
transactions with energy is 70 price units” [2] 
 
Clustering 

A clustering problem is an unsupervised learning 
problem that aims at finding clusters of similar objects 
sharing a number of interesting properties. It may be used 
in data mining to evaluate similarities among data, to build 
a set of representative prototypes, to analyze correlations 
between attributes, or to automatically represent a data set 
by a small number of regions, preserving the topological 
properties of the original input space. 

• A cluster is therefore a collection of objects which 
are “similar” between them and are “dissimilar” to 
the objects belonging to other clusters.[4]  

 

 
 
 

 
Classification 

A classification problem is a supervised learning 
problem in which the output information is a discrete 
classification; i.e., given an object and its input attributes, 
the classification output is one of the possible mutually 
exclusive classes of the problem. The aim of the 
classification task is to discover some kind of relationship 
between the input attributes and the output class, so that the 
discovered knowledge can be used to predict the class of a 
new unknown object.[4] An example of a derived rule, 
which classifies sales made early in the day (a sale is said 
to be early if it was made between 6 a.m. and noon), is “if 
the product is energy then the sale is likely to be early 
(confidence 0.75)”. 

 
 

 
 
Regression 

A regression problem is a supervised learning problem 
of building a more or less transparent model in which the 
output information is a continuous numerical value or a 
vector of such values rather than a discrete class. Then, 
given an object, it is possible to predict one of its attributes 
by means of the other attributes by using the built model. 
The prediction of numeric values may be done by classical 
or more advanced statistical methods and by symbolic 
methods often used in the classification task. An example 
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of a model derived in a regression problem is “when buyer 
A buys energy, there exists a linear dependence between 
the established unitary price and the quantity he buys: 
quantity = 170 - 1.5 * unitary price.”[5] 
 
Dependency Modeling 

The form “if antecedent is true then consequent is 
true,” where both the antecedent and the consequent of the 
rule may be any combination of attributes, rather than 
having the same output in the consequent like in the case of 
the classification rules. An example of such a rule is “if the 
product is energy then transaction A dependency modeling 
problem focuses on discovering a model that describes 
significant dependencies among attributes. These 
dependencies are usually expressed as if-then rules in  price 
is larger than 2,000 price units.”[5] 
 
Deviation Detection 

This is the task focusing on discovering the most 
significant changes or deviations in the data between the 
actual content of the data and its expected content 
(previously measured) or normative values. It includes 
searching for temporal deviations (important changes in 
data with time) and searching Association rule generators 
are a powerful data mining technique used to search 
through an entire data set for rules revealing the nature and 
frequency of relationships or associations between data 
entities [5]. The resulting associations can be used to filter 
the information for human analysis and possibly to define a 
prediction model based on observed behavior. 
 
Clustering Methods 

They are used often in the data selection preprocessing 
step due to the property of learning unsupervised 
similarities between objects and reducing the search space 
to a set of most important attributes for the application, or 
to a finite set of objects “alike.” The most frequently used 
clustering method is the k-means method, which identifies 
a certain number of groups of similar objects; it may be 
used in combination with the nearest-neighbor rule, which 
classifies any new object in the group most similar (most 
near) to it. This method may also be used in order to 
identify outliers in a database. For example, using this 
technique, it might be possible in our example to identify 
groups of similar sales (large quantity and cheap unitary 
price versus small quantity and expensive unitary price) 
and to find out that some of the sales are outliers (e.g., 
small quantity and cheap). Then a supervised learning 
technique might be used in order to find a rule to 
characterize these abnormal sales, in terms of attributes 
(seller, buyer, product, date, etc.) 
 
Visualization Techniques 

These include histograms (estimate the probability 
distribution for a certain numerical attribute given a set of 
objects), scatter plots (provide information on the relation 
between two numerical attributes and a discrete one), three-
dimensional maps. 
 
 
 
 
 
 

III. K-Means Clustering: The Algorithm 
K-means is one of the simplest unsupervised learning 

algorithms that solve the well known clustering problem 
[7]. The procedure follows a simple and easy way to 
classify a given data set through a certain number of 
clusters (assume k clusters) fixed a priori. The main idea is 
to define k centroids, one for each cluster. These centroids 
should be placed in a cunning way because of different 
location causes different result. So, the better choice is to 
place them as much as possible far away from each other. 
The next step is to take each point belonging to a given 
data set and associate it to the nearest centroid [7]. When 
no point is pending, the first step is completed and an early 
group age is done. At this point need to re-calculate k new 
centroids as bar centers of the clusters resulting from the 
previous step. After these k new centroids, a new binding 
has to be done between the same data set points and the 
nearest new centroid. A loop has been generated. As a 
result of this loop notice that the k centroids change their 
location step by step until no more changes are done. In 
other words centroids do not move any more. 
Finally, this algorithm aims at minimizing an objective 
function, in this case a squared error function[8]. The 
objective function 
 

J=  
 

Where is a chosen distance measure 
between a data point xi(j) and the cluster centre cj, is an 
indicator of the distance of the n data points from their 
respective cluster centers. The algorithm is composed of 
the following steps: 

 
1. Place K points into the space represented by the 

objects that are being clustered. These points 
represent initial group centroids. 

2. Assign each object to the group that has the 
closest centroid. 

3. When all objects have been assigned, recalculate 
the positions of the K centroids. 
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4. Repeat Steps 2 and 3 until the centroids no longer 
move. This produces a separation of the objects 
into groups from which the metric to be 
minimized can be calculated [8]. 

 The algorithm is significantly sensitive to the initial 
randomly selected cluster centers. The k-means algorithm 
can be run multiple times to reduce this effect. K-means is 
a simple algorithm that has been adapted to many problem 
domains [6].  
 

 
 

IV. K –Means Clustering: The Example 
If our class (decision) attribute is tumorType and its 

values are: malignant, benign, etc. - these will be the 
classes. They will be represented by cluster1, cluster2, etc. 
However, the class information is never provided to the 
algorithm. The class information can be used later on, to 

evaluate how accurately the algorithm classified the 
objects. 

 
 

V. Weaknesses of K-Mean Clustering 
1. When the numbers of data are not so many, 
initial grouping will determine the cluster 
significantly [10]. 
2. The number of cluster, K, must be determined 
beforehand. 
3. The real cluster never knows, using the same 
data, if it is inputted in a different order may 
produce different cluster if the number of data is 
a few. 
4. Weakness of arithmetic mean is not robust to 
outliers. Very far data from the centroid may 
pull the centroid away from the real one [10]. 
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VI. CONCLUSION 
In this paper, we have presented basics of data mining 

and its all techniques and finally clustering in detail. We 
have seen that there are various limitations in this 
algorithm, and to remove the problem of specifying the 
number of clusters we will study different attributes 
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