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Abstrract
The smallest elements that make up the system of neural 
networks are neurons. Neurons are typical programs those up 
on running acts like our normal brain neurons in identifying the 
important information  from large data. Neurons are the heart 
of neural networks. Initially it gives a brief description about 
data mining concepts and warehousing and its applications 
areas and various techniques. The popular technique for 
implementation of data mining itself is the neural networks. 
Finally the explanation and implementation of back propagation 
algorithm is presented in this paper followed by conclusions 
and references.
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I. Introduction

A. Definations of main concepts

1. Data mining
(i). Data mining is the search for the relationships and global 
patterns that exist in large databases but are hidden among 
vast amounts of data, such as the.
(ii). Relationship between patient data and their medical 
diagnosis.
(iii). This relationship represents valuable knowledge about the 
database, and the objects in the database, if the database is a 
faithful mirror of the real world registered by the database. 

2. Data warehousing
Constructing a system for storing and delivering massive 
quantities of data is called Data  warehousing.

3. Database management system 
A software system that controls and manages the data to 
eliminate data redundancy and to ensure data integrity, 
consistency and availability, among other features. 

4. Knowledge discovery in database (KDD)
KDD is the process of identifying a valid, potentially useful and 
ultimately understandable structure in data.
This process involves selecting and sampling data from a 
data warehouse, cleaning or preprocessing it, transforming 
or reducing it, applying a data mining component to produce 
a structure, and evaluating the derived structure.  

II. Introduction to Data Mining Concepts
Data mining is the extraction of hidden predictive information 
from large databases, is a powerful new technology with 
great potential to analyze important information in the data 
warehouse. When implemented on a high performance client/
server or parallel processing computers, data mining tools can 
analyze massive databases to deliver answer to questions 
such as which clients are most likely to respond to the next 
promotional mailing. Data mining can help the marketing 
analyst to break free of established customer models and 

construct detailed customer profiles reflecting actual   behavior 
in different situations.

III. Types of Data Mining
There are various types of data mining depending on where 
the mining technique is applied. They are,  

Text Mining1. 
Spatial Data Mining2. 
Web Mining3. 
Sequence Mining4. 

IV. Data Mining application Areas
Scientific, Engineering and Health Care Data 1. 
Genomic Data2. 
Sensor Data3. 
Simulation Data4. 
Health Care Data5. 
Web Data6. 
Multimedia Documents7. 
Data Web8. 
Business and E-commerce Data9. 
Business Transactions10. 
Electronic Commerce11. 
Other Application Areas12. 
Risk Analysis13. 
Targeted Marketing14. 
Customer Retention15. 
Portfolio Management16. 
Brand loyalty17. 
Banking18. 

V. Application Areas of Data Ware housing
Government organizations1. 
Banks2. 
Insurance Companies3. 
Utilities Providers4. 
Health Care Providers5. 
Financial Services Companies6. 
Telecommunications Service Providers7. 
Travel, Transport and Tourism Companies8. 
Security Agencies9. 

VI. Data Mining Techniques
Data mining techniques can be classified into two categories

A. Category-1  

1. Classical techniques 
Statistics1. 
Neighborhoods and Clustering2. 
Techniques.3. 
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B. Category-2 

1. Next Generation Techniques
(i). Decision Trees,
(ii). Neural Networks,
(iii). Ruling techniques.

VII. Implementation of Nueral Networks

A. Introduction to Neural Networks 
1. When data mining algorithms are talked about these days 
most of the time people are talking about either decision 
trees or neural networks.  Of the two neural networks have 
probably been of greater interest through the formative stages 
of data mining technology and because of their highly accurate 
predictive models that can be applied across a large number 
of different types of problems.
2. To be more precise with the term “neural network” one 
might better speak of an “artificial neural network”.  True 
neural networks are biological systems (a k a brains) that 
detect patterns, make predictions and learn.  The artificial ones 
are computer programs implementing sophisticated pattern 
detection and machine learning algorithms on a computer to 
build predictive models from large historical databases. 

B. Most popular Algorithm in implementing Neural 
Networks–Back propagation Algorithm 

1. Introduction 
The back propagation algorithm is perhaps the most widely 
used training algorithm for multi-layered feed forward networks. 
However, many people find it quite difficult to construct multilayer 
feed forward networks and training algorithms from scratch, 
whether it because of the difficulty of the math (which can 
seem misleading at first glance of all the derivations) or the 
difficulty involved with the actual coding of the network and 
training algorithm.
Explanation

 

2. The Perception
(i). The perception is basically a linear threshold device which 
returns a certain value, 1 for example, if the dot product of the 
input vector and the associated weight vector plus the bias 
surpasses the threshold, and another value, -1 for example, if 
the threshold is not reached.
(ii). The problem with the perception is that it cannot express 
non-linear decisions.
(iii). When the dot product of the input vector and the associated 
weight vector plus the bias 
f(x1,x2,..,xn)=w1x1+w2x2+...wnxn+wb=threshold 
is graphed in the x1,x2,...,xn coordinate plane/space one will 
notice that it is obviously linear.
(iv). More than that however, this function separates this 
space into two categories. All the input vectors that will give 
a (f(x1,x2,..,xn)=w1x1+w2x2+...wnxn+wb) value greater than 
the threshold are separated into one space, and those that 
will not will be separated into another.

Fig. 1: Left. a linearly separable decision surface. Right. a non-
linearly separable decision surface

(v). The obvious problem with this model then is, what if the 
decision cannot be linearly separated?
(vi). The failure of the perception to learn the XOR network and 
to distinguish between even and odd almost led to the demise 
of faith in neural network research.
(vii). The solution came however, with the development of 
neuron models that applied a sigmoid function to the weighted 
sum (w1x1+w2x2+...wnxn+wb) to make the activation of the 
neuron non-linear, scaled and differentiable.
(viii). An example of a commonly used sigmoid function 
is the logistic function given by o(y)=1/(1+e^(-y)), where 
y=w1x1+w2x2+...wnxn+wb. When these “sigmoid units” are 
arranged layer by layer, with each layer downstream another 
layer acting as the input vector etc. the multilayer feed forward 
network is created.
(ix). Multilayer feed forward networks normally consist of 
three or four layers, there is always one input layer and one 
output layer and usually one hidden layer, although in some 
classification problems two hidden layers may be necessary, 
this case is rare however.
(x). The term input layer neurons are a misnomer, no sigmoid 
unit is applied to the value of each of these neurons.
Their raw values are fed into the layer downstream the input 
layer (the hidden layer). Once the neurons for the hidden layer 
are computed, their activations are then fed downstream to the 
next layer, until all the activations eventually reach the output 
layer, in which each output layer neuron is associated with a 
specific classification category.
(xi). In a fully connected multilayer feed forward network, each 
neuron in one layer is connected by a weight to every neuron 
in the layer downstream it. A bias is also associated with each 
of these weighted sums.
(xii). Thus in computing the value of each neuron in the hidden 
and output layers one must first take the sum of the weighted 
sums and the bias and then apply f(sum) (the sigmoid function) 
to calculate the Neuron’s activation.

Fig. 2:
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(xiii). Graph of the logistic function. Notice it scales the output 
to a value ranging from 0 to 1
(xiv). Here network learns the problem by modifying all the 
weights. On partial derivative of the error of the network 
with respect to each weight we will know the direction of the 
error.
(xv). In fact, if we take negative of this derivative (i.e. the rate 
change of the error as the value of the weight increases) and 
then proceed to add it to the weight, the error will decrease 
until it reaches a local minima. This makes sense because if 
the derivative is positive, this tells us that the error is increasing 
when the weight is increasing, the obvious thing is to add a 
negative value to the weight and vice versa if the derivative 
is negative.
(xvi). The actual derivation will be covered later. Because the 
taking of these partial derivatives and then applying them to 
each of the weights takes place starting from the output layer 
to hidden layer weights, then the hidden layer to input layer 
weights this algorithm has been called the “back propagation 
algorithm”.

 
Fig. 3:

(xvii). A 3-layer feed forward network. Notice that in this fully 
connected network every neuron in the hidden and output layer 
is connected to every neuron in the previous layer.
(xviii). Computation of the Network : In most classification 
networks the output neuron that achieves the highest activation 
is what the network classifies the input vector to be.
(xix). For example : If we wanted to train our network to recognize 
7x7 binary images of the numbers 0 through 9, we would expect 
our network to have 10 output neurons, which each output 
neuron corresponding to one number.
(xx). Thus if the first output neuron is most activated, the network 
classifies the image as “0”. For the second neuron “1”, etc. 
In calculating the error we create a target vector consisting of 
the expected outputs.
(xxi). For example, for the image of the number 7, we would 
want the eight output neuron to have an activation of 1.0 (the 
maximum for a sigmoid unit) and for all other output neurons 
to achieve an activation of 0.0. Now starting from the first 
output neuron calculate the squared error by squaring the 
difference between the target value (expected value for the 
output neuron) and the actual output value and end at the 
tenth output neuron. 
(xxii). Take the average of all these squared errors and you 
have the network error. The error is squared as to make the 
derivative easier.

(xxiii). Once the error is computed, the weights can be updated 
one by one. This process continues from image to image until 
the network is finally able to recognize all the images in the 
training set.

3. Steps involved in Back propagation Algorithm 

(i). Step-1
The first step is to feed the input vector through the network 
and compute every unit in the network. Recall that this is done 
by computing the weighting sum coming into the unit and then 
applying the sigmoid function. The ‘x’ vector is the activation 
of the previous layer.

       
The ‘w’ vector denotes the weights linking the neuron unit to 
the previous neuron layer.

(ii). Step-2
The second step is to compute the squared error of the network. 
Recall that this is done by taking the sum of the squared error 
of every unit in the output layer. The target vector involved is 
associated with the training sample (the input vector).

‘t’ denotes a target value in the target vector, and ‘o’ denotes 
the activation of a unit in the output layer.

(iii). Step-3
The third step is to calculate the error term of each output unit, 
indicated below as ‘delta’.

The error term is related to the partial derivative of each weight 
with respect to the network error.

(iv). Step-4
The fourth step is to calculate the error term of each of the 
hidden units.

The hidden unit error term depends on the error terms calculated 
for the output units.

(v). Step-5
The fifth step is to compute the weight deltas. ‘Eta’ here is 
the learning rate. A low learning rate can ensure more stable 
convergence. A high learning rate can speed up convergence 
in some cases. 

‘x’ denotes the unit that’s connected to the  unit        downstream 
by the weight ‘w’

(vi). Step-6
The final step is to add the weight deltas to each of the weights. 
I prefer adjusting the weights one layer at a time. This method 
involves recomputing the network error before the next weight 
layer error terms are computed. Once 
finished, proceed back to step 1.
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VIII. Conclusion
Back propagation network is one of the well known Neural 
Networks model. However, large network is too complex and 
takes a long time to train. Giving the network some help by 
splitting the data would enable the network to learn better. In 
addition, the multi network approach could reduce the network 
learning time and increase its learning capability. Therefore, 
the large network could be divided into several specialized 
networks. Each network represents a small group of the data 
and trained separately. Another network will be used to integrate 
the result and provide the final output. Neural network has been 
proven of their capabilities in many domains such as medical 
application. Neural network with ability to learn by example 
makes them very flexible and powerful in medical diagnosis.
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