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Abstract: Data preprocessing plays a vital role in data 

mining which transforms raw data into a machine-

understandable format. Data preprocessing involves data 

collection, cleaning of data and various forms of 

representing the data. Here we explore the effect of 

different data representations in the field of the 

predictive data mining models by considering breast 

cancer dataset. By undertaking expectations, one 

specific predictive model may give the best outcome for 

the data set, however, gives poor outcomes for another 

data set, all these depends upon the data representation 

we selected for our data to convert it into binary. This 

paperwork concentrates on Artificial neural system 

(ANN) predictive information mining models, which are 

usually utilized for prediction. A medical data set with 

Boolean targets are considered and utilized to predict the 

effect of different data representation on data Mining 

model. In this paper, we consider seven data 

representation techniques are utilized ; They are As_Is, 

thermometer representation, MinMax normalization 

technique, sigmoidal normalization technique, flag 

representation, simple binary representation and 

standard deviation normalization. 

Keywords: Data Representation Techniques, Boolean 

Targets, Predictive Data Mining Models and Artificial 

Neural Networks. 

1. Introduction 

The broad utilization of computers and IT has driven 

towards the production of huge quantities data 

repositories from different areas of application. Such a 

huge quantity data repositories can be contributed to our 

decision making in our future applications. Data mining 

is a very effective technology with incredible potential 

that helps various organizations to analyze on essential 

data in their data warehouses.  

The important phase involved in Knowledge 

discovery from a database is Data mining. Data mining 

involves abstraction of hidden predictive information 

from large databases. DM has a capacity of finding new 

innovation with the extraordinary potential to help a lot 

of organizations attentive on the most censorious data in 

the organization’s warehouse. Modern computational 

and statistical technologies are applied to the data in 

order to find out hidden patterns within the warehouse. 

In effect, the analysts can produce different observations 

from the existing data with the help of predictive models 

that are formed from the patterns and trends. Data 

miningtechniques can likewise be seen as artificial 

intelligence (AI), database approach and statistical 

computation. However, existing traditional statistics 

cannot be replaced by these methods; In fact, this is an 

expansion of the conventional strategies.  

It may additionally be utilized to determine new data 

which could be incorporated with forecasting choice 

support, and estimation so as to help associations 

increase upper hand. In the application of higher 

educational institutions. 

 In this paper, we will come to know the importance 

of data representation in preprocessing level and how 

data representation could affect the predictive data 

mining. We can also predict the best data representation 

for an accurate result. 

2. Data Mining 

It is notable that information mining can give high 

exact data which underpins forecasting and decision 

making for various applications like military, scientific, 

business decision making, sociology, and physiology. 

DM is a strong innovation with incredible potential that 

helps clients to focus on the most critical information in 

warehouses with the assistance of communication lines. 

Also, DM can possibly answer different inquiries that 

are tedious to investigate in past and can anticipate 

patterns which make knowledge driven decisions, 

proactive. 

2.1. Neural Networks 

A neural network is one of the classification 

techniques. Neural networks produce high accurate 

results in many practical applications. Neural networks 

are widely used in many real-world applications in 

business, industry, and science. A neural network is a 
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network which is connected to a set of input and output 

elements which are called elementary processing 

devices. These elementary processing devices are also 

called as neurons. 

Technically, neural network or an artificial neural 

network is a non-linear information processing device. 

These information processing devices which are built 

from interconnected elementary processing devices 

which are input and output variables. It is used to 

generalize and associate data. 

Neural systems give off an impression of being a 

current improvement. The reality is it was built up before 

the approach of PCs and has made due to no less than 

one noteworthy misfortune and is utilized for quite a 

while. 

The basic building block of the neural network is 

neuron. ANN is a numerical model or computational 

model in light of organic neural systems which is also 

called as the elimination of biological neural system? 

The artificial neural network is based on the structure of 

external and internal information of flow it changes the 

structure according to that because these characteristics 

it is called as an adaptive system. Artificial neural 

network is utilized to concentrate patterns and recognize 

trends that are too intricate to be in any way saw by either 

people or other PC systems. It can get the importance 

from the convoluted information. 

A neural network must be outlined with the end goal 

that the utilization of an arrangement of sources of input 

converts to various outputs. Different strategies to set the 

qualities which are the associations lost. By utilizing the 

earlier information it is the restricted is to set the weights 

unequivocally. By utilizing the bolstering it showing 

examples and giving it a chance to change its weights as 

indicated by some learning standard it is one of the best 

approaches to prepare.  

       

 
Figure 1: Basic structure of Neural network 

Here we consider neural network with two various 

inputs, two hidden neurons of two and output neurons of 

two numbers. Additionally bias will be included by the 

output neurons and hidden neurons.The objective of 

Backpropagation is to advance the weights so that the 

neural system can figure out how to effectively delineate 

contributions to yields. 

Here are the means by which we figure the h1 net 

input 

𝒏𝒆𝒕 𝒉𝟏 = 𝒘𝟏 ∗ 𝒊𝟏 + 𝒘𝟐 ∗ 𝒊𝟐 + 𝒃𝟏 ∗ 𝟏 

…… Eq. (1) 

 

Here we look the output o1: 

𝑛𝑒𝑡 𝑜1 = 𝑤5 ∗ 𝑜𝑢𝑡 ℎ1 + 𝑤6 ∗ 𝑜𝑢𝑡 ℎ2 + 𝑏2 ∗ 1 
…… Eq. (1.1) 

𝑶𝒖𝒕 𝒉𝟏 =
𝟏

𝟏 + 𝒆−𝒏𝒆𝒕 𝒉𝟏
 

…… Eq. (1.2) 

We rehash this procedure for o/p layer neurons, 

utilizing the yield from the hidden neurons as sources of 

info. 

𝑶𝒖𝒕 𝒐𝟏 =
𝟏

𝟏 + 𝒆−𝒏𝒆𝒕 𝒐𝟏
 

…… Eq. (1.3) 

Here we Calculate the Total Error by using below 

formulae: 

𝑬_𝒕𝒐𝒕𝒂𝒍 = ∑

𝟏

𝟐(𝒕𝒂𝒓𝒈𝒆𝒕 − 𝒐𝒖𝒕𝒑𝒖𝒕)𝟐

𝒏

𝒌=𝟎

 

…… Eq. (1.4) 

Here we refer that output is actual value and the 

target as ideal one 

𝑬 _𝒐𝟏 =
𝟏

𝟐(𝒕𝒂𝒓𝒈𝒆𝒕 𝒐𝟏 − 𝒐𝒖𝒕 𝒐𝟏)𝟐
 

…… Eq. (1.5) 

The total error in the network is calculated by: 

 

𝑬𝒕𝒐𝒕𝒂𝒍 = 𝑬_𝒐𝟏 + 𝑬_𝒐𝟐 

…… Eq. (1.6) 

Our objective with Backpropagation is to refresh 

each of the weights in the system so they make the 

real(actual) outputs be nearer the objective outputs, in 

this way limiting the blunder for each error neuron and 

the system in general. 

Now we consider  and if we want to find out how 

the change in  will affect the  total error  

So we apply the chain rule to find out : 

 
Then we repeat the above procedure for further 

modifications 

3. Literature Review 

Representation of data assumes an imperative part in 

the execution of Neural Networks, “especially in NN 

applications in a real world." In the investigation of 

information representation,[3] utilized NNs to close the 

mercury nearness in human blood from the creature 
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information. The effect of different information 

portrayals, for example, Category, As_Is, Thermometer 

and Flag on forecast models are dissected and Finally 

concluded that the best representation is Thermometer 

data representation using Artificial Neural Network. [4], 

[5] used five data representations  (Logarithm,  Max 

value and MinValue,  Thermometer which is powers of 

10, Maximum Value, and Binary which is powers of 2, 

on a data for the expectation of maize yield in Midwest 

USA at 3 scales [6]. The information comprises of yield 

information and climate information from the 

homestead, region levels from the year extend from 1901 

to 1996. The outcome gives that information portrayal 

on ANN has a huge impact execution. 

4. Proposed Work 

The approach adopted for this exploration is from [3] 

by utilizing various data illustrations on breast cancer 

data we got from UCI library, and the steps, that are 

being carried out in this study are shown in Figure1 

[14].The steps involved are data collection, data 

grounding stage, followed by examination and 

experiment, and then we go for investigation and 

comparison of the results stage. 

In this paper we mainly concentrate on Data 

Representation stage where we covert the whole data set 

into binary form in order to give to the neural networks. 

While converting the data into binary form  we uses 

various data representation techniques and each 

technique result will be fed to the neural network and we 

analyze the results finally and we draw out the 

comparison on the techniques we applied. 

 

 
 

Figure 2. Block diagram of proposed research 

methodology 

4.1 Data Collection 

In this phase, the required data sets on breast cancer 

will be obtained through the "UCI machine learning 

repository" by using the link 

http://archive.ics.uci.edu/ml/ datasets.html. This 

Repository contains a gathering of databases, different 

space theories, and the data generators that are used by 

the group of machine learning for empirical reviews on 

calculations of machine learning. The dataset we have 

been acquired from UCI is Wisconsin Breast Cancer 

data set. 

4.2 Data preparation 

After the information gathering has been done in the 

past stage, the following stage is information 

arrangement. In this stage, we get ready information for 

the examination. Every single property is inspected 

plainly and missing qualities are found preceding the 

preparation. 

4.2.1 Data description 

The study of the dataset we have been used are 

form Wisconsin Breast Cancer dataset. The data 

set is depicted in detail in the following subdivision. 

4.2.1.1. Wisconsin breast cancer data set 

The Wisconsin bosom disease dataset we utilized 

as a part of this review is taken from the University of 

Wisconsin Hospitals, Dr. William H wolberg gave 

Madison.  

Table 1. List of Attributes of dataset for 

Wisconsin Breast Cancer 

 

     Each occurrence or information question from the 

information speaks to one patient record. Each record 

contains the data about Breast Cancer tolerant which 

demonstrates the patient condition is either kind or 

dangerous. The dataset contains an aggregate of 699 

cases (records) with 9 qualities (barring Sample Code 

Number) which speak to the autonomous factors and one 

trait, i.e. Class speak to the needy variable or yield. The 

beneath Table 1 demonstrates the characteristics that are 

available in the informational collection, the code speaks 

to the short type of the trait, sort, speaks to the 

information kind of a specific quality, space, gives the 

conceivable scope of significant worth and the last 
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segment, demonstrates the missing qualities that are 

available in all properties. 

Considering the condition of Breast Cancer patients, 

a total of (34.5% or 241) are malignant condition and the 

rest 65.5% (458) of them are in benign condition  

4.2.2. Data Cleaning 

The missing values in the dataset have to be 

identified prior to using the data which is collected in the 

earlier stage. There are several methods which are used 

to resolve misplaced values in the data, they are 

terminating the instances or attributes, supplanting the 

mean value of an attribute in place of missing value, or 

just ignore the missing values. However handling the 

missing values depends on the data we collected earlier. 

Wisconsin breast cancer dataset contains 16 unknown 

values for the attribute Bare Nuclei (see Table 1). 

However, the missing values can be recovered by 

replacing the mean value of this element. The average 

value is to 3.54 since the element is of unconditional 

values so the value is finally rounded to 4 and all the 

unknown values are supplanted by 4. 

5. Data Representation model of Breast Cancer 

Prediction 

Every dataset will be changed into data depiction 

distinguished for this study to be exact Min-Max 

Standardization, As_Is, Standard Deviation 

Normalization, Thermometer Illustration, Simple Binary 

Illustration and Flag Illustration. In As_Is illustration, 

the data will not change it remains the same as it is 

before. The Min-Max Normalization all the values have 

transformed into numbers within 1 and 0. The Min-Max 

Normalization keeps the affliation among the data 

values in the similar range by applying a linear 

transformation on raw data. This method does not 

consider any outliers in future value and the min-max 

formula is  

𝑵′ =
𝒗𝒂𝒍 − 𝑴𝒊𝒏(𝒗𝒂𝒍(𝒊))

𝑴𝒂𝒙(𝒗𝒂𝒍(𝒊)) − 𝑴𝒊𝒏(𝒗𝒂𝒍(𝒊))
 

    …… Eq. (2) 

 

where Max(val(i)) in Eq.(1) gives the maximum value 

presented in a particular attribute, Min(val(i)) is the 

minimum value presented in a actual attribute, N’ is the 

new value, and val is the old value. 

In this Standard Deviation Normalization procedure 

the standard deviation function and mean value for each 

element in the data is intended. For a variable val, 

standard deviation (Std_dev(val)) and the mean value( 

Mean (val)) is calculated from the data set. The formula 

for standard deviation normalization is written as 

𝑵′ =
(𝒗𝒂𝒍 − 𝒎𝒆𝒂𝒏(𝒗𝒂𝒍))

𝒔𝒕𝒅𝒅𝒆𝒗(𝒗𝒂𝒍)
 

....Eq. (3) 

Where 

𝒎𝒆𝒂𝒏(𝒗𝒂𝒍) =
𝑺𝒖𝒎(𝒗𝒂𝒍)

𝒏
 

....Eq. (3.1) 

 

𝒔𝒕𝒅_𝒅𝒆𝒗(𝒗𝒂𝒍) = 𝒔𝒒𝒓(𝒔𝒖𝒎(𝒗𝒂𝒍𝟐) −

𝒔𝒖𝒏(𝒗𝒂𝒍𝟐)

𝒏

𝒏 − 𝟏
) 

....Eq. (3.2) 

In Thermometer portrayal, the categorical value has 

been changed over into the binary format in before 

playing out the investigation. For example,1 to 6 is the 

scope of qualities for the classification field and 

therefore the esteem 4 can be spoken to as "111100". 

In the Flag arrange, the digit 1 is traded in the binary 

area for a specific esteem. Along these lines, the above 

supposition the range values in a classification field are 

1 to 6 and if the value 4 is spoken to in Flag arrange as 

"000100." 

The Simple Binary illustration is gotten by directly 

transforming the definite value into binary form 

6. Simulations Results and Discussions 

Examination on expectation execution of the data set 

index has different instabilities for an alternate 

information sort. During the time spent, one information 

portrayal may give the best outcome for an informational 

index however another portrayal gives the poor outcome 

for similar data set index. 

Initially, the experimental results on the analysis of 

the Wisconsin breast cancer point to that all the attribute 

values (self-determining variables) have a suggestive 

correlation with the target of variable (dependent 

variables).The list of various data representations on 

Neural network and their accuracy with number of steps 

involved in tuning results are shown below: 

Table 2. Result comparison on various data 

representations 

 

 

 

 

 

       From the above table2, on the basis of accuracy, the 

Min-max Normalization and Standard deviation 
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normalization technique gave the more accurate results 

with 99.9974 and 99.9968 accuracies respectively. On 

the basis of steps involved to tune the neural networks 

thermometer binary took lots of steps to complete simple 

binary completed within 118 steps while the 

Thermometer binary completed its tuning in 6159 steps. 

 

Figure 3. Min Max normalization Result 

 
Figure 4. Flag Data Representation Result 

 
Figure 5. Thermometer binary Data Representation 

Result 

 
Figure 6. Standard deviation Data Representation 

Result 

 

7. Conclusion and Future Scope 

    In this research paper, the data representations and 

their effects on the performance of Neural Network were 

investigated on breast cancer data sets which have a 

Boolean or binary target class. The results show that how 

the data representation techniques will vary the accuracy 

percentage. 

    As the part of future research regression analysis also 

be done on the dataset to get more accuracy. One feasible 

area is to find out which cases will fail during training, 

and how one could correct the representation of each 

case during experiment such that the model will 

correctly identify all the cases. The feasible Study on 

effect of data representation techniques on various 

predictive models will enable the data mining model's 

developers or future researchers to present the data in a 

correct manner for the Boolean or binary target in the 

task of prediction. 
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