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ABSTRACT 
Big Data is being progressively used almost universally on the planet both online and offline. It is growing with structured, 
unstructured and semi structured data set with multiple autonomous sources. In a simpler way, each classification techniques over 
big transactional database provide required data to the users. Classification techniques mainly involves in supervised and 
unsupervised learning. In this research work we focused on to study of different supervised classification techniques in prediction 
of heart disease. They are strongly related to Computational statistics, or statistical computing which helps in diagnosis and 
prediction of diseases. The top ten causes of death in worldwide are due to heart disease and stroke.  Of the 56.4 million deaths, 
worldwide in 2015, more than half (54%) were due to the top 10 causes Lower respiratory infections, Chronic obstructive 
pulmonary etc. among them heart disease and stroke are the world’s biggest killers. Heart Disease has remained the leading causes 
of death globally in the last 15 years Further this paper shows application of each technique and their advantages and limitations 
in application with prediction of heart disease in the area of big data. 
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INTRODUCTION 

 

Big Data is unstructured, structured and semi structured data that exceeds the processing complexity of 

predictable database systems. The data is too large, moves too wild, or doesn’t fit the rule limiting behavior of 

our database architectures. Big Data which is keep on growing day by day which comes from various, different, 

independent sources with complex relationship. There are three main challenges in Big Data Meeting the need 

for speed, Understanding the data, addressing data quality, displaying meaningful results, dealing with outliers 

which are data retrieving and arithmetic computing measures, semantics and domain knowledge for diverse Big 

Data applications and the difficulties raised up by Big Data volumes, distributed data distribution and by 

composite and dynamic characteristics. There are three tiers in big data frame to handle the above challenges 

which is shown in figure 1.1. [1]. The tier-1 represented the first layer in the architecture model which is 

common working principles associated with the accessing of large volume of data and different modes of data 

computation process. Here the Big data is showed in form of cloud and this Big Data Cloud is generally formed 

with the collection of different type of complex data such as real time data, networking data and etc. Again, the 

main concern of the first layer is to handle the Big Data storage and management issue exist with the different 

types of the Data dimension i.e. Data Volume, Variety, Velocity and Veracity [2]. The exponential growth in 

massive, unstructured heterogeneous complex structure of data representation Big Data creates a lot of problem 
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in storing, sorting, and visualization pattern of massive data structure. These Big Data required many number of 

data warehouse to store the large volume of data and helps the user to access data in different format beside this 

user are also allowed to access and maintain the data semantics, data integrity. But in some cases, the data 

integrity is difficult to maintain in Big Data warehouses which are located in different location. So, in order to 

store the massive volume of data here we have used the concept of Big Data warehouse and further to study and 

analysis the different data patterns we have applied different types of clustering algorithms and proceeding to 

the next tier. The tier-2 is associated types of clustering techniques that are applied into Big Data in order to 

solve the issue existing with the sorting, analyzing and visualization patterns [2]. We defined the clustering 

algorithms with the different have emerged as an alternative powerful and meta-learning tool helps to analyze 

the massive volume of data (Big Data) generated by many applications. The user must choose a suitable 

Clustering Algorithm which can be applied to Big Data volume and different types of distribution pattern in 

data sets. In general, Big Data are combined with different autonomous source, aggregate distributed data 

source to centralized site system which impacts more on the data structure and semantics. The tier-3 is 

associated with the output layer for the data processing system. Big Data support various types of database 

system and storage facilities. These layer work for the data visualization of the complex data that has extracted 

by the Big Data Mining process and data analysis done by using various type of software tools[2]  

 
Fig. 1.1: Three tiers of Big Data 

 

The complexity argument consists of many other significant data features, which are high dimensional 

dataset, an enormous number of data types, high speed in which the data should be handled and unstructured 

data. The complexity argument and its resulting problems have to be addressed using machine learning 

techniques. However, the challenge still rests on enhancing the current learning methods to deal with the Big 

Data classification problems and requirements. Machine Learning the Traditional Machine Learning methods 

have been established and used for mining useful information from the data through training and validation 

using labeled datasets. Three major challenges that make the Machine Learning techniques not suitable for 

solving Big data classification problems are: 

 (1) A Machine Learning method that is trained on a exact labeled datasets or data domain may 

inappropriate for added dataset or data domain that the classification cannot be healthy over different datasets or 

data domains;  

(2) A Machine Learning method is in over-all trained using a particular amount of class types and hence a 

huge changes of class types found in a vigorously growing dataset will lead to inaccurate classification results; 

and  

(3) A Machine Learning method is developed under on a single learning task, and therefore they are not 

suitable for recent multiple learning tasks and knowledge transfer requirements of Big Data analytics.  

Among the Machine Learning method, the supervised algorithms (i.e. classification algorithms) helps us to 

predict the classified data. Many supervised learning algorithms have been developed for the classification of 

prediction of disease among them the Decision Tree, Support Vector Machine (SVM) received a greater 

accuracy. However, their computational cost   is   higher than many other classification techniques. To ease this 

problem many   techniques have been   developed in the machine learning research. Due to their computational 

complexity, they are not suitable for Big Data analytics. However, the classification accuracies that the DT, 

SVM techniques give are excellent. Therefore, adopting DT, SVM techniques is highly preferred. Now the 

challenge is to find the solution to enhance and compare the DT, SVM technique. Representation Learning 

Representation-learning algorithms can support supervised learning techniques to attain high classification 

accuracy with computational efficiency. 

The transformation of data from one domain to another domain helps to preserve the original characteristics 

of the data so that the accuracy could be improved, computation complexity could be reduced, the accessing 

speed could be increased. Due to its large and growing data domain, the Big Data classification requires multi-

domain, representation learning technique. The multi-domain, representation learning technique contains 

feature variable learning, feature extraction learning and distance-metric learning. The cross domain, 

representation-learning technique is most suitable for the Big Data classification which is recently proposed 

along with the suggested network model though Several representation-learning techniques have been proposed 

in machine learning research.  The implementation of the cross domain, representation-learning technique   to 

Big Data classification will come across several challenges, including the effort in choosing relevant features, 
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constructing geometric representation, mining suitable features and separating the various types of data. 

Recently the concept of unit-circle algorithm has been proposed for intrusion traffic data. This property can 

support the Big Data classification to work effectively.  The task now is to approve this new algorithm to work 

with the modern, network technology. Machine Lifelong Learning The continuity parameter of Big Data 

introduces the difficulties that need to be addressed by all-time learning techniques. The learning of Big Data 

features in short term cannot be suitable for long-term. Hence the machine lifelong learning techniques should 

be used. The concept of machine learning affords a framework that is proficient of retaining learned knowledge 

with training examples throughout the learning phases.  

 

Classification Techniques: 

2.1 Classification: 

Classification is one of the data mining technique which help user to discover knowledge and future plan. It 

also classifies the unstructured data into the structured class and groups. There are two phases steps involved in 

classification technique, first is the learning process phase where enormous data sets are supplied to the training 

set and the rules and patterns are created by analyzing the training data set. The testing and evaluating the data 

set takes place in the second phase to achieve the higher accuracy of a classification patterns. Here we shall 

research the supervised classification methods such as Decision Tree and Support Vector Machine. Also, 

compare them with their accuracy, performance with Big Data. 

 

2..2 Decision Tree (DT):   

Information Gain: 

The entropy (Information Gain) approach is to maximize the Information Gain by selecting the splitting 

attribute that minimizes the value of entropy. Each attribute must be calculated with their Information Gain to 

identify the splitting attribute of the Decision Tree then select the attribute that maximizes the Information Gain.  

The formula for Information Gain for each attribute is calculated, 

E = ∑- Pi   log2 Pi                                                                (1)  

Where k is the number of classes of the target attribute  

Pi is the number of occurrences of class i divided by the total number of instances (i.e. the probability of i 

occurring).  

 
Fig. 2.2: Decision Tree 

 

Gini Index:  

The Gini Index helps us to measures the impurity of data available in our data set. The Gini Index is 

measured for each attribute in the data set.  If there are k classes of the target attribute, with the probability of 

the ith class being Pi, the Gini Index is defined as  

Gini=∑ p(i)p(j) 

i≠j 

 

The splitting attribute is the attribute with the largest reduction in the value of the Gini Index.  

 

Gain Ratio:  

Information Gain is calculated and it is biased towards attributes with a huge number of values.to overcome 

the problem of normalization to information gain we use gain ratio.  

 

SplitInfoA(D)=- ∑│Dj│/│D│ X log 2 │Dj│/│D│                       (2) 

             j=1 
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Gain Ratio maintain the breadth and uniformity of the attribute values.  By adjusting the Information Gain 

for each attribute. 

Gain Ratio = Information Gain / Split Information                     (3) 

 Where the split information is, a value based on the column sums of the frequency table  

 

Pruning: 

We prune the extracted decision rules by reduced error pruning was used, after mining the decision tree 

rules. Accurate and small decision rules are produced through reduced error pruning. Applying reduced error 

pruning provides more condensed decision rules and reduces the number of extracted rules. 

 

Performance Evaluation:  

The sensitivity, specificity, and accuracy were calculated to evaluate the performance of each combination. 

The sensitivity is proportion of positive cases that are correctly predict as sick. The specificity is the proportion 

of negative cases that are correctly classified as negative (i.e. the proportion of healthy patient that are classified 

as healthy patient). The accurateness is the proportion of cases that are correctly classified. The dataset sis 

divided into training and testing set and their performance are measured to with 10-fold cross validation.  

 

Sensitivity = True Positive/Positive                                      (4)  

Specificity = True Negative/ Negative                                  (5)  

Accuracy = (True Positive + True Negative) / (Positive + Negative)          

 

Decision Tree is perfect to use as the filter to handle the huge amount of data. Decision Tree is a 

straightforward way of classification can have reasonable effectiveness and correctness of those datasets. 

Decision Tree algorithm is good at fine-tuning between precision which can be trained very fast and provide 

complete results on those classification data. Big Data are now quickly increasing in all domains with the fast 

growth of networking and increase in the data storage and collection capacity. The instances are divided into a 

set of discrete valued set of properties, known as various features of the data. For example, classifying a 

received email as “spam” or “not spam” could be based on analyzing characteristics of the email such as origin 

IP address, the number of emails received from the same origin, the subject line, the email address itself, the 

content of the body of the email, etc. All these features will contribute to a final value which will allow the 

algorithm to classify the email. It is logical that the more number of examples of spam and non-spam emails the 

Machine Learning system goes through, the better will be its prediction for the next unknown email. Decision 

Tree learning is practically fast and accurate. The method is to acquire on huge data sets is to parallelize the 

process of learning by applying Decision Trees. It is straightforward to decrease a Decision Tree to rules. The 

approach follow here is to break a huge data set into n partitions then learn a Decision Tree on each of the n 

partitions in parallel. A Decision Tree become larger on each of n processors independently. After that they 

must be integrated in such a way that the Decision Tree remains individual tree, for this approach Decision Tree 

can used Meta-learning. Meta-learning is the method by which learners become aware of and gradually in 

control of habits of awareness, inquiry, learning, and growth.   

The final decision tree is constructed by removing the nodes that do not provides accuracy in classification 

results in reduced size tree where pruning is constructed. Large data set construct large tree therefore pruning is 

very efficiently. There are a various of methods available to prune a Decision Tree. an approach called 

pessimistic pruning is quite fast and has been shown to provide trees that perform sufficiently. Big Data 

challenges are increasing day by day, traditional Decision Tree algorithms have numerous limitations. First, 

building a Decision Tree is a very time consuming when the available dataset is tremendously huge. Next, while 

parallel computing clusters can be leveraged in Decision Tree based classification algorithms, the approach of 

data distribution should be optimized so that mandatory data for building one node is localized and meanwhile 

the communication cost is minimized. These limitations could be overcome through these algorithms by 

compressing computing model. To overcome these limitations, distributed C4.5 algorithm with MapReduce 

computing model is used. When available dataset is extremely huge then C4.5 algorithm performs well in short 

time and it is strong in nature as well as simple to understand.  

  

2.2 Support Vector Machine (SVM): 

Support Vector Machine (SVM) is a type of universal feed forward networks like Radial-basis function 

networks, established by Vapnik. port Vector Machine can be used for pattern classification and nonlinear 

regression. More exactly, the support vector machine is an approximate implementation of the technique of 

structural risk minimization.  This principle is based on the fact the error rate of a learning machine on test data 

is restricted by the sum of the training-error rate and term that depends on the Vapnik-Chervonenkis dimension. 

The support vector machine can provide good simplification performance on pattern classification problem.   
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Hyperplane for patterns: Consider the training sample  where xi is the input pattern for the 

ith instance and yi is the corresponding target output.  With pattern represented by the subset yi= +1 and the 

pattern represented by the subset yi= -1 are linearly separable. The equation in the form of a hyperplane that 

does the separation is  

wTx + b = 0                                         (3)  

where x is an input vector, w is an adjustable weight vector, and b is a bias. Thus,  

wTxi + b ≥ 0       for     yi = +1              (4)  

 wTxi + b < 0       for     yi = -1                   (5)  

For a given weight vector w and a bias b, the separation between the hyperplane defined in eq. 3 and 

closest data point is called the margin of separation, denoted by ρ as shown in figure 3, the geometric 

construction of an optimal hyperplane for a two- dimensional input space.  

 

Machine Learning provides efficient learning which has the ability to enable the computer to learn that uses 

algorithm and techniques which perform different tasks and activities. Our main problem is that how can we to 

exclude false data and to represent complex data. Support Vector Machine is a Machine Learning tool used for 

classification that is based on Supervised Learning which help to classify the points to one of two disjoint half-

spaces. The original data is converted into higher dimension by using the nonlinear mapping. Its objective is to 

construct a function which will correctly predict the class belonging to the new point and the old points. In the 

age of Big Data, the main reason behind maximum margin or separation because if we use a decision boundary 

to classify, it can end up nearer to one set of datasets compared to other datasets. This happens only if data is 

structured or linear but mostly we find data is unstructured or nonlinear and dataset is inseparable then Support 

Vector Machine kernels are used. Conventional Classification approaches operate weakly when working 

directly because of immense amount of data but Support Vector Machine can avoid the problems of 

representing this immense data. Support Vector Machine is the most promising technique and approach as 

compared to other classification approaches. Support Vector Machine poises proper and accurate huge amount 

of data and deals between classifier complexity and error can be controlled clearly. Another benefit of Support 

Vector Machine is that one can design and use a Support Vector Machine kernel for a particular problem that 

could be applied directly to the data without the need for a feature extraction process. It is particularly important 

problems, where enormous volume of structured data is lost by the feature extraction process. Support Vector 

Machine (SVM) is the classification technique which is used to handle bulky training data. The vast and 

complicated data can be assigned to the SVM since the outcome of SVM will be significantly influenced when 

there is too much noise in the datasets. SVM offers with an enhanced algorithm to resolve the problem of over 

fitting. SVM is an applicable classification model is useful to control those complicated data. SVM can make 

use of certain kernels to reveal competently in significant form the largest eigenvalues and matching 

eigenvectors of the training data overlap (kernel) and covariance matrices. 

Support Vector Machine have high training performance and low generalization error which pointed out 

the potential problems of Support Vector Machines once the training set is noisy and imbalanced. The Support 

Vector Machine are not much   scalable on large data sets because it takes time for numerous scanning of data 

sets hence it is too expensive to perform. To recover this problem, Clustering-Based Support Vector Machine 

(CB-SVM) are represented in the form of picture for scalability and reliability of Support Vector Machine 

classification. Clustering-Based Support Vector Machine (CB-SVM) is the Support Vector Machine technique 

that is intended for handling huge data sets which applies on hierarchical micro-clustering algorithm that 

examines the complete data set only once to provide the high quality of samples. CB-SVM is scalable if and 

only if the efficiency of training maximizing the performance of Support Vector Machines 

   

Comparative Study: 

The supervised classification technique Decision Tree and Support Vector Machine are compared and 

analyzed their results based on predictive accuracy, fitting speed, prediction speed, memory usage and area 

under curve is shown in Table 1. Further Table 2 shows advantages, limitations and applications of Decision 

Tree and Support Vector Machine techniques.   

 
Table 1: Comparison between DT and SVM   

Model   DT   SVM   

Predictive Accuracy   Low   High   

Correct Speed   Fast   Medium   

Prediction Speed   Fast   *   

Memory Practice   Low   *   

Easy to Interpret   Yes   *   
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Handles Categorical   

Predictors   

Yes   No   

Area Under the Curve (AUC)   More   Less   

 

Table 2: Advantages and limitations of classification techniques 

Model DT SVM 

Benefits Simple to generate and understand. Also, reduce problem capacity 
Ability to learn dimensionality of the 

feature space 

Limits 
Individual test is required. It takes expensive time. The continuous 

variable Suffer from Overfitting   

•Kernel selection   

•Parameter tuning   

Application 
• Text Categorization 

 Image classification   

•Handwritten Recognition •Text 

Categorization   

•Image Classification   

 

Conclusions: 

In this research work we are able to understand that there is various classification is available in the field of 

Big Data mining. Both of these techniques is better suited than the other for different applications. We are also 

able to understand the merit and demerit of different classification techniques. These techniques can be used to 

organize all varieties of user requirements. Each data mining technique has a different accuracy, speed and 

predictors. The study indicates that the classification accuracy of Support Vector Machine algorithm was better 

than Decision Tree algorithm which also gives better classification Big Data datasets than Decision Tree 

algorithm.   
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