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ABSTRACT 

Students opting engineering as their disciple is increasing rapidly. But due to various factors and inappropriate primary education 

in India dropout rates are high. Students are unable to excel in core engineering subjects which are complex and mathematical, 

hence mostly get drop / keep term (kt) in that subject. With the help of data mining techniques we can predict the performance of 

students in terms of grades and dropout for a subject can be predicted. In the proposed system , various classification data mining 

techniques such as naive Bayes, LibSVM, C4.5, random forest, and ID3 are compared and by overcoming the flaws of existing 

techniques somewhat new classification technique is developed. Based on the rules obtained from the developed technique, the 

system can derive the key factors influencing student performance. 
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1. INTRODUCTION 

It is highly important to evaluate and predict Students 

Academic performance in Academic settings. The amount of 

data stored in educational database increasing. Students are 

opting for the elds such as engineering, science and 

technology. Unfortunately due to lack of quality education at 

primary level, socioeconomic, psychological and other diverse 

factors, students drop out rates are high and performance is 

low. Hence to improve the quality of engineering graduates 

such cases of dropout and poor performance must be 

monitored proactively. Data mining provide us with tools to 

analyze large set of data to get meaningful data called as 

knowledge. This will help to get insight of data and leads to 

meaningful conclusion. 

 

2. LITERATURE SURVEY 

As EDM is one of the popular research fields there are many 

papers .Thereby lets discuss some of the works we found most 

useful for our study. Mohammed M. Abu Tair, Alaa M. El-

Halees in their  study discussed various EDM techniques to 

increase students performance. Data was collected from the 

college of Science and Technology Khanyounis for 15years 

[1993 to 2007].  They have used various techniques such as 

association rule mining, classification , outlier detection and 

clustering to identify the various factors that acts various 

performance. 

S. Agarwal, et al. suggested that placement is based on student 

performance in qualifying examination and the test. They have 

used LibSVM algorithm with Radial Basis Kernel, achieving 

the overall accuracy of around 97.3. Since placement is one of 

the most important parameters for quality of education, hence 

it is immensely necessary that student performance must be 

increased which is area of focus throughout the paper. 

M.S. Kamal, et al. suggested that the most important factor for 

dropout are nancial conditions, age group and gender. They 

have used Bayes theorem based on knowledge base to predict 

the dropout. 

Carlos Mrquez-Vera , et al. suggested that the most inuential 

factor for dropout and failure is Poor or Not Presented in 

Physics and Math; Not Presented in Humanities and Reading 

and Writing; Poor in English and Social. They have obtained 

classication results on four cases (1) By using all attributes (2) 

By using best attributes (3) By using Data Balancing (4) By 

using Cost-Sensitive classication. In all of these ADTree was 

one of the top performers while others where Prism, JRip and 

OneR. 

Mashael A. Al-Barrak , et al. suggested using J48 algorithm to 

predict nal GPA of the student. This paper attempted to nd 

which courses of previous semesters have direct impact on nal 

GPA. In result it was found out that Java1, Database 
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Principles, Software Engineering I, Information security, 

Computer Ethics, and Project 2 are most important courses 

aecting the nal GPA of the students. 

Brijesh and Pal , found out using Bayesian classification that 

student SSC (metric) grade, living location, medium of 

instruction, mother qualification, student habits and type of 

family are the most important factors for the student 

performance. 

Dorina Kabakchieva , demonstrated that J48 performance is 

the best, followed by the JRip and the k-NN classifier. The 

Bayes classifiers are found to be less accurate than the rest. 

However, all tested classifiers has overall accuracy less than 

70 percent which imply that the error rate is high and the 

predictions are unreliable. 

M.S. Mythili , et al. concludes that the attendance, parent 

education, locality, gender, economic status are the high 

potential parameters aff ecting student performance in 

examination. It is also found that random forest is the most 

accurate classier and take less time to build the model than any 

other classier. 

Qasem A. Al-Radaideh , et al. in their paper attempt to nd out 

the main parameters which aff ects the student performance in 

a particular course. They have used CRISP framework for data 

mining for this purpose. ID3, C4.5 decision tree and Naive 

Bayes where compared. C4.5 was found to be better than 

others. 

 

3. ANALYSIS 

 This section presents the data mining algorithms used in 

various research work:C4.5,LibSVM, Random forest, Naive 

Bayes, and ID3.With each  algorithm we provide a description 

of the algorithm , discuss the advantages and disadvantages of 

each algorithm. 

3.1 Naive Bayes    

Naive bayes is a classification technique based on Bayesian 

Theorem with an assumption of independence among 

predictors. In simple terms, a Naive Bayes classifier 

assumes that the presence of a particular feature in a class is 

independent to the presence of any other feature. Naive 

Bayes model is easy to build and particularly useful for very 

large data sets. Along with simplicity, Naive Bayes is 

known to outperform even highly sophisticated 

classification methods. 

I. Advantages: 

1. It is easy and fast to predict class of test data set. It 

also perform well in multi class prediction 

2. For independence assumptions, a Naive Bayes 

classifier performs better as compared to 

other techniques like logistic regression and you need 

less training data. 

3. It perform good in situations of categorical input 

variables compared to numerical variable(s).  

II. Disadvantages 

1. If categorical variable has a category (in test data set), 

not observed in training data set, then it will assign a 

0  probability and it will not be able to make a 

prediction. This is often known as “Zero Frequency”. 

To solve this, we can use the smoothing technique. 

Laplace estimation is one of the simplest smoothing 

techniques. 

2. On the other side naive Bayes is also known as a bad 

estimator, so the outputs of probability from predict 

 are not to be taken too important. 

3. Another limitation of Naive Bayes is the assumption 

of independent predictors. In real life, it is almost 

impossible that we get a set of predictors which are 

completely independent. 

 

I. Random Forest 

Random forests or random decision forests are an ensemble 

learning method for classification, regression and other tasks, 

that works by constructing a decision tree multitudes at 

training time and outputting the  class that is the mode  of the 

classes (classification) or mean prediction (regression) of the 

individual trees. 

I. Advantages 

1. It is one of the most accurate classification algorithms 

available. For many data sets, it produces a highly 

accurate classifier. 

2. It runs efficiently on large databases. 

3. It is able to handle tons of input variables without 

variable deletion. 

4. It gives estimates of what variables are important in 

the classification. 

5. An internal unbiased estimate of the generalization 

error is generated as the forest building progresses. 

6. It has an effective method for estimating missing data 

and maintains accuracy when a large proportion of 

the data are missing. 

 

II. Disadvantage: 

1. Random forests have been observed to overfill for 

few datasets with noisy classification/regression 

tasks. 
 

II. LibSVM  

LibSVM is a powerful classifier that works well on a wide 

range of classification problems, particularly on more complex 

problems that other classifiers (such as the KNN, GMM or 

ANBC algorithms).The SVM class provides a front end to the 

LIBSVM library. 

I. Advantages 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-4, ISSUE-4, APR-2017                                                     E-ISSN: 2349-7610 

VOLUME-4, ISSUE-4, APR-2017                                                 COPYRIGHT © 2017 IJREST, ALL RIGHT RESERVED                                                                                            17 

The LibSVM classifier is a powerful classifier that works well 

on a wide range of classification problems, even problems in 

high dimensions and that are not linearly separable. 

II. Disadvantage 

The main disadvantage of the LibSVM algorithm is that it has 

several key parameters that need to be set correctly to achieve 

the best classification results for any given problem. 

Parameters that may result in an prominent classification 

accuracy for problem A, may result in a poor classification 

accuracy for problem B. The user may, therefore, have to 

experiment with a number of different parameter settings in 

order to achieve a satisfactory result. The mimportant  

parameters that the one should experiment with are the SVM 

kernel type , the SVM type , and the kernel-specific 

parameters . 

IV. ID3 

In decision tree learning, Iterative Dichotomiser 3 i.e. ID3 is 

an algorithm developed by Ross Quinlan used to generate a 

decision tree from a dataset. The precursor to the C4.5 

algorithm is ID3, and is typically used in the machine learning 

and natural language processing domains. 

I. Advantages 

1. Understandable prediction rules are created from the 

training data. 

2. Builds the fastest and short tree. 

3. Whole database is searched to create the tree. 

4. Only needs to test enough attributes untill all data is 

classified 

II. Disadvantage 

1. Data may be over-fitted or over-classified if small 

sample is tested. 

2. Only an attribute at a time is tested for making a 

decision. 

3. Classifying continuous data may be computationally 

expensive, as many trees must be generated to see 

where to break the continuum. 

 

IV. C4.5 

C4.5 is an algorithm is developed by Ross Quinlan used to 

generate a decision tree. C4.5 is an extension of Quinlan's 

earlier ID3 algorithm. C4.5 generates the decision trees which 

can be used for classification, and for this reason, C4.5 is often 

referred to as a statistical classifier. 

 

I. Advantages and Disadvantages 

1. All machine learning algorithms can overfill, and 

C4.5 is no exception. It would be useful to point out 

when C4.5 works well and where it does not. 

2. Since C4.5 so heavily depends on Information gain 

(IG), the difference in class distribution pre-existing 

between Train and Test is a MAJOR determining 

factor for how well this algorithm will work on new 

(test) data.  

 

4. CONCLUSION AND FUTURE WORK 

In this paper, we detail various algorithms with their 

advantages and disadvantages. Since aim of paper is to predict 

the student performance, we concentrate on the most proficient 

method to predict it effectively. To estimate the perfect 

accuracy we will be focusing on Naive Bayes algorithm. We 

will work to overcome the flaws of existing technique and try 

to acquire more accurate result in future work. 
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