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Abstract 

The prediction system is one of the most useful as well as 
critical area of data mining. In which, the existing statistics is 
used to determine the future scope of the work. Here the future 
scope is about prediction of some result based on current 
analysis. There are number of such prediction approaches. In 
this present paper, the Bayesian network is been analyzed 
under the predictive environment. Here a hybrid system is 
defined with three main approaches called Bayesian network 
approach, followed by Fuzzy based Junction Tree system. 
Where the Bayesian network will perform the initial feature 
based classification and the fuzzy based junction tree will 
perform the actual prediction of the generated record. 
Keywords: Bayesian Network, Fuzzy Logic, Predictive, 
Student Performance.  
 
1. Introduction 
 
The decision support system is about to design a system 
that will provide the effective solution for a decision 
based problem. Each industry, organization, process or 
the model need to take certain decision under some 
defined parameters, The Decision Support System is the 
automated system that will identify the problem, related 
data and parameters and then it will take the decision for 
the estimation and evaluation of possible alternatives. 
Once the groups of alternatives are identified, the next 
work is to identify the effective solution from the 
available set of solutions. The decision support system is 
a generic model that can be implemented on any process 
or the application with the constraint and parameters 
specifications. Some of the basic terms associated with 
Decision Support System are given as under [12, 13] 
 
The decision support system is defined as an information 
system that provides the interactive and flexible decision 
making approach so that the decision regarding the 
structured as well as unstructed problems can be derived. 
The decision support system basically collect all the 
available resources surrounding the problem dataset so 
that the process model can be judged on the facts and the 
accurate decision making will be performed[15]. 
 

Decision support system is the important tool for the 
business intelligence to take the current and future 
decisions. This support the analysis of different variables 
to support business oriented decision making under the 
process of managers. Some of the important features of 
decision support system are given as under [16] 
 

• The DSS identify the exact information from 
the system and present it in a flexible manner. 

• It also helps to take unstructed decisions. 
• It allows a user to interact with the system so 

that the information updation can be done in an 
effective way. 

• It includes the simulation tool and modeling. 
• It can combine the different information sets so 

that knowledge based decision can be derived 
from the system. 

These all vectors work as the different dimensions to the 
system so that the informative decisions can be drawn 
from the system.  This multidimensional model derives 
the high level details from the system, perform the 
analysis over it and predict the future aspect or the 
decision. The prediction can be in terms of student 
performance analysis, stock prediction, fraud detection 
in banking system etc [17].   

 
There are different kinds of DSS possible: 
 

1. The simplest DSS is the Passive DSS that can 
take the decision for current aspect but cannot 
define future suggestion or the prediction. 

2. The active DSS is the one that can predict and 
suggest the future aspect for a system. 

3. The Cooperative DSS combines the different 
dimension to the system and take a final 
decision using which the actual analysis will be 
drawn. 
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2. Existing Work 
 
In year 2006, Rok Rupnik[13] has defined a business 
system called DMDSS(Data Mining Decision Support 
System).  As the name suggest the designed model was 
an integration model based on decision process that 
enables the repeated creation of data mining models. The 
designed model was very much inspired from the 
traditional model provided by oracle called Oracle Data 
Mining (ODM) model. The presented model 
incorporates the complex tools and demands that 
expertise the data mining algorithms and the parameters. 
The presented data mining model is based on CRISP-
DM (Cross Industry Standard Process for Data Mining). 
This model itself has defined six sub tasks called 
business understanding, data understanding, data 
preparation, modeling evolution and deployment. The 
integrated CRISP model is defined in two main stages 
called the preparation stage and the production stage. 
The preparation stage defines the model for the 
preparation of area analysis for production use. In this 
stage, the dataset filtration and the recreation of dataset 
is performed.  
The second phase called modeling phase perform the 
auto tuning of the data mining algorithm to identify the 
effective results and to regenerate the algorithms 
associated with work. In the production data preparation 
is performed The deployment stage defines the actual 
implementation of the system. The author has designed 
the system in java environment and its integration with 
oracle environment. The author has designed a user 
friendly environment to present the system effectively. 
 
In year 2009, Sudheep Elayidom[14]    has defined a 
prediction system for the students to take the carrier 
decision by performing the analytical evaluation using 
data mining operations. The author has used a decision 
tree based system to select the branch while taking the 
admission. Now, there is no need to search the whole 
vast dataset, instead of that the decision tree based 
prediction system will accept the user educational 
features and take an intelligent decision for the user and 
identify the best suitable preferable branch for the 
student. The author has designed a rule based 
hierarchical system to obtain the information gain and to 
take the predictive decision based on current and the 
history dataset. Author has designed tool in weka for 
public use, so that students can take the appropriate 
decision regarding the course selection. 

The another work in direction of decision support system 
is performed by Changjiang Li[15]   in year 2010, The 
author has performed analytical study on hybrid model 
based on Data Warehouse and the Online Analysis 
Processing that collective defines the decision support 
system. The presented decision support system is for a 
college. The author has defined a student performance 
management system so that the information extraction 
from a vast dataset can be performed effectively and 
efficiently. To perform the extraction based on multiple 
parameters the author has defined a multi dimensional 
model called Star data model and the Snow flake model. 
These models itself defines the primary data mining 
stages such as filtration of dataset, cleaning, 
transformation to normalized format etc. The author 
basically used the oracle data mining model in an 
integrated form to derive the optimum results from the 
system. The designed software tool accept the student 
input in a user friendly way and predict the student 
performance effectively. It is able to identify the student 
grade for the next semester. The obtained result shows 
that the system is accurate enough to derive \quick and 
accurate results. 
Another work to evaluate the student performance is 
done by Nguyen Thi Ngoc [16] in year 2007. The author 
has defined a Bayes network based prediction model to 
predict the student performance. The input given to the 
system is in the form of grade point analysis and based 
on the study the prediction process is performed. The 
author has defined a case based mechanism from the 
Bayesian network to perform the prediction. The system 
is defined with probabilistic vector to identify the 
similarity measure and based on the training set 
classification the prediction process performed. It also 
defined some improvements in terms of sensitivity 
analysis to handle the uncertainty in the output. The 
main classification attribute considered in this work is 
the student CGPA. According to this the classification of 
students is done in the form of grades such as B Grade, 
C+ Grade etc. The obtained results from the system are 
satisfactory enough to predict the student grade. 
 
In year 2011, Diego Garc[17] defined a comparative 
analysis on different classification approaches for 
prediction of student performance. The author has 
performed the experimental study and the 
implementation of some benchmark classification 
algorithm for the distance students. The student data was 
collected by the author by external means. The analysis 
of the work is done under the performance and the 
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prediction parameters. To perform the experimental 
analysis author used basic two classification methods 
called Bayesian network and the Decision Tree 
approach. The obtained results from the system shows 
the Meta algorithm gives more significant results then 
these two algorithms. 
Another work to analyze the student performance is 
performed by S. B. Kotsiantis[18] under the performance 
parameter. The author has defined an analytical study on 
different machine learning algorithms for the prediction 
process. The defined study helps the tutors to predict the 
student performance so that the improvement can be 
done before the examinations. The author has basically 
implemented the Naïve Bayes algorithm for the analysis 
and to obtain the appropriate predictive decision from 
the system. The author has defined an instance based 
learning system under different algorithmic approaches. 
The main approaches studied and discussed by the 
author are C4.5 Algorithm, Naïve Bayes Algorithm, 3-
NN Algorithm and the RIPPER algorithm. The obtained 
result from the system shows that the Bayes algorithm 
provides the significant prediction. The author defined a 
user friendly environment to obtain the input and to 
perform the classification under different defined 
algorithms.  

 

3.  Bayesian Network 

 

Bayesian methods utilize a search-and-score 
procedure to search the space of DAGs, and use the 
posterior density as a scoring function. The process of 
the Bayesian network begins with the generation of 
initial structure and then move to the neighbors while 
identifying the scores of each neighbor. Once the scores 
are calculated the next work is to find the element with 
best score in the structure space dynamically and find the 
local maximum based on these criteria. There are many 
variations on Bayesian application [Pearl, J., Verma, T. 
(1991)] like greedy heuristic, combined with techniques 
to avoid local maxima in the posterior density (e.g., 
greedy search with random restarts or best first 
searches)[11]. The model Defined in this present work is 
given as under 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                    

Figure 1:  Presented Model 
 
Here figure 1 is showing the presented model. The work 
begins with input of student dataset which is followed by 
cleaning process. The cleaning is about the removal of 
unrequired data from the dataset. It is then followed by 
the classification process to categorize the students based 
on features. Finally, the junction tree will be used for the 
prediction process. The detailed algorithmic approaches 
used in the work are given as under. 
 
3.1 Score-And-Search-Based Approach 
  

It starts from initial structure generated 
randomly and then move to the neighbor with a 
maximum score in structure space or until local 
maximum criteria is selected. Score and search based 
approach for Bayesian network has three issues  

• Structure space 

• Search strategy 

• Model selection criterion. 

These all are explained below 
 
 

 

Input the Raw 
Student Dataset 

 Bayesian Network 

Junction Tree 
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 Perform Data Cleaning, Data Integration, 
   Data Reduction, Data Transformation   
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3.2 Structure Space 
 
While working with learning stage based on the structure 
analysis, the search space is been identified for all the 
structures and based on which the directed acyclic 
graphs are generated. The information can be derived 
from these graphs by analyzing all the possibility along 
with efficiency and feasibility analysis. To perform this 
kind of analysis, some computable functions are also 
defined here with. Here an equation of DAG analysis for 
n node graph is given: 

 
From this equation we find that the DAG is 

super exponential to the number of nodes. It is possible 
for the system to enumerate all the possible structures 
and the scores so that the reasonable number of nodes in 
the network. Based on this structure actual score for each 
node will be identified.  

 
3.3  Search Methods 

 
The next stage of Bayesian network is the score 

and search approach that is base algorithm to get the 
optimize result. This algorithm can be an intelligent 
search method such as DFS, BFS, simulating annealing, 
brute force etc. These methods are used identify all the 
possibilities over the network as well as to identify the 
best score node over the network.  

3.3.1 Exhaustive Search 

There are number of exhaustive search methods 
that identify all the possible search elements such as the 
brute force search. It basically identifies all the 
possibilities over the network so that the evaluation over 
the algorithm can be performed. These methods include 
the score evaluation and the response time analysis over 
the algorithm. The nodes or the elements taken in the list 
must satisfy the lower level of score specification as well 
as the result must be driven in the reasonable time 
interval. Based on this evaluation analysis, the structure 
of the neighbors is been analyzed and the best structure 
is taken in the list.  

3.3.2 Greedy Search 

The greedy search is another effective search 
mechanism adopted by Bayesian network to identify the 
result under the structure space. According to this 
method, instead of searching all the possible methods, 

the best method is been identified based on highest score 
value. The basic process followed by the greedy 
approach is given here 

1. Input the algorithmic approach 
2. Generate the observational dataset 
3. Derive the result 

 
The Bayesian network has adopted the same algorithmic 
approach to perform the evaluation and to identify the 
greedy solution. 
 

3.4 Junction Tree Inference 

The idea of this procedure is to construct a data 
structure called a junction tree which can be used to 
calculate any query through message passing on the tree 
[Friedman, N. et al (2003)]. The first step of JT 
algorithm creates an undirected graph from an input 
DAG through a procedure called moralization. 
Moralization keeps the same edges, but drops the 
direction, and then connects the parents of every child. It 
basically helps in detecting and preventing node from 
any kind of malicious activities. Junction tree inference 
will create a network through which we can easily 
determine the unauthorized users or applications. The 
goal of the junction tree algorithm (JTA) is to define a 
potential representation of the graph such that, coupled 
with a suitable algorithm to modify these potentials, will 
result in the marginal’s of individual or groups (cliques) 
could be obtained directly from the modified potentials. 
 
3.4.1 Algorithm 
 

• Step l: Choose a node ordering. Note that node 
ordering will make a difference in the topology of 
the generated tree. An optimal node ordering with 
respect to the junction tree is NP-hard to find. 

• Step2: Loop through the nodes in the ordering. For 
each node Xi, create a set Si of all its neighbors. 
Delete the node Xi from the moralized graph. 

• Step3: Build a graph by letting each Si be a node. 
Connect the nodes with weighted undirected edges. 
The weight of an edge going from Si to Sj is |Si Ư 
Sj|| 

• Step4: Let the junction tree be the maximal-weight 
spanning tree of the cluster graph. 
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5.  Conclusion 

In this paper, a Bayesian network based prediction 
approach is suggested to predict the student 
performance. In this paper, at first the data mining and 
the relative approaches are described along with the 
description of exiting approaches in the area of student 
performance analysis.  

The work also includes the proposal of a prediction 
model based on Bayesian network and the Junction Tree. 
In this model, Bayesian network is used as the 
classification model and the Junction Tree is used as the 
Prediction Model.  
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