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Application For Comparison and Analysis of Rural 

to Urban IQ-Regions Based Study using the Data-

Mining Technique 
 

 

    Abstract: Predicting IQ in different Rural and Urban areas 

and comparing their respective education systems is very much 

challenging due to a set of factors affecting the results. In a 

country like India, there is a lack of existing system that analyzes 

and monitors the student profile. Here the IQ is generally 

suggested on the basis of one’s own performance and social 

influence; to overcome this drawback of IQ prediction from 

student’s profile we have come up with the solution which uses 

Data Mining Methodologies like Chi-square, Naïve Bayesin 

predicting and classifying IQ. Factors like answerability and the 

thinking capacity of the targeted student set is taken into 

consideration in the proposed model.In this paper we also 

suggest parameters and survey procedures by existing schools; 

the data collected will be used for comparing and identifying the 

regions with different IQ levels and in need of attention based on 

the results acquired.  

Key Words: Data Mining, Information, IQ test, Prediction 

Algorithm, mental age, Chi-square, Naïve Bayes. 

I. INTRODUCTION  

Data mining in educational database is useful in 

understanding previous unknown patterns and current 

performance of student. Using Data mining Algorithms, the 

calculation as well as the comparison of student’s IQ is 

possible by that collected data in certain predetermined 

Rural and Urban areas. Overall development of a student is 

based on one’s own academic and social performance. 

Prediction system is the use of different data mining 

techniques in order to understand different patterns in 

surveyed student database and predict proposed output of 

IQ-Prediction.It allows a wider range of data mining 

techniques and algorithms to be implemented to find out 

various patterns in an acquired data set and classify the data 

according to system objectives.  
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Although many areas are being researched and challenges 

in the area are being taken up related to data mining, the 

prediction system is a much ignored field and the resources 

are limited even though the required data source is abundant 

in our country. The challenge is to conduct survey and 

Collect the required information, parameters and to 

maintain the acquired dataset’s integrity. The classification 

of the huge data by implementing different data mining 

techniques poses as the biggest complexity. Accurate and 

efficient prediction of the collected data set without 

compromising the integrity of the data. 

II. BACKGROUND STUDY 

Tismy Devasia et al.,(2016)[1] The approach made the 
proposed system to generate the data set for predictive 
variables, and further identification of various features or 
factors which affected the performance of student’s learning 
rate in their respective academic time.Validation of the 
model which is being proposed for educational institution 
with students’ performance. Thomas J et al., (2016)[2] 
proposed a work related to the prediction of human heart 
diseases which has difficulty in implementing K-NN 
algorithm where it is a non-parametric in prediction system. 
Understanding the consistency of different data mining 
algorithms has been described.Mohamed SolimanHalawa et 
al.,(2017)[3] made a work on prediction system of students’ 
personality which is useful in understanding the patterns and 
current performance of an individual in order to fetch the 
required result along with understanding various prediction 
parameters.KrisztianBuza et al., (2011)[4] worked on the IQ 
estimation to fetch the  accurate time series classification 
that helped in understanding the implementation of different 
data mining algorithms. It has a brief methodology in 
comparing algorithms and its efficiency in the proposed 
system. DorinaKabakchieva et al.,(2013)[5]  proposed their 
work on classification techniques in data mining on student 
performance prediction that helped understanding the 
parameters and implementation of  Decision Tree technique. 
It helps in finding out any hidden patterns in the available 
data set that could be useful in predicting students’ 
performance based on proposed survey characteristics. 
Avnish Kumar et al.,(2014)[6]Worked on the data mining 
techniques that helps in learning the relationship between the 
data, class and its labels. The paper gives the brief 
information about the data classification, which is normally 
done in two stages, the training stage and the testing stage. 
And these two stages are discussed in this 
paper with the advantage and 
disadvantages.  
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S Mohamed et al.,(2016)[7] worked in this paper that 
describes the use of data mining as well as the prediction 
techniques in the field of medical science. The disadvantage 
is that change in data could do an adverse effect.  Proper 
adjustment in the treatment is to be made by considering the 
data. So that the conclusion is Data mining is successfully 
used in the medical field.N.V.  

Krishna Rao et al.,(2016)[8]This paper gives the knowledge 
about the factors that we have to consider while collecting a 
huge set of data without any overlapping because large data 
collection could be time consuming and might be irrelevant. 
Algorithms like support vector machines, Ann helps in 
gathering the data and small dataset can also be considerable 
to test the following system.Huang Lan et al.,(2010)[9] 
worked in this paper deals with understanding the techniques 
like decision tree and data warehousing in behavior 
prediction. Regular data collection is required as this 
technique will be more efficient if handling of the dynamic 
data is possible. The customer needs could be predicted and 
matched if the collection and classification of the data is 
done in a fruitful way.Nguyen Thai-Nghe et al.,[10] have 
proposed a paper, Improving Academic Performance 
Prediction by Dealing with Class Imbalance, in which 
different features and parameters influencing in the proposed 
prediction system is dealt with, along with class imbalance at 
data and classifier levels and methods to overcome it like 
over-sampling, under-sampling and ensemble methods 
respectively are discussed.Cesar Hervas et al.,[11] have 
proposed the paper Data Mining Algorithms to Classify 
Students, where a proposed evaluation method for an 
imbalanced data set for finding Geometrical Mean of the 
acquired dataset depending on the variables is discussed. 
Neural networks and Decision tree are used for classifying 
the acquired dataset. The classifier model is found to be 
accurate and comprehensible to deal withincomplete data, 
missing data and noisy data. However, the accuracy 
degrades when the number of attributes increased and if the 
data set has more dimensions. 

III. PROPOSED METHODOLOGY 

A. Collecting the required dataset. 

The initial stage will be the process of collecting the 
datasets that are required in implementing the specific 
functions of generating the IQ. 

B. Classification of data and storing. 

The classification procedure takes place by assigning 

values to the different parameters like answerability, 

duration along with the average scores obtained in each 

tests. 

C. IQ tests and data survey  

In order to compare IQ, a survey test has to be conducted 
in order to gain the required data set. The test should contain 
and be conducted with similar questions as well as time 
allotted to complete it. The proposed test would have 
questions regarding every aspect of the subjects being 
already dealt with in the respective institutions to give and 
fair opportunity to the students and also to maintain the 
integrity of the proposed goal of IQ comparison.    

D. Problems of IQ-comparison 

Poor data quality such as noisy data, missing values, 
incorrect values, inadequate data size and poor 
representation of data sampling. Efficiency and scalability of 
data mining algorithms to efficiently extract and implement 

information from abundant data set.  Constant updating of 
models to handle data velocity or new incoming data. 
Processing of large, complex and unstructured data into a 
structured data. 

E. Analysis of IQ GENERATION 

IQ or the word ‘intelligence quotient’ is derived from the 

German term ‘Intelligenzquotient’ coined by psychologist 

William Stern. This concept which came into the light in 

1912 is used to measure the mental ability of a person by 

considering his skills of answerability and thinking 

capacity. The present system provides the facility to 

generate the IQ of an individual considering their 

performance in various tests.The data is to be transformed 

with modeling towards achieving goal which has been 

discovered considering the score of the individual’s 

prediction of the IQ. 

F. Conducting the vary points in  perspective views 

The task of collection includes conducting the survey with 

pre determined questionnaires and results of the each 

individual who had undergone with the test. The data 

collected here is from the Rural and urban schools of 

particular region. Data should consist of information about 

the students who are being tested and format has to be 

classified accordingly towards parameters. 

 

G. Formulation of techniques 

The classified data could be considered as the input for 

the GUI and it has to be stored in the SQL database. The 

formula used in the system generates the required arena of 

outcomes that are used for regional analysis of students’ 

mental performance. 

 

The mathematical expression could be maintained under 

the laws of attentiveness. 

IQ= (MA/CA)*100 

In the above formula IQ represents Intelligence quotient of 

an individual. 

MA represents the physical age of an individual i.e., mental 

age 

CA represents the physical age of an individual i.e., 

Chronological age 

H. Pre-process testing  

The real time datasets are being tossed to the technique 

of chi-square testing. The testing based under comparison  

(▲) between expected and observed value. The difference 

value has to be migrated for the technique of ours. 
2
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IV. PROPOSED ALGORITHM 

 
A. Naïve Bayesian classifieris also known as “Probabilistic 
Classifiers”, it works on Bayes’ theorem with objective 
assumptions between the features. With appropriate pre-
processing, it is competitive in its domain. Requiring a 
number of parameters and variables in a learning problem it 
is very scalable. 
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Algorithm of Naïve Bayes in proposed system 

Step1:  Start 

Step2:Scan the surveyed student data set i.e., conducted IQ-

test results. 

Step3: Apply the formula 

( )
( ) ( )

( )

|
|

P A b P b
P b A

P A
=  

 

 Where- P is probability 

 b is a class variable 

 A is dependent entity of size ‘n’ 

 A=(a1, a2, a3, ….., an) 

Step4: Note down the result and compare accordingly. 

Step5: State the observed outcome. 

Step6: Stop. 
 

B. Decision Tree acts as a decision support methodologyfor 

decisions in various possible instences, including situational 

outcomes, resource costs etc. It has three nodes: Decision 

nodes, Chance nodes and End nodes. Every sub-branch of 

this tree  structure shows a possible output of each testcase 

and its leaf node i.e., a child node. 

Algorithm of Decision Tree in the proposed system 

Step1:  Start 

Step2:Scan the surveyed student data set i.e., conducted IQ-

test results. 

Step3: Decide best attribute of the data set and place it as 

the root node of the tree. 

Step4: Split the data set into subsets. 

Subsets should be made in such a way that each 

subset contains data with the same value for an 

attribute. 

Step5: Design the tree based on the respective parent and 

child nodes chosen. 

Step6: Compare the data according to the designed tree and 

display the outcome. 

Step7: Stop. 

 

C.Comparison between Naïve Bayes and Decision Tree 

Observation: These two algorithms are differentiated by 
three main things: speed, accuracy and interoperability. 

Naïve Bayesian is an algorithm with supervised learning. It 
assumes Bayes theorem where it has more number of classes 
to predict text classification, recommendation system and 
others. 

Pros: 

• Implementation is easy for users. 

• Requires only a small dataset to train. 

• Accurate results are obtained for most of the cases. 

Cons: 

• As it is independent on dataset it is complex to 
predict its accuracy. 

• The class occurrence and the probability of certain 
attributes together will be estimated to Zero. 

Decision Trees- Easy to understand and has multiple 
parameters, those look at various issues like missing values, 

outliners, and dimensionality. They are non-parametric. 
Major disadvantage is it should be faster once trained 
(although both algorithms can train slowly depending on 
amount/dimensionality of the training data set). The tree 
uses inherently batch-learning algorithms, which also 
“throws away” the input features that it does not find useful. 

V. RESULTS AND DISCUSSIONS 

The system developed for the generation of the IQ 

for the particular student body by making a survey by 

considering the regional basis under the influence of some 

kind of bi-laws and ability of different people’s mindset. 

This helps in identifying and categorizing the change in 

mental ability. So the proposed system can help in various 

governmental and non-governmental subjective activities. 

The setup which the system is using has been 

evolved around the configuration of a pre-requisite 

algorithm called Chi-Square testing technique. This 

classifies the data in order to maintain the ledger of finite 

data.  
 Fig:1. Architectural Flowchart 

 

Algorithm for IQ generation 

 

Figure: 1.1. Chi-Square Implementation with the dataset 

Step1: Input the values into the GUI 

Step 1.1: Check for the IQ using the parameters 

obtained by the tests 

Step 1.2: Save the Input Data to the Database 

using GUI functions 

Step 2: Access the database for recording the IQs and other   

 details 

Step 3: Gather the data to apply the chi-square test  

Step 3.1: Find the observed and the expected 

values 

Step 3.2: Using the formula generate the 

difference 

 

Students Urban Rural Total Average 

High IQ 15 6 21 0.21 

Good IQ 20 14 34 0.34 
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Average 

IQ 10 20 30 0.3 

Low 5 10 15 0.15 

Total 50 50 100  

     

     

Expected  10.5 10.5   

 17 17   

 15 15   

 7.5 7.5   

     

Difference 0.019294    
 

The above table briefs on the distribution of rural and urban 

IQ over student body where their scores are systemized on 

the basis of prioritized level of ranks. With the help of 

average obtained using observed data, calculations of 

expected values are being generated. The differences are 

considered to be the outcomes for executing further 

enhancement of finding the chi-value. 

 

 
Figure: 1.2 Area distribution of IQ 

 

The histogram chart follows up on area wise distribution of 

IQ based on their performances in respective tests. The 

dissimilarity clears the confusion between the knowledge 

based predictions about rural and urban areas. 

As far the limitations are concerned, there it needs huge 

amount of collected data in order to face any numeric and 

logical problems. And even a static data set cannot be 

processed in the system because of change in academic 

progress of different kinds. So there needs to be so like 

dynamic collection of data sets to further classification. 

A regional basis has no technological infrastructure like 

computer systems and all. Even the students’ involvement 

needs to be present to achieve this goal.  So, these two 

could be the major drawbacks that can be faced during the 

presentation. 

A. Implementation Screenshots 

 
 

Fig 2.1(a) GUI design of proposed system 

 

 

 
 

Fig 2.1(b) rural database design 

 

 

 
 

   Fig 2.1(c) urban database design 

 

Fig 2.2(a) Naïve Bayes Dataset 
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Fig 2.2(b) Bayesian Calculated Table 
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