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ABSTRACT: Naïve Bayes is among the simplest probabilistic classifier. In the process of this classifier with the known structure
class probabilities and conditional probabilities are calculated using training data. and then values of these probabilities are used to
classify new observations. Results show that naïve bayes is the best classifiers against several common classifiers (Such as decision
tree, neural network, and support vector machines) in term of accuracy and computational efficiency.
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1.

INTRODUCTION

Bayesian network introduced by pearl(1988) are high
level representations of probability distribution over a set of
variable x={x1,x2,…….xn}that are used.[4]But In this paper
the main aim of the Bayesian classifier is to classify cities
whether it is a “Smart, Metro, or Normal city” according to
their various parameter. It is necessary to define the parameter
for the classification. Here we classify the cities mainly on the
basis of the area. Naïve Bayes has proven effective in many
practical applications, including text classification, medical
diagnosis and system performance management. Naive
classifier uses statistical as well as a supervised learning
method for classification. It is based on application of Bayes
Theorem with naïve independence assumption. Classification
can be done by finding rules that partition the given data into
disjoints groups. Bayesian classification it is classification
technique based on ‘Bayes Theorem’ with an assumption of
independence among predictors. There are two type of
classification. First is Decision tree classifier and second is
Bayesian classifier. In this paper Decision tree classifiers
which perform by constructing a tree based on training
instances with leaves having class labels. Decision tree
classifier and they work better in the case of missing & null
attribute values .The naïve byes text classifier has been widely
used because of its simplicity in both the training and
classifying stage.
2.

NAIVE BAYES CLASIFIER IS ALSO USEFUL
FOR FOLLOWING PURPOSE

2.1 Selective Naïve Bayes Classifier
The Naïve independence assumption can harm the
performance when violated. In order to better deal 9with
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highly correlated variables the selective Naïve Bayes approach
of Longley and Sage (1994) exploits wrapper approach to
select subset of variables which optimizes the classification
accuracy. The selective Naïve Bayes approach performs quite
well on datasets with a reasonable numbers of variables; it
does not scale on very large datasets with hundreds of
thousands of instances and, thousands of variables such as in
marketing application.[4]
Assumption and Notation of Selective Naïve Bayes Classifier
Let X = (X1, X2……..Xk) be the vector of the k explanatory
variables and Y the class variable Let λ1, λ2,……λj be the J
class labels of Y.
Let N be the number of instances and D =
{D1,D2,……DN}the labeled database containing the
instances Dn = (X(n),Y(n).
Let M ={Mm}be the set of all potential selective naïve bayes
models.
The Naïve Bayes classifier assigns to each instances the class
value having the highest conditional probability. The naïve
bayes classifier is poor at predicting the true class conditional
probabilities since the independence assumption is usually
violated in real data application [4]
2.2 Document Classification
Document classification is a growing interest in the
research of text mining. Correctly identifying the documents
into particular category is still presenting challenge because of
large and vast amount of features in the datasets Naïve Bayes
is potentially good at serving as a documents classification
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model due to its simplicity. With the explosive growth of the
textual information from the electronic documents and World
Wide Web. Recently numerous research activities have been
conducted in the field of documentation. Classification is
particularly applying in spam filtering, e-mail categorization,
website classification, formation of knowledge repositories
and ontology mapping,[3]
2.3 Optimization Models
The optimization is used the learning process. The learning
process of this classifier with known structure, class
probabilities, and conditional probability are calculated using
training data and then values of these probabilities are used to
classify new observation. [2]
In this paper, we proposed use of Bayesian classifier for
classification of cities. For this purpose we use Naïve Bayes
classifier algorithm. For this research we can collect the
information of cities in term of city names, area, population,
transportation, water management system, waste management
system, industries, hospital, literacy, government services, &
public safety to classify city whether it is smart city, normal
city, or metro city. By using such details of cities we collect
data only for 100 cities & these 100 cities will be classify on
the basis of area. Only by using naïve bayes algorithm. And
then these 100 cities will be evaluated in the terms of smart,
normal &metro cities
3.

METHODOLOGY USED

NAÏVE BAYES: The Naïve Bayes classifier is based on
Bayesian probability model. If a class is provided, Naive
Bayes classifier assumes that the value of one feature is
independent of any other feature.
is based on the
mathematical principle of conditional probability If n
attributes the given independent assumptions made by the
naïve bayes classifier is 2n! A conditional probability model is
given as P(Ci/x)
3.1. NAIVE BAYES ALGORITHM

Where;
P(c/x) is the posterior probability of class c with given
predictor.
P(c) is the prior probability of class.
P(x/c) is the likelihood which is the probability of predictor
given class.
P(x) is the prior probability of predictors.
3.2. HOW NAÏVE BAYES ALGORITHM WORK
In this paper we can use Naïve Bayes algorithm lets follow the
steps to perform it.
Step1: Convert the data set into a frequency table.
Step2: Create likelihood table by finding the probabilities.
Step3: Now use Naïve Bayesian equation to calculate the
posterior probability for each class.
4.

PARAMETERS OF CITIES

Following parameters are used for the classification of cities.
1. City name
2. Area

In this paper the classification technique based on Bayes
Theorem with an assumption of independence among
predictors. In simple term , a naïve bayes classifier assumes
that the presence of a particular feature in a class is unrelated
to the presence of any other feature.

3. Population
4. Transportation
5. Water Management System
6. Waste Management System

The Equation Below

7. Industries
8. Hospitals
9. Literacy
10. Government Services
11. Public Safety
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Real time Prediction: Naive Bayes is an eager learning
classifier and it is sure fast .Thus, it could be used for making
predictions in real time.
Multi class Prediction: This algorithm is also well known for
multi class prediction feature. Here we can predict the
probability of multiple classes of target variable.

DATA SET FOR CITIES

Text classification/ Spam Filtering/ Sentiment Analysis: Naive
Bayes classifiers mostly used in text classification (due to
better result in multi class problems and independence rule)
have higher success rate as compared to other algorithms. As a
result, it is widely used in Spam filtering (identify spam email) and Sentiment Analysis (in social media analysis, to
identify positive and negative customer sentiments.
Recommendation System: Naive Bayes Classifier and
Collaborative Filtering together builds a Recommendation
System that uses machine learning and data mining techniques
to filter unseen information and predict whether a user would
like a given resource or not.

5.1 Frequency Table
City
Normal city
Metro city
Smart city
Total city

Count value
30
61
9
100

5.2 Likelihood Table
City
Normal city
Metro city
Smart city
Total city
6.

Count value
30=30/100=0.3
61=61/100=0.61
9=9/100=0.9
100

ADVANTAGES

1. Very simple, easy to implement and fast.
2. If the NB conditional independence assumption holds, then
it will be converge quicker than discriminative models like
logistic regression
3. Even if the NB assumption doesn’t hold, it works great in
practice.
4. Need less training data.
5. Highly scalable. Its scale linearly with the number of
predictors and data points.
6. Can make probabilistic predictions.
7. Handles continuous and discrete data.
8. Can be used for both binary and multiclass classification
problems.
7.

APPLICATIONS

There are four applications as follows
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8.

CONCLUSION

In this paper, classify the cities using Bayesian Classifier.
For this purpose Naïve Bayes classifier methodology is used.
Because, this methodology is easy to calculate and easy to
understands than the other classifier method like Decision-tree
classifier, SVM etc. This classifier also used for the Data
mining approach. So, it will better predict and model the
behavior of the segmentation. Segmentation with the help of
data mining from various existing system is very important
exercise & a must for effective business development.
Presently, using Bayesian classifier for a classification of
cities can be done only for 100 cities but, in the future apply
bayesian classifier for classification of cities India level.
9.
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