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Abstract— Users today, are flooded with irrelevant and 

extraneous advertisements and offers, which might result in 

dissatisfaction of the customer. If the process of 

recommending advertisements to users, which they find 

relevant, could be ameliorated, it would open plethora of new 

opportunities for businesses and increase customer 

retention.[2] To provide relevant advertisements to 

consumers, one has to consider the location of the consumer 

as well. So, to propose a model combining the idea of social 

and spatial data to provide targeted advertisements is very 

important. Social data is acquired through user’s profile and 

location of the user is found with the help of GPS. There does 

not exist any model that combines the idea of social and 

spatial data to provide effective results. Some systems do not 

consider user preferences; others do not take into account the 

location. In this paper, we discuss the idea of combining both 

to recommend best offers to customers.        
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I. INTRODUCTION 

Mobile phones are ubiquitous today. They are not only used 

as means of communication, but since the advent of 

smartphones, one can also perform web search, e-shopping, 

etc. Traditionally, the approach taken to target advertisements 

was to analyze a historical database of previous transactions 

of the customers, with the help of some methodical tools i.e. 

advertising based on consumer behaviour[4] and identify a 

list of customers who are most likely to respond to the 

advertisements of the product. Users today share everything, 

be it their preferences in electronic gadgets or in clothes. This 

data can be exploited to serve the customers better and offer 

them the advertisements they would be delighted to see.  

To provide relevant advertisements to consumers, 

systems have to consider their location as well. The 

consumers will be highly contented if the offers shown to 

them are easily accessible in nearby areas.[3] There are 

several devices in use today for providing the location of a 

person. In this paper, we present the idea of using Naïve 

Bayes for classification of user data and GPS for accessing 

the location of user. This enable us to recommend users based 

on their location and behavioural aspects. There does not 

exist any model that combine the idea of social and spatial 

data to provide effective results. Some systems do not 

consider user preferences; others do not take into account the 

location. In this model, we discuss the idea of combining both 

to recommend best offers to customers. 

II. LITERATURE SURVEY 

[1] DeemaAdeeb AL Shoaibi, Iehab A. AL Rassan proposes 

to have high-personalized advertising, marketers benefit from 

mobile locating technologies to locate customers and 

personalize advertisements based on the location. 

Advertising using location of clients adds big value to any 

advertising campaign. A ranking algorithm has been used in 

which subscriber location is sent to the server and the 

algorithm ranks advertisements and sends the most applicable 

one. 

[2] XuepingPeng, Yujuan, Zhendong presents a 

personalization recommendation model to recommend 

potentially interesting resources to users based on the web 

access log of users. This paper focuses on analyzing the 

resource information achieved by mining user’s web access 

log, finally it recommends filtered and stored resources to 

user’s content based recommendation model. 

[3] Vrinda Bhatia, VarunHasija proposes target 

advertising by combining users data from social media with 

his/her location. Social data is acquired through user's 

Facebook profile and location of the user is found with the 

help of Beacons.. 

[4] A.C.M Fong, Baoyao Zhou, S.C. Hui, Guan Y. 

Hong, The Anh Do presents a web recommender that models 

user habits and behaviours by constructing a knowledge base 

using temporal web access patterns as input is proposed. 

Fuzzy logic is applied to represent real-life temporal concepts 

and requested resources of periodic pattern based web access 

activities. The fuzzy representation is used to construct a 

knowledgebase of the users web access habits and 

behaviours, which is used to provide timely personalized 

recommendations to the user. The proposed approach is 

applicable to delivery of recommendations on consumers 

portable devices because compute-intensive processing is 

performed offline and in advance. 

[5] John Mathai, Gobi Ramasamy, 

SathyaPurusothaman, Kirubakaran Ezra proposes an efficient 

location based mobile advertisement system where merchants 

and advertisers can publish their advertisements that take into 

account the frequency a user travels to a particular location 

and the approximate route is proposed. Hence instead of just 

pushing nearby advertisements to the user, all the 

advertisements along the route to the frequently travelled 

location can also be pushed efficiently by using fewer 

resources. This system tracks the frequency of the user to a 

particular location that helps to target appropriate audience. 

[6] FauzanBurdi, AnifHanifaSetianingrum, 

NashrulHakiem presents a classification techniquesanalyze 

and categorize the data into known classes. The Naive Bayes 

Classifier technique is based on the Bayesian theorem and is 

particularly suited when the dimensionality of the inputs is 

high. Despite its simplicity, Naive Bayes can often 

outperform more sophisticated classification methods. 

[7]Mrs.G.Subbalakshm, Mr. K. Ramesh, Mr. M. 

Chinna Rao propose a system which extracts hidden 

knowledge from a historical heart disease database. This is 

the most effective model to predict patients with heart 

disease. This model could answer complex queries, each with 
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its own strength with respect to ease of model interpretation, 

access to detailed information and accuracy. 

III. METHODOLOGY 

A. Proposed Methodology 

In the solution that we propose for a better approach to 

targeted advertising, we use a GPS determine the spatial 

location of a user and then after mining the data of that user, 

we provide him with relevant deals/ offers currently active in 

that area. 

So we propose to develop a smartphone application 

for getting advertisement of products based on user behaviour 

using data mining techniques also, shoppers can add their 

products and provide advertisements based on users interest 

and location information. 

User needs to perform following steps: Install the 

application. Once the user registers and logs into the 

application, he can browse through the products, add products 

to the cart and buy product or receive a notification if the 

product is available in nearby area. 

 
Fig. 1: System overview 

B. Mathematical Model 

S= {S,E,I,O,F,SU,FA}  

S=Start state 

E=End state 

I=Set of inputs where I= {I1,I2,I3..,In}  

I1=User details, I2=data for mining, I3=Shopper information, 

I4=Shopper product 

O=Set of outputs where O= {O1,O2,,On} 

O1=Location based suggestion, O2=Reward points  

F=Set of Function where, F= {F1,F2,Fn} 

F1= login(), F2= register(), F3= add product(), etc 

SU=Success Condition {Products suggested according to 

user interests and location} 

FA=Failure Condition {Irrelevant products suggested} 

C. Naive Bayesian Classification Algorithm 

The Naive Bayesian classifier [7], or simple Bayesian 

classifier, works as follows:  

1) Let D be a training set of tuples and their associated class 

labels. As usual, each tuple is represented by an n-

dimensional attribute vector, X=(x1, x2,…, xn), 

depicting n measurements made on the tuple from n 

attributes, respectively, A1, A2,.., An.  

2) Let C1, C2,…, Cm be the classes. X is a given tuple, the 

classifier will predict that X belongs to the class having 

the highest posterior probability, conditioned on X. That 

is, the naïve Bayesian classifier predicts that tuple x 

belongs to the class Ci if and only if  

P (Ci|X)>P (Cj|X) for 1≤ j≤m, j ≠ i  

By Bayes’ theorem, 

P(Ci|X) =
P(X|Ci)P(Ci)

P(X)
 

3) As P(X) is constant for all classes, only P (X|Ci) P (Ci) 

need be maximized. If the class prior probabilities are not 

known, then it is commonly assumed that the classes are 

equally likely, that is, P(C1)=P(C2) =…=P(Cm), and we 

would therefore maximize P(X|Ci). Otherwise, we 

maximize P(X|Ci)P(Ci). Note that the class prior 

probabilities may be estimated by P(Ci)=|Ci,D|/|D|, 

where |Ci,D| is the number of training tuples of class Ci 

in D. 

4) Given data sets with many attributes, it would be 

extremely computationally expensive to compute 

P(X|Ci). In order to reduce computation in evaluating 

P(X|Ci), the naïve assumption of class conditional 

independence is made. This presumes that the values of 

the attributes are conditionally independent of one 

another, given the class label of the tuple (i.e., that there 

are no dependence relationships among the attributes). 

Thus,  

𝑃(𝑋|𝐶𝑖) =∏𝑃(𝑥𝑘|𝐶𝑖

𝑛

𝑘=1

) 

=P(x1|Ci)x P(x2|Ci)x… P(xm|Ci).  

We can easily estimate the probabilities P(x1|Ci), 

P(x2|Ci),… ,P(xm|Ci) from the training tuples. For each 

attribute, we look at whether the attribute is categorical 

or continuous-valued.  

5) In order to predict the class label of X, P(X|Ci)P(Ci) is 

evaluated for each class Ci. The classifier predicts that 

the class label of tuple X is the class Ci if and only if 

P(X|Ci)P(Ci)>P(X|Cj)P(Cj) for 1 ≤ j ≤ m, j ≠ i 

In other words, the predicted class label is the class 

Ci for which P(X|Ci)P(Ci) is the maximum. 

IV. RESULT AND DISCUSSION 

A small online survey was conducted for the better 

understanding of the current scenario of target advertising. 

Following is the survey analysis in which 73.4% of the target 

audience would prefer location based advertisements.  

 
Therefore, to attain the above proposed 

methodology of location and behaviour based advertising, it 
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is developed in java using netbeans IDE and the shopping 

application is developed using android studio. 

V. CONCLUSION 

In this paper, we discuss the idea of combining both, social 

and spatial data to recommend best offers to customers. So, 

the consumers will be highly contended if the offers shown to 

them are easily accessible in nearby areas. This would 

automatically increase business opportunities and customer 

retention. 
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