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Abstract— Because of the rapid growth of the word-wide-

web, the problem of predicting a user’s browsing behavior 

on a web-site has gained important and the need is 

personalize and influence a user’s browsing experience. 

For solving this problem Markov models and its 

variations have been found. Personalization, building 

proper websites, promotion, getting marketing 

information, and forecasting market trends etc, the 

prediction result can be used. By using Markov model the 

users’ browsing behaviors can be predicted at category 

level. Probability of present and infer users’ browsing 

behaviors at webpage level by applying the Bayesian 

theorem. The system can effectively filter the possible 

category of the websites by Markov models and predict 

websites accuracy by the Bayesian theorem. In this paper 

we present different techniques for prediction of users’ 

browsing behaviors and intelligently selecting parts of 

different order Markov model. The resulting model has 

improved prediction accuracy and reduced state 

complexity.  
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I. INTRODUCTION 

To improve the web cache performance, recommend 

related pages, understand and influence buying patterns, 

improve search engines, and personalize the browsing 

experience. The problem of predicting a user’s surfing 

behavior on a web-site has attracted a lot of research 

interest it is used. In recent years, various enterprises have 

changed the ways of doing business, which make the 

development of web usage mining skills important and 

enhance the rapid development of E-commerce directly. 

Data mining is the technique to seek extract knowledge 

from the web data.  

Web Mining is the data mining techniques to 

automatically discover and extract information from web 

documents/services. There are main three types of web 

mining technique that is web structure mining, web 

content mining & web usage mining. To discovers 

knowledge from hyperlinks, which represent the structure 

of the web, the web structure mining is used. To extracts 

the useful information or knowledge from web page 

contents, the web content mining is used. Web usage 

mining mines customer access patterns from usage logs, 

which record clicks made by every user. In this paper we 

use the web usage mining technique. 

 
Fig. 1: Type of Data Mining 

The technology of data mining that is web usage 

mining applies on the web services and Internet. It is used 

to find out, extract the pattern and the knowledge in the 

web usage. 

It is mandatory to understand the user browsing 

behaviour and apply web usage mining technology, for 

achieve the purpose. To predict user’s and costumer’s 

browsing behaviour through mining the web data or web 

log files the web usage mining is used. 

In this paper, costumer’s browsing behaviour 

will be observed at two levels to meet the nature of the 

World Wide Web. First is the category level and second is 

web page level. On web site every category contains 

various web pages. The transaction probabilities of at web 

page level are less stable than category level. With the 

first order transaction probability, first level of prediction 

model, Markov model is used to predict the category of 

users’ next step. It will help to reduce the operation scope. 

II. PROPOSED SYSTEM 

Below figures clearly shows that the explanation overview 

of proposed system of our project. 

 
Fig. 2: First time visit 

1) It shows that at first time user will be visiting first 

time. 

 
Fig. 3: Transaction    

2) It shows that transaction between user and system 

will start 

 
Fig. 4: Visit Various Pages 
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3) User will visit various pages, the transaction will be 

save in database for that user. 

 
Fig. 5: Prediction 

4) When that same user will visit same system, our 

system give prediction for user depend which depend 

upon the visiting history. 

III. METHODOLOGY 

 
Fig. 5: PUCC Model 

Above figure shows the PUCC model in which 

there are four stage using this we are predict the user 

future request. This four stage are as follows, first stage is 

used for cleaning the data in which we removed the 

unwanted log files. In the second stage, cookies were 

identified and removed. In third stage a graph partitioned 

clustering is used to navigate the user request. Final stage 

is the output stage in which we get the result. 

IV. MARKOV MODEL ANALYSIS 

Markov models have been mostly used to identify and 

analyze user or customer Web navigation data. Markov 

model are used to enable the identification of categories of 

is a excise way of representing a collection of sessions and 

they have been widely used to model a collection of 

customer sessions. In such context, each and every Web 

page in the web site corresponds to a state in the model, 

and each pair of web pages viewed in sequence 

corresponds to a state transition in the Markov model. A 

transition probability is calculated by the ratio of the 

number of times the transaction was traversed to the 

number of times the first state in the pair of web pages 

was visited. In many cases, the first-order Markov model 

predict less accuracy in achieving right predictions, which 

is why extensions to higher order models are compulsory. 

All higher order Markov model holds the promise of 

achieving upper prediction accuracies and improved 

coverage or its range than any single-order Markov 

model, at the expense of a dramatic rise in the state-space 

complexity. This led us to develop methods for 

intelligently combining different order of Markov models 

so that the resulting or final model has low state 

complexity, retains the coverage of the all higher order of 

above model and improved prediction accuracy.  

A. Similarity Matrix of Web Categories: 

Proposed Research framework of level one is to create the 

similarity matrix from web log file stored in database. At 

first, the situation of categories in each customer’s session 

has to be count. The vector_i = <v_(l,i,..,) v_(h,i,…,) 

v_(m,i)> for each category i is gather the i^th element of 

session c from all m customer sessions, v_(l,i)= 1 means 

customer h visited web page of category i otherwise 

v_(l,i)= 0. Two categories can be calculated the Set of 

similarity and Euclidean distance simultaneously, by 

equation and Euclidean distance is further normalized 

equation. The final results are calculated by similarity and 

Euclidean distance. They are combined into a weight total 

similarity equation as equation. 

SetSim(A, B) = [
A ∩ B

A ∪ B
] 

Euclidean distance 

𝐷(𝐴|𝐵) = [ >i−1
m (Ai − Bi)

2] 
Normalization 

N(D(A|B)) = [1 − |
∑ (Ai − Bi)

2m
i−1

m
|] 

Weight total similarity 

𝑆(𝐴, 𝐵) = [SetSim(A, B). Wss + N(D(A|B)). WD] 
     Where  

Wss + WD = 1 

 WD = 1 − Wss 

After the similarity is computed, the similarity matrix S is 

a k x k matrix of similar category, where the similarity 

between Ci and Cj is Sij  .that is established by above 

equations.  

                     [C1   C2 …  Ck] 

 S=     [

C1

C2
⋮

CK

] [

S11 S12 … S1k

S21
⋮

S22
⋮

… S2k
⋮

Sk1 Sk2 … Skk

] 

B. Transition Matrix Of Markov Model: 

Proposed Research framework of level two is to create the 

transition matrix of Markov model P, which is based on 

web log file stored in database as well as similarity 

matrix. The P matrix is first-order transition matrix of 

Markov model and it is represented as follows:  

                       
                        [C1   C2 …  Ck] 

   S=     [

C1

C2
⋮

CK

]  [

P11 P12 … P1k

P21
⋮

P22
⋮

… P2k
⋮

Pk1 Pk2 … Pkk

] 
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Each element in the P matrix presents a transition 

probability between two categories of web pages. Pij 

represents a transition probability which is computed by 

equation between category i and category j. The 

numerator of set of equation that is the number of 

transition times between category i and category j, and the 

denominator is that of total number of transition times 

between category I, and every category k. The transition 

matrix of Pn can be computed by equation.  

C. Relevance Matrix: 

Proposed Research framework of level three is to creating 

the relevance matrix. The element Rij of relevance matrix 

is equal or same to the product of Sij and Pij. which are 

receiving from similarity matrix and transition matrix of 

Markov model simultaneously. In this paper, the 

relevance is an necessary factor of prediction between any 

two categories of product. The relevance can be used to 

infer the users’ browsing behavior between two 

categories. The relevance matrix is represented as follows:  

[C1   C2 …    C3] 
 

S=     [

C1

C2
⋮

CK

]  [

R11
n R12

n … R1k
n

R21
⋮

n R22
⋮

n … R2k
⋮

n

Rk1
n Rk2

n … Rkk
n

] 

 

Where   Rij
n =  [Sij. Pij

n. Rij
n] 

Represents a relevance, which is computed by 

equation, between category i at time t−n and category j at 

time t. 

D. Bayesian Theorem:  

Markov model as well as Bayesian theorem also can be 

used to predict the most possible customers’ next request. 

It is assumed that the sample spaces S, M and N are two 

events of sample spaces S and P(N) > 0. The condition 

probability P(M| N) means the probability of event A 

while event  

N occurs. It is represented as follows: 

P(M|N) =  
P(M ∩ N)

P(N)
 

In the Bayesian theorem, the some of information 

is used to revise the priority probability and obtain the 

posterior probability from that theorem. The above 

techniques is called the  equation and Bayesian theorem as 

follows: 

P(M|N) = 
P(

N

M
)P(M)

P(N)
 

  

If A is a partition then, A = {A1, A2, ....., An}. 

In Bayesian theorem used to revise the prior 

probability and obtain the posterior probability as follows:  

 

P (Mj/N) = 
P(

N

Mj
)P(Mj)

P(N)
 

           

= 
P(

N

Mj
)P(Mj)

∑ P(Mr)n
r−1 P(N/Mr)

 

This research paper introduces an Efficient Two 

Level Prediction model to represent and analyze Web 

User behavior navigation data.  Bayesian theorem and 

Markov model is used to enable the identification of 

customer navigation patterns and also used to the next link 

choice of a customer. It will help to minimize the 

operations in Level two in specific categories instead of 

all categories. After that, the web pages in specific 

categories are predicted by Bayesian theorem in the Level 

two of prediction model. It is expected that the two Levels 

of prediction model can minimize the scope of operation 

and increase the accuracy precision. 

V. IMPLEMENTATION 

Using above methodology we are designed one E-

Commerce web site for which we are predicting the user’s 

browsing behavior. 

We have implemented this project in phases. 

First we have designed GUI of the project using PHP. 

Then for the database purpose we have used Sql Server 

2005. For connecting GUI with database. 

Following steps are used to actual execution and 

calculation. 

 
Fig. 3: Home page 

If user want to visit any web site that user 

required registered on that web site.  
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Fig. 4: log in page 

After creating the account, user can registered or 

sign up the web side directly by entering the user name & 

password. If the user can not having their own account 

then he can create account by using “Registration” option 

& then account is conform.   

 
Fig. 5: Registration Page 

First user will visit our website. He will 

registered on the home page, corresponding user data and 

password will save in database. User view or perches 

product from different category. 

 
Fig. 6: Category (Watch) 

 
Fig. 7: Category (T-shirt) 

 
Fig. 8: Category (Formal ladies ware) 
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Fig. 9: Category (Formal shirt) 

When different users views or purchases any product on 

site, the regarded information of particular product get 

stored in database. 

The log files are generated to each user for each 

and every session and stored in database. 

The prediction result is viewed when that user visit the 

web site next time again. 

Access-pattern for each and every customer and 

maximum count for visited pages. 

Using above business logic the prediction result gets 

calculated. 

VI. CONCLUSION 

The huge quantity of data of web pages on many portal 

sites, for convenience, are to assemble the web page based 

on category. In this paper, users browsing behavior will be 

observed at two levels to meet the nature of the portal. 

One is category stage and the other is web page stage. In 

stage one is to predict category. The unnecessary 

categories can be excluded. The scope of calculation is 

massively reduced. Next, using Bayesian theorem in the 

level two to predict the users’ browsing page is more 

effective and accurate. The results of experiment prove 

the Hit Ratio is well in both stages. 
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