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Abstract—

predicting the next page to be accessed by Web users has attracted a large amount of research work lately due to the
positive impact of such prediction on different areas of Web based applications. Major techniques applied for this
intention are Markov model and clustering. There are two types of Markow Model low and higher order. Markow
Model of low order consists of with low accuracy, while Markow Models of high order are associated with high state
of space complexity. On the other hand, clustering methods are not used for classifications as they are unsupervised
methods. This paper involves incorporating clustering with low order Markov model techniques. Meaningful clusters
are created by dividing pre-processed data and these are used as training data for performing 2nd order Markov model
techniques. Different distance measures of k-means clustering algorithm are examined in order to find an optimal
one. Experiments reveal that incorporating clustering of Web documents according to Web services with low order
Markov model improves the web page prediction accuracy.
Keywords— unsupervised,Markow ,clustering, Behaviour, k-means
I. INTRODUCTION
World Wide Web is future of today and tomorrow. Which results in increase of digital data on the Web, due to this
there overwhelming amount of research in the area of Web, and also there is research in user browsing personalization
and next page access prediction. There is not a single theory or approach related to handling large and increasing amount
of data with improved efficiency, performance and accuracy, since this issue is complicated. Two of the most common
approaches used for Web user browsing pattern prediction are Markov model and clustering. These approaches have lots
of disadvantages and limitations. Because of high accuracy in predictions Markow model is used. Low order Markov
models have higher accuracy and lower coverage than clustering. In order to overcome low coverage, all-kth order
Markov models have Been used where the highest order is first applied to predict a next page. The order is decreased by
one, If it fails to predict the page, until prediction is successful. The coverage is increased , but it is associated with
higher state of space complexity On the other hand, clustering methods are not used for classifications as they are
unsupervised methods. However, proper clustering groups users’ sessions with similar browsing history together, and
this facilitates classification. Instead of actual sessions clustering is performed on the cluster sets. Clustering accuracy is
mainly depends on the proper selected features for partitioning. For example, partitioning which is based on semantic
relationships or link structure or contents usually provides higher accuracy than partitioning based on frequency, time
spent or bit vector. However, there is limit for even the semantic, contents and link structure accuracy is limited due to
the unidirectional nature of the clusters and the multidirectional structure of Web pages. This paper involves
implementation of a clustering algorithm where Web sessions are partitioned into clusters and then Markov model
techniques are applied based on the clusters for accuracy and better performance of access prediction of next page.
Section 2 mainly concentrates at at previous literature in the field of Markov model techniques along with combining
clustering. Section 3 mainly revolves round the process which is acquired to achieve better prediction of next page. In
section 4, we prove our new process experimentally and section 5 concludes our work Set.
II. LITERATURE
Predicting the next page to be accessed by the web user uses two frameworks like Markov model and clustering Many
research papers used , Markov model or a combination of both techniques to address Web page prediction by using
clustering. Kim et al. combine most prediction models (Markov model, sequential association rules, association rules and
clustering) in order to improve the prediction recall. Web mining techniques are use in the the proposed model . However,
the new model solely depends on many essential and effective factors, like the confidence thresholds, existence of a Web
site link structure and the support. These are the major factors which affect the order and the performance of the applied
models and the new model. Cadez et al. on the other hand, used the different approach and combined first order Markov
model with clustering. They implemented first order Markov model using the Expectation-Maximization algorithm
where they partitioned site users using a model-based clustering approach. They displayed the paths for users within each
cluster after partitioning the users into clusters, Our work is not a model based but distance based and we used Markov
model for prediction rather than clustering. In another paper the authors construct Markov models from log files and they
use co-citation and coupling similarities for measuring the conceptual relationships between Web pages that combines
both Markov model and clustering techniques for Web page link prediction. To Cluster conceptually related pages
Citation Cluster algorithm is then proposed. A hierarchy of the Web site is constructed from the clustering results. The
authors then combine Markov model based link prediction to the conceptual hierarchy into a prototype called ONE to
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assist users’ navigation. The authors implement a hierarchical clustering technique which could lead to running time
complexity with large Web log files. Web page prediction performance was improved by previous work, none of the
papers showed an improvement in the Web page prediction accuracy. Kim et. al used a combination of models but did
not improve the Web page prediction accuracy. Our work proves to outperform previous work in terms of Web page
prediction accuracy using a combination of clustering and Markov model techniques. We implement a simple clustering
algorithm, k-means algorithm where using different distance measures which can lead to different results. Al the results
were analyzed and optimal was chosen.
III. EXISTING METHODOLOGY
Web page prediction means in short is anticipating the next page to be accessed by the user or the link the Web user
will click at next when browsing a Web site. For example, what may be chance that a web browser visiting a site that
sells computers will buy an extra mouse while buying a laptop? Or, maybe there is a greater chance the user will buy an
external usb optical drive instead. Users’ past browsing experience is very fundamental in extracting such information.
This is when modeling techniques come at hand. For instance, using clustering algorithms, we are able to personalize
users according to their browsing experience. Different users with different browsing behavior are grouped together and
then prediction is performed based on the data mining and also based on the users’ link path in the appropriate cluster.
Similar kind of prediction can be in effect using Markov models conditional probability. For instance, if 50% of the users
access page D after accessing pages ABC, then there is a 50/50 chance that a new user that accesses pages ABC
predicting user intent on web.
IV. MARKOV MODEL
Markov models are becoming very commonly used in the identification of the next page to be accessed by the Web
site user based on the sequence of previously accessed pages Let P = {p1, p2, …, pm} be a set of pages in a Web site.
Let W be a user session including a sequence of pages visited by the user in a visit. Assuming that the user has visited l
pages, then prob (pi|W) is the probability that the user visits pages pi next. Page pl+1 the user will visit next is estimated
We combine clustering and markov model for project implementation Will access page D next. Our work improves the
Web page access prediction accuracy by combining both Markov model and clustering techniques. It is based on dividing
Web sessions into groups according to Web services and performing Markov model analysis using clusters of sessions
instead of the whole data set. This process involves the following steps
Preprocess the Web server log files in a manner where similar Web sessions are allocated to appropriate categories
II. Analyze and calculate using data mining different distance measures and determine the most effective and suitable
distance measure
III. According to the chosen distance measure, Decide on the number of clusters (k) and partition the Web sessions into
clusters
IV. Return the data to its uncategorized and expanded state for each cluster.
V. Perform Markov model analysis using whole data set.
VI. Find the appropriate cluster the item belongs to for each item in the test data set,.
VII. Calculate 2-Markov model accuracy using the cluster data as the training data set
VIII. Calculate the total prediction accuracy based on clusters.
IX. Compare the Markov model accuracy of the clusters to that of the whole data set
V. FEATURE SELECTION
Before applying clustering techniques and Because of the overwhelming amount of web data, it is very important to
group data according to some features. This feature will help us to reduce the state space and will make the clustering
task simpler. If the features are not selected appropriately, there is no way we can get good clusters no matter what type
of clustering algorithm is used. wang et al. presented different feature selections and metrics that form the base of ecommerce customer groupings for clustering purposes. They examined many features like resource usage, services
request, pattern of navigation pattern . The result of their experimentations proved that all features yield similar results
and thus, grouping customers according to one of the features selected should do the job. For our purposes, we are
grouping the pages, and not users, according to services requested since it is applicable to our log data and is very simple
to implement. This yields best results if we group the pages according to services requested
VI. CONCLUSION
paper gives a brief literature survey of research field in web user browsing prediction. the higher order Markova model is
studied and found to be best for methodology to implement .
VII.
SCOPE FOR FUTHER RESEARCH
Implanting Higher order Markova model in research project to book down results and provide proof reading for research
domain that selected method is correct.

Patil et al.

Page 119

International Journal of
Emerging Research in Management &Technology
ISSN: 2278-9359 (Volume-3, Issue-5)

Research Article

May
2014

ACKNOWLEDGMENT
Word of thanks to my guide Professor P.A.Jadhav speciale thanks to my friend and colleague for support.
REFERENCES
[1] A. Banerjee and J. Ghosh. Clickstream clustering using weighted longest common subsequences. SIAM Conference
on Data Mining, Chicago, pages 33–40, 2001R. Caves, Multinational Enterprise and Economic Analysis,
Cambridge University Press, Cambridge, 1982.
[2] I. Cadez, D. Heckerman, C. Meek, P. Smyth, and S. White. Model-based clustering and visualization of navigation
patterns on a web site.Data Mining and Knowledge Discovery, 7, 2003.
[3] M. Deshpande and G. Karypis. Selective models for predicting web page accesses. Transactions on Internet
Technology, 4(2):163–184,2004.
[4] C. F. Eick, N. Zeidat, and Z. Zhao. Supervised clustering -algorithms and benefits. IEEE ICTAI’04, pages 774–776,
2004.
[5] S. Gunduz and M. T. OZsu. A web page prediction model based on clickstream tree representation of user behavior.
SIGKDD’03, USA, pages 535– 540, 2003.
[6] M. Halkidi, B. Nguyen, I. Varlamis, and M. Vazirgiannis. Thesus: Organizing web document collections based on
link semantics. The VLDB Journal, 2003(12):320–332, 2003
[7] A. K. Jain, M. N. Murty, and P. J. Flynn. Data clustering: A review. ACM Computing Surveys, 31(3):264–323,
1999
[8] D. Kim, N. Adam, V. Alturi, M. Bieber, and Y. Yesha. A clickstreambased collaborative filtering personalization
model: Towards a better performance. WIDM ’04, pages 88–95, 2004
[9] J. Pitkow and P. Pirolli. Mining longest repeating subsequences to predict www surfing. USENIX Annual Technical
Conference, pages 139–150, 1999
[10] R. Sarukkai. Link prediction and path analysis using markov chains. 9th International WWW Conference,
Amsterdam, pages 377–386, 2000

AUTHOR
1. Ajit .R. Patil is Research scholar with M.tech information technology from Bharati vidyapeeth University College
of engineering pune-46.
2. Prof.P.A.Jadhav is Assistant professor at BVDUCOE and P.h.d Research scholar at university.
.

Patil et al.

Page 120

