
ADVANCES in NATURAL and APPLIED SCIENCES 
 

ISSN: 1995-0772   Published BYAENSI  Publication 
EISSN: 1998-1090             http://www.aensiweb.com/ANAS 

2017 July 11(9): pages 314-322            Open Access Journal 

 

ToCite ThisArticle: Dr. (Mrs) Ananthi Sheshasaayee and L. Logeshwari., An Analysis Of Effective Clustering Techniques For 
Web Data Mining. Advances in Natural and Applied Sciences. 11(9); Pages: 314-322 

 

An Analysis Of Effective Clustering 
Techniques For Web Data Mining 

 
1Dr. (Mrs) Ananthi Sheshasaayee and 2L. Logeshwari 

 

1Research Supervisor, 2Research Scholar PG & Research Department of Computer Science, Quaid -E- Millath Govt College for Women 
(Auto) Chennai-600 002, India. 
 
Received 12 May 2017; Accepted 5 July 2017; Available online 28 July 2017 
 

Address For Correspondence: 
Dr. (Mrs) Ananthi Sheshasaayee, Research Supervisor, 2Research Scholar PG & Research Department of Computer Science, Quaid -
E- Millath Govt College for Women (Auto) Chennai-600 002, India. 
E-mail: ananthi.research@gmail.com 

 
Copyright © 2017 by authors and American-Eurasian Network for ScientificInformation (AENSI Publication). 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

 
 

 
ABSTRACT 
In the modern world many challenges imposed by data mining process.The main goal is to take information from a larger goal and 
transform it in an understandable form for the future use where the data analysis and mining application clustering is very 
important. There are different types of clusters like, clusters based on well separated, centroids, contiguous, density, shared, 
property or conceptual. The two main task of data mining are predictive and descriptive analysis. According to thealgorithms such 
as hierarchical, partitioning, grid and density clustering is done. In this survey paper the techniques are done based on data mining 
like clustering which is based on portioning, k-means set.Both higher and lower level clustering based on density; grid based 
clustering depending on the size of the grid based on domain into cell. 
 
KEYWORDS:  

 

INTRODUCTION 

 

Learning based on data mining is done by many technologies like machine, pattern and statistical study. 

Some other patterns are A.I networks, knowledge based portfolios, neural network, data determination and 

artificial intelligence. To gather the mined data’s investigations are done.  

By using the provisional data sets with hidden connections the mined data are investigated. Clustering data 

is divided into groups of objects which are kindred into similar and dissimilar objects. 

 The homogeneous objects are dissimilar to other clusters in an object. A cluster loses their information and 

details while represented data when they are simplified, like the nature of the data when clustered divides itself 

into paramount or utility group and our objective is divided. For example to understand utility the cluster 

analysis is divided into variety of fields like psychology, biology, sociology and sciences and our information 

start to depend on machine learning and data mining, because to use lot of short terms to analyzed the clusters. 

The answer is highly dimensional when data is deal with in a dimensional curse. 
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Fig. 1: An illustration of making clusters 

 

The main target in allocation of the objects in clustering is that some behavior is attributed to nature and 

rest is non-likeness in nature. 

 

Process of Clustering: 

The inclusive process of cluster analysis involved four fundamental steps explained further down. 

 

A. Feature Selection or Extraction: 

To progress the finding of the efficient separation of the original feature of abstraction for transmitting one 

or further input features to bring out emerging prominent feature. The step of clustering progression is very 

much reliant on feature section. In feature section infelicitous get rid of features growth involution and possibly 

the result into impertinent clusters. 

 

B. Clustering Algorithm Design or Selection: 

According to impossible theorem no single clustering is gratis the three rudimentary axioms’ of data 

clustering. To develop a feasible generalized framework in clustering different scientific methods are used like 

medical, scientific, aggregations and other fields. By applying domain cognition it can use algorithms 

punctiliously and predict the different parameters. The input parameters like construction criteria, different 

parameter criteria, termination condition criteria etc. Thus different criteria are designed or called by different 

parameter. 

 

C. Cluster Validation: 

In clustering there is no microcosmic algorithm, and the dataset results are all different. Even the identified 

of tantamount algorithms also give different values and clusters. So it becomes compulsory to evaluate or 

validate the results. The criteria for evaluations are: 

1) Internal indices: These indices evaluate the clusters by comparing the data of other engendered clusters. 

2) External indices:These indices evaluate the cluster by prior erudition method or class labels. 

3) Relative indices:These indices suggest the criteria by comparing the results of the other different 

algorithms 

 

D. Results Interpretation: 

The representation of this clustering deals with the ultimate goal of providing the users the paramount 

insight of the pristine data. So that they can easily analyze and solve the queries. 

 

Process clustering components:  

It include the method used in standard clustering on the specified components. 

 Presentation of patterns. 

 Common pattern occurrence’s foundation. 

 According to patterns data’s are collected 

 Hidden data’s 

 Outcomes are estimated. 
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Fig. 2: Component of Clustering 

 

Definitions And Notation: 

In this paper notation throughout followed by patterns.In clustering algorithm based on patterns a single 

data item is called x. “(or feature vector, observation, or datum)”.The measurement consisting of vector d, 

therefore = (x1… xd). 

Components of individual scalar xi, x considered pattern, it’s called features or attributes. 

dimensionality is d; it’s called patterns or pattern space. 

Denoted of pattern set X =(x1….xn). Here considered as an ith pattern set is X, and denoted as xi= (xi, 

1…..xi, d).  

The clusters are displayedn x d pattern matrix. 

The technical attempt which reflects the different pattern in a class are governed by a specific density 

probability in a class and the state of nature in other classes. 

The assigning in hard clustering technique is referred to as label l1 and x1 is its identity class.  

The set of labels are pattern set considered as a label is X, and L= {l1 ….ln} here number of clusters are k. 

In fuzzy clustering techniques the procedure assigns to the pattern xi and the membership of fractional 

degree is fij. 

 of fuzzy clustering the input patterns are assigned in a fractional degree of 

membership where fij and j are output clusters. 

Fuzzy procedures include each pattern of a, xi as fractional degree membership and fij are output clusters. 

Adistance measurements 

A specialty in a matric and the main are useful to say the quantity of the similar patterns. 

 

Various Types of Clustering: 

Clustering is the one of important technique of Data 

Mining. And it consists of number of algorithms. The main algorithms used in clustering are hierarchical, 

portioning algorithms, grid and density based algorithms. 

 

a) Partitioning Clustering: 

Each and every clustering objectis exactly in one subset and it’s divided into non overlapping clusters. The 

data are divided into numerous subsets for checking that all possible subset systems are computationally has no 

reasonable. The iterative form of optimization is done by certain greedy heuristics schemes.The k-means cluster 

group are iteratively reassigned certain points to relocate different schemes. 

 
 

Fig. 3: partitioning clusters 

 

Partition clustering techniques contains different algorithms. According to partitioning such as k-mean, 

bisecting k means methods, Metroid methods, partitioning around medoids (PAM), clustering large applications 

(CLARA) and probabilistically clustering algorithms. Here discussing k-means algorithm. The portioning 
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methods in a given set of data are used to specify the number of clusters k [2]. Several researches are discovered 

by this k-mean algorithm. 

The researches gray and neuh have provided a good historical background for k-means for a larger context 

of hell climbing algorithms. The set of d-dimensional vectors are  

D = {xi | i = 1. . . N}, 

Where xi belongs to d denotes the i th data point. Thealgorithm is initialized by picking k points in d as the 

initialk cluster representatives or centroid. Here’s shown how k-means algorithm works: 

 

Input: 

k= refer the numbers. D is aset of data that 

Contains n objects. 

 

Method: 

1. Arbitrarily choose the initial cluster D and chooses k objects. 

2. Repeat 

3. Each object is reassigned to which cluster the object similar is based on the mean value of the object in a 

cluster. 

4. The clustering update means to calculate the mean value of the objects in a cluster. 

5. untilno change. 

 

Output: 

represent k cluster sets. 

 

b)Hierarchical Clustering: 

In this type of clustering more astronomical and sizable volume clusters are splitters into tiny clusters called 

dendogram. By cutting these clusters into a desired level the clustered data’s are disjoint and groups are 

obtained. The cluster is represented by a tree which has elements at one side and a single cluster. A dendogram 

is represented by a nested group of patterns and then the levels are attributed to the changes in groups. 

The cutting of trees after a certain height is called a culled precision. In the given example, after cutting the 

second rows will yields cluster {a} {b c} {d e} {f}. In the third row the clusters yield   {a} {b c} {d e f}, this 

formula is a coarser clustering with smaller quantity clusters. The desired number of cluster is composed by 

merging or splitting. 

In each iteration merging and splitting occurs after a certain predicted clusters, and the quantity of clusters 

from the interiorly steps taken by the merging or splitting techniques. 

 
Fig. 4: Hierarchical Clustering 

 

In the clustering representing hierarchical algorithms which are familiar are AGNES, DIANA, CURE, 

CHAMELEON, BIRCH, and ROCK. 

 

Agglomerative: 

Many clustering methods start with records for cluster containing just one record. The largest clusters are 

merged together to nearest clusters. The continuation of merging according to hierarchy of clusters is 

constructed with single cluster just comprising all the records at the topmost of the hierarchy. 
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Divisive: 

Divisive technique is opposite of agglomerative technique. In this technique all the records are first 

clustered and then split into smaller one and further the smaller one is again split into smaller pieces. 

 

C) Density-Based Clustering: 

In this clustering the data are separated according to border points & noise points. They require tow 

parameters and the density clustering depends on the distance measured in the function. 

The general conception of density clustering is its growth exceeds some threshold of neighborhood. It 

depends on the given radius and has to contain the least number of points in their neighborhood. It is also 

dependable on density predicted on connectivity and density function. 

 
 

Fig. 6: Density based Clustering 

The methods used in algorithms are DBSCAN, 

DENCLUE and OPTICS. 

 

d) Grid Based Clustering: 

In this clustering the space between the data are divided into finite number of cells which are formed by 

using grid structure and the clustering is done on these grid. Clustering is done on these grids. This clustering is 

the fastest processing time that depends on the size of the grid, and not on the data. Examples are STING, 

cluster wave and CLIQUE. 

In commonly, the containing grid-predicated clustering algorithm comprises five fundamental steps.  

 The data space is portioned into definite cell number using the grid structure. 

 Each cell is calculated according to cell density. 

 According to cell densities the cells are sorted out. 

 Identifying cluster centers. 

 The neighbor cell is Trans versed. 

 
Fig. 5: Grid-Based Clustering 

 

STING, Wavelet and CLIQUE are the some of the important algorithms. 
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Problem Formulation: 

Similarity Measures: 

Similarly the clusters definitions are same features. Moreover the types of scales are need to space, and the 

distances are measured very carefully. In patterns the Euclidean distance measure is very important metric 

measurement. 

Mainly the evaluation of Euclidean distance is used to two or three dimensional spaces continuatively. 

Murkowski matrices method has the disadvantage that its features dominate the other metrics and the solutions 

to this problem to bring normal features are too continuously to weight other schemes. Linear correlation 

features also measures the distort distance and this is applicable for the application of a whitening 

transformation of the data Mahalanobis distance. 

 
This is a superior case (p = 2) of the Murkowski metric as 

 

 
Features of Linear correlation measurement, such as 

 
The patterns xi and xj are two row vectors and the sample covariance is S... and these patterns are known as 

covariance matrix. Its main features are based on their variance and linear correlations in pair wise feature. It’s 

assumed that class condition densities are multidimensional and unimodal. So the densities are multivariate 

Gaussian. Instead of original pattern set some clustering algorithms works on proximate values of a matrix, for 

situations like pair wise distance values. The ‘n’ pattern stores the algorithms in the matrix and distance between 

them are not comparable due to the binary value and the notion proximity. But the fractions mix all types of 

patterns and develop a heterogeneous pattern. By oratorios on the comparing the several syntactic and statistical 

approaches a paper was presented in 1995. The ending was that the methods were used very low in all aspects 

and hence the methods used were rejected. 

 

 
Fig. 7: A and B are more similar than A and C 

 
Fig. 8: After a change in context, B and C are moreSimilar than B and A. 

 
The concept in this formula is used by mutual neighbor distance found by Gouda &Krishna in 1977. 
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When NN (xj, xi) are considered to be neighbor number and xj and xi are the nearest neighbor of A. B is the 

nearest neighbor of A. So (A, D) (B, A) =1 and MND between A and B is 2. 

However, NN (B, C) = 1 butNN(C, B) = 2, and therefore MND (B, C) = 3. Figure 4 was obtained from 

Figure 4 by adding three new points D, E, andF. Now MND~B, C! 5 3 (as before), but MND (A, B) = 5. 

The MND keeps on by introducing additional points even when A and B cannot move. But even then MND 

has been applied successfully in many clustering and supports the main point that the metric need not be similar. 

According to Watanabe’s theorems the ugly duckling tells that insofar. When using a definite set of 

numbers the two objects are predicted and shared by two objects and the objects are constant and independent in 

their choices. In this arbitrary pattern the decoding of large number feature by encoding them and due to this 

two arbitrary patterns are similar to each other as we use the same additional information in the domain pattern. 

For example conceptual clustering between xi and xj. 

 

 
 

Wherever, pre-defined concept set is B. the method described by fig.8, the Euclidean distance points A and 

B and C. But B and C are viewed as same as A and B as B and C are the same concepts and A is different 

concept (rectangle).The conceptual similarity measurement is the most wide-ranging similarity measurement. 

 
Fig. 9: Conceptual similarity between points. 

 

Important problems: 

Clustering properties are included: 

Algorithms can handle the type of attributes. 

 Large scalability of datasets. 

 High dimensional data to improve the ability of work. 

 Clustering technique to analyses the CRM clustering done by irregular shapes. 

 Outliers to be handled 

 No conclusion forever due to complexity of time. 

 Dependency on data order. 

 Assignment and Labeling of the data’s. 

 Parameters include the reliance of prior knowledge. 

 Then the results are interpreted. 

 

The different approach of the clustering data is completed in a hierarchical way fig (10). At the top level 

distance between the methods is hierarchical and partition approach. In taxonomy the topic of discussion is cross 

cutting issues and it might affect all different segments regardless of their placement in the taxonomy. 

 

Agglomerative vs. divisive:  

Agglomerative approach begins with a specific structure and operations and each pattern is cluster 

successfully until a stopping criteria is achieved but devise method begins with a single cluster in all patterns 

and split into different clusters until a stopping criterion is achieved. 

 

Monothetic vs. polythetic: 

Monothetic relates to the sequence or simultaneous usage of clustering process. Most algorithms are 

polythetic (i.e.) they are computation of distances between patterns, and the decisions are based on these 

patterns. 
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Hard vs. fuzzy:  

In hard clustering each pattern is allocated to a single cluster during its operations but in fuzzy clustering 

the membership of degrees is assigned to several clusters and to its input pattern. A hard clustering pattern is 

converted into fuzzy clustering by allotting each cluster to the largest membership clusters. 

 

Deterministic vs. stochastic: 

To optimize the squared error function this approach is very relevant. It optimizes by using traditional 

techniques. All possible labeling is done through a random search of the state space. 

 

Incremental vs. non-incremental:  

If the cluster is large then this issue with the pattern arises. The constants and execution time and the 

memory space all affects the architecture of algorithms. The algorithms clustering were not done in the early 

history, but the advent of data mining was done by pattern set examined during execution of clustering 

algorithms. The sizes of data’s were also reduced using algorithms operation. 

 
Fig. 10: A taxonomy of clustering approaches 

 

Conclusion: 

The main idea of clustering is to investigate a universal segregation for a quick response to schemes in an 

improved way and peculiar count of allied collection with an optimized obstacle an improved access to partition 

is done. The methodology is designed by same kind of obstacles. The k-means of algorithms is also the same to 

measure the effective execution of the improved algorithm and it help in reducing the iterations and 

computational time in algorithms. 

 

REFERENCES 

 

1. Amandeep Kaur Mann, Navneet Kaur, 2013. “Survey Paper OnClustering Techniques”, ISSN: 2278-7798. 

InternationalJournal of Science, Engineering and Technology Research (IJSETR) 2: 4. 

2. Narendra Sharma, Aman Bajpai, Mr. Ratnesh Litoriya“, 2012. Comparison the Various Clustering 

Algorithmsof Weka Tools”, ISSN 2250-2459, 2: 5. 

3. Aastha Joshi, Rajneet Kaur 2013. “A REVIEW: ComparativeStudy of Various Clustering Techniques in 

DataMining”, 3: 3. 

4. Er. Arpit Gupta, Er.AnkitGupta, Er. Amit Mishra “ResearchPaper on Cluster Techniques of Data 

Variations”International Journal of Advance Technology & EngineeringResearch (IJATER). 

5. Narander Kumar, Vishal Verma, Vipin Saxena, 2013. “ClusterAnalysis in data mining using k-means 

method”International Journal of Computer Applications (0975 – 8887) 76: 12. 

6. Anupama Kumar, S. and M.N. Vijayalakshmi, 2013. “Relevance ofData Mining Techniques in Edification 

Sector”International Journal of Machine Learning and Computing, 3: 1. 

7. Ngai, E.W.T., Li Xiu., D.C.K. Chau, 2009. Application of data mining techniques in customer Relationship 

management: A literature review and Classification, Expert Systems with Applications, 36(2): 2592-2602. 

8. Han, J., M. Kamber, 2001. Data mining: Concepts and techniques, Morgan Kaufmann Publisher. 

9. Ling and D.C. Yen, 2001. Customer relationship management: An analysis framework and implementation 

strategies, Journal of Computer Information Systems, 41: 82-97. 

10. Woo, J.Y., S.M. Bae and S.C. Park, 2005. Visualization method for customer targeting using Customer 

map, Expert Systems with Applications, 28: 763-772. 

11. Zeling Wang; Xinghui Lei, 2010. Study onCustomer Retention under Dynamic Markets. InProceedings of 

Second International Conference on Networks Security, Wireless Communications and Trusted Computing, 

2, pp. 514-517.I.J.E.M.S., 3(3): 402-408 ISSN 2229-600X408 



322   Dr. (Mrs) Ananthi Sheshasaayee and L. Logeshwari., 2017/Advances in Natural and Applied Sciences. 11(9) July 2017,  

             Pages: 314-322 

12. Mirko Bottcher; Martin Spott; Detlef Nauck; Rudolf Kruse, 2009. Mining changing customer segments in 

dynamic markets, Expert Systems with Applications, 36(3): 155-164. 

13. Huaping Gong; Qiong Xia, 2009. Study onApplication of Customer Segmentation Based onData Mining 

Technology, In Proceedings of the 2009ETP International Conference on Future Computerand 

Communication, IEEE Computer SocietyWashington, DC, pp: 167-170. 

14. Seyed Mohammad Seyed Hussein; Anahita Maleki; Mohammad Reza Gholamian, 2010. ClusterAnalysis 

using data mining approach to develop CRMMethodology to assess the customer loyalty, ExpertSystems 

with Applications, 37(7): 5259-5264. 

15. Watanabe, S., 1985. "Theorem of the UglyDuckling", Pattern Recognition: Human andMechanical, Wiley. 

16. Tanaka, E., 1995. Theoretical aspects of syntacticPattern recognition. Pattern Recogn, 28: 1053-1061. 

17. Michal ski, R., R.E. Stepp And E. Diday, 1983. Automated construction of classifications: Conceptual 

clustering versus numerical taxonomy. IEEE Trans. Pattern Anal. Mach. In tell. PAMI-5, 5: 396-409. 

18. Kim, Su-Yeon, Jung, Tae-Soo, Suh, Eui-Ho, & Hwang, Hyun-Seok, 2006. “Customer segmentationand 

strategy development based on customer life time value”: A case study. Expert Systems withApplications, 

31: 101-107. 

19. Kim, Yong Seog, & Street, W. Nick, 2004. “An intelligent system for customer targeting: A datamining 

approach”. Decision Support Systems, 37: 215-228. 

20. Kim, Yong Seog, Street, W. Nick, Russell, J. Gary and Menczer, Filippo, 2005. “Customer Targeting:A 

Neural Network Approach Guided by Genetic Algorithms.” Management Science, 51(2): 264-276. 

21. Kuo, R.J., Y.L. An, H.S. Wang and W.J. Chung, 2006. “Integration of self-organizing feature Maps neural 

network and genetic K-means algorithm for market segmentation”. Expert Systems withApplications, 30: 

313-324. 

22. Pham, D.T. and A.A. Afify, 2006. “Clustering techniques and their applications in 

engineering”.Proceedings of the Institution of Mechanical Engineers, Part C: Journal of Mechanical 

Engineering Science, 

23. Jain, A.K., M.N. Murty and P.J. Flynn, 1999. “Data clustering: a review”, ACM Computing 

Surveys(CSUR), 31: 3. 

24. Grabmeier, J. and A. Rudolph, 2002. “Techniques of cluster algorithms in data mining” Data Miningand 

Knowledge Discovery, 6: 303-360. 

25. Han, J. and M. Kamber, 2001. “Data Mining: Concepts and Techniques”, (Academic Press, SanDiego, 

California, USA). 

26. Jiyuan an, Jeffrey Xu Yu, Chotirat Ann Ratanamahatana, Yi-Ping Phoebe Chen, 2007. “ADimensionality 

reduction algorithm and its application for interactive visualization”, Journal of VisualLanguages and 

Computing, 18(1): 48-70. 

 


