
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 04, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 1807 

Comparison of Different Distance Functions in Document Clustering 
Er Richa Gupta

1
 Er Manjit Singh

2 

2
Assistant Professor 

1,2
Department of Computer Science and Engineering 

1,2
Ambala College of Engineering & Applied Research Kurukshetra University, Kurukshetra

Abstract— This paper provides the comparison of different 

distance functions like squared euclidean, cityblock, cosine, 

pearson correlation & hamming distances. K- Means 

clustering algorithm is used to make the comparison of 

different distance functions. The results obtained are 

validated with the help of Silhouette Coefficient. We found 

out that there is a variation in the results provided by 

different functions. 
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I. INTRODUCTION 

We are facing an ever growing volume of text documents. 

The ample manuscripts flowing over the Internet, enormous 

collections of documents in digital archives and warehouses, 

and digitized personal material such as blog articles and 

emails are piling up quickly every day. These have brought 

contests for the effective and efficient organization of text 

documents. 

Clustering is a significant and beneficial practice 

that automatically organizes a collection with an ample 

number of data objects into a much smaller number of lucid 

groups. In the precise picture of text papers, clustering has 

proven to be an effective tactic for quite some time and a 

thought-provoking exploration problem as well. It is 

becoming even more fascinating and challenging with the 

development of the World Wide Web. For example, the 

results reverted by search engines are clustered to help 

clients quickly to identify and focus on the relevant set of 

results. Customer remarks are gathered in many online 

stocks, for instance Amazon.com, to provide collaborative 

recommendations. In compassionate bookmarking or 

tagging, clusters of workers that share definite qualities are 

identified by their annotations. 

Text documents clustered into the group of 

identical documents that form a balanced gathering, while 

documents that are not similar are segregated apart into 

separate clusters. But, the definition of a pair of documents 

always being similar or different is not very clear and 

normally fluctuates with the actual problem setting. For 

example, when clustering research documents, two 

documents are considered as similar if they share related 

themes. When clustering is applied on websites, we are 

usually more interested in clustering the component pages 

according to the type of information that is presented in the 

page. For instance, when dealing with university’s website, 

we may want to separate professor’s home page from 

student’s home page and pages for courses from pages for 

research projects. This kind of clustering can assistant in 

further analysis and utilization of data set such as 

information retrieval and information extraction by 

clustering similar type of information sources together.  

Precise clustering involves a precise description of 

the nearness between a pair of entities, in terms of either the 

pair wise resemblance or distance function. A variety of 

similarity matrix or distance matrix have been recommended 

and extensively practiced, such as equclidean similarity and 

jaccard coefficient. Meanwhile, similarity is often regarded 

in terms of dissimilarity or distance as well. Measures such 

as Euclidean distance and relative entropy have been applied 

in clustering to calculate the pair-wise distances.  

The goal of a document clustering scheme is to 

minimize intra cluster distance between documents while 

maximizing inter cluster distance (using an appropriate 

distance measure between documents). A distance measure 

(or similarity measure) thus lies at the heart of document 

clustering. The huge variety of documents makes it almost 

impossible to create a general algorithm which can work 

best in case of all kinds of data sets. 

K-means is one of the simplest unsupervised 

learning algorithms to group similar data objects. K-means 

forms clusters for n objects based on the attributes into k 

parts where k<n. The algorithm starts by partitioning the 

input points into k initial groups, either randomly or using 

trial data. It then calculates the mean point also known as 

centroid of each set. It then builds a new partition by 

connecting each point with the closest centroid. After that 

the centroids are recomputed for new clusters and the 

algorithm is repeated by alternate applications of these two 

steps until junction is obtained when the points no longer 

switch clusters. The centroids should be placed in a cunning 

way as different centroid location provides different results. 

Silhouette refers to a method of analysing and 

validating the clusters of data. The technique provides a 

concise graphical representation of how well each object lies 

within its cluster. It combines both cohesion & separation. 

The value of silhouette coefficient ranges from -1 to +1. If 

the value of silhouette coefficient is positive then clusters 

are well separated from each other but if it is zero or 

negative the value indicates that overlapped clusters are 

formed. 

II. LITERATURE SURVEY 

Alexander Strehl et al., [1]. implemented four popular 

similarities measures (Euclidean, cosine, Pearson correlation 

and extended Jaccard) in conjunction with several clustering 

techniques (random, self-organizing feature map, hyper-

graph partitioning, comprehensive k- means, weighted graph 

splitting), were compared on high dimensional sparse data 

representing web documents. The performance is measured 

against human imposed classification into news categories. 

Number of experiments was conducted to assure statistical 

significance of results. Distance functions such as Euclidean 

are not appropriate for high dimensional, sparse domains. 

Cosine, correlation and extended Jaccard measures are 

successful in capturing the similarities. The clustering 

results indicated by accuracy. 

Wei Xu et al., [2]. clustered documents based on 

the non-negative Factorization of the term document matrix 

of the given document corpus was proposed and achieved 
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72% of accuracy. The proposed document clustering method 

surpasses the latent semantic indexing and the spectral 

clustering methods not only in the easy and reliable 

derivation of document clustering but also in document 

clustering precision. 

Hongyuan Zha et al., [3]. created an equivalent 

formulation of the sum-of-squares minimization as a trace 

maximization problem with special constraints. The 

Relaxing the constraints, leads to a maximization problem 

that possesses optimal global solution was used to achieve 

67% of accuracy. It was actually pretty tricky to compute 

the accuracy using the confusion matrix because they do not 

know which cluster matches which newsgroup category. 

Inderjit S. Dhillon et al., [4]. collected documents 

as a bipartite graph between documents and words using 

which the concurrent clustering problem can be proposed as 

a bipartite graph partitioning problem. To resolve the 

partitioning problem, spectral co-clustering algorithm is 

used with the second left and right singular vectors of an 

appropriately scaled word-document matrix to yield good by 

partitioning. This is in stark contrast to the spherical k-

means algorithm that gave poor results on small document 

collections. 

Jerome H. Friedman et al., [5] clustered attribute 

value data for increasing sensitivity for detecting especially 

low cardinality groups clustering on a small subset of 

variables. The legitimacy and practicality of the output of 

different clustering methods are evaluated by the user in the 

context of each particular application. 

Hila Becker et al., [6]. proposed Correlation 

clustering is a clustering technique motivated by the 

problem of document clustering in which an enormous 

amount of documents such as web documents. This is used 

to find their ideal partition into clusters. Mostly used 

clustering algorithms such as k-means require previous 

knowledge of the number of clusters that used to divide the 

data into web documents. Correlation Clustering presented 

by Bansal, Blum and Chawla, provides a method for 

clustering a set of objects into the ideal number of groups, 

without classifying that number in advance. 

Anna Huang et al., [7]. states that clustering is a 

useful technique that organizes a large quantity of unordered 

text documents into a small number of meaningful and 

comprehensible clusters, thereby providing a foundation for 

spontaneous and informative navigation and surfing 

mechanisms. Partitional clustering algorithms have been 

recognized to be more suitable as opposed to the 

hierarchical clustering schemes for processing large 

information collections. An extensive variety of distance 

functions and similarity measures have been roped in for 

clustering, for instance euclidean & relative entropy. The 

effectiveness of these functions in Partitional clustering for 

text document data sets were compared and examined. 

Experiments use the standard K-means algorithm and 

reported the results on seven text document data sets and 5 

distance/similarity measures commonly used in text 

clustering. 

Peter Grabusts [8]. studied the methods of data 

analysis and automatic processing is treated as knowledge 

discovery. In many cases it is necessary to classify data in 

some way or find evenness in the statistics i.e. why the 

notion of similarity is becoming more and more important in 

the context of intelligent data processing classifications. It is 

time and again necessary to determine how the data are 

interconnected or how various data vary or agree with each 

other and what the degree of their relationship is. A 

significant part in discovery of similarity in clustering 

algorithms plays the accuracy in the choice of metrics and 

the correctness of the clustering algorithms operation. 

Duc Thang Nguyen et al., [9]. proposed clustering 

with multiviewpoint based similarity measure. The 

resemblance between a pair of objects defined either 

explicitly or implicitly. Multi Viewpoint-based similarity 

measure and two related clustering methods were suggested. 

With multiple views, more informed assessment of 

similarity could be attained. Hypothetical study and 

empirical study conducted to support this statement. Two 

conditions functions for document clustering suggested 

based on this extent. Evaluation was made with many well-

known clustering algorithms that use other popular 

similarity measures on various document collections to 

verify the reward of the proposed approach. 

Amit Singla et al., [10]. states that clustering is 

separation of data into assemblies of related objects. Each 

assembly, called a cluster, contains entities which are 

similar between themselves and different as compared to 

objects of the other assemblies. In a cluster, analysis is made 

of a collection of patterns into cluster based on similarity. It 

intends to study and compare Euclidean distance function 

and Manhattan distance function by using k-means 

algorithm. These distance functions are measured permitting 

to number of iterations and within sum of squared error. The 

conclusions that are extracted belong to the time complexity 

and accuracy. 

Swatantra kumar sahu et al., [11]. presented 

classification of Document Clustering Approaches. The 

author said that document clustering approaches are based 

on classification of large datasets. The user search 

Information with few keywords by internet. Document 

clustering plays major role for Information searching 

process by user. The experimental results show the proposed 

approach out performs.  

R Jhensi et al., [12]. Text Document Clustering is 

one of the fastest growing research areas because of 

availability of huge amount of information in an electronic 

form. There are several number of techniques launched for 

clustering documents in such a way that documents within a 

cluster have high intra-similarity and low inter-similarity to 

other clusters. Many document clustering algorithms 

provide localized search in effectively navigating, 

summarizing, and organizing information. A global optimal 

solution can be obtained by applying high-speed and high-

quality optimization algorithms. The optimization technique 

performs a globalized search in the entire solution space. 

Sundari NallamReddy et al., [13]. presented an 

analysis of some applications of cluster examination in the 

field of insurance and technology. Mainly there are two 

types of clustering procedures used in logical analysis based 

on the business complications; they are partition based 

clustering and hierarchical agglomerative clustering 

technique. Hierarchical agglomeration based clustering 

methodology is slow and complicatedness increases with 

increase in number of proportions. Partition based method 

on the contrary to hierarchical clustering tries to divide the 
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search space before arriving at the final clusters. Both 

methods have their pros and cons and hence proper 

awareness of field, number of variables and calculation 

proficiency is required. It recommends a repetitive multiple 

random methods for selection of preliminary cluster centroid 

in K-Means clustering in place of the simple random kernel 

approaches. Enactment calculation of the planned 

initialization method over two different Insurance datasets 

with different dimensions of distance functions, numbers of 

observations, groups and clustering complexities are 

discussed.  

III. PROBLEM FORMULATION 

In earlier times large number of document files was present 

in the database. It becomes very difficult to scan the whole 

database sequentially to find the desired document .To 

overcome this difficulty, the researchers introduced the 

concept of clustering. In clustering, similar documents are 

clustered into one cluster. This indicates to a streamlined 

search space and searching will be done only in intended 

clusters rather than searching the entire search space. In this 

thesis, research will involve clustering sgml documents into 

clusters using K-Means clustering algorithm. Different 

distance functions will be chosen for K-means clustering 

algorithm to form clusters. The cluster numbers will be 

altered to see how different clusters are formed. Clustering 

algorithm will be run to find the silhouette coefficient for K-

means using different distance functions 

IV. RESULTS 

 
Table 1: Values of Silhouette Coefficient For Different 

Number Of Clusters 

 The above table gives the value of silhouette 

coefficient for different distance functions 

corresponding to the number of clusters.  

 The table shows that the squared euclidean distance 

function initially for k=2 gives a value of 0.5771, 

later on gives less value for silhouette coefficient & 

follows a zigzag pattern.  

 The cityblock distance matrice’s primarily follows 

a zigzag pattern upto k=5 & remains almost same 

for k=5 to 8 & then again follows a zigzag pattern 

for k=9 & 10.  

 Cosine function almost follows the straight line 

pattern i.e. there is very less variation in the values 

of silhouette coefficient for different values of no. 

of clusters. 

 Pearson correlation also follows the similar style as 

exhibited by cosine function. But the silhouette 

coefficient value for this distance function is less 

than cosine distance. 

 Hamming gives the result more near to zero & it 

could lead to overlapping of clusters. 

 Fig 1 shows the graph corresponding to table 1. It 

is Silhouette Coefficient vs. Number of Clusters 

graph. 

 

Fig. 1: Silhouette Coefficient vs. No. of clusters graph 

 
Table 2: Number of Documents In A Cluster For Squared 

Euclidean Distance Function 

 
Table 3: Number of Documents in a Cluster for Cityblock 

Distance Function 

 
Table 4: Number of Documents In A Cluster For Cosine 

Distance Function 
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Table 5: Number of Documents in a Cluster For Pearson 

Correlation Distance Function 

 
Table 6: Number of Documents In A Cluster For Hamming 

Distance Function 

V. CONCLUSION 

The work done by us illustrates that cosine & pearson 

correlation distance functions show the steady results 

whereas squared euclidean distance shows a varying result 

which shows an increase & decrease in silhouette coefficient 

value simultaneously. The cityblock distance function 

initially shows the result fluctuates but then it exhibit steady 

behaviour & for high values of k it again start showing 

fluctuating behaviour. The hamming distance changes 

indefinitely moving towards zero for higher values of  k. 
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