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Abstract- Analysis of data is a process of inspecting, cleaning, transforming, and modeling data with the goal of discovering 
useful information, suggesting conclusions, and supporting decision making. Data analysis has multiple facets and 
approaches, encompassing diverse techniques under a variety of names, in different business, science, and social science 
domains.XML document clustering is done based on estimated similarity between two documents with use of similarity 
measures. Clustering algorithms should warranty that documents in a cluster have the most degree of similarity while 
documents in different clusters have the least similarity. Lots of used approaches for clustering XML documents are extended 
of common hierarchical and partitioning clustering algorithms.  
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I. INTRODUCTION 
 
Cluster analysis or clustering is the task of grouping a 
set of objects in such a way that objects in the same 
group (called a cluster) are more similar (in some 
sense or another) to each other than to those in other 
groups (clusters). It is a main task of exploratory data 
mining, and a common technique for statistical data 
analysis, used in many fields, including machine 
learning, pattern recognition, image analysis, 
information retrieval, and bioinformatics. 
 
Cluster analysis itself is not one specific algorithm, 
but the general task to be solved. It can be achieved by 
various algorithms that differ significantly in their 
notion of what constitutes a cluster and how to 
efficiently find them. Popular notions of clusters 
include groups with small distances among the cluster 
members, dense areas of the data space, intervals or 
particular statistical distributions. Clustering can 
therefore be formulated as a multi-objective 
optimization problem. The appropriate clustering 
algorithm and parameter settings (including values 
such as the distance function to use, a density 
threshold or the number of expected clusters) depend 
onthe individual data set and intended use of the 
results.  
 
Cluster analysis as such is not an automatic task, but 
an Iterative process of knowledge discovery or 
interactive multi-objective optimization that involves 
trial and failure. It will often be necessary to modify 
data preprocessing and model parameters until the 
result achieves the desired properties.. The subtle 
differences are often in the usage of the results: while 
in data mining, the resulting groups are the matter of 
interest, in automatic classification the resulting 
discriminative power is of interest. This often leads to 
misunderstandings between researchers coming from 

the fields of data mining and machine learning, since 
they use the same terms and often the same 
algorithms, but have different goals. The Basic 
techniques of clustering are mostly used in various 
techniques in the XML Documents. 
 

 
Fig. 1 Clustering And Data Mining Depiction 

 
The algorithm uses iterative techniques to group cases 
in a dataset into clusters that contain similar 
characteristics. These groupings are useful for 
exploring data. Clustering models identify 
relationships in a dataset that you might not logically 
derive through casual observation. For example, you 
can logically discern that people, who commute to 
their jobs by bicycle do not typically live a long 
distance from where they work. The algorithm, 
however, can find other characteristics about bicycle 
commuters that are not as obvious. In the following 
diagram, cluster A represents data about people who 
tend to drive to work, while cluster B represents data 
about people who tend to ride bicycles to work. 
 
II. CLUSTERING TECHNIQUES 
 
A. Hierarchical algorithms 
Connectivity based clustering, also known 
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as hierarchical clustering, is based on the core idea of 
objects being more related to nearby objects than to 
objects farther away. These algorithms connect 
"objects" to form "clusters" based on their distance. A 
cluster can be described largely by the maximum 
distance needed to connect parts of the cluster.  
 
At different distances, different clusters will form, 
which can be represented using a dendrogram, which 
explains where the common name "hierarchical 
clustering" comes from: these algorithms do not 
provide a single partitioning of the data set, but 
instead provide an extensive hierarchy of clusters that 
merge with each other at certain distances. In a 
dendrogram, the y-axis marks the distance at which 
the clusters merge, while the objects are placed along 
the x-axis such that the clusters don't mix Hierarchical 
algorithms consist of agglomerative and divisive 
algorithms. The former is a bottom-up algorithm 
while the latter is a top-down algorithm. It has been 
proven that hierarchical algorithms result in a better 
clustering quality but the problem with them is their 
time complexity which is in a quadratic order which is 
inappropriate for large data sets. 
 
Agglomerative algorithms aim to build a hierarchy of 
documents classes. They find the clusters by initially 
assigning each document to its own cluster and then 
repeatedly merging pairs of clusters until a certain 
stopping criterion is met. The end result can be 
graphically represented as a tree called a dendrogram. 
The dendrogram shows the clusters that have been 
merged together, and the distance between these 
merged clusters (the horizontal length of the branches 
is proportional to the distance between the merged 
clusters). 
 
Single link hierarchical algorithm is another 
clustering algorithm which is used and is based on 
Prim algorithm which calculates minimum spanning 
tree (MST). Having n structural summaries of rooted 
labeled trees which represents XML documents a fully 
connected graph with n nodes and n (n-1)/2 weighted 
edges are constructed. The weight of an edge 
corresponds to the structural distance between the 
vertices (trees) that this edge connects. The single link 
clusters for a clustering level l1 can be identified by 
deleting all the edges with weight w ≥ l1 from the MST 
of the graph. The connected components of the 
remaining graph are the single link clusters. 
 
B. Partitioning clustering 
Partitioning clustering algorithms find clusters by 
partitioning the set of documents into either a 
predetermined or an automatically derived number of 
clusters. The collection is initially partitioned into 
clusters whose quality is repeatedly optimized, until a 
stable solution based on a criterion function is found. 

These algorithms aim to directly obtain a single 
partition of document collections in to cluster. Many 
of these methods are based on the iterative 
optimization of a criterion function in order to finding 
a set of cluster centers such that the mean distance of 
data point to the closet center is minimal. 
 
For example in K-means clustering which is one of the 
most popular partitioning algorithm the number k of 
desired clusters is either given as input or determined 
as part of process. The collection is initially 
partitioned into clusters whose quality is repeatedly 
optimized until a stable solution is found. The 
advantage of partitioning algorithms is their linear 
time complexity which has made them more proper 
especially for large documents.  
 
In the base K-means algorithm K points are chosen as 
initial centroids, then each point of data is assigned to 
the closest centroid. In an iteration loop the new 
centroid is calculated and data points are assigned to 
new centers till stop condition occurs. Running Fuzzy 
C-Means algorithm on the same data set but with two 
different starting points will cause different results. In 
addition in partitioning algorithms it is assumed that 
we know the number of clusters from the beginning 
but actually it’s really hard to recognize the correct 
number of clusters. So finding the proper number of 
clusters is an important issue to consider. 
 
C. COMBINATIONAL ALGORITHMS 
In partitioned methods linear time complexity make 
them a good choice to be applied to large datasets. 
However the problem is the effect of initialization on 
the result of clustering. Different staring points as the 
initial values, these algorithms result in different 
clusters on the same datasets. Another point is the 
number of clusters which should be defined prior to 
the clustering and most of the time we don’t have this 
knowledge. On the other hand, we have hierarchical 
clustering which clusters without knowing the number 
of clusters but its weakness is quadratic time 
complexity. As a result of such a long runtime it 
cannot be applied to any type of XML document and 
hence we can say that the following can be easily done 
in order to cluster the XML document in a proper 
manner. 
 
PHP (Partitional-Hierarchical-Partitional) is a 
combination algorithm which is used as a clustering 
method for XML documents. Each document is 
represented by weighted vector of tag features and 
path features. At the first step FCM (Fuzzy C-Means) 
algorithm is run on raw datasets D with M random 
centers and the process stops on an identified iterative 
time. These clusters are used to draw data items with 
memberships greater than a threshold. All these data 
items are combined in a new dataset D’ which is much 
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smaller than the original one... Besides discovering 
clusters without fix cluster number, its performance is 
more robust than single partitioned clustering 
algorithms. 
 

 
Fig. 2 Combinational Algorithms 

 
Density based clustering is another clustering 
approach which may be applied to ML method. This 
method defines a cluster by means of notions of 
neighborhood and density. Input parameters of the 
algorithm are a minimal distance between two points 
which shows if they are the neighbors or not and a 
minimal number of density-reachable points creating 
a cluster. DBSCAN algorithm determines a hard 
partition of a dataset for dense clusters and a set of 
data bjects treated as noise. Another advantage of 
DBSCAN algorithm is the fact that number of clusters 
is not required as an input parameter. 
 
III. SEMANTIC BASED XML CLUSTERING 
 
As a result of increasing availability of heterogeneous 
XML data, discovering knowledge to infer semantic 
organization of XML data has become a major 
challenge in XML data management. Grouping 
similar XML data based on their content and 
structures is a possible solution which is the process of 
XML data clustering. Dealing with structure and 
content semantics underlying semi-structured 
documents is challenging for any task of document 
management and knowledge discovery conceived for 
such data. The increase in volume and heterogeneity 
of XML-based application scenarios makes data 
sources exhibit not only different structures and 
contents but also different ways to semantically 
annotate the data. As a consequence, differently 
annotated XML documents may refer to similar 
concepts, thus being semantically related to a certain 
degree.  
 
In this context, handling the document structure 

and/or content semantics arises as one of the most 
difficult challenges. There is the inherent difficulty of 
devising suitable notions of semantic features and 
semantic relatedness among XML documents. XML 
documents; typically, structural models are based on 
tree or graph paradigms, whereas content models 
usually refer to the vector-space model. Another issue 
is related to the generation of XML features which are 
able not only to bundle structure and content 
information together, but also to handle the semantics 
of structure and content. In this respect, that a key role 
in XML feature generation might be represented by an 
ontology knowledge base that can enrich the XML 
structure and/or content information with semantics 
The semantic aspects lie in the names of elements and 
the contents within an element using in an XML 
document or schema. The identification of similar or 
corresponding concepts forms one of the main steps 
when investigating different Web documents for the 
purpose of integration or retrieval. These techniques 
utilize the semantic knowledge by using dictionaries 
such as Word Net or ontologism to deal with the 
conflicts or similarity of concepts. 
 

 
Fig 3. Semantics Based Clustering 

  
CONCLUSION AND FUTURE WORKS 
 
In this paper we have provided an overview of 
different methods developed for XML document 
clustering. We review different representations for 
XML documents which cause need to define different 
similarity measures in accordance with them. Also we 
review various kinds of similarity measures and 
classified clustering algorithms used in contexts in 
order to cluster XML documents. Although most of 
the approaches are validated by different cluster 
quality measures in accordance to available 
information, we present and classified them which are 
most popular and confirmed as a proper measure in 
INEX tracks. As a future work defining a framework 
in order to have chance to implement and evaluate 
methods in a unique situation so we can compare and 
rank methods based on that. As we have seen 
hierarchical clustering algorithms perform in a 
quadratic time complexity but with a result in a better 
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clustering. On the other hand partitioning algorithms 
take linear tie to perform and is simple. In multilevel 
clustering we can select till which level to continue 
clustering and which clustering algorithm to use, so 
time complexity and cluster quality depends on the 
selected level and algorithm. In recent years 
considerable effort has been put into improving 
algorithm performance of the existing 
algorithms. Among them are CLARANS (Ng and 
Han, 1994), and BIRCH (Zhang et al., 1996).  
 
With the recent need to process larger and larger data 
sets (also known as big data), the willingness to trade 
semantic meaning of the generated clusters for 
performance has been increasing. This led to the 
development of pre-clustering methods such 
as canopy clustering, which can process huge data sets 
efficiently, but the resulting "clusters" are merely a 
rough pre-partitioning of the data set to then analyze 
the partitions with existing slower methods such 
as k-means clustering.  
 
Various other approaches to clustering have been tried 
such as seed based clustering. For high-dimensional 
data, many of the existing methods fail due to 
the curse of dimensionality, which renders particular 
distance functions problematic in high-dimensional 
spaces.  
 
This led to new clustering algorithms for 
high-dimensional data that focus on subspace 
clustering (where only some attributes are used, and 
cluster models include the relevant attributes for the 
cluster) and correlation clustering that also looks for 
arbitrary rotated ("correlated") subspace clusters that 
can be modeled by giving a correlation of their 
attributes. Examples for such clustering algorithms 

are CLIQUE] and SUBCLU.  
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