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ABSTRACT 
 

Data mining, the extraction of hidden predictive information from large databases, 

is a powerful new technology with great potential to help companies focus on the most 

important information in their data warehouses. Electronic data play a central role in 

numerous business processes, applications, and decisions. As a consequence, assuring 

its quality is essential. Data quality, however, can be compromised by many different 

types of errors, which can have various origins. Duplicates are specific type of error that 

forms multiple representations of the same real-world object.Although there is a long 

line of work on identifying duplicates in relational data, only a few solutions focus on 

duplicate detection in more complex hierarchical structures, like XML data. XMLDup is 

a novel method for duplicate detection in hierarchical data.XMLDup uses a Bayesian 

network to determine the probability of two XML elements being duplicates, considering 

not only the information within the elements, but also the way that information is 

structured. A drawback of XMLDup is that it computes the probability of linear features 

only.The probability of nonlinear features missing features could not be computed using 

XMLDup.Inorder to overcome the above mentioned problem weighted fusion method is 

proposed,i.e,the allocation of weights to each feature nodes to reflect their relative 

importance then using XMLDup to compute the probability of each feature nodes 

duplicates 
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INTRODUCTION 

Electronic data play a central role in 

numerous business processes, applications, and 

decisions. As a consequence, assuring its 

quality is essential. Data quality, however, can 

be compromised by many different types of 

errors, which can have various origins [1]. In 

this paper, we focus on a specific type of error, 

namely fuzzy duplicates, or duplicates for 

short. Duplicates are multiple representations 

of the same real-world object (e.g., a person) 

that differ from each other because, for 

example, one representation stores an outdated 

address. What makes duplicate detection a 

nontrivial task is the fact that duplicates are not 

exactly equal, often due to errors in the data. 

Consequently, we cannot use common 

comparison algorithms that detect exact 

duplicates. Instead, we have to compare all 

object representations, using a possibly 

complex matching strategy, to decide if they 

refer to the same real-world object or not. Due 

to its highly practical relevance in data cleaning 

and data integration scenarios, duplicate 

detection has been studied extensively for 

relational data stored in a single table [2].  

In this case, the detection strategy 

typically consists in comparing pairs of tuples 

(each tuple represent- ing an object) by 

computing a similarity score based on their 

attribute values. Then, two tuples are classified 

as duplicates if their similarity is above a 

predefined threshold. However, this narrow 

view often neglects other available related 

information as, for instance, the fact that data 

stored in a relational table relates to data in 

other tables through foreign keys. The 

opportunity of considering such relations 

during pairwise comparisons has recently been 

realized and new algorithms have been 

proposed [3], [4].  

Among these, several focus on the 

special case of detecting duplicates in 

hierarchical and semistructured data, most 

notably, on XML data [5], [6], [7], [8]. 

Methods devised for duplicate detection in a 

single relation do not directly apply to XML 

data, due to the differences between the two 

data models [5]. For example, instances of a 

same object type may have a different structure 

at the instance level, whereas tuples within 

relations always have the same structure. But, 

more importantly, the hierarchical relationships 

in XML provide useful additional information 

that helps improve both the runtime and the 

quality of duplicate detection. 
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Among studies that deal with 

hierarchical data, we mainly find works 

focusing on the XML data model. The only 

exception is [3], which focuses on hierarchical 

tables in a data warehouse. Early work in XML 

duplicate detection was mostly concerned with 

the efficient implementation of XML join 

operations. A pioneering approach was by 

Guha et al. [11], who suggested an algorithm to 

perform approximate joins in XML databases. 

The concern with accuracy was later 

approached by Carvalho and da Silva, in [12]. 

Although not specifically focused on XML, 

their work proposes a solution to the problem 

of integrating tree-structured data extracted 

from the web. 

Only more recently has research been 

performed with the specific goal of discovering 

duplicate object representa- tions in XML 

databases [5], [6], [8], [10]. These works differ 

from previous approaches since they were 

specifically designed to exploit the distinctive 

characteristics of XML object representations: 

their structure, textual content, and the 

semantics implicit in the XML labels. 

 

 

BAYESIAN NETWORKS 

A Bayesian network, Bayes network, belief 

network, Bayes (ian) model or probabilistic 

directed acyclic graphical model is 

a probabilistic graphical model (a type 

of statistical model) that represents a set 

of random variables and their conditional 

dependencies via a directed acyclic graph 

(DAG). For example, a Bayesian network 

could represent the probabilistic relationships 

between diseases and symptoms. Given 

symptoms, the network can be used to compute 

the probabilities of the presence of various 

diseases.  

Formally, Bayesian networks are DAGs 

whose nodes represent random variables in 

the Bayesian sense: they may be observable 

quantities, latent variables, unknown 

parameters or hypotheses. Edges represent 

conditional dependencies; nodes that are not 

connected represent variables that are 

conditionally independent of each other. Each 

node is associated with a probability 

function that takes as input a particular set of 

values for the node's parent variables and gives 

the probability of the variable represented by 

the node. For example, if the parents are 

 Boolean variables then the probability function 

could be represented by a table of  entries, 
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one entry for each of the  possible 

combinations of its parents being true or false. 

Similar ideas may be applied to undirected, and 

possibly cyclic, graphs; such are called Markov 

networks. 

In the XMLDup approach to XML 

duplicate detection,the primary goal is  to 

construct a Bayesian Network model for 

duplicate detection, and then show how this 

model is used to compute the similarity 

between XML object representations. Given 

this similarity, classify two XML objects as 

duplicates if it is above a given threshold.A 

schema mapping step has preceded duplicate 

detection, so that all XML elements we 

compare comply to the same schema.The 

process of schema mapping is by itself complex 

and, for the proposed algorithms to be 

effective, its result must first be validated to 

ensure a high quality mapping. 

Bayesian Networks provide a concise 

specification of a joint probability distribution. 

They can be seen as a directed acyclic graph, 

where the nodes represent random variables 

and the edges represent dependencies between 

those variables.  

The proposed method for XML 

duplicate detection is centered on one basic 

assumption: The fact that two XML nodes are 

duplicates depends only on the fact that their 

values are duplicates and that their children 

nodes are duplicates.  

PROBABILITY COMPUTATION 

In the Bayesian Classification,a binary 

random variable is assigned to each node, 

which takes the value 1 to represent the fact 

that the corresponding data in trees U and U0 

are duplicates, and the value 0 to represent the 

opposite. Thus, to decide if two XML trees are 

duplicates, the algorithm has to compute the 

probability of the root nodes being duplicates. 

This corresponds to computing  

which can be interpreted as a similarity value 

between the two XML elements. To obtain this 

probability, the algorithm propagates the prior 

probabilities associated with the BN leaf nodes, 

which will set the intermediate node 

probabilities, until the root probability is found. 

These probabilities can be defined based on a 

similarity function sim() between the values, 

normalized to fit between 0 and 1. However, it 

is sometimes not possible, or not efficient, to 

measure the similarity between two attribute 

values. In this case, the probability is defined as 
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a small constant ka, named the default 

probability, representing the possibility of any 

two values being duplicates.  

Thus,  is 

defined if the similarity was measured, and 

 if otherwise, where Vi[a] is the 

value of attribute a of the ith node with tag t in 

the XML tree.The default probability ka can be 

derived from the distribution of attribute values 

in the database, or simply be set to a small 

number.  

The following four types of conditional 

probabilities are defined: 

Conditional probability 1 (CP1): The 

probability of the values of the nodes being 

duplicates, given that each individual pair of 

values contains duplicates.  

 If all attribute values are duplicates, we 

consider the XML node values as 

duplicates. 

 If none of the attribute values are 

duplicates, we consider the XML node 

values as non duplicates. 

 If some of the attribute values are 

duplicates, we determine that the 

probability of the XML nodes being 

duplicates equals a given value  this 

value represents the importance of the 

corresponding attribute a in determining 

if the nodes are duplicates.  

Conditional probability 2 (CP2): The 

probability of the children nodes being 

duplicates, given that each individual pair of 

children is duplicates. Intuitively, it makes 

sense to say that two nodes are duplicates only 

if all of their child nodes are also duplicates. 

However, it may be the case that the XML tree 

is incomplete, or contains erroneous 

information. Thus,the more child nodes in both 

trees are duplicates, the higher the probability 

that the parent nodes are duplicates. 

Conditional probability 3 (CP3): The 

probability of two nodes being duplicates given 

that their values and their children are 

duplicates. Essentially,the nodes are considered 

as duplicates if both their values and their 

children are duplicates.  

Conditional probability 4 (CP4): The 

probability of a set of nodes of the same type 

being duplicates given that each pair of 

individual nodes in the set are duplicates.The 

more nodes are duplicates, the higher the 

probability that the whole set of nodes is a 

duplicate.  
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WEIGHTED FUSION METHOD 

Near Duplicate data are commonly used 

in xml data. In this section, we convert the Near 

Duplicate data into tag groups, and then merge 

them with the former dense tag group 

extraction result. The Near Duplicate data 

conversion strategy is described as: 

 

Where Tg refers to tag group, f is a tag 

and V  is a xml element. First adopt the method 

in to extra Near Duplicate data. Then for each 

Near Duplicate data, gather the videos 

containing the Near Duplicate data. For each 

tag in the xml data set, we count the number of 

xml datas which contain that tag. The tags 

whose number is not less than 3 times are 

selected as the tag group of the Near Duplicate 

data empirically. Finally, we merge the tag. 

Two tag groups will be merged if they contain 

more than two common tags. The tag groups 

are extracted from xml data related textual 

information, while the tag groups extracted 

from Near Duplicate data’s reflect the node 

content linking of the xml data. The 

combination will overcome the imperfection of 

these two types of information.   

As indicated, though event-related hot 

searches increase rapidly when an event occurs, 

it does not signify that all hot search queries are 

event-related. 

Our model for solving conflicts detected 

during the integration process is based on the 

definition of a fusion policy, which consists of 

a set of data conflict resolution rules, defined as 

follows. 

Definition 1: A conflict resolution rule 

is a pair , where 

(1) is a path expression representing the 

context covered by the rule; 

(2) is a non empty list of strategies for 

handling instance-level conflicts on nodes 

reached by following the context path . 

Furthermore, a rule may define a list of 

strategies for solving a conflict. Thus, if the 

first strategy is not able to single out a value for 

a given data item, the following strategies are 

considered one by one until either the end of 

the list is reached or the conflict is solved. If 

the conflict is solved, we say that the rule 

effectively solves the value conflict. Observe 

that some strategies for solving conflicts may 

depend on the provenance of the data, as 
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exemplified in the previous example by 

strategy Trust Your Friends. Data provenance 

should also be kept for discarded values. In our 

model this information is kept in are solution 

log, which is defined as follows.  

Definition 2: A resolution log is a set of 

records, where each record refers to a data 

value v that has been discarded during the 

cleaning process. Given that v has been 

populated from an element of a data source S, 

the record that refers to v contains the 

following attributes: (1) key values of the 

element or attribute with value v in the 

repository; (2) the discarded value v; (3) id(e) 

in the original source S; (4) the path from the 

root to in the source S; (5) the strategy applied 

for solving the conflict. 

We need to keep the keys for the 

element for which a value has been discarded 

in order to retrieve all the discarded values for 

the same data item in the repository. This may 

be necessary for automatically reapplying a 

conflict resolution rule in future cleaning 

processes. Both the identity and the original 

path of the element which provides v are stored 

in the log for keeping provenance information. 

By storing the strategy executed to solve the 

conflict, we can trace back why value v has 

been discarded. 

Rules with intersecting coverage that 

are not related by specialization / generalization 

are not allowed. This is because there is no 

deterministic way of deciding which rule 

should be applied for solving conflicts on nodes 

covered by both rules. For determining the 

validity of a fusion policy, each conflict 

resolution rule should be valid with respect to 

all others. The tool integrates several data 

sources into a data repository, and presents to 

the user the detected value conflicts along with 

a set of available strategies for solving them. 

DUPLICATE DETECTION 

Duplicate detection, which is an 

important subtask of data cleaning, is the task 

of identifying multiple representations of a 

same real-world object. To detect duplicates in 

the system, you have to create a duplicate 

detection rule for a specific entity type. The 

duplicate detection rule is represented by 

the duplicate rule entity. The multiple detection 

rules can be created for the same entity type. A 

rule can have one or more duplicate detection 

rule conditions that are represented by 

the duplicate rule condition entity. A duplicate 

detection rule specifies a base entity type and a 
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matching entity type. A duplicate rule condition 

specifies the name of a base attribute and the 

name of a matching attribute. 

This algorithm considers both the 

similarity of attribute contents and the relative 

importance of descendant elements, with 

respect to the overall similarity score. It is 

necessary to find new similarity measures and 

to develop efficient methods to detect duplicate 

elements in nested XML data. To compare 

objects make use of XML parent and child 

relationships. For efficiency, using weighted 

fusion technique in a bottom-up fashion, 

detecting duplicates at each level of the XML 

hierarchy. 

CONCLUSION  

Although there is a long line of work on 

identifying duplicates in relational data, only a 

few solutions focus on duplicate detection in 

more complex hierarchical structures, like 

XML data.A novel method for XML duplicate 

detection called XMLDup algorithm uses a 

Bayesian Network to determine the probability 

of two XML objects being duplicates. The 

Bayesian Network model is composed from the 

structure of the objects being compared, thus 

all probabilities are computed considering not 

only the information the objects contain, but 

also the way such information is structured. 

XMLDup requires little user intervention, since 

the user only needs to provide the attributes to 

be considered, their respective default 

probability parameter, and a similarity 

threshold. However, the model is also very 

flexible, allowing the use of different similarity 

measures and different ways of combining 

probabilities. 

A drawback of XMLdup is that it 

computes the probability of linear features 

only. The probability of nonlinear features (i.e.) 

missing features could not be computed using 

XML dup. Inorder to overcome the above 

mentioned problem we use weighted fusion 

method, the allocation of weights to each 

feature nodes to reflect their relative 

importance then using XML dup to compute 

the probability of each feature nodes duplicates. 
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