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Abstract- As the amount of digital information on the internet 

grows it is more and more critical to retrieve information from 

semistructured documents. Also the data returned  as answers to 

queries may not give interpretable knowledge. Therefore the 

concept of association rule mining is introduced in XML 

datastructure. Even if it is effective occasionally it give 

unexpected results. This paper propose a new method based on 

correlation which will more effectively return the rules. 

Correlation is used to find out relationship between different data 

items. 

 

Index Terms- Approximate query answering, Association Rule  

Mining, correlation,  XML 

 

I. INTRODUCTION 

ow a day’s XML [1] is used in all areas of internet 

applications as a storage unit because of its flexibility and 

portability. Increasing semistructured[2] and unstructured[3] data  

in internet made the database research field to concentrate on 

XML since conventional  database can only be used for storing 

structured data. 

       Despite of its popularity, XML still lack appropriate 

techniques to retrieve data effectively due to the semistructured 

or unstructured nature. Since query answering should be 

effective for only structured data there is a possibility to return 

unexpected results in the case of XML, because 50 percent of the 

documents in internet do not have a specific structure. 

 

       The man problems arise while querying the XML data are: 

 Information Overload [4]. 

 Information Deprivation [5]. 

 

       So it is appropriate to know about the structure and 

semantics characteristics of dataset. Thus researchers tried to 

incorporate a data mining technique called association rule 

mining [6] for XML data for this purpose. The idea of using 

association rules can be seen in many papers and here we are 

going to propose a new data mining technique which is more 

effective than association rule called correlation. Correlation is 

an alternative method to find the relationships between data in 

XML and it can be seen as a lift of an association rule. 

 

       This paper is structured as follows: In section II we give 

brief outline of the works done in XML mining. Section III 

contains the proposed method and section IV will conclude this 

paper. 

 

II. RESEARCH 

       XML store data in a tree like structure. So mining data from 

the XML document is more difficult than in the case of 

traditional database.  

       Association rule mining was first proposed for conventional 

database and then it came to XML. Association rule mining is 

proposed in [6] and it has many applications such as Basket data 

analysis, cross-marketing, catalog design, loss-leader analysis, 

clustering, classification, etc. 

 

The main steps in association rule mining are: 

1. Find the frequent items greater than a minimum support 

from the data given. 

2. Find the rules from the frequent items which satisfies a 

minimum confidence. 

 

       Before going on to the support and confidence we can see 

how the association rule look like. Consider supermarket in 

which lots of transactions taking place. The transaction Database 

is given in Table 1.  

 

Table 1: Example for a Transaction Database 

Transaction id Items purchased 

1 Shampoo, Conditioner 

2 Hair Oil 

3 Hair Oil, Shampoo ,Conditioner 

4 Shampoo 

5 Shampoo, Conditioner 

 

From the analysis of Fig 1 we can conclude the result as follows: 

 

Table 2: Analyzed Data from Table 1 

Items No. Of occurrences 

Shampoo 4 

Shampoo, Conditioner 3 

Shampoo, Hair Oil 1 

Shampoo, Hair Oil, Conditioner 1 

Hair Oil 2 

 

       From Table 2 we can formulate the following association 

rules: 

       Rule 1: Buys(Shampoo) → Buys(Conditioner) [3/5,0.75] 

       Rule 2:  Buys(Shampoo) → Buys(Hair Oil) [1/5,0.25] 

      Rule 3:  Buys(Hair Oil)  → Buys(Conditioner) [1/5,0.5] 

 

       We can generate many rules from Table 2 and the above 

rules are just some of them. In these rules we are given some 

N 
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numerical values which are the calculated support and 

confidence of the given data. 

       Support corresponds to the occurrence of an element or set 

of elements and confidence corresponds to the conditional 

probability of finding an element having found another element. 

       For Rule 1 the support is 4 which means that out of the 5 

transactions, 4 of them contain Shampoo. Confidence for this 

rule is 0.6 indicates the probability of buying conditioner with 

shampoo. 

 

So we can generalize the association rule as follows: 

 

A  B (If A then B) 

 

Support = P(AUB) = No. of tuples containing both A & B /        

                                   total number of tuples. 

Confidence = P(B/A) =  P(AUB)/P(A). 

 

       These are the general concepts of finding association rules in 

transaction databases. 

       In order to find the frequent items  and create  association 

rules researchers developed many mining algoritms. The main 

basic algorithm in association rule mining is Apriori Algorithm 

[7]. This algoritm is based on the property that “any subset of 

frequent itemset must be frequent” called Apriori property. Other 

main algoritms used in association rule mining are FP tree 

algorithm [8], Predictive Apriori [9], Tertius [10], and GSP [11]. 

Above explanations are all based on the database concern. When 

it comes to XML all the basic concepts still remains same, but 

we have to work on a tree like structure ie we have to find out the 

frequent sub trees instead of frequent items,   and the support or 

confidence are calculated in sub trees. Main algoritms used for 

mining in XML are TreeMiner [12], PathJoin [13], FREQT [14], 

DRYADE [15], DRYADEPARENT [16], CMTTreeMiner [17] 

and POTMiner [18].  These algorithms extract the frequent 

subtrees in the XML document. Experiments shows that 

DRYADEPARENT is currently the fastest algorithm and 

CMTTreeMiner the second with respect to efficiency.  

 

In the case of XML the rule can be as follows: 

         A  B (If A then B), where A and B are trees. 

 

       This is called Tree Association Rule(TAR). TAR describes 

the co-occurrence of two trees A and B. Always A should be a 

subtree of B. 

  

The support and confidence of TAR is: 

Support = Count( B, T ) / Cardinality( T ). 

       Confidence = Count( B, T ) / Count( A, T) where T is the 

tree representation of the corresponding XML document. 

Cardinality(T) represent the total no. of nodes in XML 

document, Count(B,T) denotes the no. of occurrence of subtree B 

in tree T. 

 

 
Figure 1: incidents.xml [19] 

 

       The rules extracted and stored should satisfy a minimum 

support and confidence. The minimum support and confidence 

can be given prior to rules extraction. Greater the minimum 

values of support and confidence greater the effectiveness of the 

rule.  

  

       Let us consider the example of “incidents.xml” in the 

odyssey dataset in Fig 1 [19]. It consists of crime scene 

information across Europe. Experts have used association rule 

mining in it.  

       Some of the rules mined from this xml document are given 

in Fig 2 [19].   

 

 
Figure 2: Some rules extracted from Fig 1 [19] 

 

       Rule 1 in Fig 2 says that 80 percent of the incidents are 

robberies. Rule 2 states that 66 percent of Full Metal Jacket 

Bullets have rimless cases. Rule 3 states that 100 percent of the 

Winchester bullets have 7.8mm diameter and a belted case. 

Finally rule 4 states that 75 percent of the incidents involving 

rimless Full Metal Jacket bullets are robberies happening in Italy. 

So by analysing these rules we can have a different view of an 

XML document that may give many useful information’s to 

ordinary users. 

       The rules extracted are now stored in the XML format for 

the convenience of querying, ie the same language that we are 

using for querying XML document can also used with the rules 

for information retrieval. 

 

III. PROPOSED METHOD 

       Support-confidence framework is not so efficient in rule 

mining. Because it identifies a rule (A=>B) as strong even if the 

occurrence A might not imply the occurrence of B. Correlation is 

an alternative to this framework which is more effective in rule 

mining. 
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A. Correlation Concepts 

       Let A and B are two subtrees. The occurrence of A is 

independent of the occurrence of B iff 

                          P(A  B) = P(A)  P(B) 

 

       Otherwise A and B are dependent and correlated. The 

measure of correlation, or correlation between A and B is given 

by the formula: 

                    Corr(A,B)= P(A U B ) / P(A) . P(B) 

 

 corr(A,B) >1   means that A and B are positively 

correlated i.e. the occurrence of one implies the 

occurrence of the other. 

 corr(A,B) < 1  means that the occurrence of A is  

 negatively correlated with  ( or discourages) the  

             occurrence of B. 

 corr(A,B) =1  means that A and B are independent and 

there is no correlation between them. 

 

B. Association and correlation 

 

The correlation formula can be re-written as: 

                   Corr(A,B) = P(B|A) / P(B) 

  

We  know that 

                    Support(A B)= P(AUB) 

                    Confidence(A  B)= P(B|A) 

 

 Confidence can be rewritten as   

                   Confidence(A B)= corr(A,B) P(B) 

 

       Correlation, support and confidence are all different. 

Correlation provides an extra information about the association 

rule (A B).We can say that the correlation corr(A,B) provides 

the LIFT of the association rule (A=>B), i.e. A is said to increase 

(or LIFT) the likelihood of B by the factor of the value returned 

by the formula for corr(A,B). 

 

C. Correlation rules 

       Correlation concepts & rules can be used to further support 

our derived association rules. Consider the rule 1 in Fig 2.  The 

correlation values for this rule is  

 

Rule 1: Corr(A,B)=P(B/A)/P(B) 

P(B) = 4/62 = 0.06 (from Fig 1) 

 

       Corr(A,B) = 0.8/0.06 = 13.33 > 1, means that in rule 1 the 

two subtrees are positively correlated and this rule is strong. 

       Similarly we can find whether the rules extracted are strong 

or not. If the correlation value for a rule is found to be equal or 

less than 1 then it is discarded. 

 

IV. CONCLUSION 

       Correlation Analysis provides an alternative framework for 

finding interesting relationships, or to improve understanding of 

meaning of some association rules ie it is a lift of an association 

rule. There has been many researches going on in the area of 

finding more effective mining algorithms for XML. The 

proposed method will effectively mine XML. 
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