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Abstract 

Association Rule Mining among Frequent Items has been widely studied in Data Mining. 

Many researchers have improved the algorithm for generation of all the Frequent Itemsets. 

Frequent Itemset mining plays an essential role in Data Mining. In most of the association 

rule mining algorithms to discover frequent itemsets they consider either the frequency of the 

itemsets or weight of the itemset. Each case may lead to lose of information about the 

itemsets which are strong in other case.This paper identifies the interesting itemsets by 

considering both weight-based itemsets and support-based itemsets. 
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1.1  Introduction 

       Data mining is the process of extracting knowledge from large amount of data. Data 

mining involves an integration of techniques from multiple disciplines such as database and 

data warehouse technology, statistics, machine learning, association rule mining, high-

performance computing, pattern recognition, neural networks, data visualization, information 

retrieval, image and signal processing and spatial or temporal data analysis. Association rule 

learning is a method for discovering interesting relations between datasets in large databases. 

Based on the concept of strong rules, Agrawal [2] introduced association rules for 

discovering regularities between products in large scale transaction data recorded by Point of 
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sale (POS) systems in supermarkets. Association rule mining comprises of two steps for the 

complete process. First step finds the frequent itemsets from given transaction database and 

second step generates rule using these frequent itemsets. Frequent pattern mining is an 

important part in the data mining tasks. R.Srikant proposed the classical algorithm called 

Apriori. that used the generate-and-test approach to find all frequent patterns. According to 

the property of Apriori, many like Apriori algorithms had been proposed, but all algorithms 

had the bottle-neck that generating many candidates. 

    Weighted Association Rules are association rules with weights or Strength of Presence. 

The weights associated with the items signify importance of the items. It not only improves 

the confidence in the rules, but also provides a mechanism to do effective target marketing by 

identifying or segmenting customers based on their potential, degree of loyalty or volume of 

purchase. Researchers defined that weighted support, which is calculated by multiplying 

support with weight. The weight is according to particular items , such as under promotion or 

more profitable. 

  A database D consists of several records. Let L= {i1, i2 … in} denote a record of data 

items. An Itemset T is defined to be a subset of L. A k- itemset is a set with k items. The 

support or frequency of T is the percentage of records in D that contain the itemset. T is a 

frequent itemset if its support exceeds a given threshold. All subsets of a frequent itemset must 

also be frequent. 

  Generally conventional association rule mining algorithms do not consider the quantity in 

which items have been purchased. They are generating the itemsets based on the frequency of 

the itemsets in transactions. This approach leads to lose of information about the itemsets 

which are strong based on weight. There may be a case that items with are not frequent but 

gives more profit. So by using only support based association rule mining algorithms there 

may be lose of information about profitable items. 

 To solve the above scenario most of the algorithms are proposed for discovering weighted 

association rule mining. They concentrated only on the weight of the items and calculated the 

weighted support. Here also they never concentrated on the itemsets which are frequent by 

considering support of the itemsets leads to loss of information about support-based frequent 

itemsets. 

 In this paper we work on the super market data base and try to find out  the interesting 

itemsets by considering both weighted-support and frequency of the itemsets.   
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2.1  Preliminary Concepts 

        Itemset:A set of items is referred to as Itemset. An itemset that contain k items is a k- 

Itemset. 

      Frequent Itemsets:  Let I= {i1, i2 …… in} be a set of literals called items. Let DB denote 

a set of transactions where each transaction T is a set of items, such that T is a subset of I. 

Associated with each transaction is a unique identifier, called Transaction Identifier (TID). A 

set of items is referred to as an itemset. An itemset that contains K items is a K-itemset. The 

frequency of occurrence or support count of an itemset is the number of transactions that 

contain the itemset. An itemset satisfies minimum support if the frequency of occurrence of 

the itemset is greater than or equal to threshold. If an itemset satisfies minimum support then 

it is a frequent itemset.  

      Association Rule: Association rules are statements of the form {x1, x2 …. xn} => Y, 

meaning that if we find all of x1, x2 ….. xn in the market basket, then we have a good chance 

of finding Y. The probability of finding Y for us to accept this rule is called the confidence of 

the rule. We normally would search only for rules that had confidence above a certain 

threshold.  

      Weighted Tree:The data structure which provides the abstract view of the entire data 

base. It has two different nodes named attribute node and TID node. Attribute node contains 

item name and two pointers one pointing to the nodes containing transaction ids and the other 

is child pointer pointing the next attribute. TID node represents transaction number or id and 

the second part of which is labeled weight,indicates quantity purchased in that transaction and 

has a pointer pointing to the next object having this particular attribute. 

3.1 Related Work 

  

  There are many interesting algorithms for finding frequent itemsets based on user defined 

minimum support and few algorithms are based on weighted concept. Support of the itemsets 

is calculated by finding the frequency of the itemsets. Weight is calculated by multiplying the 

support of the pattern with given weight. 

   Lu et al, proposed an algorithm in the year 2001, called Mixed Weighted Association 

rules which uses the concept of weighted support, and with this algorithm, it is possible to 

find vertical and horizontal association rules. 
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   Zhang et al in the year 2003, assigned a weight by highlighting the novelty of data, based 

on the concept of weighted support, and Yun (2007) proposed a weighted confidence on 

mining interesting patterns. 

    Liewean Cheng et al 2009, proposed two algorithms based on the concept that the 

greater the difference among items in an association rule, the higher the weight. The purpose 

is to discover cross section relationship among items and then extract the unknown patterns. 

   The weight is according to particular items which are under promotion or more 

profitable. The definition of weight defined in the discovery of frequent itemsets using 

weighted tree approach is based on the quantity in which the items have been bought. 

Table1:Sample Database 

TID/Attribute A B C D 

100 10 1 0 0 

200 0 1 3 0 

300 4 0 4 0 

400 5 1 5 0 

500 0 5 0 10 

     

In this case weight of a k-itemset I is defined as follows. 

 

where i = 1,2…k and j = 1,2…n and qij represents a quasntity of an item i ϵ I , in a j
th

 

transaction . 

The support of k-itemset is defined as follows 

 

  Where  N= total number of transactions 

 

4.1  Proposed Method 

    In this paper we proposed weighted tree approach for generating interesting itemsets by 

considering both weight and support of the itemsets. Here weight is the ratio of the sum of the 

quantities of all the items in I for every transaction which contains I to the number of 
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transactions in which I is present. And support is calculated as ratio of frequency of the 

itemset I in entire database to the total number of transactions. 

    We construct an abstraction of the database in a memory, and then we use it to find the 

frequent itemsets based on weight and based on support. 

    The itemsets which are common to both approaches are become interesting and useful to 

discover strong association rules. 

Algorithm: 

        The proposed algorithm involves 4 steps. They are 

             (i) Construction of the weighted tree 

             (ii)Discovery of frequent itemsets based on weight 

             (iii) Discovery of frequent itemsets based on support 

             (iv)Dicovery of interesting itemsets. 

Input:Trnasactional DB 

Output:Weighted Tree 

 

(i)Construction of Weighted Tree 

 for each item or attribute with quantity q in a transaction t ϵD 

 do 

begin 

    create a node labeled with q and add these nodes to the respective attribute node. 

end 

 

(ii)Discovery of frequent itemsets based on weight 

F, is the set of all frequent 1-itemsets or attributes, P, is the set of all non empty subsets of F 

excluding the sets containing one attribute, and f is set of attributes and is an element of P. 

Fw is the set of all frequent attributes or one itemset 

Input: Weighted tree,w_min_sup = user specified weighted minimum support 

Output: Set of all frequent itemsets, Fw. 

Method: 

 for each f in P do 

 begin 

       T={TIDs of first attribute in f} 



International Journal of Computer Application                                                                ISSN No: 2250-1797                 

     Issue 1, Volume 2 (December 2011)  
 

Page 56 
 

                   for each m in f other than first attribute do 

       begin 

                 T=T∩{TIDs in which m is present} 

       end 

       if T is non empty then 

       for each attribute „a‟ in f 

           begin 

            if(sum(quantities of „a‟ in every transaction t in T)/ |T| ≥ w_min_sup) 

                       then flag=1; 

             end 

        if(flag==1)then 

                if(sum(quantities of elements of T w.r.t to f))/ |T| ≥ w_min_sup ) 

                      then 

                                         Fw=Fw Ụf  

      end 

(iii) Discovery of frequent itemsets based on support 

Input:Weighted Tree, min_sup, the minimum support count threshold. 

Output:L, frequent itemsets in D. 

Method: 

L1=find_frequent_1-itemsets(D); 

for(k=2;Lk-1≠Ø;k++) { 

     Ck=candidate_gen(Lk-1); 

     C1=subset(Ck,t);// get the subsets of r that are candidates 

      for each transaction tϵD {// scan D for counts  

          for each candidate cϵC1 

            c.count++; 

       } 

               Lk={cϵCk|c.count≥min_sup} 

} 

return L=ỤkLk; 

(iv)Dicovery of interesting itemsets. 

Input:Fw:Frequent itemsets based on weight, L: Frequent itemsets 
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Output: FL: Interesting Itemsets. 

Method: 

for each f in L do 

begin 

   for each I in Fw do  

    begin 

     if(f==I) 

     IF=IF Ụ I 

    end 

end 

Illustration: 

    Consider for example sample database in Table1. The Weighted Tree for this database is 

shown in Figure1. 

  

Figure1: Weighted Tree for Table1 

If w-min_sup=3 and min_sup=3 then applying above algorithm, we get Fw={A,C,D} and 

L={A,B,C}. 

When we consider only weight of the item the weight-based approach eliminates the 1-

itemset B which is frequent by considering support of the item. When we consider support of 

the 1-itemset D is eliminated which is strong by considering weight of the itemset. These 

leads to lose of information about some of the itemsets which are strong. This motivated us to 

develop a new approach b considering both weight and support of the itemset. And also 

encourages to discover the intreresting itemsets which are common to weight-based frequent 

itemsets and support-based frequent itemsets. 

Here the interesting  itemsets are IF={A,C} 
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5.1 Experimental Results 

 We have taken the synthetic dataset which contains 102 transactions and 32 items. To 

check the number of frequent iteemsets generated for all the three scenarios among (i)weight 

based,(ii) support based and (iii)the approch that considers both weight and support. We 

expected that the number of itemsets generated by third approch will generate less and more 

specific itemsets that satisfies both weight and support thresholds. As in the case which 

considers only weight we get the frequent itemsets that satisfy weight threshold. As well as in 

the case which considers only support we get the frequent itemsets that satisfy support 

threshold. 

 Table 2: Frequent Itemsets obtained for different approaches. 

Weight 

Threshold 

Support 

Threshold 

Weight 

based 

Support 

based 

Combined 

Approach 

5 25 454 130 45 

5 26 454 162 51 

5 27 454 89 34 

5 28 454 69 28 

5 29 454 59 26 

5 30 454 48 23 

6 30 3 48 2 

 

Figure 2:Comparision with traditional approaches 

 The results shown above are number of frequent itemsets  with respect to different 

weight and support  thresholds for all the three approaches. The proposed approach discovers 

the most specific frequen itemsets which are strong in both weight and support. These 

frequent itemsets determines the more profitable itemsets in retail industry. At the time of 
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decision making we concentrated only on these interesting itemsets rather than huge set of 

frequent itemsets. 

6.1 Conclusion 

 The combined approach to generate interesting frequent itemsets is discussed. This 

method is focus only on the itemsets which are strong in both weight and support. The 

frequent itemsets found by this method are less in number and are more profitable. Therefore 

it will assist in decision making by concentrating only on these interesting frequent itemsets. 
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