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Abstract 

 

Data mining is the activity of finding interesting trends or pattern in large datasets in order to guide decisions about future 

activities. Data mining tools try to identify these patterns in data with minimal user input. One of the important problems in data 

mining is discovering association rules from databases of transactions, where each transaction contains a set of items. Several 

algorithms for finding association rules have been proposed. Association rules capture the relationship of items that are present 

in a transaction. This information can be used to improve the layout of the goods in the store. The main objective of this 

dissertation is to study the various data mining methods and proposal of new algorithm for finding frequent item sets. Web 

traversal mining is an important application field in association rule mining. Which is relatively a matured field and has been 

covered in many publications. However, data mining is a highly application dependent field and different application in question 

will usually require different techniques to cope with. The difference of web traversal pattern mining from standard association 

rule mining is that latter only concerns frequent item sets without having to worry about the sequence of the items. In this thesis, 

an algorithm for mining access patterns in distributed information (www) has been produced. The analysis of such access data 

can provide useful information for server performance enhancements, restructuring a website, and direct marketing in 

ecommerce, etc. One main characteristics of such environment is that users access information of internet and travel from one 

object to another via the corresponding facilities provided. Capturing the regulations of the user access patterns has been the 

main endeavor.     
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The last decade has experienced an unprecedented growth of the use of world wide web for both scientific and commercial 

purposes. In the commerce sector people are now encouraged to conduct all their transactions online. This couples with the 

advances in the telecommunications networks has made possible transmission of large amounts of the data in short period of 

time has accumulated in the Internet. This data, which indicates the user’s behavior, is stored in specially created log files. There 

is a need therefore, to find ways of extracting information out of them. In fact a way to dig into the large files for patterns of 

user’s behavior must be found. The answer to this problem was the development of data mining techniques. Mining association 

rules can be viewed as a technique to retrieve patterns from very large database. 

Association rule mining focuses on finding rules that have a minimum specified support and confidence level. The support is 

the amount of times the rule appears with respect to the entire datasets, while ‘confidence’ is the degree of measure of times the 

consequents occurs with respect to the antecedents. Association-rule mining can be divided in to two phases: picking out all 

items ( item sets) that have a support level above the minimum required support level, and discovering interesting rules from 

such item sets [ 2, 3, 4, 5 ]. These are various methods available for mining association rules such as clustering technique, 

classification techniques, decision trees, etc. A priori algorithm shall be used to mine the required association rules. 

II. LITERATURE REVIEW 

Data mining is a promising research field in the computer science. It is a technique used to deduce useful and relevant 

information to guide professional decisions and other scientific research [1]. It is a cost-effective way of analyzing large amounts 

of data, especially when human could not analyze such datasets. Data Mining is useful for telecommunications, medical science, 

professional institutions, business ventures, educational institution and agriculture. Mining association rules was first introduced 

by [2]. Mining association rules can be viewed as a technique to retrieve patterns from very large databases. 

Association-rule mining focuses on finding rules that have a minimum specified support and confidence level. The ‘support’ is 

the amount of times the rule appears with respect to the entire datasets, while ‘confidence’ is the degree or measure of times the 

consequent occurs with respect to the antecedents. Association-rule mining can be divided in to two phases: picking out all items 

(item sets [1, 2, 3, 4, 5]). There are various methods available for mining association rules such as clustering techniques, 

classification techniques, decision tress, etc. Apriori algorithm shall be used to mine the required association rules. 
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Data mining consists of finding interesting trends or pattern in large datasets in order to guide decisions about future activities. 

Data mining tools should be able to identify these patterns in data with minimal user input. One of the important problems in 

data mining [16] is discovering association rules from databases of transactions, where each transaction contains a set of items. 

Several algorithms for finding association rules have been proposed. The work begins by considering the problem of counting 

co-occurring items, which is motivated by problems such as market basket analysis. A market basket analysis is a collection of 

items that are purchased by a customer in single customer transaction. A common goal for retailer is to identify items that are 

purchased together. These are frequent item sets. Association rules capture the relationship of items that are present in a 

transaction [7]. This information can be used to improve the layout of goods in a store. 

III. APRIORI PROPERTY 

The Apriori property states that “Every subset of the frequent item set must also be a frequent item set. The Apriori algorithm 

searches for large item sets during its initial database pass and uses it’s result as the seed for discovering other large datasets 

during subsequent passes. Rules having a support level above the minimum are called large or frequent item sets and those below 

are called small item sets [1]. In brief the Apriori algorithm requires that, given a set of data, an initial scan of the entire dataset 

be made to generate single item sets with a support level equal to or more than the specified minimum support. After generating 

the item sets, called the 1- candidate sets they are then joined together to form the next step of the candidate sets called the 2- 

candidate sets. The database is again scanned to count the support level of the 2-candidate sets. Any set having the support level 

below the specified minimum is pruned off. The algorithm stops when no more candidate sets can be generated, which heads to a 

large k-candidate set. The algorithm is based on the large item set property which states: Any subset of a large item set is large 

and if an item set is not large , then none of its supersets are large [6].In this paper improved algorithm is proposed that will take 

less time to run. 

 Illustration with Example: A.

In this work Purchase relation shown in Table 3.1 is used to illustrate apriori algorithm and a new proposed algorithm for finding 

frequent item sets. The records are stored into groups by transaction occurs on a given date, and the name of each purchased item 

is recorded. In order to compute frequent item sets, creating ‘denormalised’ tables for ease of data mining is commonly done 

cleaning step of KDD process. 

Table 3.1: 

The Purchase relation for Market Basket Analysis 
Custid Item 

200 Pen 

200 Ink 

200 Milk 

200 Juice 

104 Pen 

104 Ink 

104 Milk 

105 Pen 

105 Milk 

208 Pen 

208 Ink 

Let us begin by introducing some definitions: 

 An item set is a set of items. 

 The Support of an item set is fraction of transactions in the database that contain all items in the item set. 

Input: Database 

Output: Frequent item set 

For each item, 

Check if it is a frequent item set. //appears in > minsup 

K=1 

Repeat //iterative, identification of frequent item sets 

For each new frequent item set Ik, with k items, 

Generate all the item sets Ik + 1 with k+1 items, Ik (Ik + 1) 

Scan all transactions once and check if 

The generated k+1 item sets are frequent 

K = K + 1 

Until no new frequent item sets are identified 
Fig. 3.1: Apriori Algorithm for finding frequent item sets 
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 Let Problem Is To Find Frequent Itemset With Minimum Support 50 Percent. B.

1) 1
st  

iteration, 

The purchased relation is scanned and determine that each of these one item sets is frequent. {Pen} appears in all 4 transactions, 

{Ink} appears in 3 transactions and Milk appears in 3 transactions. 
Table -3.2: 

Item Support 

Pen 100% 

Ink 75% 

Milk 75% 

Juice 25% 

Juice is rejected because support is less than min support. 

2) 2
nd  

iteration, 

Each frequent item set is extended with an additional item and the generated item sets are: 

 {Pen, Ink} 

 {Pen, Milk} 

 {Pen, Juice} 

 {Ink, Milk} 

 {Ink, Juice} 

 {Milk, Juice} 

By scanning the purchase relation, support and frequent item sets are determined:  

Table 3.3: 
Item Support 

Pen, Ink 75% 

Pen, Milk 75% 

Pen, Juice 25% 

Ink, Milk 50% 

Ink, Juice 25% 

Milk, Juice 25% 

Only {Pen, Ink} and {Pen, Milk} are selected because of support > minimum support. 

3) 3
rd 

 iteration, 

These item sets are extended with an additional item, and generate the following candidate item sets: 

{Pen, Ink, Milk} 

{Pen, Ink, Juice} 

{Pen, Milk, Juice} 

By scanning the purchase relation again, support and frequent item set because of support < or = minimum support. 

So, frequent item set is: 

{Pen, Ink} 

{Pen, Milk} 

This algorithm will take more iterations and will generate candidate item sets. 

IV. PROBLEMS WITH APRIORI ALGORITHM 

Large item set is interesting pattern. Apriori algorithm starts from each item then checks its support and rejects the item with 

support less than minimum support, then add one more item with previous item one by one and again checks the support and this 

process goes on until we find largest item set with support greater than minimum support. It is a very long process. This 

algorithm will have more time. That’s why a new algorithm is proposed which will reduce this deficiency. 

V. THE PROPOSED I-PRIORI ALGORITHM 

In this algorithm, the support for each item is calculated, and then item set is made by removing the item with support less than 

given min-support. Then support for this largest item set is checked because this can be desired largest item set if present in 

database. If support is greater than min-support then desired result is found and process is stopped here. Otherwise make the 

subset of item set by removing item with less support among the list and then check for support. In this algorithm largest item set 

can be obtained in less number of steps than previous algorithm. This algorithm is explained by the same purchase relation which 

is used by Apriori algorithm. 
Input: database 

Output: frequent itemset 

For each item 

Step 1: make a list of items with support > min-support 

Step 2: make the item set of the list and scan all transactions & 
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check if generated item sets are frequent //support>min-sup 

If yes “this is the final item set and exit.” 

Else 

Make the subset by removing the item with minimum support and 

Go to step 1. 

Fig. 5.1: I-Priori Algorithm for finding frequent item sets 

 Illustration with Example: C.

This algorithm is explained with the same purchase relation 

1) 1
st 

 iteration 
Item Support 

Pen 100% 

Ink 75% 

Milk 75% 

2) 2
nd 

 iteration: 

The item set by this algorithm is: {Pen, Ink, Milk} and support for this is 50% which is > min-sup and we have results in 2 

iterations only and with no loops inside this step. This algorithm finds large item set with complexity O(1) which is not possible 

with previous algorithm. 

VI. CONCLUSION 

In Apriori algorithm, an item is picked from item set and its support is calculated. Subsequently, an additional item is added to it 

and there after support is recalculated and this process goes on and on. Thus, the existing work includes higher processing 

overheads. 

In this proposed I-Priori algorithm, the largest item set are searched with least processing time. Finding largest item set is 

always interesting pattern. So, instead of starting from each item set, the largest item set is chosen and support for it is computed. 

If the support is greater than minimum support then resultant item set is achieved. 

If there is very large data item set in database than the proposed I-Priori algorithm will take only one iteration or iteration less 

than Apriori algorithm. The proposal is more efficient than the previous one because the algorithm starts from largest item set 

which the requirement. 
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