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Abstract: Tremendous quantities of data is getting 

explored through various sources such as social 

media feed, sensor data, internet applications etc 

which can be termed as big data. With the coming 

of this era, new challenges and opportunities are 

being confronted. The recent years have seen a 

remarkable increase of interest in the field of data 

mining, which produces various patterns from a 

given data source. Association rule mining is the 

most efficient approach attracting attention due to 

its wide applicability. It aims  to extract the 

interesting patterns among huge amounts of data. 

From the existing ARM approaches, the FP-Growth 

is well organized and competent approach for 

finding the item sets which are frequent, without 

the generation of the candidate item sets.however, 

when dealt with large scale data, somelimitiations 

are exposed. The shortcoming of FP-Growth is that 

it generates a huge amount of patterns in 

conditional FP-Tree. To overcome this limitation 

we adapt a novel, enhanced FP-Tree (EFP-Tree) 

approach for extracting association rules without 

generating any conditional FP-Tree. The advantage 

of this approach is discovering association rules 

without any candidate set generation which saves 

the execution time. 

Keywords: Association rule mining (ARM), 

Interestingness, Frequent patterns, FP-Growth 

 

1. Introduction 

    Data Mining, which deals with the task of 

finding frequent patterns is being studied in large 

scale in the recent years. The extraction of useful 

information from large amount of data through 

knowledge discovery process can be achieved by 

various data mining techniques like Association 

rule Mining, Classification and 

Clustering,CorrelationAnalysis.Among these the 

rules of Association are one of the utmost and 

prime research methods. However, when large 

number of patterns exists, the task of discovering 

frequent patterns gets computationally 

expensive.Association rule mining is rule based 

machine learning approach for discovering 

interesting patterns among large databases. 

 Through the definition by Agrawal et al.
[]
 the 

concept of association rule mining is defined as ,if 

I={t1,t2,t3,…tn} be a set of n binary attributes called 

as items and D={d1,d2,d3,……dn} be a set of 

transactions called database. every transaction D 

has a unique transaction id and consists of subset of 

items in I.An Association rule is defined as 

implication of the form A → B  where A,B ⊆ I and 

A∩B.everygenerated rule comprises of item sets 

which are further classified as antecedent and 

consequent respectively. Various measures of 

significance and interestingness such as minimum 

threshold,support,confidence are taken into 

consideration while selecting interesting rules. In 

addition to confidence several other measures of 

interestingness like All-Confidence, Collective 

Strength, conviction, Leverage, Lift have been 

proposed. 

The FP-Growth Algorithm proposed bi Han In is an 

efficient and competent approach for mining 

frequent patterns using prefix tree structure for 

keeping compressed information regarding frequent 

patterns which can be called FP-Tree. 

The section 2 of this paper deals with the literature 

review,section 3 deals with the theory and 

Experimentation and the later section is 

concludedwith Conclusion& Future Scope 

2. Literature review 

    Most business enterprises engross huge amounts 

of  data from their daily operations. Large 

quantities of customer transaction data are collected 

in  day to day manner from the checkout counters 

of the grocery stores commonly known as market 

International Journal of Pure and Applied Mathematics
Volume 115 No. 8 2017, 329-334
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

329



basket transactions. Association rule mining has 

engrossed significant attention from the last 

decade.It is useful for discovering uncovered 

relationships hidden in large data sets. 

The aim of association rule mining is to generate all 

rules which have support and confidence above 

some support and coverage thresholds.As the 

interest lies only in the frequent itemsets 

purchased,the thresholds of support and confidence 

are predefined inorder to discard those rules that are 

relatively uninteresting. The support of an 

association rule is the support count of the items in 

the rule to the total number of transactions in the 

dataset. 
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Every time the item is encountered in the 

transactions,the count is incremented by one during 

the database scanning.Likewise, the confidence is 

defined as the support of items in the rule to the 

total number of records that contain the antecedent 

of the rule.  

              Confidence(�|�) =  
�������(�)

�������(�)
 

 

Confidence is considered as the measure to 

determine the strength of the association 

rules.Forexample,if the confidence of the 

association rule A → Bis 82%, it states that 82% of 

the transactions that consists of A also contain B 

along with it.Therefore, to ensure that the measure 

of interestingness is sustained,minimum confidence 

is also pre-defined. 

                                Rule : X=> Y →Support 

=
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This process can be classified into 2 steps namely 

frequent itemset generation and Association rule 

Generation.In the first step,all itemsets that have 

support greater than minimum support are 

generated. Secondly,from the frequent itemsets 

generated,all the association rules that have 

confidence greater than minimum confidence are 

generated. 

This paper deals with the concept of association 

rule mining using FP-Growth Algorithm. It adopts 

divide-and-conquer strategy and uses prefix tree 

structure termed as FP-Tree to mine frequent 

patterns without any candidate generation. Thus,it 

can be considered as a big improvement over 

apriori,which is a capable algorithm for frequent 

pattern mining. 

3. Theory and experimentation 

(a) FP-Growth Algorithm 

    The Apriori Algorithm has its own limitations 

which made scholars think of discovering efficient 

approaches to mine the frequent patterns. FP-

Growth Algorithm performs two scans on the 

database.In the first scan,it computes the frequent 

items which satisfy the min support threshold and 

are sorted in descending order basing on frequency. 

In the second scan, the database is compressed into 

prefix-tree data structure called FP-Tree. It 

performs mining on FP-Tree in recursive manner. 

    In general,FP-Tree is constructed over the 

dataset in the following manner: 

i) Firstly, scan the database and find the 

support for each item in the transaction. 

ii) Discard infrequent itemsets that donot 

correspond to the interestingness 

thresholds. 

iii) Sort all the frequent itemsets in the 

decreasing order basing on support 

count which can be used to build FP-

Tree. 

In the second phase, 

i) Nodes are maintained along with their 

count values. 

ii) The algorithm proceeds in a way such 

that it scans one transaction at one time 

and maps it to  the corresponding path. 

iii) To overcome the overlapping of the 

paths,fixed order is maintained in 

mapping the items of the transaction. 

   When the items are encountered in the 

transactions,the counters are incremented in each 

case.Likewise,the nodes are maintained using 

pointers using the concept of singly linked list. 

Procedure FP-Growth(Tree,T,A) 

{ 

If Tree T contains a single path P 

then for each combination of the nodes in the path 

P do 

Generate pattern B U A with support=min support 

of nodes in B 

else for each  � !" #ℎ% ℎ%&'%( )* #ℎ% Tree T do 

{ 

Generate pattern B = �+ , -!#ℎ ./00)(# =

 �  , ./00)(# 

1)".#(/2# 34. 2)"'!#!)"&5 0&##%(" 6&.% &"' 

34. 2)"'!#!)"&5 78 − :(%% #ℎ&# !. :(%% 3; 
if Tree B≠ Q 

then call FP-Growth(Tree B,B) 

} 

} 
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ID  Items

T1 Bread, Tea, Biscuits

T2 Tea, Butter

T3 Tea, Coffee

T4 Bread, Tea, Butter

T5 Bread, Coffee

T6 Tea, Coffee

T7 Bread, Coffee

T8 Bread, Tea, Coffee, 

Biscuits

T9 Bread, Tea, Coffee

 

 

(b) Comparison of the Characteristics

Items 

Bread, Tea, Biscuits 

Tea, Butter 

Tea, Coffee 

Bread, Tea, Butter 

Bread, Coffee 

Tea, Coffee 

Bread, Coffee 

Bread, Tea, Coffee, 

Biscuits 

Bread, Tea, Coffee 

 

  

 

Comparison of the Characteristics 

 

 
    Therefore, from the above comparisons we can 

conclude that the FP-Growth algorithms stands out 

in terms of performance and efficiency due to the 

following reasons 

a) More efficient compared to Apriori

b) No candidate generation 

c) Uses compact data Structure

d) Eliminates repeated database scans

 

    However, when the amount of data being 

generated in the contemporary world is taken into 

consideration, it has turned out to be vast and 

unmanageable. Thus, huge amoun

pattern base is generated as the size of the data gets 

increased which causes harmful effects in database 

Scanning. The proposed measure is implemented in 

order to rectify those conditions.

(c) Proposed Measure

    FP-Growth generates frequen

producing candidate itemsets.The main aim of this 

paper is to improve the conventional FP

algorithm in a way that saves the execution time. 

Enhanced FP-Growth(EFP-Growth) method is 

highly condensed as it minimizes the limitations 

the conventional FP-Growth algorithm.

The methodology in this paper contains two key 

factors namely EFP-Tree and transitory table. The 

EFP-Tree is a tree structure which contains the 

pointers between the items present in the 

transactional database. The transitory table is used 

to record the items that does not contain any edge 

from the current root to its item node or if the item 

is already present in the EFP-Tree. Also if the items 

in the transaction do not contain the most frequent 

item.  

(d) Design of the EFP-Growth Approach

    The EFP-Tree is a prefix tree data structure with 

the root node labeled as ‘NULL’. The items in the 

transaction are defined as the child nodes to the 

 

Therefore, from the above comparisons we can 

Growth algorithms stands out 

in terms of performance and efficiency due to the 

More efficient compared to Apriori 

No candidate generation  

Uses compact data Structure 

Eliminates repeated database scans 

However, when the amount of data being 

generated in the contemporary world is taken into 

consideration, it has turned out to be vast and 

unmanageable. Thus, huge amounts of conditional 

pattern base is generated as the size of the data gets 

increased which causes harmful effects in database 

Scanning. The proposed measure is implemented in 

order to rectify those conditions. 

(c) Proposed Measure 

Growth generates frequent patterns without 

producing candidate itemsets.The main aim of this 

paper is to improve the conventional FP-Growth 

algorithm in a way that saves the execution time. 

Growth) method is 

highly condensed as it minimizes the limitations of 

Growth algorithm. 

The methodology in this paper contains two key 

Tree and transitory table. The 

Tree is a tree structure which contains the 

pointers between the items present in the 

transitory table is used 

to record the items that does not contain any edge 

from the current root to its item node or if the item 

Tree. Also if the items 

in the transaction do not contain the most frequent 

Growth Approach 

Tree is a prefix tree data structure with 

the root node labeled as ‘NULL’. The items in the 

transaction are defined as the child nodes to the 

International Journal of Pure and Applied Mathematics Special Issue

331



root nodes. In general, EFP-Tree  consists of 3 

fields namely name of the items, links to the node, 

count of the items. 

 

 
 

Figure 1.1Sample Transactions in database 

 

   The above table denotes a list of sample dataset 

consisting of transaction Id’s along with the list of 

items purchased.These items are listed in the 

decreasing order of their occurrence such that they 

satisfy the minimum support which is taken as 2. 

 

 
 

Figure 1.2 count of each item 

 

   The table below shows the list of items sorted 

according to the descending order of their 

occurrence. 

 
 

Figure 1.3 items listed in descending order 

 

Basing on the above operations the EFP-Growth 

approach is modeled in the following manner.To 

construct an EFP-Tree,when a Transactional 

Dataset is taken as Input, then Enhanced FP-Tree, 

RepeatCount of an item in EFP-Tree and transitory 

count of an item are obtained as Output.The 

compatible and efficient EFP-Growth algorithm is 

put forward in the below content. 

 
 

 

The EFP-Tree is constructed using the above 

algorithm where transitory table stores the 

transitory items when its conditions are met. 

 
Figure 1.4  final EFP-Tree  

 

 
 

        Fig 1.5 OccuranceEFP-Tree 

 
    After the EFP-Tree is constructed, frequent 

itemsets needs to be mined. But as the size of the 

databases increases huge amounts of memory is 

consumed where there is an probability that the 

main memory gets overloaded. Hence Enhanced 

Frequent itemset Mining Algorithm(EFSM-

Algorithm) utilizes the transitory table and the 

EFP-Tree to mine the frequent items. 
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Using the above algorithm, Frequent itemsets can 

be generated. The reason to consider transitory 

table count is that when the EFP-Tree stores 

frequent items, there are also some elements that 

get stored in transitory table though they have high 

frequency of occurance. Hence they need to be 

counted. Eventually, after implementing the above 

algorithm, the following sets of frequent items are 

generated.  

 

 
 

4. Conclusion & Future Scope 

 
   The advantage of Enhanced FP-Growth algorithm 

is that it reduces the number of database scans than 

the traditional algorithm.The EFP-Growth 

algorithm works in a way such that the same item 

does not appear more than once i.e every item 

exists only in one node.As a result,the EFP-Tree 

becomes efficient and well-organized for 

processing. 
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Figure 1.5 Frequent items generated 
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