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Abstract: Association Rule mining has become an essential topic in 

data mining during recent years. It gains more popularity because of 

its wide range of applicability. Many researches introduced new 

algorithms based on frequent itemsets and rule generation for 

performing Association Rule mining. This paper mainly 

concentrates on theoretical concept of existing algorithm. The first 

stage of this paper focus on concepts of association rule and the next 

stage are focussed on various applications in which association rule 

are useful for important decision making. Association rule mining 

seeks to observe associations among transactions fixed in a database. 

It can be used to progress decision making in a different variety of 

applications such as medical diagnosis, market basket analysis, 

census data, protein sequences, CRM of credit card company etc. 

 

Keywords: Association Rule mining, Decision making, market basket 

analysis. 

 

1. INTRODUCTION 

 
Association rules have been normally used in many 

applications domains for finding model in data. The model 

discloses group of events that occur simultaneously. One of the 

finest domain is business field, where finding of pattern or 

association helps in efficient marketing and decision making. 

Association rule mining can be useful in other areas, Such as 

market basket analysis for library circulation data, and also to 

find patterns in biological databases, market basket analysis of 

library circulation data, to learn protein composition, to study 

inhabitants and economic census etc. Recent studies have 

exposed that there are various algorithms for finding 

association rule. One of the best celebrated algorithms is apriori 

algorithm. Researchers have concentrated to increase the 

performance and also to reduce complexity in mining algorithm 

by applying simplified association rules rather than mining a 

large volume of data items.  
 

2. BACKGROUND 
 

Let us introduce the ground work of association rule 

and their importance. Association rule mining determines 

correlation between large set of data items. Association rules 

give immense knowledge about attributes value conditions 

which repeatedly occur in a given dataset. It provides 

information like "if-then" statements. The association rules are 

calculated from the data and, distinct the if-then rules of logic. 

In reality association rules are more probabilistic. The "if" part 

and the he "then" part, of an association rule has two values that 

represent the degree of uncertainty about the association rule. In 

association analysis the precursor and subsequent are sets of 

items (called item sets) which are disjoint (ie. they do not have 

common items). 

Support: The support is defined as the number of transactions 

that includes entire items in the predecessor and subsequent 

parts of the rule. 

Confidence: Confidence is the relationship between the 

number of transactions that include entire items available in the 

consequent as well as the antecedent to the number of 

transactions that include entire items in the antecedent. 

Lift: Lift is relationship between confidences to expected 

confidence. Lift value gives information regarding the increase 

in probability of “then" part when it is provided with "if" part. 

 

3. ASSOCIATION RULE MINING 

 
Association Rule Mining is a descriptive data mining 

method used for uncovering relations between data (Ian H et al 

2009). For example, market-basket analysis a typical 

application of association rule mining, where the buying 

behaviour of the customers is analyzed to find associations 

among the different items that customers place in their 

shopping baskets. These associations are often used in the retail 

sales community to identify items that are frequently purchased 

together in a transaction or frequent in an itemsets.  The 

associations generated are the form of a rule, X Y (The 

perceptive meaning, X tends to Y), where X and Y are the sets 

of items. Given a transaction database, the goal is to discover 

all of the rules and the frequent itemsets in that transaction 

database. Association rule mining utilises two interesting 

measures to find rules and frequent itemsets, namely support 

and confidence. 

Agrawal et al (1993) presented the first work on ARM, 

which is an efficient algorithm to generate all significant 

association rules between items 16 in the database. The 

significant contribution of this algorithm is that of incorporates 

buffer management, novel estimation and pruning techniques.  

Following the introduction of this ARM, the Apriori algorithm 

was proposed by Agrawal and Srikanth (1994), to find all of the 

frequent itemsets which uses the downward closure property. 

Using Apriori property and the downward closure property, this 

algorithm works in two steps namely joining and pruning. 

Therefore, the initial pass of the algorithm sums the number of 

single item occurrences to find out the list Li or single member 

frequent itemsets. Each subsequent pass, k, consists of two 

phases. First, the frequent itemsets Lk-i found in the (k-l) the 

pass is used to calculate the candidate itemsets Ck, using the 

Apriori candidate generation algorithm. Next, the database is 

scanned first and the support of the candidates in Ck is 

determined to ensure that Ck itemsets are frequent itemsets. 
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Agrawal et al (1994) focussed on the problem of 

analysing association rules among items in a huge database of 

sales transactions. They arrived with a solution for solving this 

problem with the help of two new algorithms that is 

fundamentally different from the known algorithms. Another 

framework for discovering temporal patterns in sequential data 

is the mining of frequent episodes proposed by Mannila et al 

(1994). In this framework, the data are given in a single long 

sequence of events, and the task is to discover frequent episodes 

in the sequence, which is later used to generate episode rules. 

Agrawal et al (1995) discussed the difficulties of generalized 

mining association rules. By considering a large database of 

transactions, where every transaction contains a set of items, 

and categorization (is-a hierarchy) on the items, they found 

associations between items at any level. Savasereet a; (1995) 

presented a different algorithm for discovering association rules 

that is basically different from other known algorithms. Since, 

their algorithm not only reduces the I/O overhead significantly 

but it also has lower CPU overhead for maximum cases.  

Park et al (1995 b) examined the issue of mining 

association rules among items in a huge database of sales 

transactions. Zaki (2000) represented an efficient algorithm for 

the mining of frequent itemsets that forms the severe phase of 

the task. To facilitate fast discovery, the algorithm consumes 

the structural properties of frequent itemsets. Lin et al (2002) 

introduced a new algorithm that combines the concept of top-

down and bottom-up for the discovery of strong rules, episodes, 

association rules, and minimal keys. The main search direction 

is still bottom-up, rather than a restricted search is also 

performed at the top-down direction.  

Wang et al (2003) presented a context of frequent 

itemset mining in the occurrence of support constraints. Their 

method is to "push" support controls into the Apriori itemset 

generation. The "best" minimum support is identified for each 

itemset during the runtime to maintain the essence of Apriori. 

This approach is called Adaptive Apriori. Tung et al (2003) 

extended the scope to include multi dimensional, inter-

transaction associations. They introduced the notion of inter-

transaction association rule and implemented an algorithm, 

FITI (First Intra Then Inter), for mining inter-transaction 

associations, which adopts two major ideas: 1) an inter-

transaction frequent itemset holds only the frequent itemsets of 

its equivalent intra-transaction counterpart; and 2) a special data 

structure is constructed among intra-transaction frequent 

itemsets to obtain efficient mining of inter-transaction itemsets. 

Wei (2008) employed stochastic ideas about association rule 

mining for reasoning, and also provided with a formal statistical 

view. A very simple stochastic model is projected, which 

includes support and confidence that are reasonably estimates 

the value for certain probabilities of the model. George et al 

(2008) introduced a new algorithmic method for 

decontaminating raw data from an itemset of 18 sensitive 

knowledge based on the framework of mining of association 

rules. The new approach (a) depends on the max-min criterion, 

a method in decision theory to maximize the minimum gain.  

(b) To design the border theory of itemsets. Ribeiro et al (2008) 

depicts a new approach based on association rule-mining to 

improve the diagnosis of medical images. It groups the low-

level features removed from images and high-level data from 

experts to hunt for patterns. Tan et al (2009) provides a 

comprehensive coverage of important data mining techniques 

including classification, clustering and pattern mining 

(association rules). Lia et al (2009) suggested that, how to mine 

non-derivable frequent itemsets (NDFIT) in an incremental 

fashion. They designed a compact data structure named NDFIT 

to efficiently maintain a dynamically selected set of itemsets. 

Weng et al (2010) introduced a representation scheme 

to characterise uncertain data. This representation is created on 

possibility distributions since the possibility theory starts a 

close connection between the notions of similarity and 

uncertainty, giving an outstanding framework for dealing 

uncertain data. Webb et al (2010) depicts a test for statistically 

discovery of self-sufficient itemsets, and involving computation 

techniques which allow those tests to be enforced as a post-

processing step for some itemset discovery algorithm. Saquer et 

al (2010) introduced a new methodology for producing 

representative association rules which use only from a few 

subsets of frequent itemsets that are called closed itemsets. 

Mining frequent itemsets from transaction data sets is a familiar 

problem with worthy algorithmic solutions. Several new 

techniques were introduced for uncertain data. However, these 

proposals are not suitable for item sets which occur with 

various different probabilities.  

Ma et al (2010) suggested a fuzzy logic method to 

express how motivating an association rule may be. It is 

specified by the membership values fitting to two fuzzy and it 

also provides abundant flexibility than other traditional methods 

to learn some interesting association rules. Association rule 

mining generates large quantities of rules, but not all of them 

are useful for decision making. In order to find the genuine 

useful knowledge for decision making, Zhang et al (2010) 

introduced an intelligent knowledge discovery model, which is 

a new purpose-oriented approach based on a second order 

mining of association rules. 

Aouad et al (2010) focused on distributed Apriori-

based frequent itemsets mining. They presented a new 

distributed approach which takes into account inherent 

characteristics of this algorithm. They studied the distribution 

aspect of this algorithm and gave a comparison of the proposed 

approach with a classical Apriori-like distributed algorithm, 

using both analytical and experimental studies. Zailani et al 

(2010) proposed a scalable trie-based algorithm. This algorithm 

generates the significant patterns using interval support and 

determines its correlation. A representative association rules 

contains a minimal set of rules to generate all association rules. 

The available algorithms for creating representative association 

rules make use of all the frequent itemsets as source. Several 

applications depend on directly or indirectly to find the frequent 

items and the implementations are in use in immense scale 

industrial systems. Certainly, there is no much comparison with 

different methods under undifferentiated experimental 

conditions. Cormode et al (2010) suggests the most significant 

algorithms for this problem in framework. 

Tremblay et al (2010) suggest a method to group a 

number of Knowledge mining and Data Mining techniques, 

which includes a set of 20 association rule mining, to determine 

the patterns in the related attribute values which help to 

describe these bias patterns. Wang et al (2011) presented 

Apriori association rule algorithm to the analysis of college 

students’ performance. First, the data were processed and then, 
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the relations which affect the students’ performance were 

analyzed and the association rules were created. This approach 

can be applied in helping the studies and teaching. 

Ramasubbareddy et al (2011) introduced a method for mining 

indirect negative associations rule. The proposed approach can 

determine all positive and negative indirect association among 

itemsets. 

Abdullah et al (2011) projected Weighted Support 

Association Rules (WSAR) measure to analyse the important 

association rules and Weighted Least Association Rules 

(WELAR) context. Indirect association is a new form of 

infrequent pattern, that delivers a new technique for interpreting 

the value of all infrequent patterns and it can efficiently reduce 

the total number of uninteresting infrequent patterns. In this 

review, several different approaches to association rule mining 

are presented, starting from traditional approaches, followed by 

multilevel and cross-level approaches. All those works focused 

on the proposal of different types of algorithms for Association 

Rule Mining. However, the focus of recent research is on 

improving the temporal efficiency of these algorithms using 

temporal features and bit vectors. Therefore, new algorithms 

have been proposed in this research work to enhance the 

capabilities of the existing Association Rule Mining algorithms 

in terms of the number of scans and memory utilization. 

 

4. APPLICATION AREAS 

 
The different domains in which rules can be used for extracting 

valuable information from the enormous dataset are: 

 

4.1 MEDICAL DIAGNOSIS 
 

In medical diagnosis, Association rules can be applied 

for assisting physicians to get cure the patient’s. Remote health 

monitoring systems can support diabetics’ patients and their 

healthcare professionals monitors the health-related 

measurements with the help of providing real time comment. 

Therefore, the data-driven approach is used to dynamically 

arrange and create new tasks that are not well inspected in the 

remote health monitoring. In Myung [1] innovative 

optimization technique implemented in WANDA (Weight and 

Activity with Blood Pressure and Other Vital Signs); a wireless 

health project that controls sensor technique and wireless 

communication system to monitor and analysis the health status 

of patients with and without diabetes. Weight and Activity with 

Blood Pressure and Other Vital Signs (WANDA) applies data 

analytics in real time to civilizing the quality of concern. The 

newly implemented algorithm reduces the number of daily 

tasks that is required by diabetic patients by using association 

rules which satisfies a minimum sustain threshold. Each of the 

tasks maximizes information gain, thereby increasing the 

overall level of care. In Watanabe [2], suggest a classifier 

technique with the help of statistical association rules to avoid 

the discretization step and also automatically estimate the 

required input thresholds. The algorithm routinely selects the 

most significant features to generate rules. These rules are 

simple, including the preferred features, a single gap in the 

antecedent “if” part of the rule and a label class in the 

consequent “then” part, and receiving at most double the 

number of rules features. Gene expression information contains 

cancer classification is of essentially significant to the computer 

aided diagnosis. MeiHua [3], introduced a novel cancer 

selection technique. In AR-SVM, association rules are applied 

as feature extraction method to catch the non-linear relation 

between different genes, and also support vector machine is 

utilised to classify the transformed gene expression 

information. The newly proposed method gains high 

classification accuracy and also good biological interpretability. 

The obtained experimental results show how various gene 

expression datasets represent that AR-SVM attains the 

maximum classification accuracy when comparison with 

existing gene expression classification approaches. 

 

4.2 PROTEIN SEQUENCES 
 

The disordered region is a note worthy protein 

structure which covers more information about protein 

function, to calculate the protein disordered region is very 

important task. Meijing [4] came out with new approach to 

forecast protein disordered regions in a protein sequence with 

the help of association rule mining and gap-constraint 

subsequence patterns mining. In Initial stage, the gap constraint 

frequent subsequence is created by Gap-BIDE algorithm in two 

ways such as tangled sequence and ordered sequence. Based on 

these above discussed frequent sub sequences, estimate the 

conditional probability in disordered subsequence patterns for 

both classes and categorize the candidates into the class based 

on higher conditional probability. Leong [5], present a modified 

method, Exhaustive Relaxed Threshold Rule Induction from 

Coverings (BLEST-ERT-RICO), which has an enhanced time 

difficulty, as well as finest choices of segment length and entry 

value. The preamble test results showed that with a fragment 

length of 9 amino acid deposits, and an entry value of 0.8, 

BLAST ERT RICO attained a Q3 score of 92.19% on the 

typical test data set RS126, which proposes that this method 

will be very helpful for a secondary structure prediction 

approach in the future. Biological data includes sequences of 

protein, functions, pathways, nucleic acid and heritable 

interaction. Bioinformatics is a stem of study which deals with 

the storage, retrieval and analysis of the Biological data. 

Nevertheless, there is a deficient in availability of analysis tools 

that discover the basic relationships which are hidden and drifts 

in data. To explore the mechanisms by which mutations of 

proteins in human bodies is also the root cause of genetic 

disorder. Kokilam [6] intends to deliver are view of the 

evolution based on current data mining techniques that is 

applied in biological databases. 

 

4.3 CENSUS DATA 
 

Current geographic information systems (GIS) are on-

existence intelligent analytical methods. The census data are 

enriched with concealed information that can be used for the 

examination of national conditions and national power. Data 

mining extract the inherent, previously unidentified, and 

potentially valuable knowledge from capacious, non complete, 

unclear, stochastic data. Data Mining contains census data can 

make full use of the available data to offer different services for 

country's improvement. Categorization is one of the significant 



   P-ISSN: 2347-4408  
    E-ISSN: 2347-4734 

4| Page                                      August 2015, Volume - 2, Issue - 4 

Data Mining techniques. Therefore the Decision Tree of 

classification analysis can give high prediction results, and the 

output consequences are easy to understand. It uses the 

Decision-Tree-Based classification model - CART used to 

analyze the census data, and also to categorize the inhabitants, 

then estimate the results, discuss the vital consequence for 

using Data Mining in census data. In Sheng-Bin [9], the 

concept hierarchy to pre-process the census data and choose the 

energetic concept hierarchy alteration algorithm to adjust the 

obtained concept hierarchy on the attribute of housing building 

cost, then evaluate the results and create preparation for the 

next step-in mining process. 

 

4.4 CRM OF CREDIT CARD BUSINESS 
 

Ruey-Chyi Wu [10] introduces Customer Relationship 

Management (CRM) that classifies the selected customers into 

group of clusters using RFM model in order to determine high-

profit, gold customers. Additionally, to perform data mining 

with the help of association rules algorithm and measure the 

resemblance difference and modified difference among mined 

association using rules such as Emerging pattern rule, 

unexpected change rule and added/perished rule. 

Simultaneously, it also uses rule matching threshold to evaluate 

all types of rules and reveal the rules with significant change 

occurs due to degree of change. It hires data mining tools and 

efficiently discovers the current applied pattern of customers 

and drifts of  behavioural change, that allow management to 

find a large database potential changes of different customer 

and provide products and services desired by the customers to 

enhance the client tele base and avoid customer attrition. In 

order to classify the credit card fraudulent transactions, in 

XuWei[11], introduce an optimized SVM technique for 

revealing of fraudulent online credit card model. This model 

uses nonlinear SVM and RBF for the sparse business deal 

information, and grid algorithm is used to estimate the optional 

combination of parameters. They do not survive local minima 

difficulty, the bother of dimensionality, small trial size problem 

and on linear problem. In the research of the simulation 

surroundings, the future model presentation better than other 

models which verifies its possibility. 

 

4.5 MARKET BASKET ANALYSIS 
 

A classic and extensively used example of association 

rule mining is market basket analysis. Trnka [12] uses Data 

Mining Methods for Market Basket Analysis. It provides the 

procedure for Market Basket Analysis implementation to Six 

Sigma technique. Data mining techniques offer more prospects 

in the market sector. Basket Market Analysis is one among 

them. Six Sigma techniques utilize various statistical 

techniques. With execution of Market Basket Analysis to Six 

Sigma, the results can be enhanced and Sigma performance 

level of the method can also be modified. The author used GRI 

(General Rule Induction) technique to construct association 

rules among products in the market basket. These associations 

provide a variety among the products. Web plot is utilized here 

for representing the dependence among the products. 

Zhixin et al [13] recommended an improved 

classification technique based on predictive association rules. 

Classification dependent predictive association rules (CPAR) is 

a type of association classification methods which unites the 

benefits of associative classification and conventional rule-

based classification. For generation of the rule, CPAR is highly 

effective when compared to the conventional rule-based 

classification because most of the repeated calculation is 

ignored and multiple literals can be chosen to produce multiple 

rules at the same time. Even though the benefit mentioned 

above avoids the repeated calculation in rule generation; the 

prediction processes have the disadvantage in class rule 

distribution inconsistency and interruption of inaccurate class 

rules. Further, it is ineffective to instances satisfying no rules. 

To ignore these difficulties, the author recommends CWA 

(Class Weighting Adjustment), CVP-PSVM (Center Vector-

based Pre-classification and Post-processing with Support 

Vector Machine). Experimental observations on Chinese text 

categorization corpus TABCORP proves that this approach 

gains an average enhancement of 5.91% on F1 score compared 

with CPAR.0 

 

5. CONCLUSION 

 
The algorithmic aspects of association rule mining are 

revealed in this paper and observed that a lot of attention was 

forced on performance and scalability of algorithms but not 

adequate attention given to quality of rule generated. A revision 

on main application domain of association rules has been 

focussed. It is all about to discover some kind of outline or 

relation among several datasets. The result is association rules 

and it is an iterative enhancement method. Further work can be 

done on employ database for finding association rule related to 

job stability.  
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